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G T - ^ - E x p e r i m e n t s
D u r i n g P r o j e c t G e m i n i , N A S A h a s

scheduled a variety of scientific experi
ments to extend man's knowledge of space
and to further develop his ability to sus
ta in l i fe in the space env i ronment . These
exper iments are submit ted by NASA,
DOD, and the scientific community.

For the GT-4 mission, a total of 13
e x p e r i m e n t s a r e p l a n n e d . A b r i e f
desc r ip t i on o f t hese exper imen ts fo l l ows .

(1) Visual Definition of Objects in Space
T h e p u r p o s e o f t h i s e x p e r i m e n t i s t o

"^^estigate man's ability to acquire,
. a c k , a n d p h o t o g r a p h s p a c e b o r n e

o b j e c t s . D u r i n g G T- 4 , o n l y c e l e s t i a l
bodies will be photographed. The photo/
o p t i c a l s y s te m th a t w i l l b e u s e d t o
acquire, track, and photograph the desig
nated objects uses abasic35-mm single-
lens reflex camera w i th two in te rchange
a b l e l e n s e s a n d a d a p t e r s .

(2) Visua l Defin i t ion o f Ter res t r ia l
F e a t u r e s

T h e p u r p o s e o f t h i s e x p e r i m e n t i s t o
investigate the technical problems asso
c i a t e d w i t h a n a s t r o n a u t ' s a b i l i t y t o
acquire, track, and photograph terres
trial objects from a spacecraft with more
elaborate photo/optical equipment than
previously used. The same basic equip
m e n t w i l l b e u s e d i n t h i s e x p e r i m e n t a s
in experiment (1). The astronauts wil l
photograph a selected series of objects
during day-side and night-side intervals

the fl igh t us ing spec ified lens-fi lm
nbinations. The resulting data will be

used to evaluate the astronauts' ability
t o m a i n t a i n o b j e c t - c a m e r a o r i e n t a t i o n
by maneuvering the spacecraft. Targets
w i l l i n c l u d e c i t i e s , r a i l s , h i g h w a y s ,
h a r b o r c o m p l e x e s , r i v e r s a n d l a k e s ,
and ships and sea wakes at night.

(3) Radiation
Data f rom th is exper iment w i l l be used

to supplement external radiation meas
urements in studying the dose levels
w i t h i n t h e s p a c e c r a f t r e s u l t i n g f r o m
passes through regions of varying radi
at ion intensi ty. Two t issue-equivalent,
c u r r e n t - m o d e i o n i z a t i o n c h a m b e r s w i l l
b e u s e d t o m e a s u r e t h e v a r i a t i o n o f
a b s o r b e d d o s e - r a t e i n s i d e t h e s p a c e
craf t , whi le a plast ic scint i l la t ion do
s i m e t e r w i l l b e u s e d t o m e a s u r e t o t a l
a c c u m u l a t e d d o s e . F i v e s m a l l p a c k e t s
containing radiation detection and meas
urement devices wi l l be p laced at var ious
l o c a t i o n s i n t h e c a b i n t o a s c e r t a i n t h e i r

suitabil ity as convenient dosimeters of
s p a c e r a d i a t i o n .

(4) Simple Navigation
This experiment is designed to develop

and test navigat ion procedures which
employ s imple s tad imetr ic dev ices to
make s ight ings and measurements in
space using the horizon and stars as
references. Data from sightings will be
used in computations to determine orbital
parameters. The resul ts wi l l be com
pared with actual parameters to deter
mine the accuracy of the procedures.

(5) Synoptic Terrain Photography
The objective of this experiment is to

o b t a i n h i g h q u a l i t y p h o t o g r a p h s o f
selected parts of the earth's surface.
The spacecraft will be manually oriented
f r o m a n o r b i t m o d e a t t i t u d e t o a m o d e r

a te l y h igh camera dep ress ion ang le
attitude. After a series of photographs
have been taken, the spacecraft will be
r e o r i e n t e d t o t h e o r b i t m o d e a t t i t u d e .
F o u r s p a c e c r a f t o r i e n t a t i o n m a n e u v e r s
will be required during which approxi
mately 40 pictures wil l be taken over
a r e a s o f t h e U n i t e d S t a t e s .

(6) Synoptic Weather Photography
The objective of this experiment is to

l e a r n m o r e a b o u t t h e e a r t h ' s w e a t h e r

system by obtaining high quality photo
graphs of selected cloud formations. As
in experiment (5), the spacecraft will be
o r i e n t e d f r o m a n o r b i t m o d e a t t i t u d e t o
a moderately high camera depression
angle. After a series of photographs has
b e e n t a k e n , t h e s p a c e c r a f t w i l l b e
r e o r i e n t e d t o t h e o r b i t m o d e a t t i t u d e .

Approximately 10 orientation maneuvers
will be required, during which about 40
pictures will be taken.
(7 ) Infl igh t Exerc ise r

This experiment will be conducted to
a s s e s s t h e a s t r o n a u t s ' c a p a c i t y t o p e r
fo rm phys ica l work under spacefl igh t
c o n d i t i o n s . M o n i t o r e d e x e r c i s e w i l l b e
performed by the astronauts prior to the
flight to establish control data. The in
flight data obtained will be compared with
the contro l data to determine the capaci ty
f o r w o r k i n s p a c e .

(8) Inflight Phonocardiogram
T h e p u r p o s e o f t h i s e x p e r i m e n t i s t o

m e a s u r e t h e f a t i g u e - s t a t e o f a n a s t r o
n a u t ' s h e a r t m u s c l e d u r i n g a l o n g -
dura t ion fl igh t . A mic rophone w i l l be
applied to an astronaut's chest wall at
the cardiac apex. Heart sounds detected
during the flight will be recorded by an
o n b o a r d b i o m e d i c a l r e c o r d e r . T h e s o u n d
trace will be compared to the waveform

obta ined f rom a s imul taneous infl ight
electrocardiogram to determine the time
i n t e r v a l b e t w e e n e l e c t r i c a l a c t i v a t i o n o f
t h e h e a r t m u s c l e a n d t h e o n s e t o f v e n
t r icu lar systo le.

(9) Bone Demineral izat ion
The purpose of this experiment is to

establish the occurrence and degree of
bone deminera l i za t ion resu l t i ng f rom
prolonged weightlessness during space
flight. Special X-rays will be taken of
an astronaut 's heel bone and the terminal
bone of the fifth digit of the right hand.
T h r e e p r e fl i g h t a n d t h r e e p o s t fl i g h t
exposures will be taken of these two bones
and compared to determine if any bone
d e m i n e r a l i z a t i o n h a s o c c u r r e d d u r i n g
t h e s p a c e fl i g h t .

(10) Electrostat ic Charge
B e f o r e r e n d e z v o u s m i s s i o n s a r e

attempted, an investigation must be made
of the possibility of inadverent ignition
of pyrotechnics and other detr imental
effects due to discharge of electrostatic
charge potentials during rendezvous. In
this experiment, an electrostatic poten
tial meter, which protrudes through the
wall of the spacecraft adapter assembly,
w i l l b e u s e d t o d e t e c t a n d m e a s u r e a n y
accumulated e lect rostat ic charge that
maybe created on the surface of the
spacecra f t by ion iza t ion f rom eng ine
exhaust. This data will be analyzed to
determine if the charge is adequate to
c r e a t e a r e n d e z v o u s h a z a r d .

(11) Proton-Electron Spectrometer
This experiment is designed to meas

ure the quantity and energy of protons and
electrons present immediately exter ior
to the orbiting spacecraft. This will be
accomplished by means of a scintillating-
crystal , charged-part icle analyzer
mounted on the adapter assembly of the
spacecraft . Data from this experiment
w i l l b e u s e d t o c o r r e l a t e r a d i a t i o n
m e a s u r e m e n t s m a d e i n s i d e t h e s p a c e
craft and to predict radiation levels on
f u t u r e m i s s i o n s .

(12) Tr i -Ax is Magnetometer
In this experiment, the direction and

magnitude of the earth's magnetic field
with respect to the spacecraft wil l be
m e a s u r e d . A t r i - a x i s fl u x g a t e m a g n e
tometer, mounted in the adapter assembly
of the spacecraft, will be used for this
purpose. Data from this experiment will
aid in the analysis of experiment (11).

(13 ) Two-Co lo r Ea r th ' s -L imb
P h o t o g r a p h s

The astronauts will obtain photographs
of the earth's l imb using a hand-held
camera , b lack and wh i te fi lm, and a
special filter mosaic which will allow
each picture to be taken partly through
a red filter and part ly through a blue
fi l t e r. A f t e r t h e fl i g h t , t h e n e g a t i v e s
wil l be subjected to careful measure
ments and the result ing data used in
statistical analyses to evaluate the limb
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r a d i a n c e . T h e s e s t u d i e s w i l l b e u s e d t o
d e t e r m i n e i f t h e s u n - l i t e a r t h ' s l i m i t c a n
be reliably observed in the short-visible
or near-ultraviolet spectral region.

The following Engineering Instructions
were issued during the past two weeks:

EI 999 Length Delay for MAP Return
(MCC-K)

E I 1 0 1 2 R F a n d V i d e o C r o s s - P a t c h
Capability (GTK, GBI, ANT)

E I 1 0 1 3 E l a p s e d T i m e D i s p l a y P r o t e c
tion (MCC-H, RKV, CYI, CSQ,
HAW, GYM, TEX,WLP, CRO)

EI 1020 PCM DAC Normal/Invert Switch
Mod (MCC-H , MCC-K , BDA,
RKV, CYI, CSQ, HAW, GYM,
TEX, WLP, CRO)

EI 1027 PCM ID Up/Down Count Control
(MCC-H, MCC-K, BDA, RKV,
CYI, CSQ, HAW, GYM, TEX,
W L P, C R O )

EI 1039 I/C Foot Switch Support Mod
(MCC-H, RKV, CYI, CSQ, HAW,
GYM, TEX, WLP, CRO)

EI 1041 PCM Lockout (MCC-H, RKV,
CYI, CSQ, HAW, GYM, TEX,
WLP, CRO)

E I 1 0 4 8 C o m m a n d A n t e n n a L o c a l /
R e m o t e I m p r o v e m e n t s ( M C C - K ,
CYI , HAW, TEX, WLP, CRO)

E I 1 0 5 2 P C M D i s t r i b u t i o n I n v e r t e r B u f
f e r s ( M C C - H , M C C - K , B D A ,
RKV, CYI, CSQ, HAW, GYM,
TEX, WLP, CRO)

E I 1 0 7 1 Vo l t a g e R e g u l a t o r M o n i t o r
(MCC-H, MCC-K, BDA, RKV,
CYI, CSQ, HAW, GYM, TEX,
WLP, CRO)

EI 1078 Add i t iona l Appearance o f Pag ing
Tr a n s f e r C i r c u i t ( R K V, C Y I ,
CSQ, HAW, GYM, TEX, WLP,
C R O )

E I 1 0 8 0 R e l o c a t i o n o f S a n b o r n V o i c e
Recorder (WLP)

EI 1082 "Tape Out" Alarm (WLP)

EI 1083 GCC Paging CapabHity (WLP)

E I 1 0 8 5 E l i m i n a t i o n o f E r r o n e o u s 1 6 K
ID Pretr igger (BDA)

E I 1 0 8 7 G e n e r a t o r R o o m C o m m u n i c a
tions (CSQ, RKV)

E I 1 0 8 8 R e m o t e R e f e r e n c e T r a n s m i t t e r
Va n ( G Y M )

EI 1095 Elapsed Time Meter (MCC-H,
MCC-K, BDA, RKV, CYI, CSQ,
HAWj GYM, TEX, WLP, CRO)

EI 1097 Cooling - DRED (MCC-K)

The following documents were completed and shipped to the appropriate stations:
E Q U I P M E N T

M E - 11 6 6 M e r c u r y T i m i n g S i m u l a t o r
Clock Tester; revised, March
15, 1965

M E - 11 9 4 V i d e o S w i t c h e r s , M o d e l s
V S - 6 A , 6 C - A , 1 2 A - 1 2 C - A ;
new, June 15 , 1964

ME-1291 Air Condit ioning Unit , Model
S A C - 6 0 - S 8 , O p e r a t i o n s ,
M a i n t e n a n c e a n d S e r v i c e I n
s t r u c t i o n s ; n e w

M E - 1 2 9 2 Te l e g r a p h Te r m i n a l , M o d e l
2196 ; new

ME-1293 Carrier Equipment, 34A; new

ME-1294 Test Osci l lator, Model 650A;
n e w

ME-1295 Ratio Meter, Model 416B; new,
D e c e m b e r 1 9 6 4

ME-1296 Slotted Line, Model 805C/D;
n e w, J a n u a r y 1 9 6 5

ME-1297 Bolometer Mount, Model 476A;
new, March 1964

ME-1298 Crystal Detector, Model 420
A/B; new, September 1964

M E - 1 3 3 8 O v e r h a u l I n s t r u c t i o n s ,
I n v e r t e r A s s e m b l y P / N
M G E - 2 3 - 3 ; n e w

M E - 1 3 3 9 O v e r h a u l I n s t r u c t i o n s ,
I n v e r t e r A s s e m b l y P / N
M G E - 3 7 - 2 ; n e w

ME-1340 F ie ld Ma in tenance , Turb ine
D r i v e n P o w e r a n d H e a t i n g
Un i t , Mode l T-41M-9 , Type
AF/A32A-1; new

ME-1352 Operating Instructions, Radio
S e t s , A N / A R C - 3 , - 3 6 , - 4 9 ;
new, July 15, 1958

M E - 1 3 5 3 M a i n t e n a n c e I n s t r u c t i o n s ,
Radio Sets, AN/ARC-3, -36,
-49; new, September 21, 1959

M E - 1 3 5 5 I n v e r t e r A s s e m b l y , P / N
MGE-23-3 , n ius t ra ted Par ts
B r e a k d o w n ; n e w

ME-1356 Inve r te r Assemb ly, P /N
MGE-37-2 , I l l us t ra ted Par ts
B r e a k d o w n ; n e w

M H - 1 0 0 9 M & O C o n s o l e ; n e w , J a n u a r y
15 , 1965

M S - 2 0 2 - 3 S p a c e c r a f t C o m m u n i c a t i o n s
S y s t e m s , C A L ; n e w , F e b
r u a r y 1 , 1 9 6 5

M S - 2 0 2 - 4 S p a c e c r a f t C o m m u n i c a t i o n s
S y s t e m , C S Q , R K V ; n e w ,
February 1, 1965

I N S T R U M E N T E D A I R C R A F T
M E - 1 3 0 1 O s c i l l o s c o p e , Ty p e R M - 5 6 1 A ;

n e w

ME-1302 Te lemeter ing Ana lyzer ; new

ME-1303 Plug- in Di fferent ia l Ampl ifier
Module, Type 2A63; new

ME-1304 Dua l Trace Amp l i fie r, Type
3A1; new

M E - 1 3 0 5 T i m e B a s e P l u g - i n U n i t , Ty p e
3B1 ; new

M E - 1 3 0 6 D i g i t a l V o l t m e t e r , M o d e l
V- 4 5 ; n e w

M E - 1 3 0 8 U n i v e r s a l E p u t a n d T i m e r
Counter, Model 6146; new

ME-1309 Heterodyne Converter, Model
607; new

ME-1310 Digi tal DC Voltmeter l -400^~^
n e w

M E - 1 3 11 S i g n a l G e n e r a t o r P o w e r
A m p l i fi e r ; n e w

ME-1313 Dual Channel VHF/UHF Re
c e i v e r , T y p e s R - 2 0 7 4 ,
R - 2 0 7 4 2 - 1 ; n e w

ME-1314 RF Tuner, Type RFT-201A;
n e w

ME-1315 Foster Seeley Demodulator,
Type FSD-104 (100 KC); new

ME-1316 Fos te r See ley Demodu la to r,
TypeFSD-105D (300 KC); new

ME-1317 RF Tune r, Type RFT- IO IA ;
n e w

ME-1318 Spectrum Display Unit, Type
S D U - 3 6 0 S e r i e s ; n e w

ME-1319 Predetect ion Combiner, Type
DCS-5000 ; new

ME-1320 Telemetry Tracking Receiver.
Model TTR- l ( l ) ; new

M E - 1 3 2 1 Te l e m e t r y P r e a m p l i fi e r ,
Mode l TPA- IR; new

M E - 1 3 2 2 Te l e m e t r y P r e a m p l i fi e r
M u l t i c o u p l e r , M o d e l T P N - 1 ;
n e w

M E - 1 3 2 3 P o w e r S u p p l y , M o d e l s L A 5 0 -
0 3 B , 0 3 B M , 0 3 B M - 1 5 4 3 ; n e w

ME-1324 Bandswitching Frequency Dis
c r i m i n a t o r, M o d e l F D S 4 / A ;
n e w

M E - 1 3 2 5 D i v e r s i t y C o m b i n e r , M o d e l s
D C A 5 0 0 , 5 0 0 A , 1 0 0 0 , a n d
lOOOA; new

M E - 1 3 2 6 S o l i d S t a t e M u l t i c o u p l e r ,
Model SSM-101 and SSM-136;
n e w
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