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ehavior and physiological functions.

The history of aerospace medical research ha

hind aerodynamic engineering becaus

This lag was particularly evident at the onset of the M

centrifuge, howev

the physiological responses t o G forces were

ing over and above the performance

it has become poss ib le t o gather

housing f o r the

degrees of

wards and forward



a third degree freedom, yaw, with the yaw gimbal and its drive

r situated inside of the inner, or pitch gimbal. The roll

e rotated by means of electric-hydraulic motors mounted on th

These gimbals a subject seated within the gondhe arm.

positioned with respect to the resultant of the radial, tangential and 

ical components of acceleration when the is set in motion. 

The 10-foot, 4-inch-diameter spherical gondola consi 

(1) the center section; (2) the upper cap; (3) the lower 

lower caps are spherical

enter section. The center s

s designed for external pressurization to

as wind-screens only and are not capable of withstanding

pressurization. Special vacuum caps are required in order e

f o r pressure-a1 ude simulation. The implementation of .rotary joints

ge of hydraulic fluid (2000 psi), compressed air, conditi

ater and other elements that may be required f o r project operation within the

The outer and inner gimbal control motors drive the gimbal rings through

r steel shafts running the length of the arm, gimbal motor

are linked centrifuge control and observation stations by

on the main motor rotor shaft. Additional

gimbal system transmit physiological, television 

s, t o and from the gondola. The entire c

to protect the delicate physiological instr 

magnetic sand electrical interference. Floor,

with 1/16 inch copper,
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of the subject during

effected through the use of te lev is ion and

cording of electrocardiogram, electroencephalogr 

and o the r physio parameters may be

The centr i fuge arm, gimbal

t r o l mechanis

control develop

mately 180 mph (40 i n a - l i t t l e l e s s t h

minor changes i n t h e main motor control c i

board sect ion of the arm

may be applied t o a 5000 attached t o the end

inboard sect ion.

In order t o increase the u t i l i t y of t h i s centrifuge, f r e e swinging

a re used primarily

j e c t s and equ devices

s e r i a l photographic cameras and G-suits,

prolonged G s t r e s s of magnitudes

As a dynamic f l i g h t simulator the centr i fuge 

of problems associated with high p

fo re they e n t e r the more hazardous f l i g

s ign i f i can t i n the p i l o t  t o l e  

control system design, con t ro l l ab i l i t y

cedures, and p i l o t t ra in ing .



understand t h e dynamic f l i g h t s imula tor ,

owing s i t u a t i o n : The p i l o t i n t h e gondola is facing t h e instrument d i sp lay

d opera t ing t h e con t ro l system t o execute a f l i g h t mission.

ons a r e f e d i n t o a l a r g e genera l purpose computer which

ca t ions t o show t o t h e p i l o t  h i s  progress through a maneuver. This closed

is, of course, t h a t which is presen t usual f i x e d base f l i g h t simulator .

The con t ro l motions of t h e p i l o t , toge the r with t h e aerodynamic equations of t h e

These s i g n a l s are convertedre a lso used i n computing a c c e l e r a t i o n s .

ugh a coordinate system and compensat

t o t h e cen t r i fuge . These s i g n a l s  d r i v e  t h e i n such a way t h a t

p i l o t rece ives a good approximation of t h e acce le ra t ion he would rece ive i n

f l i g h t  i n  t h i s  a i rcraf t had he made t h e same cont ro l motions.

h a t t h e p o s i t i o n o f t h e capsule is con t ro l l ed i n a l l planes provides mean

o r exact i n v e s t i g a t i o n of any des i red s t r e s s p a t t e r n under considera t ion.

t h e required compromises

o r t a n t r e s t r i c t i o n s on t h e usefulne

can be more than an approximate reproduction

In a marginally s t a b l e

an be accepted, and, i n p a r t i c u l a r , it is d e s i r a b l e t o

o p i l o t , i n add i t ion t o those  af forded by i n d i c a t i o I t is .

a t must be accepted are many.

safe t o s a y t h a t , u n t i l t h e marginally s t a b l e a i

e n t of f l i g h t research, t h e n e c e s s i t y of

was not c l e a r . However, with t h e  d e s i r e  of man t o go higher i n t o space

r e a t e r and g r e a t e r speeds, t h e problem of acce le ra t ion became i n c r e a

one.

4



The Aerospace Medical Research De

University of Pennsylvania, and in with this agreement 

designated as laboratory the U

qualified civilian and military scientists 

status with the University

students from the University and officer and ci 

be enrolled in the Schools.

The Aerospace Medical Research De

pos i te , complete and well equipped laborato 

Division, a Dynamic Simulation Division, a

surgical space, a Biophysics and Bioastronautics Division, a

which includes facilities for the handling of radioactive isotopes, an

Division.







Install strong back, box contour couch system,
controller, left-hand s t i c k containing "stop-the-nun"

and Mercury instrument display panel, Also install data
ise, fan, gondola bio-med cable connected to o

camera, biomedical equipment
cation system, visual research as required,

capsule Also install, and pressure control
Building Model magnet
equipment as

ion: .

pitch, and rate
fuel indicator, clock, altimeter, all aspects the panel, cabin

suit pressure ga
rate of key butt

wfth ACL computers and tape
mission connecting

with the following duty stations:
Medical (2 head sets), Taker Station, Computer Director,
Operator, Performance Monitoring Station, Tape

Station, and the

NASA Engineer, Project

room with volume
"push t o restrict" switch,

Engineer Station with to Instrument voice disc
at Station, Instrument manual control task, 

o NASA Instrument a l l and
monitoring, Instrument

fo r Medical Station,
tape recorder

I

Instrument recorder atboard at Performance Monitoring
with the following: s t i c k deflections in pitch, an

de angles in pitch, and yaw, acceleration profi le ,
Sta t

system on and off',
and yaw, rate pitch, yaw,

e I n and measured acceleration G,,
ire IC Instrument sequence pan

system at instrument recorder of
e at Punched Tape Operator Station, Instrument monitoring system

mission acceleration, pressure,

as measured b

Install, mike and

in
instrument recorder

Control the two
wfth the following:

blood pressure, body and

and temperature
as by

chest and
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and check out closed circuit
instrument recorder f o r Tape Programmer



Lathrop,
3, Nelson,
R. Hall,

Becktel,
W, AMAL
J, AMAL

C,
C. Brooks, ACL

Tape Programmer:

H a l l ,
F. ACL

ACL
R. Lathrop,

Remarks:

The primary objectives of t h i s program are as follows:

completely as poss
includes the biomedical

en t ry accelerations,  control  task du
including environmental control

re- entry and the post-run debriefing and biomedical check-

2. To fami l ia r ize t h e Astronauts a s
accelerat ions associated with

To procedural t ra in ing t
mission events with accelerat ion

To provide t r a in ing on the

To provide t ra in ing f o r the A s t r
g task during re-entry

6.

7.

To provide experience during tumble, aborts.

To evaluate the capsule l igh t ing
longi tudinal  accelerat ions  expected i n the
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To provide data showing the

9. provide physiological dat
and respirat ion,

To evaluate modified protect
junction with the environmental control

The accelerat ion t ra in ing runs

the majority of runs and

these runs.

itude, and 27,000 foot cabin

e f i v e different tapes t o be used i n programming of sequence
Run length varies from approximately 16 minutes t o

I n addition the acceleration t ra in ing
some visual acui ty studies and some research, addition,

a tape being prepared f o r tumble runs t h a t the ef fec ts of this
a lso be studied,


