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93.  I n f r a r e d  Sensing System f o r  

Lunar Temperature S t u d i e s  
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Pneumat ic  A c t u a t o r ,  5-2 Engine 

F l i g h t  C o n f i g u r a t i o n  
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S o l d e r  Tabs f o r  F l a t  Cab le  
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Des ign  and Development o f  Molded 

Type I-Iigh D e n s i t y  F l a t  Conductor  

C a b l e  P l u g s  

Development o f  U n i v e r s a l  F l a t  

C a b l e  Lamina t ing  and T e s t i n g  

Machine 

E n g i n e e r i n g  S tudy  f o r  A p p l i c a t i o n  

o f  F l a t  C a b l e  System i n  S-IVB 

S t a g e  
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E n v i r o n m e n t a l l y  S e a l e d  F l a t  

Cab le  Connec to r s  

D .  C .  A m p l i f i e r  

I n v e s t i g a t i o n  o f  Thin  F i l m  D i e l e c t r i c s  

i n  E l e c t r i c  F i e l d s  U t i l i z i n g  E l e c t r o n  

Mincroscope.  

M i c r o n i n i a t u r i z e d  F l i g h t  C o n t r o l  

Computer 

Reduc t ion  o f  E l e c t r i c a l  Noise  and 
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Components 



128.  Development  o f  H igh -Accu racy ,  

Long-L i f e  Gyros  
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S t a b i l i z e d  P l a t f o r m  

E l e c t r i c a l / E l e c t r o n i c  Sys t em 

132.  Improvement  o f  ST-124M 

S t a b i l i z e d  P l a t f o r m  
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C i r c u i t  P u l s e  Width Modula ted  

D. C .  A m p l i f i e r s  
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Gas B e a r i n g  Gyro S e r v o l o o p s  



139 .  B o o s t e r  R e c o v e r a b l e ,  

C o n t r o l  Sys t em 

148 .  M i c r o m i n i a t u r e  R a t e  Gyro 

D. C o m p u t a t i o n  L a b o r a t o r y  

1. N e w  Methods and  A p p l i c a t i o n s  

o f  Ana log  C o m p u t a t i o n s  

2 .  S t u d i e s  i n  Q u a l i t a t i v e  A s p e c t s  

o f  M a m i l t o n i a n  Sys t ems  

E .  E n b i n e e r i n ~  Cornnuta t ion  D i v i s i o n  

1. I n t e g r a t i o n  S u b r o u t i n e  f o r  

Second  O r d e r  D i f f e r e n t i a l  

E q u a t i o n s  

2 .  To S e a r c h  f o r  Good A l g o r i t h m s  

t o  D i s c r e t e  O p t i m i z a t i o n  Prob lems  

3 .  R e s e a r c h  on Iqumerical  I n t e g r a t i o n  

o f  Second  O r d e r  D i f f e r e n t i a l  

E q u a t i o n s  

4. D e v e l o p ~ n e n t  o f  Numer i ca l  S o l u t i o n s  

f o r  P a r t i a l  D i f f e r e n t i a l  E q u a t i o n s  

D e s c r i b i n g  Two-Dimensional  Moving 

Boundary P rob l ems  

F .  M a n u f a c t u r i n e  En p i n e e r i n g  L a b o r a t o r v  

1. ? * I a n u f a c t u r i n g  Techno logy  Development  

f o r  L i g h t w e i g h t  I n s u l a t i o n  Sys tems  



2 .  Deve lopment  o f  S o l i d  S t a t e  

Bonding T e c h n i q u e s  

3 .  F u s i o n  S p o t  Welding System 

( H y b r i d  MIG-TIG)  

4 .  Deve lopment  o f  T e c h n o l o g y  

U s i n g  Compos i t e  Sandwich  

S t r u c t u r e s  

S. Methods a n d  T e c h n i q u e s  f o r  

F a b r i c a t i o n  Assembly and  

M o d i f i c a t i o n  i n  Space  

6 .  Development  o f  Techno logy  

f o r  High Ene rgy  R a t e  Forming  

7. T e c h n o l o g y  f o r  S h a p i n g  a n d  

The rma l  T r e a t i n g  Advanced 

High S t r e n g t h  A l l o y s  

8. T o r u s  8 S e m i - T o r o i d a l  Tank 

M a n u f a c t u r i n g  Techno logy  

9 .  Deve lopment  o f  Advanced 

S t r a i n  M e a s u r i n g  Techno logy  

1 0 .  Magnotomot ive  Shock Nave 

S t u d i - e s  

11. G e n e r a l  P u r p o s e  L a s e r  

12.  Vacuum S e a l i n g  b y  M a g n e t i c  

P r e s s u r e  

13.  Vacuum S e a l i n g  by  M a g n e t i c  

P r e s s u r e  



1 4 .  E v a l u a t i o n  o f  Magnetomotive Versus 

C o n v e n t i o n a l  Metal Working and Forming 

1 5 .  I n v e s t i g a t e  and Checkout of  M I G  and 

T I G  Welding i n  Vacuum 

1 6 ,  P a r t i c u l a t e  and B i o l o g i c a l  M a t t e r  

C h a l l e n g e  System f o r  V a l i d a t i o n  

O f  S t e r i l i t y  w i t h i n  a  S t e r i l e  Assembly 

System 

17 .  P r o c e s s  C o n t r o l  Element f o r  

S t e r i l i z a t i o n  by H e a t i n g  Dur ing  

and A f t e r  Manufac tu r ing  o f  

Hardware 

18. Handbook on B i o l o g i c a l  A s p e c t s  

f o r  t h e  Development o f  Manufac tu r ing  

P r o c e d u r e s  f o r  P l a n e t a r y  s p a c e c r a f t  t o  

be s t e r i l i z e d  by Hea t ing .  

19 .  Common Bulkhead and Manufac tu r ing  

Technology Improvement Program f o r  

S a t u r n  S t a g e s  

20 .  Development of Magnesium-Lithium 

A l l o y  Honeycomb Core 

21. Develop.Means o f  Manufac tu r ing  

Bonded and P r e s s u r e  S e a l i n g  J o i n t s  

w i t h  Uniform S t r e s s  D i s t r i b u t i o n  



22.  Development of  Advanced F l i g h t  

S t r a i n  Measur ing  Techn iques  

23. M i n i a t u r i z a t i o n  Development f o r  

Welding C o n t r o l s  U t i l i z e d  f o r  

Welding o f  S a t u r n  Components 

24. Meld M o n i t o r i n g  System t o  Cont inuousby 

Analyze  S p e c t r o s c o p i c a l l y ,  Weld Contami- 

n a t i o n  Gases 

25. Technology Improvement Program f o r  

C losed  Die  F o r g i n g s  

26. Development o f  E x p l o s i v e  

Forming Techn iques  f o r  S a t u r n  V 

components 

27.  Technology Development o f  

B e r y l l i u m  F a s t e n e r s  

28. Development o f  B e r y l l i u m  End 

F i t t i n g s  f o r  B e r y l l i u m  S t r u c t u r a l  

Tubing  

29. I n t e r m o l e c u l a r  Bonding o f  V a r i o u s  

M e t a l s  and A l l o y s  by Thermoahemical 

Decomposi t ion  

30. Development of  a Bonded C y l i n d r i c a l  

S t r u c t u r e  

31. Development of Welded and Brazed  

Tube Connec to r  



32. I n t e n s e  Magnetic  F i e l d s  f o r  
High Energy Forming and 

S t r u c t u r a l  Assembly of  S a t u r n  

V Components 

33.  High Energy D e n s i t y  C a p a c i t o r  

S tudy  

34. Cryogenic  C a p a c i t o r  System 

Development 

35. Development of  High Energy 

D e n s i t y  S t o r a g e  System 

36. I n d u c t i o n  C a l c u l a t i o n s  f o r  

C o i l s  

37. Development of  High C u r r e n t  

Swi tch  

38. Development o f  Plasma 

E l e c t r o n  Beam Welding Uni t  

39. E l e c t r o n  Beam Welding of 

Unusual  S a t u r n  V S t r u c t u r a l  

Component s  

40. Manufac tu r ing  and Assembly 

Techn iques  f o r  S e p a r a b l e  

F l u i d  System Connec t ions  



41 .  A p p l i c a t i o n  of  U l t r a s o n i c  

Ene rgy  t o  M e c h a n i c a l  Tube 

C o n n e c t i o n s  

42. C r i t i c a l  E l e c t r o n i c  M a n u f a c t u r i n g  

Techno logy  and  Equipment  Improvement 

43. I n v e s t i g a t i o n  o f  Power Supp ly  Wave 

Shape & F r e q u e n c y  on  S t r e n g t h  of  

Weld J o i n t  

44 .  E l i m i n a t i o n  of  Weld P o r o s i t y  by 

Hydrogen G e t t e r s  

45.  Weld ing  Base M e t a l  I n v e s t i g a t i o n  

R e l a t i v e  t o  Commercial  P l a t e  

46.  Q u a n t i t a t i v e  A n a l y s i s  o f  E f f e c t s  

o f  S h i e l d i n g  Gases  

47. D e s i g n ,  Deve lop  & F a b r i c a t e  a  

Magne t i c  Arc S h a p e r  and Mol ten  

P u d d l e  S t i r r e r  

48.  Development  o f  S a t u r n  M a n u f a c t u r i n g  

Techno logy  f o r  Weld ing  Methods and  

T e c h n i q u e s  

49.  Development  o f  Chemica l  P r e c i s i o n  

M i l l i n g  T e c h n i q u e s  

50. Development  o f  High-Frequency  

R e s i s t a n c e  Weld ing  f o r  S a t u r n  

V Tank S k i n s  



51. Deve lopment  o f  C o n t i n u o u s l y  M o n i t o r e d  

X-Ray E x a m i n a t i o n  o f  Weldments by 

T e l e v i s i o n  Viewing  

5 2 .  D i g i t a l  C o n t r o l  o f  S a t u r n  V Welding  

Machines  

53.  Improvement  o f  P r o t e c t i v e  C o a t i n g s  

f o r  t h e  S a t u r n  V V e h i c l e  

54.  Deve lopment  o f  Techno logy  f o r  

I n s t a l l a t i o n  o f  M e c h a n i c a l  F a s t e n e r s  

55.  S a t u r n  V E l e c t r o n i c  C o n n e c t i o n  

Improvement  R e s e a r c h  

56.  Deve lopment  o f  T i t a n i u m  S-IC 

Y-Ring 

57. Deve lopment  o f  T i t a n i u m  S-IC Gore 

58. T i t a n i u m  S-IC T h r u s t  S t r u c t u r e  

Deve lopment  

59.  Deve lop  T e c h n i q u e s  f o r  Age Forming  

2014 Aluminum S - I 1  Tank S k i n s  

60 .  Deve lopment  o f  T e c h n i q u e s  f o r  

F a b r i c a t i n g  T i t a n i u m  S-IC F u e l  

Tank . 

61.. T o o l i n g  Concep t  f o r  M a n u f a c t u r i n g  

O p e r a t i o n s  i n  Space  ( ~ e r ~ e n t u a t o r  ) 



62.  Deve lopment  o f  S i m u l a t i o n  

T e c h n i q u e s  and  C a p a b i l i t y  

i n  S u p p o r t  o f  A p o l l o  A p p l i c a t i o n s  

63 .  S u p p o r t i n g  Development  f o r  Space  

We ld ing  E x p e r i m e n t s  

64 .  S h r o u d s  and  S e p a r a t i o n  Sys tems  

F a b r i c a t i n g  Techno logy  Development  

65 .  Deve lopment  of  A d h e s i v e  Bonding  

T e c h n o l o g y  f o r  I n - F l i g h t  R e p a i r  

of S p a c e  V e h i c l e s  

G. P r o p u l s i o n  and  V e h i c l e  E n g i n e e r i n g  L a b o r a t o r y  

1. D e t e r m i n a t i o n  o f  F l a m m a b i l i t y  o f  

S p e c i f i c  P r o p e l l a n t  C o m b i n a t i o n s  

Under  V a r y i n g  E n v i r o n m e n t a l  

C o n d i t i o n s  

2 .  LH2Submerged Shut -Off  Va lve  

3. C r y o g e n i c  P r o p e l l a n t  V e n t i n g  

Under  Low P r e s s u r e  C o n d i t i o n s  

4. E v a l u a t i o n  o f  C r y o g e n i c  

I n s u l a t i o n  M a t e r i a l s  a n d  

Compos i t e s  f o r  Use on N u c l e a r  

R a d i a t i o n  Env i ronmen t  

5 .  R e l i q u e f i c a t i o n  o f  C r y o g e n i c  

P r o p e l l a n t s  

6 .  Emergency P r o p u l s i v e  P r o p e l l a n t  

V e n t i n g  Sys t em C o n c e p t s  



7 .  Development o f  a  Vent and 

R e l i e f  Valve  f o r  Cold and 

Hot Flow 

8. S tudy  of  Computat ion of 

Induced  Neut ron  A c t i v a t i o n  

9 .  200-Inch M u l t i c e l l  Tank S tudy  

10 .  Env i ronmenta l  T e s t i n g  of 

L i g h t w e i g h t  M u l i t l a y e r  

I n s u l a t i o n  

11. Thermal  P r o t e c t i o n  Systems 

f o r  Cryogenic  P r o p e l l a n t s  

on I n t e r p l a n e t a r y  Space 

V e h i c l e s  

12 .  I n s u l a t i o n  Development f o r  

L i q u i d  Hydrogen Tankage 

1 3 .  Cryogenic  I n s u l a t i o n  R e s e a r c h  

1 4 .  Development of  High Pe r fo rmance  

I n s u l a t i o n  Systems 

1 5 .  Thermal  Des ign  C r i t e r i a  f o r  

I n f l a t a b l e  S o l a r  S h i e l d s  

1.6. Development of  High Per formance  r 
I n s u l a t i o n  Systems f o r  L1ong 

Term S t o r a g e  



1 7 .  Space  R a d i a t i o n  E f f e c t s  on M a t e r i a l s  

18.  I n v e s t i g a t i o n  o f  t h e  Combined E f f e c t s  

o f  Space  E n v i r o n m e n t a l  P a r a m e t e r s  on 

S p a c e  V e h i c l e  M a t e r i a l s  

1 9 .  Deve lopment  of T e c h n i q u e s  f o r  M e a s u r i n g  

The rma l  D i f f u s i v i t y  

20.  S y n t h e s i s  a n d  E v a l u a t i o n  o f  New 

High T e m p e r a t u r e  R e s i s t a n t  P lymer s  

f o r  C o a t i n g  A p p l i c a t i o n s  

21.  R a d i a t i o n  o f  Gases  

22 .  S t u d y  o f  A b s o r p t i o n  o f  Low Audio 

F r e q u e n c y  Acou- s t i c  Ene rgy  i n  t h e  

Atmosphere  Media 

23. Development  o f  S t r u c t u r a l  T e s t  

A r t i c l e s  f r o m  New a n d  U n c o n v e n t i o n a l  

M a t e r i a l s  

24 .  S t u d y  o f  Po lymer s  C o n t a i n i n g  

S i l i c o n - n i t r o g e n  Bonds 

25 .  T e s t  ~ a n k  - s l o s h  P r o g r e s s  

26. S t r u c t u r a l  D e s i g n  w i t h  New 

M a t e r i a l s  

27.  I n f l u e n c e  o f  M e t e r o i d  P r o t e c t i o n  

R e q u i r e m e n t s  on S t r u c t u r a l  D e s i g n  

28.  Deve lopment  o f  a Sys tem f o r  

P r e t r e s s i n g  B r i t t l e  M a t e r i a l s  



29.. Honeycomb T e s t  C y l i n d e r  

Program 

3 0 .  T e s t i n g  o f  A 1  A l l o y  Welds 

S u b j e c t e d  t o  B i a x i a l  S t r e s s  

31 .  C r y o g e n i c  B u r s t  T e s t  Program 

o f  2 0 1 4 - ~ 6 5 1  a n d  2 2 1 9 - ~ 8 ' 7  

C y l i n d e r s  a n d  H e m i s p h e r i c a l  

Bu lge  Spec imens  

32.  R e v e r s e  P r e s s u r e  T e s t s  

33 .  Monocoque Bu lkhead  Hoop 

Compres s ion  

34 .  E s t a b l i s h m e n t  o f  G u i d e l i n e s  f o r '  

Random and  S i n u s o i d a l  V i b r a t i o n  

C o r r e l a t i o n  

3 5 .  A x i a l  T r a n s m i s s i b i l i t y  C h a r a c t e r i s t i c s  

f o r  T y p i c a l  Rocke t  V e h i c l e  S t r u c t u r e s  

36. S t u d y  o f  N o n - l i n e a r  Dynamic B e h a v i o r  

of  L i q u i d s  i n  C y l i n d r i c a l  E l a s t i c  

C o n t a i n e r s  

37. S t u d i e s  o f  L i q u i d - B e h a v i o r  i n  Randomly 

E x c i t e d  .Tanks 

38. Mob i l e  A c o u s t i c  R e s e a r c h  L a b o r a t o r y  

( M A R L )  U t i l i z a t i o n  

39 .  V i b r a t i o n  Q u a l i f i c a t i o n  Test-Damage C r i t e r i a  

S t u d y  



40.  Ivlicrophone V i b r a t i o n  S e n s i t i v i t y  

4 1 .  T h e o r e t i c a l  and  E x p e r i m e n t a l  I n v e s t i g a t i o n  

o f  S h e a r  Lag i n  S t i f f e n e d  Shells and  t h e  

S t r e s s  A n a l y s e s  o f  Cone F r u s t r u m s  and  Segments  

42.  S t u d y  o f  S t a b i l i t y  o f  U n p r e s s u r i z e d  S h e l l  

S t r u c t u r e s  Under S t a t i c  Load ing  

43. B u c k l i n g  T e s t s  o f  E c c e n t r i c a l l y  S t i f f e n e d  

C y l i n d e r s  

44 .  C o l l e c t i o n  o f  M a t e r i a l  P r o p e r t y  Data 

a n d  P r e s e n t a t i o n  of  S a i d  Data i n  t h e  

Form o f  M a t e r i a l  D a t a  Handbooks 

45.  L u n a r  S u r f a c e  S c i e n t i f i c  M i s s i o n  

S i m u l a t i o n  

46.  Man-System Locomot ion  C o n t r o l  

a n d  D i s p l a y  C r i t e r i a  f o r  

E x t r a t e r r e s t r i a l  V e h i c l e s  - P h a s e  I11 

47. Man-System T a s k  A n a l y s i s  f o r  Lunar  

S u r f a c e  E x p e r i m e n t s  

48. E v a l u a t i o n  o f  P l u g  Multi-Chamber Concept  

4 9 .  E v a l u a t i o n  o f  Advanced High T h r u s t  

B o o s t e r  P r o p u l s i o n  Sys t ems  

50 F e a s i b i l i t y  E v a l u a t i o n  o f  T o r o i d a l  

Hoop Combus t ion  



51.  D e s i g n  C r i t e r i a  f o r  Z e r o  

Leakage  C o n n e c t o r s  f o r  Launch 

V e h i c l e s  

52. I n v e s t i g a t i o n  o f  P o s i t i v e  

Type S h a f t  S e a l s  

53.  Minimum P r e s s u r e  Loss  i n  

H igh  Flow Duct  Sys t ems  

54.  C r y o g e n i c  S l u s h  U t i l i z a t i o n  

5 5 .  S l u s h  Hydrogen F l u i d  C h a r a c t e r i z a t i o n  

a n d  I n s t r u m e n t a t i o n  A n a l y s i s  

56 .  C r y o g e n i c  P r o p e l l a n t  S t r a t i f i c a t i o n  

R e d u c t i o n  T e c h n i q u e s  

57.  U-High Chamber P r e s s u r e  Rocke t  

E n g i n e  C o o l i n g  

58. E x p e r i m e n t a l  I n v e s t i g a t i o n  o f  

Combus t ion  S t a b i l i t y  C h a r a c t e r i s t i c s  

a t  H i  PC 

59.  Thermodynamic Improvements  i n  

L i q u i d  Hydrogen Turbopumps 

60. C r y o g e n i c  S i n g l e  and Two P h a s e  

Flow ~ n s t a b i l i t y  



61.  A c o u s t i c  A b s o r b e r  E v a l u a t i o n  

a t  High T h r u s t  

62.  T r a n s p i r a t i o n  C o o l i n g  L i q u i d  

Rocke t  Chambers 

63 .  S u r f a c e  P r o f i l e ,  E x p e r i m e n t a l  

a n d  A n a l y t i c a l  S t u d i e s  

6 4 .  Bubb le  Dynamics 

65.  Flow and  The rma l  S t u d i e s  o f  

C r y o g e n i c  F l u i d ,  V e r t i c a l  

Two-Phase Flow. 

66.  Fundamen ta l  S t u d y  o f  I n c l u s i o n s ,  

P h a s e s ,  a n d  P r e c i p i t a t e s  i n  

Aluminum A l l o y  Weldments 

67.  R e s e a r c h  and  Development  o f  High 

T e m p e r a t u r e  R e s i s t a n t  Po lymer s  

68.  s i l i c o n - n i t r o g e n  Polymer  S t u d i e s  

69 .  R e s e a r c h  on t h e  S y n t h e s i s  and  

E v a l u a t i o n  o f  a new C l a s s  o f  

I n o r g a n i c ,  L i n e a r ,  D o u b l e - c h a i n ,  

L a d d e r - t y p e  Po lymer s  

70.  D e g r a d a t i o n  o f  M a t e r i a l s  Under 

U l t r a h i g h  Vacuum 



71.  Development  and  C h a r a c t e r i z a t i o n  o f  Dry 

F i l m  L u b r i c a n t s  f o r  Use i n  Vacuum 

72. Development  of  A n a l y t i c a l  T e c h n i q u e s  

t o  A n a l y z e  Micro  A r e a s  by Use o f  " L a s e r "  

S p e c t r o g r a p h i c  Methods 

73. N o n d e s t r u c t i v e  E v a l u a t i o n  o f  R e s i d u a l  

S t r e s s  

74.  I n v e s t i g a t i o n  o f  C o n d u c t i o n  Phenomena 

i n  O r g a n i c  S e m i c o n d u c t o r s  

75.  Development  o f  Methods and  T e c h n i q u e s  

f o r  C o n t r o l l e d  Growth o f  L a r g e ,  High 

P u r i t y ,  S i n g l e  C r y s t a l s  

76. Development  o f  e l e c t r i c a l  C o n t a c t  

 r rush) M a t e r i a l s  f o r  u s e  i n  t h e  

e n v i r o n m e n t  o f  Space  

77. Development  of  Improved  Thermo- 

E l e c t r i c  M a t e r i a l s  f o r  S p a c e c r a f t  

78. Development  o f  Improved  P o t t i n g  and  

E n c a p s u l a t i n g  Compounds f o r  Space  

A p p l i c a t i o n s  

79. Advanced.  E n g i n e  D e s i g n  S t u d y  ( B e l l )  

80. High  P r e s s u r e  LH2 Pump E v a l u a t i o n  



81, Advanced L i q u i d  Oxygen Turbopump 

82.  Sys t ems  and  Dynamics I n v e s t i g a t i o n  

( ~ e r o s p i k e )  

83. Advanced Eng ine  D e s i g n  S t u d y  

( ~ e r o s p i k e )  

84 .  E x p e r i m e n t a l  E v a l u a t i o n  o f  

T o r o i d a l  Combust ion Chambers 

85. I n v e s t i g a t i o n  of a  Tandem Row-High 

Head Pump I n d u c e r  

86. Deve lopment  o f  Combust ion 

T e r m i n a t i o n  D e s i g n  C r i t e r i a  and 

I n t e g r a t i o n  o f  M a l f u n c t i o n  S e n s o r s  

With  Combust ion T e r m i n a t i o n s  

87.  S o l i d  P r o p e l l a n t  Gas G e n e r a t o r  

C o n c e p t s  

88. A S t u d y  of  T e f l o n  B l a d d e r  D e s i g n  

C r i t e r i a  f o r  Use i n  t h e  E x p u l s i o n  

P r , o p e l l a n t  Tanks  o f  t h e  ApoLlo-Sa turn  

a n d  Luna r  O r b i t e r  V e h i c l e s  

8 9 . -  S t u d y  o f  Hydrogen E m b r i t t l e m e n t  o f  

Y a r i o u s  A l l o y s  

9 0 .  Development  of  Improved  S e m i o r g a n i c  

S t r u c t u r a l  A d h a s i v e s  f o r  E l e v a t e d  

T e m p e r a t u r e  A p p l i c a t i o n s  



91. Development  o f  High S t r e n g t h  

R e i n f o r c e d  Aluminum C a s t i n g  A l l o y s  

92.  T e c h n i q u e s  f o r  D e t e r m i n i n g  t h e  

Response  o f  Launch V e h i c l e  S t r u c t u r e s  

t o  t h e  A c o u s t i c  Env i ronmen t  P r o d u c e d  b y . t  

t;he E o o s t e r  

93 .  Deve lopment  of  High S t r e n g t h  

Magnesium A l l o y s  f o r  Low 

T e m p e r a t u r e  Use 

94 .  Deve lopment  o f  High S t r e n g t h  

Aluminum A l l o y ,  R e a d i l y  

We ldab l e  i n  P l a t e  T h i c k n e s s ,  

a n d  S u i t a b l e  f o r  A p p l i c a t i o n  

a t  -423 d e g r e e s  F ( -253  d e g r e e s  C )  

95 .  Deve lopment  o f  S o l i d  S t a t e  T e c h n i q u e s  

f o r  J o i n i n g  D i s s i m i l a r  M e t a l s  

96 .  Deve lopment  of  S t r u c t u r a l  A d h e s i v e s  

f o r  Use w i t h  L i q u i d  Oxygen 

97.  N o n m e t a l l i c  P a r t s  f o r  Launch V e h i c l e s  

and  Space  V e h i c l e  S t r u c t u r e s  

98. Development  o f  U l t r a h i g h  S t r e n g t h ,  

Low D e n s i t y  Aluminum P l a t e  Compos i t e s  

99.  Deve lopment  o f  High S t r e n g t h  Brazed  

Aluminum Honeycomb Sandwich Compos i t e s  

f o r  B o t h  E l e v a t e d  and  C r y o g e n i c  T e m p e r a t u r e  

A p p l i c a t i o n s  



100 .  A S t u d y  t o  Advance t h e  

" s t a t e - o f - t h e - ~ r t "  i n  t h e  

D e s i g n  o f  Tacuum J a c k e t e d  

D u c t s ,  L i n e s  a n d  Be l lows  

1 0 1 .  P r o c e s s  Development  and  P i l o t  

P l a n t  P r o d u c t i o n  o f  S i l a n e  

Po lymer s  o f  d i o l s  

1 0 2 .  S t u d y  o f  V i b r a t i o n s  I n d u c e d  i n  

T h i n  W a l l e d  P i p e s  Under V a r y i n g  

Flow C o n d i t i o n s  

1 0 3 .  S t u d y  on C r y o g e n i c  C o n t a i n e r  

Thermodynamics D u r i n g  P r o p e l l a n t  

T r a n s f e r s  

1 0 4 .  I n v e s t i g a t i o n  o f  t h e  B e h a v i o r  

of P o l y m e r i c  M a t e r i a l s  a t  

C r y o g e n i c  T e m p e r a t u r e s  

1 0 5 .  I n v e s t i g a t i o n  of t h e  S e n s i t i v i t y  

o f  M a t e r i a l s  w i t h  L i q u i d  Oxygen 

1 0 6 .  Development  o f  V u l c a n i z a b l e  

E l a s t o m e r s  S u i t a b l e  f o r  Use w i t h !  

L i q u i d  Oxygen 

1 0 7 .  Zero-Leakage  D e s i g n  f o r  Duct  

a n d  Tube C o n n e c t i o n s  f o r  Deep- 

Space  T r a v e l .  

1 0 8 .  Advanced S t u d i e s  o f  S t a t i o n a r y  , 

P r o c e s s e s  



1 0 9 .  D e s i g n ,  Deve lopmen t ,  F a b r i c a t i o n  

and  T e s t i n g  o f  a Type "B" High 

~ e m ~ e r a t u r e ,  C o n f i n e d  De tona t i rg  

F u s e  ( C D F )  Assembly ,  Tee  and  Ordnance  

Manif o l d  

1 1 0 .  Combus t ion  O s c i l l a t i o n  Damping 

D e v i c e s  I n v e s t i g a t i o n s  

111, Improved  5-2  E n g i n e  E x p e r i m e n t a l  

Program 

1 1 2 .  Impac t  on t h e  S - I 1  S t a g e  o f  an  Improved 

5-2 E n g i n e  

113,  Impac t  on t h e  S-IVB S t a g e  o f  an 

Improved  5-2 Eng ine  

1 1 4 .  S h r o u d s  and  S e p a r a t i o n  Sys t ems  

1 1 5 .  Development  o f  B e a r i n g  L u b r i c a n t s  

f o r  Use i n  High Vacuum 

H. Q U A L I T Y  AND RELIABILITY ASSURANCE LABOR4TORY 

1. A c c e l e r a t i o n  F a c t o r  D e t e r m i n a t i o n  

f o r  M e t a l  F i l m  R e s i s t o r s  

2 .  E v a l u a t i o n  o f  E n c a p s u l a t i n g  

Compounds S u i t a b l e  f o r  Space  

V e h i c l e  A p p l i c a t i o n s  

3 .  S i n g l e  P a r a m e t e r  T e s t i n g  

4 .  Deve lop  and  E v a l u a t e  New 

F l o w m e t e r s  f o r  S t a g e  a n d  

Component Checkout  



5.  D e s i g n  a n d  Deve lop  F a s t - S c a n  

I n f r a r e d  D e t e c t i o n  a n d  

X e a s u r i n g  I n s t r u m e n t  

6 .  V e h i c l e  Sys t ems  F a i l u r e  A n a l y s i s  

7.  Deve lopment  o f  Leak D e t e c t i o n  

T e c h n i q u e s  f o r  Use i n  Space  

E n v i r o n m e n t s  

8. E s t a b l i s h m e n t  o f  S t a n d a r d s  

f o r  C o m p a t i b i l i t y  of P r i n t e d  

C i r c u i t  a n d  Component Lead 

M a t e r i a l s  

9 .  Deve lopment  o f  Methods and  

Equipment  fir Q u a l i t y  A s s u r a n c e  

o f  H i -pe r fo rmance  I n s u l a t i o n  

( ~ h e r m o  ) 

1 0 .  H e r m e t i c  S e a l  E v a l u a t i o n  f o r  

E l e c t r o n i c  Components 

11. I n f r a r e d  T e s t i n g  o f  E l e c t r o n i c  

Components 

1 2 .  F r e o n  I n j e c t i o n  f o r  S a t u r n  

S y s t e m s  Leak Check 

13. Improvement  i n  C o n t r o l  o f  

Automated  S t a g e  Checkout -  

T e s t  C o n d u c t o r  Data Sys tem 

S t u d y  



1 4 .  N o n d e s t r u c t i v e  T e s t i n g  f o r  

Space  A p p l i c a t i o n  -- F e a s i b i l i t y  

a n d  P r e l i m i n a r y  D e s i g n  S t u d y  

1 5 .  Improvement i n  A u t o m a t i c  Check- 

o u t  o f  b ! i c r o e l e c t r o n i c s  

1 6 .  N o n d e s t r u c t i v e  T e s t i n g  f o r  

E v a l u a t i o n  o f  S t r e n g t h  o f  

Bonded M a t e r i a l s  ( ~ e t a l l i c  ) 

1 7 .  Development  o f  t h e  U l t r a s o n i c  

D e l t a  T e c h n i q u e  f o r  Aluminum 

Welds a n d  X a t e r i a l s  

18.  D e s i g n ,  Deve lopment ,  F a b r i c a t i o n  

a n d  D e l i v e r y  of  S e n s o r  Head 

Assembly  a s  a  Time S h a r i n g  Leak 

D e t e c t o r  

1 9 .  Leak D e t e c t i o n  Improvement  S t u d y  

f o r  S p a c e  V e h i c l e s  

I. RESEARCH AED DEVELOPMENT OPERATIONS 

1. S t u d y  o f  N u m e r i c a l  D i f f e r e n t i a t i o n  

a n d  N u m e r i c a l  A s p e c t s  o f  F i n i t e  

D i f f e r e n c e  Methods 

2.  Deve lopment  o f  t h e  AMTRAN o n - l i n e  

Computer Sys tem 

3 .  Development  of t h e  AMTRAN On-Line 

Computer Sys t em 



4. Development  o f  a n  AMTRAN 

I n t e r p r e t e r  Compi l e r  

5 .  Development  o f  Non-Linear  

D i g i t a l  F i l t e r s  and  F i l t e r i n g  

T e c h n i q u e s  

6 .  A S t u d y  o f  New M a t h e m a t i c a l  

Methods f o r  t h e  B-Body P rob l em 

and  R e l a t e d  P rob l ems  o f  O r b i t a l  

Mechan ic s  

7. Deve lopment  o f  A u t o m a t i c  M a t h e m a t i c a l  

T e c h n i q u e s  

RESEARCII PROJECTS LABORATORY 

1. S u r f a c e  P h y s i c s  w i t h  A p p l i c a t i o n s  t o  

I o n  Rocke t  P rob l ems  

2 .  A n a l y s i s  o f  E l e c t r i c a l  P r o p u l s i o n  

Power C o n d i t i o n i n g  Component Techno logy  

3. D i s t r i b u t i o n  of  Cesium i n  P o r o u s  T u n g s t e n  

4. D e t a i l e d  S t u d y  o f  I o n i z e r  M a t e r i a l s  w i t h  

LEED Method 

5 .  S y n t , h e s i s  a n d  E v a l u a t i o n  o f  C a l c u l a t i o n  

Methods f o r  D e s i g n  and  O p t i m i z a t i o n  o f  

N u c l e a r  Rocke t  S h i e l d  Sys t ems  

6. D e s i g n  a n d  A n a l y s i s  o f  R a d i a t i o n  S h i e l d s  

f o r  N u c l e a r  Rocke t  Sys t ems  



7. M i s s i o n  P l a n n i n g  a n d  S c i e n t i f i c  

O b j e c t i v e s  

8. E l e c t r o n  S h i e l d i n g  S t u d i e s  

9 .  S c a l i n g  Laws f o r  S u p e r c o n d u c t i n g  

Magnets  

S h i e l d i n g  D a t a  G e n e r a t i o n  and  

C a l c u l a t i o n  T e c h n i q u e s  

I n v e s t i g a t i o n  o f  F a c t o r s  L i m i t i n g  

C o n s t r u c t i o n  o f  S u p e r c o n d u c t i n g  

Magnets  f o r  Space  S h i e l d i n g  

E v a l u a t i o n  o f  S i m u l a t e d  R a d i a t i o n  

S h i e l d s  

R e s e a r c h  on A p p l i c a t i o n s  o f  

S u p e r c o n d u c t i v i t y  t o  Acb ive  

R a d i a t i o n  S h i e l d i n g  P rob l ems  

P l a s m a  S h i e l d i n g  S t u d i e s  

C r o s s - S e c t i o n  C a l c u l a t i o n s  and  

t h e  S t u d y  o f  Space  V e h i c l e  R a d i a t i o n  

S h i e l d i n g  

I n v e s t i g a t i o n  o f  F a c t o r s  

L i m i t i n g  C o n s t r u c t i o n  o f  Supe r -  

C o n d u c t i n g  Magnet s  

I n v e s t i g a t i o n  of  F a c t o r s  

L i m i t i n g  C o n s t r u c t i o n  o f  

S u p e r c o n d u c t i n g  Magnets  f o r  Space  
S h i ~ 1 - d i  n o  



A n a l y s i s  of R a d i a t i o n  E f f e c t s  

on Compos i t e  S t r u c t u r e s  

Mapping o f  S a t e l l i t e  O r b i t s  

i n  R a d i a t i o n  B e l t s  and  Dose 

C a l c u l a t i o n s  

I n v e s t i g a t i o n  o f  E l e c t r o n  

I n t e r a c t i o n  i n  M a t t e r  

S t u d y  o f  Charged  P a r t i c l e  Mot ions  

i n  Magne t i c  R a d i a t i o n  S h i e l d i n g  

F i e l d s  

C a n a d i a n  Meteor  D a t a  A n a l y s i s  

E x p e r i m e n t a l  H y p e r v e l o c i t y  Impac t  

R e s e a r c h  ( ~ r a n s i e n t  Phenomena From 

S t r o n g  Shocks  i n  s o l i d s )  

M e t e r o i d  D e t e c t o r  Development  

and  C a l i b r a t i o n  

T h e o r e t i c a l  Impac t  C a l c u l a t i o n  

Development  o f  a H y p e r v e l o c i t y  

F a c i l i t y  

M e t e r o i d  F i e l d  P a t t e r n s  

E x p e r i m e n t a l  H y p e r v e l o c i t y  Impac t  

R e s e a r c h  ( ~ d v a n c e d  A c c e l e r a t o r  C o n c e p t s )  

E x p e r i m e n t a l  H y p e r v e l o c i t y  Impac t  

R e s e a r c h  Program 



30 .  S t u d y  o f  I n t e r f a c i a l  The rma l  

C o n t a c t  C o n d u c t a n c e  

31. Study o f  t h e  R a d i a t i v e  

E m i s s i v i t y  o f  M e t a l s  - a .  

T h e o r e t i c a l  

32 .  D i r e c t i o n a l l y  R e f l e c t i v e  S u r f a c e  

S t u d y  

3 3 .  S t u d y  o f  M i c r o m e t e r o i d  Damage 

t o  The rma l  C o n t r o l  M a t e r i a l s  

34. The rma l  D e s i g n  S t u d i e s  ( ~ h e r m a l  

s i m i l i t u d e )  A p p l i c a b l e  t o  S p a c e c r a f t  

35 .  T h e r m a l  S i m i l i t u d e  

3 6 .  S p e c t r a l  R e f l e c t a n c e  a n d  I n f r a r e d  

D e t e c t i o n  Under  C r y o g e n i c  C o n d i t i o n s  

37. T h e o r y  o f  T h e r m a l  a n d  E l e c t r i c a l  

C o n d u c t i v i t y  i n  Bu lk  M a t e r i a l  a n d  

a t  t h e  I n t e r f a c e  o f  S o l i d  C o n d u c t i n g  

Spec imens  

38; Use o f  The rma l  Models  f o r  E n v i r o n m e n t a l  

T e s t i n g  

39. A n a l y s i s  a n d  C o r r e l a t i o n  o f  Known 

T h e r m a l  I n t e r f a c e  C o n d u c t a n c e  E x p e r i m e n t a l  

40. T h e o r e t i c a l  The rma l  S i m i l i t u d e  S t u d i e s  



4 1 .  T r a n s i e n t  The rma l  C o n t a c t  

R e s i s t a n c e  

42 .  Development  o f  S p a c e - S t a b l e  

The rma l  C o n t r o l  C o a t i n g s  

( p a i n t s  w i t h  Low S o l a r  

~ b s o r p t a n c e / E m i t t a n c e  ~ a t i o s )  

43.  S o l a r - R a d i a t i o n - I n d u c e d  Damage 

t o  O p t i c a l  P r o p e r t i e s  o f  ZnO 

Type P i g m e n t s  

4 4 .  S t d d y  of  I n  S i t u  D e g r a d a t i o n  o f  

The rma l  C o n t r o l  S u r f a c e s .  

4 5 .  S t u d y  o f  t h e  R a d i a t i v e  E m i s s i v i t y  

o f  Meta l -b .  E x p e r i m e n t a l  

46 .  E f f e c t s  of  S o l a r  Wind on Thermal  

C o n t r o l  S u r f a c e s  

47.  L a s e r  Techno logy  a s  A p p l i e d  t o  

Space  S c i e n c e  And M i s s i o n s  

48 ,  Development  o f  a n  E l e c t r i c  F i e l d  

Me te r  f o r  Space  A p p l i c a t i o n  

49.  R a d i a t i v e  Hea t  F l u x  Measurements  

U s i n g  T h e r m o e l e c t r i c  D e v i c e s  

50. U l t r a v i o l e t  F l i g h t  I n s t r u m e n t a t i o n  

S t u d y  

5 1 ,  Development  of  a  Compact Mass 

S p e c t r o m e t e r  Type o f  Gas A n a l y z e r  



52. E x p e r i m e n t a l  I n v e s t i g a t i o n  o f  

t h e  E l e c t r o n - P h o n o n  I n t e r a c t i o n  i n  

1 1 1 - V  S e m i c o n d u c t o r s  

53.  G e n e r a t i o n ,  D e t e c t i o n ,  a n d  

P r o p a g a t i o n  o f  Ve ry -E igh -F requency ,  

S t r e s s  Waves i n  S o l i d s  

54.  E l e c t r o m a g n e t i c  I n t e r a c t i o n s  o f  

A toms /Molecu l e s  i n  a Low D e n s i t y  

Env i ronmen t  

55.  High Vacuum S p e c t r o s c o p i c  S t u d i e s  

o f  Low Atomic Weight  Atoms o r  

M o l e c u l e s  

56.  S t u d y  o f  I n s t r u m e n t a t i o n  T e s t i n g  

i n  a S i m u l a t e d  Luna r  Atmosphere  

57. S t u d i e s  o f  S t i c k i n g  C o e f f i c i e n t  

w i t h  a M o l e c u l a r  Beam i n  F i e l d  

E m i s s i o n  Mic roscope  

58. D e t a i l e d  I n v e s t i g a t i o n  o f  P i e z o -  

E l e c t r i c  C r y s t a l s  as a D e t e c t o r  

o f  Abso rbed  Atoms 

59.  P r e p a r a t i o n  o f  S t u d y  of  Powder S i z e  

P a r t i c l e s  w i t h  A t o m i c a l l y  C l e a n  S u r f a c e s  

60. S t u d y  o f  C o l d w e l d i n g  i n  U l t r a h i g h  Vacuum 

a s  a F u n c t i o n  o f  S u r f a c e  C o n t a m i n a t i o n  



61. Magne t i c  a n d  E l e c t r i c a l  

P r o p e r t i e s  o f  V a r i o u s  

S o l i d  S t a t e  M a t e r i a l s  

6 2 .  D e t a i l e d  S t u d y  of  E p i t a x i a l  

N u c l e a t i o n  i n  Chemica l  Vapor 

D e p o s i t i o n  ( C V D )  

63. A S t u d y  of C e r t a i n  Low Work 

F u n c t i o n s  S u r f a c e s  w i t h  a  

LEEH Method 

6 4 .  S t u d y  o f  C e r t a i n  Mechanisms 

t h a t  a f f e c t  Whisker  Format  i o n  

65.  S t u d y  o f  t h e  B a s i c  Modes o f  

Hea t  T r a n s f e r  i n  P a r t i c u l a t e  

M a t e r i a l s  

66 .  S t u d y  of V o l t a g e  Breakdown 

i n  S p a c e  R e s e a r c h  

67. A S t u d y  o f  E p i t a x i a l  Growth 

Under  L a r g e  S t r e s s  

68. E x p e r i m e n t a l  S t u d y  o f  M i n e r a l o g i c a l  

C h a r a c t e r i s t i c s  o f  S i m u l a t e d  Lunar  

M a t e r i a l s  

69.  F i l t e r - D e t e c t o r  C o m b i n a t i o n s  f o r  

S p l a r  O b s e r v a t i o n s  

70 .  Measurement  o f  t h e  S o l a r  C o n s t a n t  



71. S t u d y  o f  Impac t  C h a r a c t e r i s t i c s  

o f  S e l e c t e d  Non-Meta l l i c  M a t e r i a l s  

i n  Vacuum Envi ronment  

72.  R e s e a r c h  on Lunar  R e s o u r c e s  

73. Deve lopment  o f  Luna r  R a d i o m e t r i c  

Models 

74 .  E x p e r i m e n t a l  S t u d y  o f  t h e  E f f e c t s  

o f  Vacuum C o n d i t i o n i n g  on t h e  P h y s i c a l  

P r o p e r t i e s  o f  S e l e c t e d  M a t e r i a l s  

75 .  I n v e s t i g a t i o n  o f  S i m u l a t e d  Lunar  

M a t e r i a l s  i n  t h e  F a r - I n f r a r e d  

76. Measure  o f  R a d i a t i o n  f r o m  t h e  

Moon 

77. Measurement  o f  t h e  A n g u l a r  I n f r a r e d  

R a d i a t i o n  f r o m  S i m u l a t e d  E x t r a -  

t e r r e s t r i a l  M a t e r i a l s  

78.  E l e m e n t a l  a n d  Gas A n a l y s i s  of  

S i m u l a t e d  Lunar  M a t e r i a l s  

79 .  N a t u r a l  P e r t u r b i n g  E f f e c t s  on 

S a t e l l i t e s  

80. R e s e a r c h  i n  t h e  A n a l y s i s  of  

Dynamica l  Sys t ems  

81. R e s e a r c h  on t h e  Mot ions  o f  

A r t i f i c i a l  S a t e l l i t e s  

82.  M a t h e m a t i c a l  A s p e c t s  o f  D i m e n s i o n a l  

A n a l y s i s  and  S i m i l i t u d e  ( M a t h e m a t i c s  of 



Therma l  s i m i l i t u d e  ) 

83.  S o l u t i o n  o f  t h e  Bol tzmann-Vlasov  

E q u a t i o n s  

84. A M a t h e m a t i c a l  E x p r e s s i o n  f o r  t h e  

R a d i a t i o n  I n t e n s i t y  and  R e f l e c t i v i t y  

o f  t h e  Lunar  S u r f a c e  

8 5 .  A p p l i c a t i o n  o f  D i m e n s i o n a l  A n a l y s i s  a n d  

Group Theo ry  t o  t h e  S o l u t i o n  o f  Sys t ems  

o f  Coup led  O r d i n a r y  And P a r t i a l  D i f f e r e n t i a l  

E q u a t i o n s  

86.  I n v e s t i g a t i o n  o f  Chemica l  K i n e t i c s  

i n  t h e  Upper Atmosphere  

87 .  J o v i a n  R a d i o  O b s e r v a t i o n s  a t  Low 

F r e q u e n c i e s  

88.  Deve lopment  o f  a F a r v i t r o n  Type 

F l i g h t  Mass S p e c t r o m e t e r  

89.  S p a c e  F l i g h t  E f f e c t s  on O p t i c a l  

S u r f a c e s  S u i t a b l e  f o r  Astronomy 

F l i g h t  E x p e r i m e n t s  

90 I o n i z a t i o n  From H y p e r v e l o c i t y  

Impac t  

91 .  S o l a r  B u r s t  O b s e r v a t i o n s  a t  

Low R a d i o  F r e q u e n c i e s  

92. I o n o s p h e r i c  E l e c t r o n  C o n t e n t  



93. 1 n v e s t i g a t i . o n  o f  t h e  I o n o s p h e r i c  

P e r t u r b a t i o n s  Made by  a S a t e l l i t e  

9 4 .  A n a l y s i s  o f  P e g a s u s  E l e c t r o n  

S p e c t r o m e t e r  D a t a  

95.  E n v i r o n m e n t a l  C o n t a m i n a t i o n  A n a l y z e r  

f o r  Manned O r b i t a l  L a b o r a t o r i e s  

96.  R a d i a t i o n  Measurements  i n  Near-  

E a r t h  a n d  S y n c h r o n o u s  O r b i t s  

97. P h a s e  Change The rma l  R a d i a t o r  

F l i g h t  E x p e r i m e n t  ( f o r m e r l y  

" ~ u s i b l e  M a t e r i a l  Space  ~ a d i a t o r "  ) 

98 .  S e i s m i c  Measurements  o f  E a r t h  

Tremors  P r o d u c e d  a s  a  Result o f  

L a r g e  Rocke t  F i r i n g s  

TEST LABORATORY 

1. Development  o f  a  High C a p a c i t y  Load C e l l  

2. Development  of  a n  Improved  D i g i t a l  

M e a s u r i n g  Sys t em 

3 .  Development  o f  a D i r e c t  D i g i t a l  Ou tpu t  

~ r e ' s s u r e  T r a n s d u c e r  

4 .  S t u d y  and  I n v e s t i g a t e  A d a p t a t i o n  o f  

Mossbauer  E f f e c t  t o  T r a n s d u c e r s  

5. R e s e a r c h  a n d  I n v e s t i g a t i o n  o f  a D i g i t a l  

T e m p e r a t u r e  T r a n s d u c e r  



Study and Investigate Adaptation 

of Mossbauer Effect to Different 

Instrument at ion 

Investigate Temperature Response 

and Compensation on Pressure 

Transducers 

Vibration Transducer for 'Extremely 

Small Amplitude, High Frequency 

Vibrations 

Development of a Cryogenic Mass 

Flowmeter 

Reaearch and Development of High 

Frequency, High Temperature Pressure 

Transducer for Combustion Instability 

Studies 

Development of a Cryogenic Pressure 

Transducer 

Improvement of Digital Measuring 

System to Provide Higher Accuracy 

of Data Transmission Techniques 

Development of a Thermoelectric 

Cryogenic Thermometer 


