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REQUIREMENTS STATEMENT FOR “G"™ ORIENTED "G* SUPPCRT
BY

J. Go GAUME, M.D, and K. 0. ROEBUCK

Introduction

National survival in the coming space age will be aetermined by how soon
and how extensively manned space opsrations can be accomplished. As has
been stated in the Martin Space Program proposal, the key to thas opening
of tne space age is the placing of a man in a minimum earth satellite
orbit and returning him safely to earth., uUnce this feat has been accom=
plished, the door is open to advanced, extensive space operationss

Volume 3 of the Martin Space Program vroposal discusses eguipment and
techniques to accomplisn this taske Une of the critical functions is the
programing of the highest% deceleration possible during re-entry, without
harm to the man. Available datz indicates that a man is able to withstand
approximately 15 g's for one to two minutes if "g" force is applied to his
body transverse to his long axis and from front to backes These criteria
can be met by a "g" support designed to automatically assume the position
optimum for human "g" tolerance and, if possible, containing devices for
attenuating the "g" loads impos~d on the mane

Purpose

The purpose of this oprogram is to verify the feasibility of the proposed
"g" support and to determine the best of sevsral possible designs. The
program will be accomplished vy developing and testing prototype models
of the supnorts

Other Factorg

A. Known
1) According to performance studies :lready made on the vehicle in
previously referenced Volume 3, the g-load ancd time history of a
vehicle in various re-entry trajectors, is known, From these, the
optimum pathways for manned re-entry will he chosens

2) G=tolerance of man
Optimum position
G: time: tolerance relations

Acceleration Physiologically Duration of
Yifeetive in gfts . = Acceleration
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Be Unknown
Physiological affects of a "g"~orient=d suprort.
Optimum "g"=load for orientation producing least physiological affectse.
Feasibility and design of "gh-uttenuwation lzvices.
Physiclogical sffects of intermittent applications of high "g" loads.

Studies to be Accomplished

Collection and analysis of recent data on hbuman scceleration exparimentse
Design of aexpsrim:ntal program to fill in insufficient data from item le
Materials {'or support structuree.

Optimum "g¥-load to orient supporte

"GMegttenuation devices.

Availability and specifications of ac elerilion test devices.

Nork to oe Done

The "g"=-support verification program can ove wccomplished by testing the
supports on either a sled track or a centrifu.e programed tu simulate the
required decelerations It is tnought at this vime that the sled track
test facility should be used for two reasonss:

A. It more nearly simulates actnal flignt conditions, 2nd,

Be It is mors accessible Lo Martin-i=nvers

The initiation of the accelerition Lest program necessitutes the following:

A+ Negotiation tor use of test [acilitics.

l. Holloman AF¥E, MDG
2. FEdwards 4FB
B ﬁAﬂ).x¢:e;~rutiun 1abe

Be Modificution of available test fixtures or design of new ones for
prototype testinge

Ce Design and development ot tie proposed "g" support.
De Programing of testings
E. Data reduction and feesdback into design,

General Discussion of Goneept

As discussed in Moon Buse Report (E-7) tre controls snould Le designed
to be operable by pressure of fingers, toes, rotation or flexion of
wrist, thus ut'lizing motions invelving the strongest muscles, small
amplitude of movement and those least susceptible to inactivation by
high' "ph forcea.
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The control panel should be designed to be in front of tre pilot at
all times, and thus would have to eithaer be integrated with the "g"
Support or, possibly, involving the use of two fixed control panels,

one for forward and one for reverse acceleratione

The concept of a "g"oriented, completely integrated el support,
controls and console for a manned space cabin has.been proposed for
the following reasons:

Ao To automatically pluce a crewman in the position of greatest
tolerance to nigh "¢", The support can be designed to orient
the man in the optimum position repardless of the amount or
numpbers of "¢" forces imposed upon hime. The support would aunto-
matically assume the resultant vector of tiese multinle "g" forces,

Be To increase man's ability to perform a given task during high "g"
loads,

Ce To design the controls and control panel fully integrated with
the "g" support, so 2s to enable the men to perform as many control
and monitoring tasks as possinle, during high "g" loads.

Several design configurations may ve feasibles Appendix A includes
initial specifications and design concepts for this project.

Program Schedule

A, Design--one month.,

Be Negotiation for test facilities--one month.
Track ana centrifuge)

Ce Fabrication--3 to L months.

D. Transport to test site, setting up ana calibration--one month.
E. Test—1 to 2 months. |

F. Data Reduction--one month,

Ge Design verification or modification.

He Retest if reguired.
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