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The research program of tha Space Medicine Section at Martin-
Denver begen in Ocibober 1957, the day before Sputnik I. The program
includes the design and development of simmlators and trainers appli-
cable in the selection and training of the space man, and laboratery
research projects designed specifically to promste the development of
the closed, self-sustaining egologieal system. The lsboratory itself
was activated in October 1958, and is already too small. Expansion of
facilities is now in progress.

The staff of the Space Medicine Section consists of scientists sc-
tive in the aress of physiology, microbiclogy, psychology, agronomy and
plant pathology, sanitary engineering, electronics and bio-engineering
design. The staff serves as consultants to preliminary design engineers,
but in addition conducts an active research program in the areas just
mentioned.

The following brief descriptions are representative of the labora-
tory projects now under investigation.

FPhysiclogy - Thers are still many unknown factors in the physiology
of manned space operations. One of these unknowns is the effect of sign
and magnitude of iomnized air on the physiology of ths living orgenism.
The effect of ionised air on man enclosed in a sealed cabin during space




opsrations may be significent. If alr ionization is sgignificant,

then methods of centrol of air ionization with regard to sign and
magnitude must be developed. Experiments aimsd at assessing the im=-
portance of air ionization are now in progress, under the direction of
Dr. Robert H. Edgerley, Head Physiologist. Assisting Dr. Edgerley are
Dr. M. M. Hein and Mr. Norman IeVora.

Another project in physiology is the development of a new and
versatile low-pressure research chamber which can be wtilized for phy-
siological research alone or in conjunction with the testing of photo-
synthetic gas exchangsrs as thay are developed. (see below)

Microbiology - The feasibility of the use of microscopic algee in
a photosynthstic ges exchangs system in the closed ecology has been de-
monstrated. To make such a gystem practical and operational, consider-
able research on the refinements of algal culture is required. These
refinements and the eventual design of operational gas exchange systems
are now under active investigation and are the objectivee of this por-
tion of the program. The results will then be integrated with the other
parts of the program in the development of the balanced, self-sustaining
closed ecological system required for long-term manned satellite and lu-
nar operations.

The mierobiological research is under the direction of Dr. Robert
D. Gafford, Research Biologist well known in the field of photosynthetic
gas exchangs systems. (as sxchange systems are under development for
use in a gravity field and in the zero-gravity enviromment. An experi-
mental model of a gas exchange system for zero-gravity use is now being
tested, as well as more conventional types.




A paper on the tesbing of this zero~gravity exchanger will be
presented at the Annual Meeting of the Aero Medical Association in
los Angeles, Califormia, April 27-29, 1959,

Psychology = In subsequent manned space flight, the man himself
will be in contrel of his ship. In order to acquire the necessary
skills in the new control problems of space operations, trainers which
simulate such problems are a requirement.

Martin-Denver has designed a Reaction Control Simulator which can
simulate very accurately the problems associated with pilot training
in the use of reaction controls for attitude orientation of his space
vehicle. The simulator also has value in the humen engineering of the
space cabin, in the design and test of control and display systems, and
in psycho-physiological research., Thus, Martin-Denver's simulator can
bs used to establish optimum design criteria in the engineering of fu-
ture space cabins, rather than be used merely as a checkout and train-
ing device for an alveady designed system.

A paper on this Reaction Control Simulator will also be presented
at the Aero Medical Asgociation Meeting in April.

Food Production = In establishing the self-sustaining ecology at

the permanent lunar base, it will be necessary to set up food-producing
facilities within the closed ecology. Martin-Denver is engaged now in
hydroponie food production ressarch which is oriented specifically to-
ward lunar basing problems. Nutriments for these fruit-; vegetable-,

and grain-producing plaats are derived from human and kitchen wastes.

The problem of developing suitable waste-processing methods for com-
plete re-utilization of all waste materials is under attack, using se-
veral approaches. The challenge of food production in the sealed ecology
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offers new and exciting problems ‘o the agronomist interested in
hydroponics.

Dr. Hugh Pote, with Mr. Ed Romano, is working the problems of
food production in cloged ecologles.

Bio-Engineering Design - One of the mogt important aspects of
Space Medicine resecarch is the design and construction of specizlized
equipment and instrumentation requitfed in each of the aress mentionsd.
The design of out-of-the-ordinzry equipment particular to bioclogical
regearch or application in space technology is the fort of Mr. Dan
Richardson, our Bio-Engineering Design Spec:_lalisto Mr. Herbert Scha-
fer, Electronics Engi'noer Design Speclalist, is concerned with the
problems of instrumentation for simmlators, and for biological research.

Many of the support facilities of Martin-Denver are being utilized
to further the Spacs Medicine research program. These include the in-
strumentation development laboratory, the precision machine shops,
nmodel shop, materials laboratory and many others. The many kinds of
engineering talent available in the Company mskes for an ideal environ-
ment and rapid progress in Space Medicine research at Martin-Denver.
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