SPACE BIOLOGY

Two monkeys are
better than one

in space
by Jonathan Eberhart

The controversial demise of Bonnie,
the monkey that died after landing
from a nine-day earth-orbiting ride
aboard Biosatellite 3, has left an un-
certain future for animal research into
problems of long stays in space by man.
A duplicate follow-on mission was can-
celed for largely budgetary reasons, and
a similar fate had already befallen two
planned subsequent flights with lesser
life forms. But there are enough peo-
ple who believe animals must provide
experimental data at least to comple-
ment studies of man himself in space,
that pressure for animal experiments
continues to be felt.

Animal experiments continue to
queue up for support, taking up in
their design where Biosatellite 3 left
off. In future experiments it will be
necessary to insure against extraneous
factors that might have contributed to
Bonnie’s death.

A major concern is that Bonnie’s
heavy load of implanted electrodes and
catheters, designed to provide detailed,
real-time data about functions from eye
movements to brain waves, may have
contributed to his physiological de-
cline. Secondly, the monkey was se-
curely restrained, except for his arms
and head, both to protect the biomedi-
cal wiring and to keep him from dam-
aging his spacecraft or himself. The
restraint had the effect of preventing
the exercise that apparently is neces-
sary in the absence of gravity.

At the Pensacola Naval Air Station
in Florida, a team of researchers is de-
veloping a project the basic philosophy
of which is to get around these limita-
tions. Called the Orbiting Primate Ex-
periment, it is being planned for the
National Aeronautics and Space Ad-
ministration, under contracts with
NAsA’s Langley Research Center in
Virginia.

The experiment was conceived well
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Isolation and confinement
in space are avoided in
the next bio-experiment

“...an optimum,
natural little
monkey world”
as designed by
Northrop and by
Lockheed
(below).
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. . . orbiting primate

before the Biosatellite encountered its
difficulties, so the differences are not
responses to Bonnie’s death. But the
contrast is clear.

“We have actually quite a different
notion as to how a first experiment of
this sort ought to be conducted,” says
Dr. Ashton Graybiel, the project’s chief
mentor at Pensacola. “If you tether an
animal the way the Russians tethered
their dogs or the way Bonnie was teth-
ered, you have imposed about the maxi-
mum stress relative to the weightless
condition.”

Instead, the oPE will use a pair of
monkeys in separate cages, each with
about 25 cubic feet of living space, in
which they will be free to move unen-
cumbered. In place of the Biosatellite’s
elaborate complement of sensors and
the accompanying wires and tubes con-
necting the monkey with equipment in
the spacecraft, the oPE monkeys will
carry only body temperature and elec-
trocardiograph electrodes; implanted
transmitters will take the place of any
physical connection between the mon-
keys and their enclosures.

At present, the plan is for the mon-
keys to remain aloft for six months,
although the life-support systems being
considered for the project have been
designed to operate a full year. The
oPE researchers admit that they will
be sacrificing the more complete real-
time biomedical information provided
by the Biosatellite. In exchange, how-
ever, they hope to be gaining data about
the effects of life in a much more be-
haviorally complete environment. In
place of data gathered as they happen,
the investigators will get most of their
information by examining the monkeys
after the flight, including a detailed
postmortem of one.

“Essentially,” says Dr. John S.
Thach, in charge of the behavioral as-
pects of the oPE, “what I've tried to de-
vise is an optimum, natural little mon-
key world.” A key clement in doing
this, Dr. Thach and his colleagues
agree, is the second monkey.

The two monkeys in the opPE will
occupy separate cages, but will share
a common window through which they
can communicate by touch and sound.
“Having two monkeys is almost essen-
tial to a long-duration experiment of
this sort,” says Dr. Graybiel. The ex-
perimenters feel that a single monkey,
even in the relatively unconstrained
environment of the OPE, might suc-
cumb to melancholy and merely sit
sulkily in his cage.

Two monkeys, however, provide so-
cial stimulation for each other that
could be included in the experiment in
no other way. In ground tests at Pen-
sacola, the researchers have found that

252

favorable interaction between the mon-
keys increases as time passes. The mon-
keys would touch, groom each other
and even share their food. The dividing
window could probably be done away
with altogether, except that it enables
the monkeys to be better studied as
separate individuals.

One of the main tasks that has
faced the OPE experimenters has been
to find ways of keeping the monkeys
active. Monkey or not, six months in
the space of a large steamer trunk could
easily become stultifyingly boring, as
well as producing physical decline.

“We want to give the animal a goodly
amount of work to do,” says Dr Gray-
biel. One technique that is likely to be
used, for example, rewards the mon-
key with food when he repeatedly
moves a horizontal bar.

Graybiel: Active animal is important.

Another approach has been to try
spacing the monkey’s equipment around
the enclosure so that he will have to
do some work just getting from one
item to another. Push-buttons used in
behavioral testing are among the de-
vices that have been strategically lo-
cated. The researchers also tried plac-
ing the food and water dispensers at
opposite ends of the cage, but this
merely demonstrated that one antici-
pated problem, dehydration, was a par-
ticularly critical one.

Human beings in space seem to drink
less water than they need, and NasA has
actually had to nag its astronauts to
bring their water intake up to recom-
mended levels. With monkeys, nagging
is obviously out.

As a result, the OPE planners have had
to sacrifice exercise-producing place-
ment of the water taps in favor of en-
suring that the monkeys will get as

much to drink as they need. At least
a dozen possible approaches are being
considered, says Dr. Thach. These range
from a layout that would require the
monkey to pass by the water tap on the
way to the food dispenser, to an inter-
lock device that would not let the food
dispenser operate until the monkey had
first taken a drink.

As various individual techniques and
pieces of equipment are under develop-
ment, the investigators are considering
two basic designs for the overall struc-
ture of the chamber, one from Lock-
heed Missiles and Space Co. in Sunny-
vale, Calif., and the other from North-
rop Corp. in Beverly Hills. There are
various small differences: Lockheed, for
example, uses a sort of gumball dis-
penser with a bulk reserve for its food
system; Northrop’s consists of a flexi-
ble, pellet-filled food tube that unzips
to dispense the food as it unrolls from
a drum.

The main difference in the appear-
ance of the two systems, however, is
determined by the way in which the
monkeys are to be retrieved when the
mission is over.

The present plan, says Dr. Thach, is
that the OPE spacecraft will be launched
along with an Apollo command module
and a team of astronauts, perhaps an
Apollo Applications Workshop crew.
Before reporting for duty aboard the
workshop, the astronauts will free the
OPE payload to go off on its own orbit;
at the end of the mission, a second as-
tronaut team will rendezvous with the
OPE and remove the monkeys in small
retrieval capsules, each with its own
48-hour life-support system, for return
to earth.

Transferring the monkeys from
their full-time enclosures to their re-
trieval capsules, however, must be done
automatically, largely to minimize the
amount of work that the astronauts
have to carry out in space and because
a rule of the mission planners is to
keep the humans from being directly
exposed to the monkeys. This is the
major difference in the two companies’
approaches.

Northrop’s chamber is about a 40
percent wedge-segment of a cylinder in
which the monkey is nudged into the
retrieval capsule at one end by a
grate that swings radially along the
curvature. The grate can also be used
as an exercise device by nudging the
monkey to move around the enclosure.

Lockheed’s entry—the two compa-
nies are competing for subsequent de-
velopment contracts—operates like a
cylindrical version of the shrinking
room in “The Pit and the Pendulum.”
To move the monkey into the retrieval
capsule at one end, the cylinder begins

science news, vol. 97



Northrop

OPE hardware: Water (left) and food.

to shrink, its walls winding slowly up
like a tightening spiral. Then a piston
at one end of the reduced cylinder
nudges the monkey toward the capsule
at the other.

It is possible that astronauts could
serve a more active role in the OPE.
Dr. Charles Berry, director of medical
research at the Manned Spacecraft
Center, for example, believes that for
animal research in space to be truly
meaningful, man must be along for
comparison. There is no plan for the
OPE to be expanded to include men, but
it might be possible, depending on
schedules and program plans, to mount
the primate capsules on the Apollo Ap-
plications workshop structure.

This would not necessarily fulfill
Dr. Berry’s desires, since the workshop
crews would be aloft only for one or
two months each and would probably
not have much time to study the mon-
keys anyway. The astronauts could,
however, provide some baseline data
and, more important to the OPE re-
searchers, they could improve the ex-
periment’s chances of going its full
length by repairing minor malfunc-
tions. “It certainly wouldn’t be like hav-
ing the monkeys in your own labora-
tory,” says Dr. Graybiel, “but on the
other hand it would almost ensure suc-
cess.”

Despite the differences between the
OPE and the Biosatellite flight, the oPE
researchers believe the earlier mission
to have been a necessary one. Its most
useful contribution, says Dr. Graybiel,
was that it indicated the rapidity with
which changes occur in weightlessness.
The Biosatellite and Orbiting Primate
Experiment, says Dr. Thach, are look-
ing from opposite ends of the spectrum
toward the same subject: the welfare
of man in space. m]
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Why Can’t You
Control Your
Memory?

A noted publisher in Chicago reports there
is a simple technique for acquiring a pow-
erful memory which can pay you real
dividends in both business and social ad-
vancement and works like magic to give
you added poise, necessary self-confidence
and greater popularity.

According to this publisher, many peo-
ple do not realize how much they could
influence others simply by remembering
accurately everything they see, hear, or
read. Whether in business, at social func-
tions or even in casual conversations with
new acquaintances, there are ways in
which you can dominate each situation by
your ability to remember.

To acquaint the readers of this publi-
cation with the easy-to-follow rules for de-
veloping skill in remembering anything
you choose to remember, the publishers
have printed full details of their self-
training method in a new booklet, “Ad-
ventures in Memory,” which will be mailed
free to anyone who requests it. No obli-
gation. Send your name, address, and zip
code to: Memory Studies, 835 Diversey
Parkway, Dept. 540-013, Chicago, Ill. 60614.
A postcard will do. (Adv.)

Time Organizer for Busy People

A prominent steel executive once paid
$25,000 for the same basic idea used in
the Memogenda. Now it's yours for $3.00.
Avoid confusion of scraps of paper . . . lost
opportunities . . . forgotten duties and ap-
pointments. Use the Memogenda. Constant
survey of work ahead . . . results in working
without strain. Checks out complete tasks
and builds valuable history of accomplish-
ment. If making proper use of your time
means success then Memogenda is a way to
success, whatever your goal.

MEMOGENDA is a 96-page book, wire bound
in a flexible leather-like covering. The right-
hand pages (8V2x11) have numbered lines,
one for each item . . . checked off as com-
pleted. Opposite pages are for additional
memos. Includes instructions for use, an
annual reminder, 3-year calendar, and active
telephone list.

PLUS INVESTMENT RECORD
Provides record of purchase and sale of se-
curities . . . profit or loss—long or short term
... income by quarters. Simplifies preparation
of tax returns.

Price $30 a dozen F.O.B. factory, or send $3
for sample, postpaid. Start Memogenda habit
today. Refund if it isn't your best investment.

NORWOOD PRODUCTS CO.

1010 Thompson Lane, Nashville, Tenn. 37211

KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP!

G SCIENCE BUYS

Go treasure hunting on the
bottom! Fascinating fun &
sometimes profitable! Tie a
line to our 5-lb. Magnet—
drop it overboard in bay,
river, lake or ocean. Troll
it along bottom — your
“‘treasure’’ haul can be
outboard motors, anchors,
other metal valuables. 5-1b.
Magnet is war surplus—
Alnico V Type—Gov’t cost
$50. Lifts over 150 lbs.
Stock No. 70.571Q _______________________ $14.00 Ppd.
3'2-1b. MAGNET
Stock No. 70,570Q $8.75 Ppd.

ROTATING MULTI -COlORED LIGHT

Dazzling colors stream end-
essly from constantly ro-
ating  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

ntly changing array
of brilliant colors. 9%” star—approx 12” high o bell-
shaped base. Surprisingly light. Easily placed on table
TV, fireplace—even top of Christmas tree or other display.
smk No 71,000Q $6.00 Ppd.

MAIL COUPON FOR GIANT FREE CATALOG

148 Pages! More than
4,000 UNUSUAL BARGAINS!

Enormous variety of telescopes, micro-
8copes, binoculars, magnets, magnifiers,
{)hoto components, lenses, prisms, optlcal
nstruments, parts, Science Fair kits,
projects, and accessories. Write for Free
Catalog “‘Q.”” Edmund Scientific Co.,
00 Edscorp Bldl., Barrington, N.J.

/U).\ﬂ'&l)
| =

08007.
Name
Address
City State Zip

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE

EDMUND SCIENTIFIC C

» STUDY or PROFIT

BATTERY 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 m
performance. Even flippin,
switch to off is an exnerience—speeds up to a blur . . .
for almost 3 min. without power. Terrific accessories incl.
rocket car, pedestal. 9” diam. orbit ring, ring pggesta!
ﬁap challn loop, instruct. Operates on 2 regular “‘C” batt
not

Stock No. 71, 161Q oo e $6.00 Ppd.

WOODEN SOLID PUZZLES

Here’s a fascinating as- e o T
sortment of 12 different zg’?
puzzles to provide hours of
easu and stimulate
abllm to think and reason.
Animals  and  geometric

test skill, patience and

..’_ i.

ha ‘P 9 W
ability to solve problems. . )
Order yours now.

Stock No. 70,205Q . $5.00 Ppd.

MODEL DIGITAL COMPUTER

Solve problems, teach logic,
play games with miniature
version of giant electronic
brain! Adds, subtracts,
multiplies, shifts, comple-
ments, carries, memorizes.
Colored plastic nnrts eallly
ussemhled 127 33"
4%”. Incl. step-by -8tep u-
sembly diagrams. 32-p. in-
struction book covering op- L

erations, computer language

programming r & 15 1 t.

Stock No. 70.683Q ________________________ $ 5.98 Ppd.
ANALOG COMPUTER KIT

Stock No. 70,341 Q ________________________ $18.95 Ppd.

300 EDSCORP BUILDING
s BARRINGTON, NEW JERSEY 08007
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