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Object ives:  

The G-002  JUFO-1 payload w a s  success fu l ly  flown during t h e  

STS-7 mission i n  June 1983. 

I t  w a s  in tended to: 

- e s t a b l i s h  a forum f o r  space r e l e v a n t  experiments of 
t 

high school and u n i v e r s i t y  s tuden t s  

- demonstrate t h a t  simple and cheap technology can be 
flown on t h e  s h u t t l e  without  compromising s a f e t y  and 
r e l i a b i l i t y  

- experience t h e  c a p a b i l i t i e s  of t h e  GAS f l i g h t  oppor- 
t u n i t i e s ,  i t s  advantages and r e s t r a i n t s  

- eva lua te  proceeding of d i f f e r e n t  experiment types 
mainly with r e s p e c t  t o  t h e  long standby t i m e  ahead 
of t he  mission 

Concept of payload and i t s  operat ion:  

The payload b a s i c a l l y  c o n s i s t s  of  the  mechanical support  
s t r u c t u r e  wi th  t w o  shock i s o l a t e d  mounting she lves  f o r  t h e  
experiment hardware and t h e  s e r v i c e  systems. 

For t h e  envisaged opera t ion  t i m e  of 72  hours t h r e e  28 VDC 

batteries, w i t h  a t o t a l  capac i ty  of approx 1 , 7  kWh are chosen 
as p a r t i a l l y  redundant power source.  
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Every minute, experiment and housekeeping d a t a  are acquired 
by a 12  b i t  PCM system and s t o r e d  on a cassette tape  recorder .  
The PCM system provides  twelve analog and fou r  d i g i t a l  channels 
a t  a d a t a  rate of 5 kb i t / s ec .  

Payload and experiments are a c t i v a t e d  by switching the  GAS 

r e l a y  con tac t s  and are con t ro l l ed  by an i n t e r n a l  sequencer. 

I n  o r d e r  t o  maintain adequate payload temperatures a t  a 
l o w  power consumption, a thermally i n s u l a t e d  endpla te  w a s  used 
w i t h  t h e  GAS conta iner .  



Experiments i n  var ious  areas of science:  

Five experiments, concerning physics ,  chemistry,  biology and 
technology w e r e  carried wi th in  t h i s  payload. 

Experiment no. 1 ) : Crys ta l  growth 

The growth of a c r y s t a l  i n  a l i q u i d  KH2 PO4 sal t  s o l u t i o n  
- s a t u r a t e d  a t  6 0  OC - w a s  observed under micro g r a v i t y  
environment. 

A thermally isolated experiment ce l l ,  furn ished  with four  
or thogonal ,  o p t i c a l  windows, four  f o i l  heaters (20 W), a 
mixer and a neoprene membrane conta ins  approx 160  c c m  l i q u i d  
s o l u t i o n .  Leading ac ross  t h e  ce l l  a nylon rope acts as an 
i n i t i a t o r  f o r  c r y s t a l  growth i n  t h e  c e n t e r  of the  cell .  The  

experiment ce l l  i s  i n t e g r a t e d  i n t o  a laser Dopplgr i n t e r f e r o -  
m e t e r  w i t h  an or thogonal ly  s p l i t t e d  He-Ne laser beam of 
approx. 0,5 mW output  power. 
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During t h e  c o n t r o l l e d  cool ing period of  t he  experiment dens i ty  
s t r u c t u r e s  of t h e  s o l u t i o n  around t h e  growing c r y s t a l  are de- 

tected. 

Every four  minutes t w o  p i c t u r e s  of interferograms i n  ortho- 
gonal planes are taken i n  between t e n  seconds. Though a 
t o t a l  of 250 interferograms is  r e g i s t e r e d  by a photographic 
camera. For a s s o c i a t i o n  t o  the  recorded temperature data t h e  
experiment t i m e  i s  displayed on each p i c t u r e .  

The experiment performed as expected, t h e  predetermined t e m -  
p e r a t u r e  p ro f i l e  w a s  achieved, a c r y s t a l  w a s  growing i n  t he  cen- 
ter of t h e  ce l l  and s t i l ls  of interferograms were obtained. One 
o p t i c a l  window could n o t  be cleared completely because some 
s a l t  crystals  d i d n ' t  g e t  d i sso lved  during the  prehea t ing  phase. 
Some unexpected gas bubbles caused d i s tu rbanc ie s  i n  t he  dens i ty  
s t r u c t u r e s ,  too. Some of the  experiment r e s u l t s  are s t i l l  
eva lua ted  a t  the  p resen t  t i m e .  



Experiment no. 2 ) :  Nickel  c a t a l y s t s  

Nicke l  c a t a l y s t s  w e r e  manufactured by thermal process ing  of 
fou r  specimen c a r t r i d g e s  i n s i d e  a furnace.  

The 55 W isothermal  furnace heats up four  n i c k e l  Car t r idges  
t o  2 4 0  OC. Each c a r t r i d g e  conta ins  a mixture of potassium 
hydroxide/nickel formiate o r  sodium hydroxide/nickel formiate  
and dry n i t rogen  t o  avoid moisture. 
TEMPERATURE 
r *Cl 

f 
TEMPERATURE PROFILE 
NICKEL CATALYST 

During t h e  hea t ing  per iod  the  materials i n s i d e  t h e  c a r t r i d g e s  
are exposed t o  a temperature environment above 180 OC for  
mre than 15 minutes and a peak temperature minimum of 205 6. 

A f t e r  reaching a predetermined temperature the  furnace gets 
switched off wh i l e  the cartridges are cooled down pass ive ly .  
The furnace performed as predic ted .  

0 

A comparison of ground tes t  r e s u l t s  w i t h  " i n  space" and 
"on earth" processed n i c k e l  c a t a l y s t s  shows s i g n i f i c a n t  
d i f f e rences .  I n  space processed c a t a l y s t s  experience higher  
e f f i c i ency .  The experiment r e s u l t s  are s t i l l  under eva lua t ion .  
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Experiment no. 3 ) :  P l a n t  contamination 

Water cress shoots w e r e  used t o  determine the t r a n s p o r t  
mechanisms of heavy metals i n  p l a n t s .  

Three c y l i n d r i c a l  growth compartments conta in  approx. 60  
seeds each, l i q u i d s  f o r  i n i t i a t i o n  and f i x a t i o n  stored i n  
s tandard  syr inges  and a i r  a t  atmospheric pressure .  
The seeds are glued t o  c e l l u l o s e  wadding a t  the  bottom of 
bores i n  p l e x i g l a s s  cy l inders .  For i n i t i a t i o n  of the  experi-  
ment s p r i n g  loaded plungers are released and the  l i q u i d s  
are i n j e c t e d  i n t o  t h e  wadding using H20/Cd  ( N 0 3 ) 2  s o l u t i o n  
w i t h  t w o  compartments and H 2 0  w i t h  t h e  t h i r d .  The  temperature 
is c o n t r o l l e d  c l o s e l y  t o  24 

a c t i v a t i o n  t i m e .  Within t h i s  per iod three 12 hours day/night  
cyc les  are s imulated by LED a r r ays .  For f i x a t i o n  of t h e  seeds 
af ter  three days s a t u r a t e d  Reinecke sa l t  s o l u t i o n  i s  i n j e c t e d  
i n t o  t w o  compartments whi le  formaldehyd and methanol s tab i l i -  
zed i n  H 2 0  i s  i n j e c t e d  i n t o  the  t h i r d .  

0 C during the  three 'day experiment 

The experiment performed s a t i s f a c t o r i l y .  Some plungers  could 
n o t  be dr iven  by i t s  s p r i n g  load after release m o s t  l i k e l y  
because of t h e  long standby period. 

However micro c u t s  through the  " i n  space" developped p l a n t s  
show s i g n i f i c a n t  d i f f e r e n c e s  i n  t he i r  ce l l  s t r u c t u r e s  com- 
pared with p l a n t s  grown on earth. Traces of Cd have been 
detected i n  the  p l a n t  shoots, Some of the  r e s u l t s  are s t i l l  
to be evaluated.  

Experiment no, 4 ) :  B i o s t a c k  

The biostack w a s  designed to  determine the inf luence  of 
cosmic r a d i a t i o n  on p l a n t  seeds. 



Four d i f f e r e n t  p l a n t  seeds - wheat, g ra in ,  o a t s  and beans - 
are embedded i n  s i n g l e  bores of f l a t  p l e x i g l a s s  blocks.  
Diallyl-diglycolcarbonate f o i l  i s  a t t ached  t o  t o p  and 
bottom o f  each block t o  d e t e c t  and locate impact of p a r t i c l e s .  

NASA 
RELAY CONTACT 

A 

Mostly impacts o fo<-pa r t i c l e s  were detected, however, three 
impacts of heavy p a r t i c l e s  were located. Comparing p l a n t  de- 
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velopment tests are s t i l l  i n  progress  and n o t  f i n i s h e d  ye t .  

I I I 
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Experiment no. 5 ) :  Microprocessor-sequencer 

I 1 

The microprocessor c o n t r o l l e d  sequencer uses  a new approach 
f o r  payload c o n t r o l  and sequencing a t  a l o w  power consumption. 

A l l  payload func t ions  are t i m e d  by t h e  sequencer based on a 
NSC 800 CPU. Its main r o u t i n e  is  a c t i v a t e d  by GAS r e l a y  con- 
tact  A. This r o u t i n e  controls data a c q u i s i t i o n ,  t ape  recorder, 
housekeeping system and water cress experiment during the  whole 
payload opera t ion  t i m e .  Subroutines f o r  t iming of  c r y s t a l  



growth and n i c k e l  c a t a l y s t s  experiments are i n i t i a t e d  by GAS 

r e l a y  con tac t s  B and C. Therefore redundancy is obtained i n  
processing t h e  d i f f e r e n t  experiments. The sequencer performed 
as predic ted .  

Summary: 

The G-002 JUFO-1 payload w a s  very success fu l  under t h e  a spec t  
of  i t s  ob jec t ives .  Micro g r a v i t y  r e l e v a n t  s c i e n t i f i c  r e s u l t s  
w e r e  obtained.  

However, c r i t i ca l  i t e m s  w e r e  experienced due t o  t h e  long stand- 
by per iod  of  t w o  months and more i n  advance of t h e  mission. 
Nevertheless ,  a basis t o  maintain a l o w  cost program w i t h  f requent  
f l i g h t s  could be e s t a b l i s h e d  encouraging j u n i o r  s c i e n t i s t s  t o  
p a r t i c i p a t e  i n  space a c t i v i t i e s .  Today a fol low on mission 
is a l ready  planned. 
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