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ANSI:'ER* A r r i v e d  here on June  (itland -- 
OUESTIoN: R i g h t  a f t e r  t h e  big  -- r i g h t  b e f o r e  t h e  

h i g  change?  

Ai4SWEHt R i q h t  b e f o r e  t h e  b i g  change ,  r i g h t .  

As I s a i d ,  I s p e n t  one d a y  on South  Base h e l p i n g  pack a l l  

t h o s e  t h i n g s  i n  boxes so we c o u l d  coxe up h e r e .  a n d  t r y  t o  

g e t  g o i n g .  

o f  t h e  A i r  Fo rce  a c t i v i t y  a t  t h a t  t ime was 
6 SQ 

s t i l l  on So - w e l l ,  I shou ldn ' t  s a y  most -- A l l  t h e  A i r  

F o r c e  a c t i v i t y  a t  t h a t  t i m e  was s t i l l  o n ' S o u t h  Base. We- 

were t h e  f i r s t  t e n a n t  t o  move i n t o  what you'd c a l l  t h e  

permanent  b a s e  h e r e ,  and that was o n ,  June  7. 

When I f i r s t  came h e r e  I was a s s i g n e d  t o  work 

w i t h  Kendy S t i l l w e l l ,  a n d  h e  was what we c a l  

c o o r d i n a t o r  f o r  t h e  X - I A .  Tha t  was a j o i n t  program wi th  

t h e  A i r  Fo rce  t o  e x p l o r e  h igh- speed ,  h i g h - a l t i t u d e  f l i g h t .  

I t  was a fol low- on t o  t h e  b a s i c  X-1 program, t o  e x t e n  

a l t i t u d e  and  s p e e d  c a p a b i l i t i e s  above t h a t  of t h e  X- I ,  

t h e  o r i g i n a l  X - I .  

OUESTIoNr Now; '54 would have p l a c e d  i t  r i g h t  

a f t e r  t h e  '{eager's 1Y53 rnach 2.5 f l i g h t .  

ANSi'iERr R iqh t .  And r i g h t  i n  t h e  n i d d l e  o f  

K 93 ,000-foot  a l t i t u d e  f l i g h t .  

OUESTIo1.Jr 93 ,009 .  

Kere ynii i n v n l v n d  i n  t h e  pX;.nning of t h o s e  
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a l t i t u d e  f l i q h t s ?  

A M X E R :  ?lo, I w3s i n v o l v e d  i n  t h e  d a t a  

r e d u c t i o n  prncjrai:i -- 
QUESTIilN: na t a  r e d u c t i o n .  

ANSKER: - b u t  n o t  i n  t h e  p l a n n i n g .  

QUESTION: Okay, 

What r o l e  d i d  NACA a t  t h a t  p o i n t  p l a y  w i t h  t h e  

Air Force  i n  t h e  X-l p r o g r a n ?  B e f o r e ,  i t  h a d  been f a i r l y  

c l o s e ,  b u t  I g a t h e r  by t h a t  time - 
.,'. A N S l ' i E R t ~  Well, t h e  Air Force  p e r f o r m e d  t h e  .~ 

o p e r a t i o n a l  f u n c t i o n  and  we -- 
QUESTIOil: Okay. 

ANSWER: -- performed t h e  r e s e a r c h  f u n c t i o n .  

Qti EST I 0  N : 

ANSWER% I t  was ou r  i n s t r u m e n t a t i o n  t h a t  wag i n  

0 k a y . 

t h e  a i r p l a n e ,  and we a n a l y z e d  a l l  t h e  d a t a .  Pie p u b l i s h e d .  

t h e  d a t a .  

QUESTIONI T h e r e  were s e v e r a l  r e p o r t s ,  t h e r e  were 

RMs -- 
ANS?iERr R i g h t .  

Q t i E S r I O N ~  -- c a m  out  a t  t h a t  time -- 
AIISVlER1 Righ t .  

QUESTIUN: -- on. t h e  X - I A  program. 

The X- I A  t h e n  l e f t  h e r e ,  I would g a t h e r  a t  a b o u t  

t h e  end of J 5 4 ,  p r r h - p s  -- Yss, i t  would nave t o  h e  t h e  f a l l  
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of '51 t o  qo back I b e l i e v e  t o  Langley f o r  some 

i n s t r u m e n t a t i o n  work f o r  a proposed  -- I b e l i e v e  i t  was 

h i q h - t e m p e r a t u r e  r e s e a r c h  proqrarn. And t h e n  i t  was l o s t  

when - s h o r t l y  a f t e r  i t  came back  h e r e  i n  August o f  .'55. 

Al'lS%'ER: That's r i g h t ,  because  i t  came back 

h e r e  a s  a t o t a l  NASA-operated prograin when i t  came back .  

QUESTION: R igh t .  

ANSIVERZ I t  was a l s o  e q u i p p e d  w i t h  an e j e c t i o n  

s e a t .  T h a t  was one of  t h e  changes  t h a t  weis made t o  it. 
d u r i n g -a l l  Yeaqer's and i< r e c o r d- b r e a k i n g  f l y i n g  . ,  

t h e y  didn't have  a n  e j e c t i o n  s e a t ,  and I r e c a l l  Yeager 

making t h e  coniiiient on h i s  imch 2.5 f l i g h t  -- 
OUESTION: On t h e  l a n d i n g ,  

ANSYIERr I f  h e j d  have had  o n e ,  he'd have  used  i t .  

OUESTIONz R i g h t ,  he wouldn't have been i n  t h e  

a i r p l a n e .  

ANSG'IERt That's r i g h t .  

OUESTIOI?: I came ac ross  t h a t  t r a n s c r i p t .  I t  was 

a 9 r e a t  q u o t e .  

ANSWER; For your  i n t e r e s t ,  I have  t h e  f o l d e r s  

o n  b o t h  t h o s e  r e c o r d- b r e a k i n g  f l i g h t s  -- 
0 U EST I ON I Good . 
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ANSPIER: -- w i t h  t ho  p i l o t  d e b r i e f  -- 
O U E S I ' I O t l ~  I ~ o ~ l l d  h e  v e r y  much -- 
ANS:'iBR: -- i n c l u d i n q  t h a t  s t a t e m e n t  of h i s  t h a t  -- 
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BUESIIONI  G r e a t .  I’d be i n t e r e s t e d  i n  s e e i n g  

th05P.  

ANSYERR’. T h a t  1 d o  h a v e .  

OUL.STIONr A f t e r  t h e  X - I A  was l o s t ,  NACA was 

f a i r l y  u p s e t  about tha t ,  and  s t a r t e d  l o o k i n g  toward  t h e  

X-1B program f o r  t h e  same s o r t  of r e s e a r c h ,  i n s t r u m e n t i n g  

t h e  B i n  a l i m i t e d  way, and  then  t h e  l o s s  of t h e  X-2 

encouraged  Huber t  Drake and  L. R o b e r t  C a m e n  t o  c o n s i d e r  

a t  one  p o i n t  a c t u a l l y  m o d i f y i n g  t h e  X-IE a s  a p o t e n t i a l  

mach 3 r e s e a r c h  ‘ a i r p l a n e .  They came up w i t h  some I i  t t l e  

s t u d y  on t h a t .  

How d i d  t h e  C e n t e r  t a k e  t h e  loss of t h e  two?  

Nas t h e  C e n t e r  by 1956 r e a l l y  i n t e r e s t e d  i n  t h e  

X-2, o r  d i d  t h e y  r e c o g n i z e  t h a t  e s s e n t i a l l y  i t  was a p rogram 

t h a t  was so f r o u g h t  w i t h  problems t h a t  i t  p r o b a b l y  i t  would 

n o t  be a succe s s  n o t  m a t t e r  what happened?  

AMSKER: I t h i n k  we were i n t e r e s t e d  i n  t h e  X-2. 

I t h i n k  t h e  s p e c t e r  t h a t  l a y  beh ind  t h e  X-2 program was t h a t  

i t  had s l i p p e d  so  f a r ,  however, t h a t  t h e  X-15 was g o i n g  t o  g e t  

so  much more i n f o r m a t i o n  I n t o  t h e  h ighe r- speed  r e g i m e s ,  t h a t  

a n y t h i n g  w e . d i d  on t h e  X-2 was g o i n g  t o  be eclipsed by t h e  

much more s p e c t a c u l a r  i n f o r m a t i o n  from t h e  X-15. 

I t  was l i v i n q  i n  t h e  shadow o f  t h e  X - 1 5  i n  t h e  

mid-’SOs a l r e a d y .  We knew t b a t  t h e r e  would be a n  X - 1 5  i n  

’54, and i t s  u s e f u l n e s s  ~.-ii~s very  q u e s t i o n a b i e .  
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You have t o  a l s g  r e - : l i z e  t h a t  a t  t h a t  t i n e  

F-104s were f l y i n g ,  a n d  one of o u r  d e c i s i o n s  on t h e  X-IE 

was t h a t  we c o u l d  p r o b a b l y  f l y  t h e  X- I E  two or  t h r e e  t i m e s  

a month,  whereas  K e l l y  was f l y i n g  h i s  F-104s two  o r  t h r e e  

t i m e s  a d a y  i n t o  t h e  same : l i g h t  r e g i m e s ,  so  i t  r e a l l y  

didn' t  make s e n s e  f o r  u s  t o  be a p p l y i n g  t h o s e  k i n d  o f  

r e s o u r c e s  t o  t h a t  k i n d  o f  i n f o r m a t i o n .  

QUESTION: That  b r i n g s  up a n o t h e r  p o i n t .  

I n  t h e  1950s t h e  C e n t e r  t e s t e d  a l o t  of m i l i t a r y  
, , ,  

a i  r c r a f  t . 
ANSWER: That.'s r i g h t .  

QUESTION: Not so much, I don't t h i n k ,  f o r  t h e  -- 
t h i s  i s  one t h i n g  Frank conf i rmed  -- no t  so  much a p p a r e n t l y  

f o r  t h e  s e r v i c e - t e s t  a s p e c t s ,  a s  much a s  u s i n g  them a s  

r e s e a r c h  v e h i c l e s .  - - I '  b-d  
For example ,  t h e  F-100 i n  cs&+=a. c o u p l i n g  s t u d i e s .  

ANSWER: And I went f rom t h e  X - I A  t o  t h e  F-100. 

QUESTION: Okay; f i n e .  

Anything - 
ANSIFIERt I'm @r. F- 100, r e a l l y ,  

QUESTIONt G r e a t .  

ANS'tIER1 So,  you've found t h e  r i g h t  guy.  

QUESTION: Bewuti f u 1 .  F i r e  away. 

ANSi'iSR: The X - I ,  a s  you s a y ,  went away i n  t h e  

niiiisufmer o f  '54, and  t h e  F - l C 9  a r r i v e d  iaidsuiiiiiier o f  .'54, s o  
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t h a t  was t i le  n r ? t i i r a l  t r a n s i t  i on  f o r  me. 

Xc instru:nented t h ~  a i r p l a n e  and s t a r t e d  f l y i n g  

i n  what  i i ; u ~ t  i h v e  b e e n ,  wiist. most  have  been l a t e  1,iigust. I 

don’t remember t h e  e x a c t  f i r s t  f l i g h t  d a t e  f o r  u s  f o r  

r e s e a r c h  f l i g h t s .  R u t  o f  c o u r s e  on our f o u r t h  f l i g h t ,  S c o t t  

C r o s s f i e l d  wound up w i t h  a~ f l a m e o u t ,  made h i s  h i s t o r i c  -- --. u e  p-w 
t%e h a n g a r  wal l .  

ANSkER: -- f i r s r .  l a n d i n g  o f  t h e  a i r p l 3 n e  

and, of c o u r s e ,  i n  Scott’s u s u a l  s p e c t a c u l a r  way he p u t  t h e  

t h i n g  t h r o u J h  t h e  hanga r  wa l l .  

And t h a t  was -- 
OUESTION: That’s a r a t h e r  famous a n e c d o t e .  

ANSI’JER: Very,  v e r y  famous a n e c d o t e .  

( I t h e r  p e o p l e  were b r e a k i n g  t h s  the.riim1 b a r r i e r  

and t i e  was t h e  f i r s t  t o  b r e a k  e 

OUESTIONZ Break t h e  h a n g a r  w a l l .  

( L a u g h t e r . )  

ANSWER: S h o r t l y  t h e r e a f t e r ,  and  i t  o n l y  took u s  

s o ~ e t h i n g  on t h e  o r d e r  o f  s i x  weeks t o  r e p a i r  t h e  a i r p l a n e ,  

we were back i n  t h e  a i r  a g a i n .  I n  t h a t  s i x  weeks’ t i n e  

p e r i o d  t h e  Air Force  had l o s t ,  i f  I r e c a l l  c o r r e c t l y ,  t h r e e  

a i r p l a n e s .  

QUESTI~IFI~  E x a c t l y  r i g h t ,  y e s .  

ANSFER: Two a t  E g l i n  a n d  one e l s e w h e r e ,  and  I 

don’t r e c a l l  where.  
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W E S i ’ I 0 t . l :  George Pt@lch, r i q h t  up  h e r e  a t  -- 
ANSNE2: 3as i t  GeorGe? Okay. 

George.’s i n c i d e r i t  I know a b o u t  i n  g r e a t  d e t a i l ,  

because  t h a t  c e r t a i n l y  was c l o s e  t o  sane of t h e  t h i n g s  -- 
QUESTION: Nohave, I t h i n k ,  

ANSWER8 No, i t  was between -- 
QUESTIONt ( I n a u d i b l e . )  

ANSWER: -- Rosamond and L a n c a s t e r ,  r i g h t  n e a r  

Avenue D and  S i e r r a  Highway. 

QUESTIUN: That’s been a bad  a r e a .  That’s t h e  

e x a c t  same a r e a  where Kinche loe  went down. 

ANSI’ER: R e l l ,  Kincheloe  was a l i t t l e  b i t  

f u r t h e r  e a s t .  But., y e s ,  it’s t h e  sane a r e a .  It.’s a b o u t  

t h e  end of t h e  runway, is  k i n d  o f  what i t  b o i l s  down to. 

QUESTION: oh. 

ANSWER: I f  you fol low t h e  runway s t r a i g h t  on west, 

t h a t  would p u t  you p r e t t y  much i n t o  t h a t  a r e a .  

QUESTIONz Did t h a t  immedia t e ly  change  t h e  

c h a r a c t e r  of t h e  NACA program? 

ANSWERS You b e t .  I t  immedia t e ly  changed  t h e  

c h a r a c t e r ,  becalJse -- 
QUESTI<) t l r  O!<ay. Hhat had t h e  program been 

h e f o r e ,  and now what  d i d  t h e  program s h i f t  t o ?  

ANSPEilt The program w s  f u n d a m e n t a l l y  a s t a b i l i t y  

and c o n t r o l  and  a Loads program. 
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(NEST: ON: ()!cay. 

AtlSlcEi:: And i t  then beczrle i? r o l l  c o u p l i n g  

p r  oq r a iii a 

omrro ; . i t  o k a y .  

AI;S;;’ER $ .- P h i l l i p s  i n  t h e  inid-l940s,  
-Par&! f 

l a t e- 1 9 4 3 s ;  ’46 and /47, had come up w i t h  a t h e o r y  f o r  

r o l l  c o u p l i n g .  The i n e r t i a  d i s t r i b u t i o n  of a i r p l a n e s  i n  

t h a t  t ime p e r i o d  was s u c h  t h a t  -- 
OUESTION: ( I n a u d i b I e .  1 

ANSNEA: -- t h e y  would n o t  c o u p l e .  But h e  had 

t h e  t h e o r y  t h a t  s a i d  i f  you g e t  t h i s  c o m b i n a t i o n  of i n e r t i a  

d i s t r i b u t i o n  t h e  a i r p l a n e  w i  11 .couple .  

So., y e s ,  we found t h e y  would c o u p l e ,  and  s e v e r a l  

I4 of our p e o p l e  went back  t o  L m g l e y ,  and -- i n  c o n j u n c t i o n  

15 w i t h  P h i l l i p s  -- d i d  some a n a l o g  s i m u l a t i o n s ,  o u r  f i r s t  

16 a n a l o g  s i m u l a t i o n ,  t o  see  whethe r  t h e  a i r p l a n e  r e s p o n d e d  
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as P h i l l i p s ’  t h e o r y  s a i d  i t  vmuld,  a n d  r e a l l y  n o t  t o  v e r y  

inany people’s s u r p r i s e  t h e  a n a l o g  s i m u l a t i o n  showed i t  

would. 

And we went o u t  and had a s e r i e s  of f l i g h t s  

t h a t  - p r o b a b l y  t h r e e  months’  i n  d u r a t i o n  -- we were 

f i n i s h e d  by Clirist i i iasti i i ie -- showed how q u i c k l y  we corr ld  

do t h i n g s  i n  those days --.we h a d  wrapped t h e  s t o r y  up and 

p u b l i s h e d  a r e p o r t  on i t ,  on t h e  F-100 r o l l  c o u p l i n c ~ .  

OUESTI:);.!: I , b w ,  t h e  X-3 e x p e r i e n c e d  t h e  same 
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t h i n g  i n  one of Joe k l k e r ' s  f l i i j h t s .  

ANS: ' IER t  Joe  i'i3iker. 

OUESTIONt Joe Na lice r r i g h t  . 
And -- 
ANSWERI Hi th  t h e  same i n e r t i a l  d i s t r i b u t i o n .  

QUESTION: Ni th  -- e x a c t l y .  

Has t h a t  -- The X-3 program was one o f  t h e s e  

k i n d  of s e r e n d i p i t o u s  prograins i n  which t h e  e n g i n e s  neve r  

came t h r o u g h  € o r  t h e  a i r p l a n e s .  They n e v e r  g o t  mach 2 o u t  

o f  i t .  

Hhen i t  was f l y i n g ,  b e c a u s e  o f  t h e  a w a r e n e s s  of  

P h i l l i p s '  w o r k  and b e c a u s e  of t h e  a w a r e n e s s  of t h e  F-100 

program, d i d  t h e  p e o p l e  h e r e  r e a l i z e  t h a t  t h e  X-3 would 

e n c o u n t e r  a s o r t  o f  i n s t a b i l i t y ,  and t h e r e f o r e  -- 
ANSPIER: We were conce rned  w i t h  t h r e e  a i r p l a n e s  -- 
QUESTION: Okay. 

ANSWER: - i n  t e rms  of c o u p l i n g .  Ke were  

conce rned  w i t h  t h e  X,-3, because  it was, i n d e e d ,  a r r a n g e d  

t h a t  way. 

He were a l s o  conce rned  w i t h  t h e  F-102, because  -- 
0UESTIONr 102. I d i d n ' t  k n o w  t h a t .  

ANSHEQz -- we had just r e c e i v e d  a n  F-102 i n  t h e  

same t ime  p e r i o d .  I n  f a c t . t l i e  F-102 a r r i v e d  h e r e  a l i t t l e  

. b i t  b e f o r e  t h e  F-100, and  t h e r e  was a g r e a t  dea l  of i n t e r n a l  

c o m p e t i t i o n  between t h e  F - l O O  and ths F-102 prsgr;.n t o  s e e  



I I  

wiin could get t h e  b e s t  i n f o r  . t io r1  f i r s t .  And F-103 was 

frow o!.ir s t .andp: , in t  ti b e t t e r  o p e r a t i o n a l  a i r p l m e ,  so  -- 
QlJES'riONs Pias t h i s  one o f  t h e  a r e a- r u l e d  102s - 

I g a t h e r  -- 
AIISNERI No, we g o t  a YF-102 -- 
QUESTIilN: No, Y F  - Okay. 

ANSPIER: -- which was n o t  t h e  a r e a- r u l e d ,  and t h e n  

we d i d  g e t  a n  a r e a- r u l e d  F-102, s u b s e q u e n t  

QUESTIONr Okay. 

Ab!SrIER: - t o  t h a t ,  b u t  we h a d  one o f  t h e  

o r i g i n a l  YF, which was n o t  a r e a- r u l e d .  

QUESTION: Okay. 

Now, on t h e  X- 3, was Walker -- a s  I r e c a l l  i t  was 

on a r e s e a r c h  f l i g h t  when h e  i n i t i a t e d  v e r y  r a p i d  r o l l ,  and  

he g o t  soiciething l i k e  18 or 19 d e g r e e s  nose- up p i t c h  and 

l i k e  13 or 18 d e g r e e s  of  yaw, and he r e c o v e r e d  and d e c i d e d  

t o  niake a si ioilar r o l l ,  and t h e  second  one was even  w i l d e r  

t h a n  t h e  f i r s t .  

What happened a s  a r e s u l t  o f  him coining back w i t h  

h i s  a i r c r a f t  h a v i n g ,  i n  e f f e c t ,  gone b e r s e r k ,  yoii migh t  s a y ?  

Pfhat happened when he l a n d e d  a f t e r  t h a t  f l i g h t ?  

AijS!1EK: I don ' t  reiliniiiber t h e  d e t a i l s  of  t h a t .  

r3uEsrioN: i i m ? i r m .  

El?: I don't  recienber t he  d e t a i l s  o f  t h a t .  

OUESTIOb!: I was just ,wonder im i f  t h i s  caused 
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1 everybody t o  s i t  down a n d  have. a r e e v a l u a t i o n  of t h i n g s  or 

2 wiia.t-not. 

3 ANS:'iER: No, 1 r'on't r e c a l l  -- I t  o b v i o u s l y  
i 

4 d i d n ' t  a f f e c t  p e o p l e  h e r e .  I t h i n k  we p r o b a b l y  would have  

5 had t h e  r e s p o n s e  t h a t  -- Yes, that ' s  p r o b a b l y  r i g h t .  I 

6 g u e s s  maybe. we s h o u l d  have e x p e c t e d  t h a t  s o r t  of t h i n g .  B u t  

7 i t  d id  n o t  c r e a t e  a storili h e r e  t h e  way t h e  i n i t i a l  F-I00 

8 e x p e r i e n c e  d i d .  

9 I t h i n k  t h e  r e s p o n s e  must  have been  j u s t  because  

10 of t h e  a b s e n c e  of a g r e a t  d e a l  of a t t e n t i o n  t h a t  -- Yes, I 

I 1  g u e s s  we s h o u l d  have known enough t o  e x p e c t  t h a t .  

12 QUESTION3 VIould i t  a l s o  p o s s i b l y  be b e c a u s e  t h e  

13 F-100 was o b v i o u s l y  a t  a t i m e  when n a t i o n a l  s e c u r i t y  was 

14 paramount  a neir ma jo r  p r o d u c t i o n  program and you c o u l d  j u s t  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

s e e  t h e  i d e a  of second  l i e u t e n t a n t s  s p r e a d i n g  t h e m s e l v e s  

a l l  o v e r  runways w i t h  t h i s  t h i n g .  

ANSi'ERr S u r e ,  s u r e ,  s u r e .  

Recogn ize ,  t h e  F-100 lud a -- h a d  a -- h a d  two 

prob lems ,  r e a l l y .  

QUEST1 0i.i: Okay. 

ANSWER: One was i t s  i n e r t i a  d i s t r i b u t i o n .  ?he 

o t h e r  was moving from t h e  p r o t o t y p e ,  YF-100, t o  t h e  

p r o d u c t i o n  model ,  F-IOOA, t a i l  a r e a  had b?en redcrced, i n  

o r d e r  t o  r e d u c e  d r a g ,  a n d  t i s t  is  r e a I l y  what  p r e c i p i t a t e d  

G e o r g e  iYe!ch's a c c i . d e n t .  
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50  one  was a r n l !  co i ip l ing  prob1e:n; t h e  o t h e r  

was a directional s t a b i l i t y  proh!e:ii. 

03ES'TI(?.X: H o w  a b o i ~ t  ~ o r x  of t h e  o t h e r  programs 

h e r e .  A t remendous program t h a t  i s  n o t  a p p a r e n t l y  too m c h  

a v a j l a b l e  a s i d e  from t h e  pub?irihed r e p o r t s ,  b u t  i n  t e r m s  of 

p r i v a t e  s u p p o r t ,  t h i n g s  of t h a t  so r t ,  a t remendous  prograiii 

was r u n  on t h e  - 47, on a load program i n  t h e  e a r l y  l a s t  50 

program. ?{ere you i n v o l v e d  w i t h  t h a t  a t  a l l ?  

ANSWER: I was n o t  i n v o l v e d  w i t h  t h a t .  B i l l  

Andrews was one of  t h e  key r e s e a r c h  e n g i n e e r s  on t h a t .  He 

came up froin Lang ley ,  a n d  B i l l ' s  s t i l l  h e r e .  

QUESTION: Ah, good. 

ANSI'IER! So B i l l  would be t h e  man t o  a s k  t h e  

q u e s t i o n  on on t h e  0-47 prograin. 

QUESTIOI.l! How a b o u t  t h e  104? 104 was r e c e i v e d  

a b o u t  1955. 

ANSWER: '55. 

QUESTION: We have  it now i n  ou r  museum, 

ANSWER: R igh t .  

QUESTION! - I 818. 

A NS!':EF? : R i q h  t . 
0LJES~TIt)N~ And t h a t  a p p a r e n t l y  was a l s o  u s e d  i n  

a coup led  motion s t u d y  program. 

AN'SI'JER: R i g h t .  

CUESTIclN: In  f 8 c t  -- 
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AIIS:'iEH: Again ,  'we were  conce rned  w i t h  r o l l  

c o u p l i n g  on t h a t  a i r p l a n e ,  and we were concernerf w i t h  

p i t c h- u p  on that a i r p l a n e ,  beca i i se  of  t h e  T- t a i l .  

0UESTItjl.J: Okay. Can you e l a b o r a t e  on t h a t  i n  

any g r e a t  d e t a i l .  Did Lockheed - 
ANSWER: Yes, I can e l a b o r a t e .  

QUESTION% -- i n t e r f a c e  . w i t h  you? 

ANSNERt Lockheed i n t e r f a c e d  w i t h  u s  v e r y  c l o s e l y .  

B e r t  McMaster, who was o n e  of K e l l y  Johnson~'s s t a b i l i t y  a n d  

cont roL e n g i n e e r s ,  was up h e r e  two o r  t h r e e  t i m e s  a week 

t o  i n t e r f a c e  w i t h  u s  t h e  f l i g h t  d a t a .  

O t i r  e n g i n e e r ,  Torn F i n c h ,  who a g a i n  is s t i l l  h e r e  -- 
QUESTIONr Okay. 

~US!"IRX -- was down a t  Lockheed two o r  t h r e e  .. 
times a week working s i m u l a t i o n  p rob lems ,  and a t  one s t a g e  

of t h e  game we had t h e  o n l y  i n s t r u m e n t e d  F-104 i n  t h e  wor ld .  

Lockheed, a s  you k n o w ,  l o s t  a l o t  of t h e  e a r l y  

a i r p l a n e s ,  and t h e y  los t  a l l  t h e i r  i n s t r u m e n t e d  a i r p l a n e s .  

QUESTION: My word. 

I\NSi*IERI So a t  one time we h a d  t h e  o n l y  

i n s t r u m e n t e d  a i r p l a n e  i n  t h e  c o u n t r y .  

S o ,  y e s ,  we worked v e r y  c l o s e l y  w i t h  t h e  Air 

F o r c e ,  b o t h  l o c a l  AFFTC p e o p l e ,  and F l i g h t  

t o  look  a t  t h e  r o l l  c o u p l i n g  problem, t o  look a t  p o t e n t i a l  

p i t c h - u p  probleiii i n  t h e  a i r p l a n e ,  a n d  I h n t e  t o  use the  -word 
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“pit:ch-:rcp,” because  w i t h  the  s t i c k  s h a k e r  and s t i c k  k i c k e r  

sy s t e i ! !  was d c s i q n e d  i t  wo:~id$t a l l o w  you t o  g e t  i n t o  t h e  

p i  tch-u;, ( inaun’ i  b l e )  . 
OUES’IION: On t h e  ioss  of t h o s e  F-104, t h i s  

b r i n g s  t o  n i n d  an immediate  q u e s t i o n :  iYhy? Was i t  because  

NACA r a n  t h e i r  program s o  w e l l ,  so c o n s e r v a t i v e l y ,  moving 

up i n c r e m e n t a l l y  and s t u d y i n g  problems and  what n o t ,  t h a t  

t h e  NACA approach  had s u c h  b u i l t - i n  c o n s e r v a t i s m  and -- 
ANSWER: I t h i n k  that-’s a b s o l u t e l y  t h e  r e a s o n .  

QUESlI(1N -- p e r s i s t e n c y  t h a t  you WoIJldn’t l o s e  

a n  a i r p l a n e ,  whereas  a c o n t r a c t o r  would j u s t  r a n  a program 

t h r o u q h .  

A N S V E R  f 

QUESTION2 Okay. 

ANSWERr George Helch’s a c c i d e n t  is a p r e t t y  

I? i g h  t . 

good example of t h a t .  He went back  and looked a t  t h e  

e on George‘s a c c i d e n t ,  and t h a t  a c c i d e n t  was v e r y  

p r e d i c t a b l e .  The d a t a  froiii t h e  i l i g h t  two d a y s  e a r l i e r  

showed h e  was .  a t  n e u t r a l  d i r e c t i o n a l  s t a b i l i t y .  But t h e  

way t h a t  Rockwell -- and it’s 3 t y p i c a l  company f l i g h t - t e s t  

o p e r a t i o n  -- t h e  way t h e y  o p e r a t e d  was t h e  d a t a  was 

g a t h e r e d  h e r e  n t  Edwards, i t  was s h i p p e d  down t o  N o r t h  

Aner ican  a t  Los AnyeIes  a i r p o r t ,  t h e  d a t a  was a n a l y z e d  and 

r e d u c e d ,  and t h e n  i t  was -- d e t e r i i i i n a t i o n  was made, “? :e l l ,  

i yha t  d i d  we l e a r n ? ”  
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H e l l ,  i n  t h e  m e a n t i a s ,  two, t h r e e ,  f o u r  f l i g h t s  

had been f l own  s u b s e q u e n t  t o  t h a t ,  and it was i n s i d i o u s  -- 
0UE'iI:Ii)l : t  You're s a y i n g  i t  a l l  r i g h t  t h e r e .  

ANSriEi?t  -- i n  this p a r t i c u l a r  c a s e  becalJse i n  

o r d e r  t o  q e t  t h e  speed  h e  iud t o  p e r f o r m  t h e  maneuver i n  a 

d i v e ,  so  t h a t  w h i l e  h i s  spoed  was ren ia in ing  e s s e n t i a l l y  

c o n s t a n t ,  t h e  dynamic p r s s s u r e  on t h e  a i r p l a n e  was -- 
(7UESTIOt.i~ Chanqing markedly . 
ANSi'lERZ - was i n c r e a s i n g ,  And t h a t ,  o f  cou r se ,  

r p i a n e .  a f f e c t s  t h e  p e r i o d  of t h e  a 

QUESTION: S u r e .  

AfiStiER: The o s c  

S o ,  as f a r  a s  he 

l l a t i o n  of  t h e  a i r p l a n e .  

was c o n c e r n e d ,  t h e  a i r p l a n e  was 

s t a b l e .  I t  was a p p a r e n t l y  s t a b l e .  But t h e  s t a b i l i t y  was 

due t o  t h e  f a c t  t h a t  h e  wa5 i n c r e a s i n g  dynamic  p r e ~ s u r e ,  and  

n o t  d u e  t o  t h e  f a c t  t h a t  he had i n h e r e n t  s t a b i l i t y .  

OUESTI(1N: In o t h e r  words -- 
A N S W R :  So, a g a i n  -- 
QUEST I i lN : 

AEISWERr - a f t e r  l o o k i n g  a t  t h e  r e c o r d s ,  i t  was 

( lkay  . 

very  obvioris. 

QUESTIONX In  m3naging a f l i g h t ,  t h e n ,  a t  t h a t  

t i m e .  a c o n t r a c t o r  would s a y ,  "Make f l i g h t  A ,  send  t h e  

d a t a  out f o r  r e d u c t i o n , "  and by t h e  t i c : e  you g o t  t h e  d a t a  

b a c k ,  you i:iiyht have i m d e  f l i q h t  F .  
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,4 tcjr/ El? ! i l i 9h t  ~ 

Tio?l : '  Are c c i t r z c t o r  proqrai:is s t i l l  r u n  

t1i.a-t way ,  o r  a r e  t h e y  i;.anaqed inore t i g i h t i y ,  woiild you s a y ?  

Is t h e r e  a coqi-i tant a t t e a p t  t o  -- I -- P e r h a p s  i t / s  a 

f u n c t i o n  of c o s t .  The most c o s t  i n v o l v e d  i n  t h e  program,  

p e r h a p s ,  is a d e l a y ,  t h e n .  

ANSVER: I t h i n k  it 's an i n h e r e n t  d i f f e r e n c e  

between a r e s e a r c h  program and a d e v e l o p n e n t  program. 

A development  program h a s  h a r d  m i l e s t o n e  d a t e s  

t o  mket ,  a n d . t h e y  have t o  f l y  i n  o r d e r  t o  3 e t  a l l  t h o s e  

m i l e s t o n e s  i n ,  i n  o r d e r  t o  meet  t h e  v e r y  c r i t i c a l  d e a d l i n e .  

T h a t  a f f e c t s  p r o d u c t i o n  s c h e d u l e s  a n d  a v a r i e t y  

of okher  t h i n g s .  I n  t h e  r e s e a r c h  env i ronmen t  we can  be a 

l o t  inore r e l a x e d  a b o u t  i t ,  a n d  i f  we s e e  soineLhing t h a t  

looks s t r a n g e . ,  we can s o y ,  "Hey, s t o p . "  

And we can  s t o p ,  a n d  we can  r e a n a l y z e .  A 

development  program n o r m a l l y  does  not  have t h a t  l u x u r y .  

WESTIONt ()!cay. 

ER: So t h e r e ' s  a -- And I don ' t  mean t o  

knock t h e  c o n t r a c t o r  o p e r a t i o n  

a d i f f e r e n t  p h i l o s o p h y .  

r e l y  d i f f e r e n t  env i ronmen t .  
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ANSi iERI  So t h e  environ::ient i s  r - e a l l y  what  makes 
... t h e  d i f f e r -c n c e .  t hey  r e a l l y  c?n,’t a f f o r d  t h e  l u x u r y  of 

t h e  way t h a t  we n o r r m l l y  a:, hi is in ,ess .  

OUESTI 0 t i :  

tiow a b o u t  t h e  o t h e r  s e r v i c e  programs r u n  h e r e  

(I!< a y . 

i n  t h e  ’50s. There  was a l i t t l e  program v e r y  b r i e f l y  r u n  on 

t h e  F-107. I n  f a c t ,  I t h i n k  i t  used a s t i c k  

con t r o  11 e r . 
A N W E R S  I was i n v o l v e d  i n  t h a t  program, also. 

QUESTI0i.i: b s  t h a t  d i r e c t l y  i n  s u p p o r t  of t h e  

X- 1 5 ,  or was t h a t  k i n d  o s e r e n d i p i t o u s ?  

ANS WEH; Th program i n  t h a t  was -- i t  

13 was a t a r g e t  of o p p o r t u n i t y ,  i f  you wi sh ,  The t h i n g  we 

I4 were r e a l l y  conce rned  w i t h  on t h a t  a i r p l a n e  was t h e  s t a b i l i t y  

15 a u g n e n t a t i o n  sys tem.  Tha t  was a n  a i r p l a n e  t h a t  h a d  a v e r y  

16 s o p h i s t i c a t e d  

. I 7  QUESTION: Tha t  I hadn’t known. 

18 AI’ISNER: The F-100 h a d  a v e r y  s i m p l e  yaw damper 

I9 i n  its i n i t i a l  a p p l i c a t i o n ,  p i t c h  damper was added  t o  t h e  

20 F-IOOC, b u t  t h e  -- sass sys tem i n  t h e  F-107 was r e a l l y  t h e  
SPS 

21 f o r e r u n n e r  o f  what you iriight c a l l  modern f ly- by- wire  

22 s t a  b i  1 i t y  augmen ta t i  on. 

23  I t  a l s o  had r7 v e r y  s o p h i s t i c a t e d  i n l e t  system. 

24 I t  was t h e  p r o t o t y p e  f o r  the B-70 i n l e t  sys t em.  

25 C)UES’II!;!3: Tha t ’ s  a good t h i n g .  Except  you 
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s i m p l y  had t h e  i n l e t  down belo:.i t h e  a i r c r a f t  r a t b e r  'than 

abovc .  On t h -  10,' YOLJ had i t  above .  

il: jt:e iiad it above.  

ION: I t  was a b i f u r c a t e d  i n l e t ,  was i t  n o t ?  

A:iSI*iEH: I t  was a s p l i t  i n l e t ,  two d i m e n s i o n a l .  

OUESTI0.N: NACA f l e w  a t  l e a s t  one a i r c r a f t ,  a t  

l e a s t  one  F-107. 

ANSWER: We f l e w  two of them. 

QUESTI0:I: You f l e w  two, b u t  one  was l o s t  i n  a n  

a c c i d e n t ,  I b e l i e v e ,  o r  soin;? -- n o t  a ma jo r  a c c i d e n t ,  b u t  

i t  was a runway a c c i d e n t ,  o r  someth ing  l i k e  t h a t .  

ANSWER: Yes, I 'll t e l l  you a b o u t  t h a t  one.  

QUESTION: Okay. 

A N S Y E R :  Pie p u t  t h e  s idea rm c o n t r o I l e r  -- 
OUESTI ON : Okay. 

ANSWER: - from t h e  X-15 i n  t h e  a i r p l a n e .  

I t  was a t a r g e t  of o p p o r t u n i t y .  I t  was a n  

a i r p l a n e  t h a t  was h e r e ,  and  t h a t  was a v a i l a b l e .  iVe had 

comple t ed  t h e  work on tk  machine.  S o  we p u t  t h e  

s idea rm c o n t r o l l e r  work i n  t h e  a i r p l a n e .  

S c o t t  C r o s s f i e l d  was a s k e d  t o  e v a l u a t e  t h e  a bLJ,w,k 
s i d e a r m  c o n t r o l l e r .  S t a n  tb+esw&c and I s a t  down -- S t a n  

was one of our p i l o t s ,  a n d -h a d  f l o w n  t h e  a i r p l a n e  a 

n m b e r  of t imes  -- lie sat dorvn and we b r i e f e d  him i n  t h e  

handbook w i t h  t h e  limitations on t h e  a i r p l a n e ,  and S c o t t  
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c1i:nt)er:I i n  t h e  a i r -p l a n e  t o  ‘jn c h e c k  i t  o u t .  

He ??lo+wed t h e  z i r p i a n e  t o  a c c e l e r a t e  t o  t o o  

h i g h  a speed  on t h e  g round .  The a i r p l a n e  WEIS -- had a 

d i f f i c r l l t y .  I t  was an i n l i e r e n t  d e s i g n  d e f e c t  i n  t h e  

a i r p l a n e  i n  t e r m  of  t h e  f a c t  t h a t  t h e  b r a k e s  and wheels  

were i n a d e q u a t e  f o r  t h e  s i z e  and  w e i g h t  of t h e  a i r p l a n e ,  

and t h e  b r a k e s  c a u g h t  on f i r e  b e f o r e  he e v e r  took o f f .  

QUESTIOl,it One of t h o s e  t h i n g s .  

AIJSViERt He r e a l i z e d  i t .  He h e a r d  t h e  t i r e s  

blow and he a b o r t e d  t h e  t a k e o f f  h e a d i n g  t h a t  way on t h e  

l a k e .  bed .  He n o r m a l l y  o p e r a t e d  r i g h t  o f f  t h e  l a k e  bed. 

Arid t h e  a i r p l a n e  s u s t a i n e d  some f a i r l y  

s i g n i f i c a n t  f i r e  damage b e f o r e  t h e  f i r e  c o u l d  be p u t  o u t ,  

and  i t  was n e v e r  f lown a g a i n .  

QUESTION; has C r o s s f i e l d  a t  t h a t  time a North 

American t e s t  p i l o t ?  

ANSMR: Ffe was a North American p i l o t .  

QUESTION: Okay. 

ANSIVER: Tha t  i s  c o r r e c t .  

QUESTION: What F A S  l e s s o n s  were l e a r n e d  from 

t h e  sys t em,  froin t h e  a i r c r a f t ?  

ANSi’lER: I t h i n k  we l e a r n e d  we needed  t o  hnve 

s o l i d - s t a t e  t e c h n o l o g y  i n s t e a d  of vacuum-tube t e c h n o l o g y .  

WE5TI (JNz  that Was il v;.ciJiJm-tiJ~13-technoloj.y 

a i r c r a f t .  
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\,:. ,l. Al'+.> . i f i :? :  Vac:I:J;!i-t!J'-" .,., ~ e c h n o l o g y .  

Q 'J 1 jtj 2 i )', % %a". 

A,IISKER: I n  f a c t ,  t i?ere  was s i g n i f i c a n t  

d i f f e r e n c e  between how t h e  number I a i r p l a n e  was p u t  

t o g e t h e r  and hcw t h e  number 3 a i r p l a n e  was p u t  t o g e t h e r .  

Those were t h e  two t h a t  we o p e r a t e d ,  a n d  -- 
OUESTIOPjr Did t h e  number 3 have  s o l i d - s t a t e ?  

ANSHEH: I t  was n o t  s o l i d  s t a t e ,  b u t  i t  Was -- 
QUESTI!)N: On t h e  way. 

ANSI ' JERr  I t  was on t h e  way, a n d  i t  was 

s i g n i f i  c a n t i  y b e t t e r .  

OUESTIONt Wmmm. 

ANSI'IERr I t  was s i g n i f i c a n t l y  b e t t e r .  

QUESTION: S i g n i f i c a n t l y  b e t t e r  meaning l e s s  

complex,  more r e l i a b l e ?  
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ANSPIER: More r e l i a b l e .  

QUEST1 ( I N :  hiore r e  1 i a bf e . 
AII5;IUER t Not n e c e s s a r  i i y  l e s s  coriiplex. The 

f u n c t i o n s  were a l l  t h e  same. IV's r e a l l y  t h e  ha rdware  t h a t  

was used .  

rlUilSTI 0 N: Okay . 
Ai !WER:  C o n n e c t o r s ,  p o t t e d  c o n n e c t o r s  i n  t h e  

niiitiher I a i r p l a n e  were a inajor  s o u r c e  o f  -- 
OUES1IO:d: P o w e r e d  c s n n e c t e r s ?  

ANSPIER: Power -- 
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QJEI"- ;il IOi!: Po,wer. S o r r y .  

A[,js$,ER: P o t t e d .  

o u E.sr I o ti: 2 0 t t E d . 
ANSCER: P o t t e d .  You ' ise a p o t t i n g  compound. 

OUESTI(JN: Oi l .  

A N S K E R r  So t h a t  t h e  w i r e s  went i n t o  t h e  hack 

of t h e  c o n n e c t o r  and  t h e n  you p u t  a p o t t i n g  c o n n e c t i o n ,  a 

s o f t ,  p l i a b i e  RTV t y p e  o f  m a t e r i a l  t o  pack i n ,  t o  h o l d  t h e  

Wires i n  t h e  p r o p e r  l o c a t i o n .  

And t h a t  r e a l l y  d idn ' t  work o u t  v e r y  w e l l .  (in 

t h e  number 3 a i r p l a n e  t h e y  went t o  a d i f f e r e n t  t y p e  of 

c o n n e c t o r ,  a n d  i t  r e d u c e d  t h e  ma in tenance  h e a d a c h e s  

s i q n i f i c a n t . l y ,  p r o b a b l y  by a n  o r d e r  o f  magn i tude .  

QUESTIOb!: i'i'hen you -- 
ANSNERr So p a c k a g i n g  was -- was -- 
QUESTION: Okay. 

ANSNER: -- ivas a ma jo r  f a c t o r  i n  i n c r e a s e d  

r e l i a b i  A i  t y  f i n a u d i b l e  1. 

OUESTION: Pihen t h e  X-15 program s t a r t e d  coining 

a l o n g ,  how d i d  y o u r  f u n c t i o n  t h e n  change?  Did yori g e t  

invo lved  w i t h  X-I5 -- 
AN:< lZ[?: I wcnt. froio the F-100 and t h e  1:-100 

cont inlued through n v a r i e t y  of t , h i n g s .  k d i d  t h e  . .  i n i t i a l  
Si& ~ 

r o l l  c o u p l i n g  work, we looked at t h e  e f f e c t  of -4-a~~. . T h a t  

a i rp ln - l e  h a d  f i v e  se7mented  &Laek on e a c h  wing. Elnd .re 
5 J&-& 
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I 8  Then we t o a k  t h e  a i r p l a n e  t o  bkllbps, o u r  

i n s t r u m e n t e d  a i r p l a n e ,  a n d  had t h e  N e l l a s  p e o p l e  f l y  i t  i n  

a normal t r a i n i n g  o p e r a t i o n  for a m a t t e r  of s i x  weeks.  

OUESTIONr Now t h i s  was a n  F-lOOA, h u t  i t  was 

mod i f i ed  w i t h  t h e  a d d i t i o n a l  f i n  a r e a .  

ANSNER: I t  was a n  F-IOOA. 

Tha t  i s  c o r r e c t .  

QUEST1 ON: 

ANSWER: I t  h a d  a d d i t i o n a l  f i n  a r e a ,  and  i t  had 

U l  t i ra t e  l y  . 

a d d i t i o n a l  w i n g t i p  e x t e n s i o n s .  .&*+ o r  +*>a 
OUESTION: R i g h t .  A , s o m e t h i n g  l i k e  

t h a t .  

ANS!YERz R i g h t ,  t h o s e  were added  t o  t h e  a i r p l a n e .  

And we g o t  a v a r i e t y  of o p e r a t i o n a l  d a t a  on t h e  F-100 

a i r p l a n e . ,  wh ich ,  a g a i n ,  was r e p o r t e d .  From t h e r e  t h e n  X - 1 5  

loomed big  on t h e  h o r i z o n ,  and  we were c o n c e r n e d  a b o u t  

low l i f t -  l a n d i n g .  So I p roceeded  t h e n  t o  run a 

s e r i e s  of i n v e s t i a a t i o n s  on t h e  F-104 t o  s i n r u l a t e  X- 15 

l a n d i n g  c h a r a c t e r i s t i c s .  FIeil Armstrong $was t h e  p r o j e c t  

p i l o t ,  and 

OUESTIOPI: i S i a t  y e a r  r i a ~  t h i s ,  a b o u t  ‘ 5 R ?  

ANSXEH: I don ’ t  r e a l l y  re rce inber .  L.$t.’s go back 
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and s e e   what^ I.'ve g o t  t o  show i n  t e rms  of  -- i n  t e r m s  o f  

r e f e r e n c e s  on some o f  t h i s  s t u f f .  

O3ESTIOI.l: Tha t ' s  a handy l i t t l e  d o o r  s t o p p e r .  

ANSWER: We wrote MASA-TMX-31. I t  was p u b l i s h e d  

i n  1959, s o  t h e  d a t a  had t o  be done.  

QUESTIONS Okay, so  t h e  l a n d i n g  s e t  -- t h e  F-104 

l a n d i n q  s e t  f o r  1958. 

ANSWER: R i g h t .  

QUEST1 ON: Okay? 

Was t h i s  a l s o  done on t h e  same 104 t h a t  had t h e  

r e a c t i o n  c o n t r o l s  i n s t a l l e d  i n  t h e  l i n k a g e .  A f t e r  t h e  

X-I B program? 

ANSNER: I t h i n k  so. 

QUESTION: F e l l  a p a r t .  

ANSWER: The number was -- Wel l ,  we d i d  i t  i n  

two a i r p l a n e s .  We had two F-lO.ls, 961 and  7341 I don't 

know. The l a s t  numbers were 1i3-4.if 

We used  b o t h  a i r p l a n e s .  

QUESTION: Okay. 

ANSWER2 And we i n t e r m i x e d  t h e  r e a l l y  low LIP 
-fA+GEl Landing w o r k  was done on 961. 

v3 
QUESTION: 961 d i d  t h e  low L M  work .  

ANSWER8 T h a t  d i d  t h e  l o w e r  %e.ua.~ I> w o r k .  

QUESTION: That -'s t h e  one we h a v e  a t  t h e  inuseuin. 

A N S T G R :  T h a t  i s  t h e  one you have i n  t h e  museum. 

L nr.4 
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And we d i d  all t h e  loiv-&D work, t h e  l o w e s t  4 ;> 
-&@3 work on t h a t  a i r p l a n e .  

The o . the r  a i r p l a n e  h a d  a -- had a g l o v e  on t h e  

w i n g ,  a F i b e r g l a s  g l o v e  on t h e  w i n g ,  t o  look a t  boundary  

l a y e r  t r a n s i t i o n ,  a n d  we didn't  want t o  t a k e  t h e  a i r p l a n e  

t o  fiighth t h e  ex t r eme  c o n d i t i o n s  f o r  f e a r  t h a t  we'd s h e d  

t h a t  F i b e r g l a s  9 l o v e .  

I +* 

yse-'c: kc,& 
QUESTION: P b r c  a problem. 

AP'!Sl'iER: Arid have o t h e r  problems. r i a h t .  

So t h a t  one went i f t  d r a g  r a t i o s ,  

That ' s  t h e  o n l y  work t h a t  we'd e v e r  done h e r e  a t  l e f t  

d r a g  r a t i o n s  of less t h a n  3.  

OUESTION: Where d o e s  t h e  F-5D, t h e  Douglas  

F-5D f i t  i n t o  t h e  r e s e a r c h  program o u t  h e r e .  

A N S P E R :  T h a t  cane  a f t e r  F-15. We were 

conce rned  wi th  I?yna-So;tr t hen .  

0UESTI::H: And were  yo!^ i n v o l v e d  d i r e c t l y  i n  

t h a t ?  
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OUESIIOP::  I got i1 qold n ine .  

At!SKE2t The F-SUs cane h e r e  a s  .-- I was v s r y  

f o r t r i n q t e  i n  my years. 
/W+L 

Hey, I go t  t o  8- on a l l  t h e  -- 
QUESTIOP!: The funny a i r p l a n e s .  

A N S N E R :  The f i in  a i r p l a n e s .  Rea l l y .  

And t h e  F-5Ds came h e r e  u l t i m a t e l y  t o  look a t  

a n o t h e r  n i i l i t a r y  c o n f i g u r a t i o n .  Pie were c o n c e r n e d  more 

w i t h  t h e  g e n e r a l  h a n d l i n g  q u a l i t i e s  o f  s t a b i l i t y  a n d  

c o n t r o l .  9yt a g a i n ,  i t  was a t a r g e t  of o p p o r t u n i t y .  We 

found t h a t  t h e  -- we had c o a p l e t e d  t h e  b a s i c  prograiri on 

t h a t ,  and  Dyna-Soar loomed on t h e  h o r i z o n  a s  a follow on 

t o  x-15. 

F 

And t h e  F-5T) was j u s t  e x a c t l y  r i g h t  i n  t e r m s  o f  

wing l o a d i n g ,  i n  t e r m s  o f  l i f t - t o - d r a g  r a t i o ,  t o  s i i w l a t e  

t h e  s o r t s  o f  t h i n g s  t h a t  Dyna-Soar vrouLd do. 

QUESTION: Has i t  b r o u g h t  t o  t h e  c e n t e r  

s p e c i f i c a l l y  f o r  Dyna-Soar -- 
ANSXERR: No. 

QUESTIONt -- work? 

ANSKE?: ilo. I t  :%!as a g a i n  a t a r g e t  o f  o p p o r t u n i t y .  

OUESTION: Pitiat was t h e  o r i g i n a l  r e a s o n  -- 
Ai*'<- :.q.? * The n r i c j i n a i  r e a s o n  was t o  look a t  ii *1..1 

s t a b i l i t y  o f  c o n t r o l  and h-nt-lling q u a i i t  i e s .  

Qu::j'ri(>:[: o:;n./. 
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: I h d w c r  p l e t e d  t h a t  work ve ry  

h-or-so type  prograin where we 

/ ! . S Y  of t h e  a i r p l a n e ,  a n d  then  

t h i s ,  a 5  I s z y ,  Looner! t?s : - ! r i c h  more i n i p o r t a n t  t h i n g  t o  do. 

QUEST!!:::: l!ow u i d  t h e  p i l o t s  l i k e  t h e  F-5D. 

i:NS:'IE?: Very r i c e .  I t  was a n i c e- f l y i n g  

a i r p l a n e .  

OUESTION: A p p a r e n t l y  i t  was - NelL, i t  was 

niich l i k e  t h e  105 was a b igqe r  b r o t h e r  t o  t h e  102,  and 

s t a r t e d  a c t u a l l y  a s  a 1020 i n  t h e  old d a y s .  

ANSilER: R i g h t  . 
OUESTION: I t  was a fol low- on t o  t h e  o l d  F-4D, 

SLY =y. 
t h e  (P , .  

ANS%E!?: Tha t  i s  c o r r e c t .  

QUESTIOP!: And y e t  i t  had none of t h e  v i c e s  of 
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t h e  F-4D h a d ,  a l t h o u g h  t h e  F-4D was a good a i r p l a n e .  

AiIWE:!: I t  a l s o  had 5-75 &, which  -- 
OUESTIOEi: R i g h t ,  so -- 
AXS::E3: made i t  a m c h  iiiore, much more 
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Xas t h a t  t h c  n:;."bcr 1 or  t h e  number ? ?  

ANSi'iERt I don ' t  renemher .  

OUESTIiii\l: Okay; no prohiein.  

AE!SVE!?: I don't remember. 

RUESTIO>l: T h a t  could be checked  o u t .  

AIKiYfER: I don ' t  re iwi iber .  I don ' t  remember 

s e r i a l  nuiiihers o f  t h e  a i r p l a n e .  Ames h a d  one and we had 

one and I r e a l l y  don ' t  have any  i d e a  what t h e  d i s p o s i t i o n  

of t h e .  o t h e r  t h r e e  a i r p l a n e s  were.  I t h i n k  t h e r e  were 

bui  1 t f i v a  . 
OUESTIOElr I t o l d  them -- Ralph  Jackson~ 's  o f f i c e  -- 

g o i n g  t h r o u g h  :;om o l d  p h o t o s  of t h e  l i f t i n g  body program 

and I came a c r o s s  2 v e r y  i n t e r e s t i n g  photo .  I t  showed t h e  

)d-;!., F- 2 ,  a p p a r e n t l y  i n  one of i t s  i n i t i a l  g l i d e  f l i g h t s ,  

and way o v e r  i n  one c o r n e r  of t h e  p i c t u r e  was a n  F-5D. 
W0.S 

A N S W ? :  F-5D -- cised as c h a s e  a i r p l ? r i e .  

Used i t  aij a chase  a i r p l a n e  q u i t e  a b i t ,  BES 

q!J i te  a b i t ,  t>ec;lrise, a g a i n ,  i t  c o u l d  g e t  s1oi.i enough. I t  

iiarl a low bwinrj l ~ w . L n g ,  con t r a s t ec l  t o  someth ing  l i k e  t h e  

F-ii14, tlmt cni i l . i l i ' t  slo:r <io3wi. The F-10.4 had t o  make i t s  

; ~ ! ~ p r o a c l ~ ~ : j  nl :  f a i r l y  h i g h  :;peed. 7he F-51) -- 
nUEST10;J: h d  you had t o  s e p a r a t e  a t  i! s t e e p  

< ? r i g :  e .  
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OU5SlION: I !io!.ild l i k e  t o  g e t  i n t o  t h a t .  I 

t h i n k  1/11 t u r n  t h e  t a p e  a t  t h i s  p o i n t .  
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1t):l: Okay. i;'e were t a l k i r g  abou t  t h e  

neiiv12r f o r  ti:e Oy??-Soi?r and the F-51) u s e s  a -- 

s i i u l a t i o n  v e h i c l e  f o r  t h a t .  

QUEST19.?Jx ? h a t  was t h e  p r o c e d u r e  on a f l i g h t  

l i k e  t h a t ?  How was -- K h a t  -- Pinat f l i g h t  paneuve r  did 

t h e  a i r c r a f t  -- 
ANS:'IER: The f l i g R t  maneuver was b a s i c a l l y  to  

r e a c h  a v e r y  h i g h  s p e e d ,  e s s e n t i a l l y  on t h e  deck  -- Lk 
d id  a l l  t h e  work o v e r  t h e  n o r t h  l a k e  bed h e r e .  The p i l o t  

t hen  would p u l l  up,  f o r  4 9'5, a n d  g o  v e r t i c a l ,  and -- 
Aga in ,  the r e p o r t  !would t e l l  you all t h e  p e r t i n e n t  

i n f o r m a t i o n  i n  t e r m  of t h e  a l t i t u d e .  

B u t  he  wolrld t h e n  s i in i r l a t e  t h e  a b o r t ,  p e e l  o v e r ,  

and t! ien m k ?  a lower  l-e-trt3-r D l a n d i n g  t o  t h e  n o r t h  l a k e  bed.  

OUESTIoN: i 'ks i t  a power- off l a n d i n g ?  

ANSKIER : I t  was -- Yes, i t  was a power-off 

cauec 

landing. Or a siiiiiilated power-off l a n d i n g .  

I f  you'd r educe  power -- 
QUESTION: Pias Pkil Armstrong t h e  p i l o t  i n  t h a t ?  

A;JSi.ic!?: I :c i l  Ari,istrong ';id5 t h e  p r o j e c t  p i l o t ,  

and one of the c o p i l o t s  ?rho Nils fo1Lowinq t h e  Dyna-Soar 

prnc2rm was qlso B i l l  Dana. 

n\ji:<' '  . . - ~ > l I i ? t ! :  . I i i l ?  
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.d , 

rc , t  dea l  of w o r k  iv i th  t h e  

F-5;:. gr&,?bl.,, -- 

oUEsTI(1::: 0 k " j . ' .  

AiiSXER: -- f 1e.w t h e  F-5D h e r e  [:!ore than  anyone 

e l s e .  

OUESTIOI'Jr Very good. I J11  have t o  q e t  h o l d  of -- 
ANSXER: B i l l  a l s o  had  a lot t o  d o  w i t h  t h e  

1:-107. B i l l  caicie h e r e  o r i s i n a l l y  a s  an e n g i n e e r .  

QUESTIOEI: I hadn ' t  known t h a t .  I t h o u g h t  Dana 

war; p r e t t y  ;iiuch a 60s- type  f i g t i r e .  That's i n t e r e s t i n g .  
$-=%.J.&Z 

ANSNER: EJo, h e  c a n e  i n  t h e  a ' 5 0 s .  He came 

i n  t h e  L a t e  ' 5 0 s  and was a s s i g n e d  to work w i t h  me on t h e  

F-107, and took  t h e  F-107 f r o ' ?  me, i f  you w i s h ,  a s  I went 
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I-  a n d  t h e n  ir!nveCi i n  p i l o t  grniup. 

, t h e  s a w  t ihing.  

C?UESTI!?li: Ti ia t  ‘was r a t h e r  c h a r a c t e r i s t i c  of 

t h e  ttiay t h a t  t h e y  wanted t i ?  l o g k  a t  somebody i n  an 

e n q i n e e r i n q  c a p a c i t y  t o  f i n d  o u t  i f  he w a s ’ a  compe ten t  

e n g i n e e r ,  t o  g i v e  him t h e  f e e l  f o r  t h e  e n g i n e e r i n g  s i d e  

of t h e  probleiri,  and t h e n ,  hav ing  l o o k e d  a t  him f o r  f o u r ,  

s i x  iaonths o r  what have  you,  t h e n  b e g i n  t o  work him i n to  

t h e  r e s e a r c h  a c t i v i t y .  

QIJESTION: I g a t h e r  t b t  t h o s e  have  s e t  a 

heavy s t a n d a r d  i n  many, many a r e a s ,  and  it’s c h a r a c t e r ,  

i f  you  will, o v e r  t ime has  c k n g e d .  For example ,  t h e  heavy  

invo1vrii:ient now w i t h  a c o m p l e t e l y  c e n t e r  -- Houston and t h e  

s h u t t l e  -- b u t  soiiie t h i n g s  r ema in  t h e  same, and  tha t ’ s  

one of therii. 

The -- U n l i k e ,  s a y ,  t h e  Air Force F l i g h t  T e s t  

C e n t e r ,  or t h e  Naval Air T e s t  C e n t e r  a t  P a t u x e n t  R i v e r ,  

t h e  p i l o t s  that cone  on board  h e r e  a r e  r e g a r d e d  a l m o s t  a s  

e n - j i n e e r s  f i r s t  a n d  p i l o t s  second.  

2 I t ’s  a m i x .  It’s r7 m i x .  

O U E S r I O t l :  O k a j r .  

A:j!5?iEG: I t  i s  a reqicirernent t h a t  a l l  o u r  p i l o t s  

ilii .~e ;in entq ineer ing  i i eg rc??  .) 

T r o i ! r  s i r e .  



n 

?':* :or: foiinci a n y  p a r t i c u l a r  

rounr i  i s  cie:;i r a h i e ?  i',,! n o t  t h i n k i n g  i n  t e r n s  o f ,  

m y ,  inilitary j o t  hacknroc i ,  n o t  so - i e th ing  l i k e  t h a t ,  but 

among the s c i e n c e s ,  do yo:! f i n d  t h a t  p e o p l e  i + i t h  an 

e ng i n e e r i nq or ti: chno l  oqy- type d e g r e e  a r e  sups  r ior  , 
p e r h a p s ,  t o  t b s e  hav ing  a p!ire s c i e n c e  d -g ree  l i k e  a 

p h y s i c s  d e i r e e  o r  s o m e t h i n q  l i k e  t h a t ?  

A N S K R :  The e n g i n e e r s  a r e  -- t e n d  t o  he a l i t t l e  

more p r a c t i c a l ,  l e s s  t h e o r e t i c a i  -- 
QUESTION: I woc!1d have -- 
AtJS : ' ER  I -- iiior? p r a c t i c a l ,  more p r a g m a t i c .  

r3UESTIOtl: Yes. 

A?iS :'ER : -- a n d  ' w i l l i n q  t o  a c c e p t  someth ing  a s  a 

f a c t  even thoiiqh t h e  t h e o r y  can.'t  p rove  i t .  A l i t t l e  titore -- 
~LJUCSTIOI!: I vioiild ha?re e x p e c t e d  t h a t .  That's 

t h e  t endency  i n  e n g i n e e r i n g  i n  g e n e r a l ,  but, yorr know, I 

couldn ' t  h a v e  -- I wouldn't have conc luded  i t  w i t h o u t  

checking i t .  

,,i"" 4 3 # I E i ? :  Yes. 

Just, a g e n e r a l  c o  . n t ,  t o o .  As f a r  as I'm 

concernoi l ,  !!ci 1 Arnjctronq i s  the  f i n e s t  e n g i n e e r i n g  t e s t  

p i  ici: I 've ever- ivqrted w i k i i .  

r13;j:  I s e e .  
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: t!eil bi ' i s  ,an 0 ~ t s t 8 n d i n q  e n g i n e e r .  Fie 

n.?t on!}. cr ,nld  qo up am! the imneuve r s  t h a t  you wanted 

hi:!). to do, btut he  could c e b.-~ck .and t e l l  you e x a c t l y  

3wiLint h a p p s n e d ,  and *why. h s  t h i n k i n g  a l l  t h e  t i m e .  

And t h ? t  qot  i n t o  t r o u b l e  o n c e ,  on t h e  X-15, 

i f  Y O ~ J  haven ' t  iieard t h e  S t o r y .  

QUESTION: No, 1 hi?ven.'t. 

~ i i ~ : * ' r $  {LI? .  . He w ? n t  whizz ing  o v e r h e a d  a t  a b o u t  
pbk,m'd 

nach 6 ,  and was d e s c r i b i n g  a ci?nad-tBf-tn f o s c i l l a t i o n  

i n  t h e  a i r p l a n e .  !He Was foi lo 'wing a n g l e  of a t t a c k .  And 

because he was d e s c r i b i n g  t h i s  t h i n g  on t h e  mic rophone ,  

we coiildn. 't  t a l k  t o  him. iie was b l o c k i n g  o u t  o u r  

conmur? i c a t i o n s  . 
QIJESTION: Oh, n y  God. 

A N S K R :  And saying, "Hey, h ' e i l ,  t u r n . "  

QUESTION: Yes. 

ANSIIER: A.nd he f i n a l l y  r e a l i z e d  o v e r  Pasadena 

where he was,  and h e  -- 
QUi3TION: Which i s  way t h e  h e l l  o f f .  

Ai iSWR:  -- he tL'rn?d, and hooiled t h e  h e l l  o u t  

of  Las AngcLes. And n i x i e  a s t r a i g h t - i n  l a n d i n g  t o  t h e  

sofitti l a k e  bed, a n d  I t h i n k  he t o u c h e d  s o m e t h i n g  l i k e  50 

t i n s i d o  t he  p e r i m e t e r  of t i l e  i a k e  bed, so ilere.'s a 

caze  where  t h a t  i;om.l e n g i n e e r i n 3  t e s t  p i l o t  a l m o s t  g o t  

? e l f  i n  a l o t  of t r O u ? i +  being f a s c i n a t e d  by  a n  
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C .  o;j;cd t i p  t w o  or t h r e e  t i m e s  b e f o r e .  

n i c a t . i o n s  i s  w i t h o u t  a doubt 

t i r r ; .  'worst prolble; we have  i n  o g e r a t i n g  a i r p l a n e s .  He 

can ' t  t a l k  t o  i t .  A t  t h e  c r i t i c a l  moment, you can ' t  t a l k  

t o  i t .  

OUESTION: Okay.  

Any o t h e r  n o t a b l e  i n c i d e n t s  a t  t h a t  t i n e ?  

ANSV!ER: 15's r e a l l y  a weak l i n k  i n  t e r m s  o f  -- 
OUESTiON: ;':hat c o r ~ l d  be done t o  improve t h a t ?  

I s  t h e r e  a n y t h i n g  t h a t  can be d o n e ?  

AI?SKER: I don't know. I r e a l l y  don't know. 

OIJESTI3N: I was t h i n k i n g  t h a t  t h e r e  were two 

drops  -- t h a t  t h e  X-1 a n d  t h e  12-5582 number 2 ,  one i n  

t h e  NACA proqran  w i t h  t h e  X-1 niiinher 2 and a guy named 

Rober t  Champine, be fo re  your  t ime.  

ANSi'iER: R i g h t .  

OUESTiON: And t h e n  -- 
ANSIEI?: ( I n a u d i b l e .  f 

OUESTI!)N: And then  tbLe o t h e r  o n e  was B i l l  
ox A Skfi-or / 

n and tix 3o i iq l a s  c o n t r a c t o r  program . .  .\ 
and  1 t h i . n k  tliis o c c u r r e d  aI:o!it .'5l, a l s o .  And, i n  b o t h  

c a s e s ,  I I P C ~ ! ~ ~ ?  p e q p l e  were t , ? l k i n g  a n d  -CSrr~a&%+e+ had 

I ,  tihey w e r e  n o t  a b l e  to r a d i o  t h a t  

4 2  
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t h e y  'were not (Join9 t h r o i q h  ! < i t h  t h e  drop. They were 

di-c>ppin.; v c r t i c n ! ~ l y  -- L i t e r a l l y  d r o p p i n g  a t  v e r t i c a l .  

tely t h a t ' s  t h e  o n l y  two of t h a t  

m a c j n i t u 3 e ,  bu t  ttiis points iip * n o t h e r  o n e .  So 

c o  i:i:wn i c a  t i on s s t i 1 1 -- 
AV' i ~ r r ~ i !  Comfriunications was a problem and a s  

a r e s u l t  of a v a r i e t y  of t h o s e  t h i n g s  we e x e r c i s s  f a i r l y  

good -- I t h i n k  we e x e r c i s e  f a i r l y  good d i s c i p l i n e ,  i f  

you wish, i n  t h e  tJSe of  t h e  r a d i o .  

QUESTIOII: Do you t r y  -- Do you have  p i l o t s  

l imit  t h e i r  -- 
ANSPIER: I f  vie u l t i m a t e l y  -- 
OUESTIOEI: -- t r a n s m i s s i o n  t i m e ,  so  t h a t  

somebody can b r e a k  i n ?  

hNS?jER: R i g h t .  And we u l t i m a t e l y  went t o  t h e  

i d o a  t h a t  t h e  s p a c e  program u t i l i z e d ,  of a s i n g l e  

comnun ica to r ,  a s  a r e s u l t  of t h a t  s o r t  of  t h i n a .  

OUESTIOII: Did t h e y  -- 
ANSkIER: :"en we o p e r a t e d  i n  t h e  ~ ' 5 0 s .  

everytmdy had a iiiicroplione i n  h i s  h a n d  a n d  c o u l d  i n t e r r u p t  

X- 1 5  we changed t h a t .  Pk s a i d ,  "Hey, t h e r e  will be one 

u n i c a t o r ,  becatis2 t h e r e  a r e  j u s t  t o o  many p e o p l e  on 

t!h c: a i r . '' 
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t h a t  a d o p t e d  -- a s  a 

: As a r u s c l t  of t h e  X-I5 proqram.  

c i: IfS 1'1 <).$.I : 

/,)is ;:El? : 

(?UEST~I . :~~:  That's a good -- 

Ex c e 1 1 P n t . 

ANSZER: Nalt I ' i i i l i a n s  was t h e  d i r e c t o r  h e r e  -- 
OLiESTI9.tir -- c o n t r i h u t  ion. 

A N W E P :  -- during all t h a t  f o r m u l a t i o n  s t a g e  -- 
0UES'TIOZ.I: Yes .  

ANS:'!E9: -- a n d  h e  t o o k  i t  w i t h  hiin i n t o  the 

13 Hercu ry  prograi.1. 

1 t. QUES'TI(IN: The re  was one -- When Walker  was in 

I 5  t h e  X - I A  an3 t h e y  h a d  t h e  i n - f l i g h t  e x p l o s i o n ,  and t h e y  

16 vfere making up tiheir n i n d s  a n d  d r o p p i n g  i t ,  I looked over  

17 t h e  t r a n s c r i p t ,  and I was amazed a t  t h e  nuciber of peop le  

IF !  who were coiuing on t h e  air. Yow'd have  some Air Force  

19 s e r g e a n t  01 ii t r u c k  O i J t  h e r e  on t h e  l a k e  bed and he'd be 

20 on t h e  a i r .  

21 

22 O!!KSTI!)I:: Everybody'd he on t h e  a i r .  

23 

2 'I 

25 h e f o r e  t h e  dqys of -- rind 
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i ii; !; , ,- * one of t!he e v e n t s  t i h a t  o b v i o u s l y  i n f l u e n c e d  t h e  

8 ~ : , q l . e  *.7 t h i n ' ? ,  5ecause  t h e r e   as a g r e a t  d e a l  of c o n s t e r n a t i o n  

a ~ c i  c o n f u s i o n  i n  oiir c o n t r o l  room on who had t h e  a u t h o r i t y  

t o  s a y ,  " H e y ,  go a h e a d  a n d  drop t h a t  t h i n g . "  

There  were p e o p l e  rip t h e r e  t h a t  were v e r y  
0 

e x c i t e d  o v e r  t h e  f a c t  t h a t  the  t e m p e r a t u r e  o f  t h e  k+&s i n  

t h e  a i r p l a n e  tras f a r  h i g h e r  t h a n  we wanted i t  t o  b e ,  and  

y e t  nobody would s t a n d  rip a n d  t a k e  t h e  r e s p o n s i b i l i t y  o f  

s a y i n g ,  "Get r i d  of t h a t  

OUESTION: I t h i n k  t h e  p e r s o n  t h a t  f i n a l l y  d i d  

-- v d  
i t  was J o e  'd-czssei- 

d&&!L 
AKL'SIYER: J o e  -VfsseL 

QUESTION: -- who s a i d  someth ing  l i k e ,  -"Stan,  

d rop  t h e  damn t h i n g , "  and  tha t - ' s  v i r t u a l l y  a n  e x a c t  q u o t e .  

ANSI'IERr And I t h i n k  t h a t  t h a t  would -- t h a t  

would have  been e x a c t l y  what J o e  would have  t o l d  him. 

" S tan ,  d r o p  t h e  damn t h i n g . "  

QUESTIOi.lt J o e  Vesse l .  What was h e  -- I had made 

p l a n s  t o  i n t e r v i e w  Vesse l  when I came o u t  h e r e ,  c o n t a c t  

hiin, and w e l l ,  you know whnt happened on t h a t .  

What was he l i k e  t o  work w i t h .  7 Nhat k i n d  of  an 

i n d i v i d u a l  :.ins he? i'lhat s o r t  of i r p a c t  d i d  he have on t h e  

c e n t e r ?  That ' s  an e a s y  q u e s t i o n ,  i s n ' t  i t ?  

,4:JSXER: Joe xC?s a p p a r e n t l y  a v e r y  iiiild-iiianncred 

f c l l o w .  !is i tas  w r y  qiiie:.  t ie  very  r a r e l y  r a i s e d  h i 5  
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7;cicc. -:List a pr ince  of n :;[JY. Bl?t he was d e c i s i v e .  He 

re:?!!y '<#;;?T O F C 1 : i i V " .  ile t h i  i n t e r e s t s  o f  h i s  p i l o t s  

v e r y  p!ict> 3t hii;?rt. 

. .  , .  

I!? was a n  i n t a r e s t i n g  c h a r a c t e r  b e c a u s e  he was 

harci  n f  h e a r i n ? ,  and  he  -- 
ODESTIOZJ: ?hat was h i s  o p e n- c o c k p i t  b i p i a n e  

Lvrr; c' +& ;&A, - 
d-lys, :.!hen he +%m&-+ML> .- 

AtJSi1l l3:  R i g h t ,  r i g h t ,  a t  Lewis.  And i t  was 

a funny t h i n g .  Hhen t h e  mee t ings  g o t  b o r i n g ,  he'd j u s t  

t u r n  h i s  h e a r i n g  a i d  down and go t o  s l e e p .  

QUESTION: That.'s v e r y  i n t e r e s t i n g .  

A M S K R :  ( L a u g h t e r . )  

OIJESTIOEJ: That ' s  v e r y  i n t e r e s t i n g .  

AidSl' iER: B u t  Joz was a f i n e  guy ,  and  h e  r e a l l y  -- 
really c o n c e r n e d  aboiit  t h e  s a f e t y  of h i s  p i l o t s ,  a l l  t h e  

t i z e  . 
OI1FSTIOI.I: Did h e  s t i c k  to -- i n  t h i s  framework -- 

d i d  he s t i c k  t o  o p e r a t i o n s ,  o r  d i d  h e  e v e r  g e t  ou t  and .-- 

i n t o  t h e  r e s e a r c h  and  s a y ,  " I  t h i n k  i n  o u r  n e x t  r e s e a r c h  

a i r p l a n e  we s h o u l d  have  someth ing  l i k e  t h i s , "  and make t h o s e  

k i n d  of d e c i s i o n s ?  

AP:SZE!?: i ie  was  corlcerned from t h e  p i l o t i n g  

e q u i p m e n t  standpoint, y e s , .  i n d o e d .  He nacie i n p u t s  i n t o  t h e  
' d - / S  
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4 0  

t h e i r  j ~ k :  b e t t e r ,  not only f r o r  a f l y i n g  s t n v l p a i n t - ,  b u t  

fraril a r e s e - i r c h  siarndpoi>:, y e s .  He was v s r y  a c t i v e  i n  

t h a t  r c a l r i .  : I n a u d i b l e .  > ‘ iery c o n c e r n e d  a h c u t  making s u r e  

t h a t  t h e  p i i o t s  h i d  adeq;:at;! p r o t e c t i o n  f o r  t h e  h i g h e r  a l t i t u d e  

environment -- 
QUESTION: Th-?t ’s  g r e a t .  

AfISAER: -- when so!i;e p e o p l e  would have  been 

w i l l i n g  t o  c u t  c o r n e r s .  
w. Jl;i 

OUESTION: Scott C r o s s f i e l d  did a l i t t l e  ci.Rsa2cfiw-el 

w i t h  -- Did he and  V e t s e l  work t o g e t h e r  o n  t h a t ?  

ANSIYER: I t h i n k  a l l  t h e  p i l o t s  worked ve ry  

c l o s e l y  i n  t h a t  a r e a .  I n  f a c t ,  o u r  p i l o t i n g  g r o u p  h a s  

a lways  been a v e r y  t i g h t - k n i  t o r g a n i z a t i o n .  

OUESTION: Th2t’s a n o t h e r  t r e n d ,  t h e n ,  you s e e  a s  
hl ACA 

A!JS!ER: Oh, you b e t .  I n  f a c t ,  it’s r a t h e r  

i n t e r e s t i n 7  t o  h e a r  t h e  o h s e r v i t i o n s  of  youppeople  l i k e  

John  l ia t thesrs ,  ou r  l a w y e r ,  who h a s  come i n .  He s a y s ,  ‘#It-’s 

a v e r y  d i s t i n c t  p e c k i n g  o r d e r  i n  t h e  C e n t e r ,  h e r e ,  a n d  

O p e r a t i o n s ,  F l i g h t  O p e r a t i o n s ,  i s  t h e  t o p  of t h e  peck ing  

o rde r .  

Q U E Y I - I ~ P J :  ~ i i .  Ti-,?t’s b t h a t  YOU -- 
AEiS:L3?: They c ? n t r o l  the  p h i l o s o p h y  o f  t h e  

C c n t e r  o p e r a t i o n .  P i l o t  s a f ? t ; <  is t h e  paramount  conce rn  

of o p e r a t . i ! q  ntvr i i r p l e n i . .  
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n s t a n d p o i n t  -- 
It realiy i s .  

Vintild it h e  a n  o v e r s t a t e m e n t  t o  

szy  tivit t h e  C e n t e r  was,  i n  e f f e c t ,  b u i l d  a round  t h a  p i l o t s ?  

Or b u i l t  a t  l e a s t  aro!Jnd th9 O p e r a t i o n s  C e n t e r ?  

;2”C’’ UJ#IER:  That’s a v e r y  t r u e  s t a t e m e n t .  

OUESTIONr okay.  

ANSt‘IERt That’s a v e r y  t r u e  s t a t e m e n t .  

And I g u e s s  one o f  t h e  t h i n g s  t h a t  r e a l l y  

2 r 
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u p s e t  u s  a s  o u t s i d e r s  l o o k i n g  i n  i n  t h e  s p a c e  program i s  

we l ook  and s e e  how many t i m e s  t h e  a s t r o n a u t s  cane  t o  t h e  

r e s c u e  and took  o v e r  when t h e  a u t o m a t i c  s y s t e m s  d id  n o t  

p e r f  orrn t h e  i r f rinc ti on .  

MJESTIof,!S k p o l l o  13 b e i n g  a good example.  

AIISI’IER: And t h e  s p a c e  p e o p l e ,  a t  l e a s t  t h e  

s p a c e  mana3ement p e o p l e ,  seem t o  be r e l u c t a n t  t o  u t i l i z e  

t h a t  c 3 p a b i l i t y .  The a s t r o n a u t s ,  b y  c o n t r a c t  wi th  o u r  

p i l o t s  h e r e ,  don’t have  n e a r l y  t h e  s a y  i n  t h e i r  own 

cie s t i n y  . 
OUESTIO:!: It’s -- I a lways  s e e  i t  a s  k i n d  of  

l i k e  a pyrai:iid. YOLJ have a r e g u l a r  pyramid  a t  t h e  C e n t e r ,  

whO3r-e t h e  pilots’ concernr ;  ; i re  v e r y  much a t  t h e  p i n n a c l e ,  

and t % n  i n  t h e  s p a c e  program, a l t h o u q h  a p p a r e n t l y  o u r  

a s t r n m u t s  hr.z:e a hit mere c o n t r o l  o v e r  t h e i r  r f e s t i n y  t h a n  

. : inl j ts C!O in t,h? S o v i e t  Union. 
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, t !ey- ' re  iiiuch more a c t i v e .  
, - . __. 

QUcS I I :i:J: !?i qh t . 
l J e , J e r t h e i e s s ,  i n  o:ir s p a c e  program it's an 

i n v e r t e d  pyramid  where yoir have  this overwhelming d i f f u s i o n  

of power and a u t h o r i t y  a n d  the a s t r o n a u t  i s  s t u c k  somewhere 

i n  t h e  midd le  o f  t h e  whole o r g ? n i z a t i o n ,  t h e  nriddle l e v e l  -- 
ANSXER: R i g h t .  

OUESTI(iN: -- f o r  t h i s  whole a r r a n g e m e n t .  

The 15 t ook  so  much t ime i n  t e r m s  of r e s e a r c h  -- 
o r  t h e  F -- X-15, r a t h e r  -- t ook  so much. time i n  terms of 

r e s e a r c h ,  d e v e l o p m e n t ,  a n d  need  f o r  manpower, hilt d u r i n g  

t h e  f i r s t  h a l f  of t h e  .'60s, r e a l l y ,  i t  seems t h a t  t h e r e  

were n o t  t oo  many o t h e r  programs g o i n g  o n  h e r e ,  l i k e  you 

had  s e e n  i n  t h e  .",Os, s a y ,  w i t h  102s. 100s. 

AidSl'VERS There  were n o t  a s  niany, b u t  t h e r e  were 

s t i l l  soiiie. 

QUESTION: Okay. 

AIWiE'R: ile c r e a t e d  t h e  l u n a r  l a n d i n g  r e s e a r c h  

pr0gra.n -- 
OUESTIOX: R igh t .  

AllSGEF?: -- which -- 
OLIESTI(;t.!r Were yoii i nvo lved  i n  t h a t ?  

AilS!;ER: I was i n v o l v e d  i n  t h n t .  

OilESTIoii: By the 'r:ay. 

R :  VIe c r e a t e d  t h e  i i f t i n q  body program -- 
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,tll o f  r . i . - c ,  t,zn<,ac2 i i ; inc ; s  were -- were done with  

.;ih,i t e v e r man po'x F: r i f  

'IUESTIGjii: Did i t  r e f l e c t  -- All t h o s e  seem to  

r e f l e c t  t h e  yrt?!.iing s h i f t  t h a t  o c c u r r e d  a f t e r  .'58 and t h e  

c r e a t i o n  o f  FiASA. 

ANSI'IER: The s p a c e  s i d e .  

flUESTI!lN: Toward t h e  s p a c e  s i d e  of t h e  agency ,  

ANS?;Ei?: That's r i g h t .  

QUESTION: Yes. 

ANSPER: And p l a c e s  l i k e  h e r e  were t r y i n g  t o  

f i n d  a r o l e ,  t r y i n g  t o  p l a y  a p a r t  i n  t h e  s p a c e  a c t i v i t y .  

J a b r a k e ,  a g a i n ,  was one of  t h e  m a j o r  d r i v i n g  

f o r c e s  a t  t h a t  t ime .  

QUESTIOF:: Nas i t  a -- a l m o s t  a d e s p e r a t i o n  

t r y i n g  t o  f i n d  a r o l e  i n  t h e  s p a c e  -- 
ANSI'IERr No, no. 

(3UESTIO:I: Okay. 

ANS1'1ER: T r y i n g  t o  u t i l i z e  our  c a p a b i l i t i e s  t o  

look a t  t h i n g s  where we f e l t  we had  a competence.  I t  

wasn't n -- 

OUESTIOfJ: I s e e .  

AHS#ER! -- d e s p s r a t i o n  a t  a l l .  

d e r i n q  i n  t h e  s e n s e  o f  
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C e n t e r ‘ s  s t ~ r ~ i ~ a i .  “Oh, ?iy Sod, i f  we don- j t  q e t  on t h e  

space  procir- , t h e y  i i q h t  s h u t  tilo C e n t e r  down:“ 

hi,15%!?: There  :.:as a m a s u r e  of t h a t ,  b u t  I 

don’t t h i n k  i t  was a -- I t  was a subl imin-71 t h i n g ,  r a t h e r  

t h a n  a v e r y  o v e r t  t h i n g .  I t h i n k  we saw t h a t  t h e r e  was 

i n d e e d  a g r e a t  t r e n d .  Seine of t h e  o t h e r  c e n t e r s ,  Lewis, 

for i n s t a n c e ,  a lmos t  g o t  o:it of t h e  a i r - b r e a t h i n g  

p r o p u l s i o n  br is iness  e n t i r e l y  a t  t h a t  t i m e ,  t o  d e v o t e  t o  

r o c k e t  imtors and s p a c e  p r o p u l s i o n  s o r t  of c o n c e r n s .  

We f e l t  t h e r e  was a b a l a n c e ,  b u t  we d idn’ t  

want t o  pu t  a11  o w  eggs i n  t h e  a e r o n a u t i c s  s i d e  of t h e  

housa .  

OUESTIONr S u r e .  

ANSb‘ER: And i t  vIas a m a t t e r  of t r y i n g  t o  s t r i k e  

a b a l a n c e .  

OUESTION: Flow d i d  t h e  C e n t e r  -- and I don’t  

kno!.! i f  yof t ’ l l  w i s h  t o  go o f f  t h e  r e c o r d  or  someth ing  -- 
H o w  d i d  t h e  C e n t e r  g e t  i n v o l v e d  i n  the- p rog  r a ie? 

D i 4  t h a t  s t a r t  v e r y  e a r l y  on vjhen Lockheed was d o i n g  

t h e i r  work? 

uE--rz 

i >*pido :p 
A t i S W R :  Again,  I was ( i n a u r f i b  

IOPI: A n y t h i n g  yoii can  add t h e r e  t h a t  you 

f e e l  you can atid wouid h r t  a p p r e c i a t e d .  
Lce i i  

ANS~!E !?~  Okay,  l e t  liie t e l 1  you  a b o u t  t h e  

progirax,  f i r s t  -- 
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of w h 3 t  m u s t  have  been '62 o r  ' 6 3  -- I d o n ~ ' t  remember i f  

I c an  go hack -- h u t  t h e y  wade a p r o p o s a l  t o  u s  t h a t  we 

s h o u l d  look i n t o  t e r m i n a l  f a v o r e d  l u n a r  l a n d i n g ,  b u t  

a giir!heled e n q i n e  i n t o  a f l y i n q  machine.  

Bell had been o p e r a t i n g  a number of VTOL 

niachines ,  X-14 ( i n a u d i h l e )  i n  t h e  t e s t  v e h i c l e ,  and  t h e y  

came ij,o w i t h  a p roposa l  f o r  the  cjirnbeled e n g i n e .  

We l e t  a stiudy c o n t r a c t  t o  thein t o  do  a 

p r e l i i i i i n a r y  d e s i g n  a n d  we went down t o  s e l l  i% t o  Houston,  

We found a f a i r l y  qood r e c e p t i o n  Ser k l t  Wi l l i ams .  

1 very  much opposed t o  i t .  

-&d *\ 

C'dbS 

0UESTI~I:i: Ah,  that.'^ i n t e r e s t i n g .  

Al?iS! ' lEF:  Lclngley was s t i l l  -- 
QUES?'i!)il: Pihy? 

AtNSi'lER: T h e i r  b r i d g e  s t r u c t u r e .  

CNE:iTl:)!J: And k+z+wry s t i p p o r t e d  t h e  b r i d g e .  
Fwpt 

Fc-4 
k,F!:3;;3?: !.!ax . s u p p o r t e d  t h e  b r i d g e  
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,4.>f:j i;ER : -- a n 3  we 53id. "V!e can do i t  f o r  

So i t  l e f t   so:^ of t h o s e  p e o p l e  w i t h  egg on 

{ .he i r  f a c e  s a y i n g ,  '*;fey,  i t  c o s t  t w i c e  a s  iiiuch t o  do a 

j o b  t h a t  wasn't t h a t  i3ood." 

L 

1Ye c o n t r a c t e d  w i t h  B e l l  t o  b u i l d  t h e  v e h i c l e s ,  
5 - e ?  

and Bob5i -mxms was t h e  g u y  t h a t  r e a l ' l y  sp rung  t h e  money 

f o r  t h a t .  The Houston p e o p l e  r e a l l y  were n o t  p a r t i c u l a r y  

enamored w i t h  i t ,  b u t  &+mew a t  t h e  h e a d q u a r t e r s  l e v e l  

d id  approve .  

S + %  

lVe b u i l t  i t .  Be l l  r an  i n t o  some problems w i t h  

c o s t .  PIe s a i d ,  " I iey,  we.'re g o i n g  t o  p u t  a c e i l i n g  on i t ,  

spend t h e  money. \%en you ' re  t h r o u g h ,  d e l i v e r  a l l  t h e  

components o u t  h e r e ,  we will f i n i s h  a s s e m b l i n g  i t ,  we 

w i l l  check i t  orit o u r s e l v e s ,  and  we w i l l  g o  f l y .  Which is  

e x a c t l y  what we d id .  

QUESTION: !Yere t h e y  b u i l t  a t  Be l l  Aero Systems 

i n  Buffalo? 

A ? I S ! W R :  I n  B u f f a l o .  

And we f l e w  t h e  ii!achineS. Pie made, I g u e s s ,  

199 f l i g h t s ,  or  soi iwthinq i n  t h  

d e m o n s t r a t e d  i t ,  we checked o u t  

c h i e f  p i l o t :  down a t  Hous ton ,  a n d  Bud his a s s i s t a n t ,  

a n d  d e l i v e r e d  t h e  v e h i c l e s  down t h e r e  i n  t h e  s p r i n g  o f  

1947. 



a n Y t 5 , l n q .  J a c k  !cia$ ai? arrzy o f f i c e r  a s s i g n e d  t o  work 

w i t h  U S  i n  t h e  p i l o t . i n T  o f f i c e .  

I3Ui!STI03: R i g h t .  Elow I r e c a l l .  He was 

a h o u t  the o n l y  mach 2- ra ted  my p i l o t  i n  t h e  wor ld ,  I 

t h i n k .  

AtJSNER: R i g h t .  R i g h t ,  

J a c k  was a v e r y  c o l o r f u l  i n d i v i d u a l .  He had 

a v e r y  s i x t h  s e n s e  -- 
QUESTION: I s  h e  s t i l l  around,  

RNSNER: -- f o r  f l y i n g  VTOL machines .  

I u n d e r s t a n d  h e  i s  s t i l l  i n  t h e  Army. I 

u n d e r s t a n d  h e  h a s  a s t a r  now. He was a major  h e r e  a t  t h e  

t i i u z .  And t h e  l a s t  t h a t  I knew o f  J a c k  he was t h e  

commander of  t h e  Dugway Proving  Grounds,  up a t  Dugway, 

Utah. 

OUESTION: Ah. Hrnrnm. 

That 's  an odd p l a c e  f o r  a n  a v i a t o r  t o  w i n d  up. 

AKiXER:  Fie h a d  some s o n s  who f o l l o w e d  him 

i n t o  the  h e l i c o p t e r  worici, and one of Lhe:n was k i I l e d  i n  

Vietn;!::~ when h e  ji;i5 i n  V i e t n m .  

J a c k  was ve ry  invo lved  i n  t h a t ,  and  1 t h i n k  he 

;:lade sc?n:e v e r y  innovqtiva c o n t r i k i i t i o n s  t o  t h e  VTiJL wor ld ,  
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working on t h e  f i r s t  a t t i t t i i d ?  c o n t r o l  on a VTOL. machine.  

3 M ,-\ L<; 1' 1 i I , j l  > ?i : O n t h e  . LLQV 
I *,: y' 9.. ti&-*" 

of o u r  b r e t h r e n  a r o u n d  a r o u n d  t h e  wor ld  

i n  the  VTOL f i e l d  were v e r y  s k e p t i c a l  t h a t  t h a t  would be 

s u c c e s s f u l ,  a n d  no!*/ it's b e i n g  used  i n  a l l  VTOL machines .  

L'ie've done some v e r y  i n n o v a t i v e  t h i n g s ,  we've- 

done some v e r y  u n i q u e  t h i n g s ,  because  we d i d n ' t  know any 

b e t t e r .  

QUtSTIONt What happened?  h a t  happened  -- How 

come t iouston s t a r t e d  l o s i n g  t h o s e  a i . r c r a f t  and  t h e y  g o t  

~'esi away from t h e r e .  Was i t  t h a t  t h e y  weren't r u n n i n g  t h e  

programs CinautTiX-7 e they 've been  r u n  o u t  h e r e ?  

For one t h i n 9  -- 
A M S X R :  I a t t r i b u t e  i t  t o  t h e  p r e s s  t o  make 

a s c h e d u l e .  

QUESTION: Oh, okay. 

A i W i E R r  There 's  a l o t  of c o n t r o v e r s y ,  and I'm 

s u r e  t h e y  have -- T h e r e  a r e  two s i d e s  t o  e v e r y  c o i n .  Our  

o b s e r v a t i o n  -o f  t h e  f i g u r e s  says, f o r  i n s t a n c e ,  we n e v e r  

o p e r a t e d  i n  w r e  t h a n  a IO-knot wind.  We f e l t  t h a t  was 

r e a l l y  the -- 
0 UES'TI 0 iR  8 The max i  mum ? 

,4>iSXr?: -- t h e  zax imim t h a t  we c o u l d  s a f e l y  

f l y  i n  and be assi!red til?t. 'We ':?Q!JlCf have a d e q u a t e  c o n t r o l  
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t h3lf6? ycct. 

'io11st,an -- 

O!jl:STI:).N: Ti:.jt's a l m o s t  t r u e  f o r  t h e  ( i n a u d i b l e ) .  

ANSZER: I r e a l i z e  t h a t .  

And i t  was a t t i t u d e  c o n t r o l  power t h a t  h7as t h e  

l i m i t i n g  f a c t o r .  The Hotiston p e o p l e  f e l t  t h e y  h a d  t o  

up t h a t  t o  15 k n o t s  i n  o r d e r  t o  g e t  i n  t h e  number of f l i g h t s  

t h a t  t h e y  f e l t  n e c e s s a r y  t o  a d e q u a t e l y  t r a i n  t h e  

a s t r o n a u t s .  

The f i r s t  two a c . c i d e n t s  were r e a l l y  a t t r i b u t a b l e  

t o  wind. I n  t h e  f i r s t  c a s e  t h e  wind was h i g h ,  and a t t i t u d e  

r o c k e t  f u e l  was used  a t  a much h i g h e r  r a t e  t h a t  was 

a n t i c i p a t e d .  He r a n  o u t  of c o n t r o l  f u e l .  

QUESTION: ? h e r e  you 90. 

APJS!?'ER: I n  t h e  s e c o n d  i n s t a n c e  -- 
OUESTIONt ( I  na i id ih l  e .  ) 

AEISI'IER: -- a g a i n ,  t h e  winds were h i q h e r  t h a n  

p r e d i c t e d ,  t h e r e  x a s  a v e r y  l a r g e  s h e a r  i n  t h e  wind ,  s o  

t h a t  w h i l e  thr, w i n d s  on t h e  g round  were b lowinq  a t  c l o s e  

t o  15 k n o t s ,  q[ists as h i g h  a s  60 k n o t s  were e x p e r i e n c e d  

a co:iple hiindred f e e t  i n  t h e  a i r ,  and i t  t i p p e  

a i r p l a n e  o'rer. I t ,  t i p p e d  t h e  imchinc  o v e r .  ( 

v e r y  i , n r e l y  got  o u t  w i t h  l i f e .  

p.m+' 

QUESTsI{ j / i t  Yes. 

A >; 5; I EH : In  t h e  t h i r d  i n s t a n c e  -- and t h e y  l o s t  
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t h r e e  .;f ther;i -- In t h o  t h i r d  i n s t a n c e  i t  was a power 

f<ai!crs. I f g a i n ,  -7 d i f f e r e n c e  i n  p h i l o s o p h y .  Pie a 

ivny s f  b r i n g i n g  t h e  ernergeqcy po:..er on t h e  l i n e .  

r e c o r n e n d e d  i n  t h e  LLT’:s t h a t  a d i f f e r e n t  

pcwer switching scheme was iise-!, and t h a t  p o x e r  s w i t c h i n g  

scheme c o s t  t h e n  t h a t  v e h i c l e .  

OUESTIONr So you h-d t h e  one l u n a r  l a n d i n g  

r e s e a r c h  v e h i c l e  h e r e ,  and  t h e n  you h a d  t h r e e  -- 
ANSPIER: k’!e h a d  tlvo. 

QUESTION: You h a d  two. 

ANSVIER: Ke had two v e h i c l e s  h e r e .  \Ye f l e w  t h e  

. . . .  

number 1 machine t h r o u g h  t h e  f a l l  of J66 and t h e n  we 

a s sembled  t h e  second  machine a n d  f l e w  it  t o  d e m o n s t r a t e  

t h a t  i t  was just l i k e  t h e  f i r s t  machine.  Ke d e l i v e r e d  

t h e  f i r s t  machine t o  Houston i n  .Janrrary o f  ’67 a n d  t h e  

second machine i n  F e b r u a r y  o f  ’67. So t h e y  g o t  t h e  two 

L L R V s  and  t h e y  i n d e p e n d e n t l y  bough t  t h r e e  LLTVs. 

OUESTIOIJr Of t h e  f i v e  of  t h o s e ,  t h r e e  were 

l o s t ,  t h e  one  -- 
A f W I E R :  One LLR‘J was l o s t ,  two LLTVs were 

lost. T h e r e  is t h e  one LLR‘I, number 2 ,  h e r e ,  a n d  there’s 

ne.  G r e a t  

y orl t h a t  program. 
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:vent t o  the g e n e r a l  a v i a t i o n  

wrrld. JLLWs had e.ndccr'. I :sac; a s k e d  t o  t a k e  o v e r  t h e  

g e n e r a l  a v i a t i o n  x r r l d .  Vie hoiight t h e  t w i n  Comrnanche. 

'I'hc3t's down i n  L n e  h a n q a r .  The i d e a  was t o  make an 

a n ; i l y s i s  of t h e  p r e d i c t a b i l i t y  of ae rodynamic  

c h a r a c t e r i s t i c s  . f o r  g e n e r a l  a v i a t i o n  c l a s s  a i r c r a f t .  

We bought. t h e  a i r p l a n e .  We p u t  i t  i n  t h e  
i 

f u l l - s c a l e  t!mnel back a t  Langley  -- and C h e s t e r  I i?u,'%. 

t h e n  went t h r o u g h  a n  a n a l y t i c a l  p r o c e s s  

t o  p r e d i c t  t h e  d e r i v a t i v e s  t h a t  we had. 

QUESTIOWr F 1  i yh t d e r i v a t i v e s  . 
4NSIk'ER: iiie had t h e  ineasureiiients i n  t h e  

f u l l - s c a l e  t u n n e l  a t  Lang ley ,  a n d  C h e s t e r  p r e d i c t e d  t h e  

d e r i v a t i v e s  a n a l y t i c a l l y .  lfade t h a t  compar ison .  

'7UESTIoNr CVhat y e a r  was t h i s ?  About .'68. 

A3SWEQZ ' 6 7 .  

OUESTIOFI: .'67. 

Yoii d i d  n o t  make t h e  a i r c r a f t  a 

v a r i a b l e - s t a b i l i t y  a i r p l a n e ,  d i d  you? Tha t  was t h e  

J e t  S t a r .  

A;.'Sl;i:R: The J e t  S t a r  was a v a r i a b l e  

s t n t )  i 1 i t y. 

9 U E Z ~ l ~ I O N :  Okay. 

h b l S 3 E 9 2  A t  th?? s t a g e  i n  t h e  gaiiie, i n  t h e  l a t e  
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s r  of -"J7 Pav! I--L a n d  J o e  H e i l  app roached  i~ !e and 

s a i d ,  " X e  have b e e n  i n v i t e s  bjt t h e  A i r  Force  t o  

p a r t i c i p a t e  i n  t h e  c:itegorjt 2 t e s t  for- t h e  512-71. We 

need  somekmciy t o  go i n  t h e r e  a t  a f a i r l y  h i g h  Level  t o  

r e p r e s e n t  NtlSA, t o  g a i n  a n  e x p o s u r e  t o  t h e  a i r p l a n e ,  f i n d  

o u t  \+ha t  k i n d  of  o p e r a t i o n a l  e x p e r i e n c e  they've h a d ,  

f i n d  o u t  what s o r t  of t e c h n i c a l  e x p e r i e n c e  t h e y J v e  had ,  

and ,  i n  e s s e n c e ,  p r o v i d e  a channe l  f o r  u s  i n t o  t h a t  

e x p e r i e n c e .  

e x p e r i e n c e ,  they -' re d o i n g  it 
w 

" I t ' s  

f a i r l y  r e g u l a r l y ,  we want t o  open t h e  door t o  t h a t  

t e c h n o l o g y  compared t o  t h e  8-70, compared t o  t h e  X-15:" 

And I was p i c k e d  t o  be  t h e  guy. Would I be 

i n t e r e s t e d ?  'They s p e c u l a t e d  - 
QUESTION: And he's h a r d l y  t h e r e .  

ANSI'IERr They s p e c u l a t e d  t h a t  i t  would p r o b a b l y  

be a t h r e e-  t o  six-month exposure .  Maybe n o  p o t e n t i a l  f o r  

a n y t h i n g  beyond t h a t .  B r i t  t h e y  r e c o g n i z e d  t h e  s p e c i a l  

a c c e s s  p r o p e r t i e s  of t h e  s y s t e m ,  a n d ,  a g a i n ,  r e c o g n i z i n g  

we m i g h t  n e v e r  be  a b l e  t o  p u b l i s h  a n y  o f  t h e  i n f o r m a t i o n  

t h a t  we a c q u i r e d ,  b u t  a t  l e a s t  i t  would be background 

e x p e r i e n c e  t h a t  we cou ld  t h e n  a p p l y  t o  t h e  D-70 d a t a  t h a t  

we were g e  t i n g  and deal :v i th  t h a t  d a t a  m y b e  w i t h  inore 

c o n f i d e n c e  
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wasn't i n t e r e ! i t e d .  I m i d ,  '* , t h e  q n n c r a l  a v i a t i o n  

ivor1.d looks  t o  tn 5.;. a l m g e r  t e r : ? ,  i!!LiCh m o r e  

i n t e r e s t i n . 3  f i e l d .  I +.ii: ., Ln!: I can do a l o t  i m r e  i n  t e r m  

of c r c i t i v i t y  over t h e  loncj i~.iii!l." And I r e a l l y  wasn't 

i n t e r e s t e d .  

QUESTION: Has t!iat changed?  

ANSNER: They s a i d ,  "Go back  and t h i n k  a b o u t  

i t  over  t h e  weekend:" 

I t  was a F r i d a y  a f t e r n o o n .  ."And come back  and 

c h a t  w i t h  LJS Monday iriorninq. 

And I 

morning,  and 

you  t o  y o  do i t .  

t o  g o  d o  i t .  I f  

i n  g e n e r a l  a v i a t  

a v i a  t i on t h  i n q , 'I 

came hack and  c t a t t e d  w i t h  them Monday 

F4-h. s a i d ,  " L o o k ,  go  do i t .  I'm a s k i n g  
s i t  

I'm n o t  t e l l i n g  you, b u t  I ' m  a s k i n g  you 

i t  doesn ' t  pan o f i t ,  we ' l l  p u t  you back 

on,  and you can go do t h e  g e n e r a l  

h u t  s ? i d ,  '$1 t h i n k  y o u r  e x p e r i e n c e  i n  

t h e  high- speed viorld i s  r e a l l y  more u s e f u l  t o  u s  t h a n  

t h e  low- speed world." 

And thqt ' s  how I g o t  i n v o l v e d .  I went o v e r  -- 
I bias g i v e n  t h e  c h o i c e  of -- 

OUESTION: Was t h a t  b e i n g  c o n d u c t e d  a t  t h i s  

h a z e ?  

AIISHER: Yes, h e r e  a t  Edwards. 

I iLiecac3e a p a r t  of t h e  Air Force  team a s  a 

cc)r?s!Jl h n t .  I s:!as ass ic jner!  a r e s p o n s i b i l i t y  f o r  l o o k i n g  
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a t  longiti.iriina! s t a b i l i t y  Qn t b e  a i r p l a n e ,  and  was wnrking 

i n  t h e  o f f i c e  ?s a n  Air Force  expioyee for  a l l  ? r a c t i c a l  2 
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S P  

QUESTIGi-!: Nnw this is  t h e  FR-71. 

I t h i n k  were i n  s t  

AI,JS ii’ER: ime ( i n a u d i b l e ) .  

RUESTIl.IEI: Okay. G r e a t .  

ANSPIER: I was a s k e d  t o  l o o k  t h e  p i c t u r e  o v e r  

and  see  i f  we c o u l d  be of u s e  t o  them t o  look a t  o t h e r  

a r e a s ,  and I p i c k e d  a t o t a l  of a b o u t  s i x  p e o p l e  froin 

h e r e  i n  t h e  C e n t e r  -- a l l  s e n i o r ,  e x p e r i e n c e d  p e o p l e  -- 
t o  go  o v e r  a n d  work wi th  u s .  Broad s p e c t r u m ,  p r o v i d e  

a s s i s t a n c e .  

The Air Force  h a d ,  oh ,  t h r e e  c i v i l  s e r v a n t s ,  I 

g u e s s  i t  was, and a b o u t  s i x  m i l i t a r y  p e o p l e  working t h e  

whole s t a b i l i t y  and  c o n t r o l  a r e a ,  or t h e  whole a i r p l a n e  

a r e a .  And t h e y  were r e a l l y  s h o r t  o f  t e c h n i c a l  c a p a b i l i t y .  

So I t h i n k  we a l l  go t  o u t  of t h a t  v e r y  welL,  a n d  

got a ve ry  good e x p o s u r e  t o  what t h e  c o n c e r n s  were. A t  

t h a t  s t a g e  o f  t h e  game t h e  Air F o r c e  was 4 
want ing  t o  r e i n s t r u i n e n t  t h e  catecjory 2 

a i r p l a n e ,  and !we v o l u n t e e r e d  t o  p u t  a HASA d a t a  sys te in  i n  

t h e  a i r p I 3 r i e .  

o s i t i  
sT 6-A . . .  i_ 
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i ien  i i e i l s s  wils r i r n r i n q  t h e  s t o r e  a t  t h e  time, 

1 sqic!, !'t!?, we want to do i t  w i t h  t h e  Lockheed 

instr : ! : : icr . tat ion. is'e recognize i t -' s  not as  good as yours, 

bcit we doc ' t  w3nt to  change t h e  sys tem a t  t h i s  s t a g e  o f  

t h e  game, but, y s s ,  we d o  have two YF-12s s i t t i n g  i n  t h e  

b a r n  o v e r  h e r e .  I f  you wan t  t o  u se  them,  you're welcome 

t o  u s e  them." 

QUZSTIOII: And a r e  t h o s e  t h e  two t h a t  NASA's 

s t i l~ l  i i s inq?  

ANSWER: .llLet's s i t  down a n d  decide how we 

p u t  t h i s  program together:" 
U r s i o i  

And hiajor Sam A-1..srrrr ' ' , who was, i n  e s s e n c e  t h e  

c u s t o d i a n  f o r  t h o s e  a i r p l a n e s  h e r e  on t h e  b a s e ,  A i r  

Defense Comand ,  9ot  t o g e t h e r ,  a r d  we p roposed  a j o i n t  

program. Very noxiel i n  i t s  a r r a n g e m e n t ,  b e c a u s e  NASA was 

g o i n g  t o  pay t h e  d o l l a r .  

Norinally i n  o u r  a r r a n g e m e n t s  w i t h  t h e  A i r  F o r c e  

we p r o v i d e d  t h e  p e o p l e  and  t h e  A i r  Fo rce  p r o v i d e d  t h e  

money. 

OUESTIOll~ L i k e  l i f t i n g  body a n d  so f o r t h .  

RNSDLIR: Like X-15, maybe -- 
OUESTi(:N: Okay ( i n a u d i b l e  f . 
A:IS:71ST) : -- i s  a b e t t e r  exaivple. 

R-70 i s  a b e t t e r  ex 

0 u I:; -r 1 \ )  ;i : (1 k 3 y . 



2 
i 

3 

A 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

56 

ANSHER: Air Force r e a l l y  p u t  i n  t h e  b e t t e r  

share of t h e  i i o i l a r s  i n  e2ci-L of  theiii by o r d e r s  of 

o'qn i t tid P 

The F-12 NASA p u t  i n  t h e  d o l l a r s .  The Air 

F o r c e  p u t  i n  n o  money a t  a l l .  They did p r o v i d e  u s  w i t h  

some 110 A i r  Defense  Command p e o p l e  t o  m a i n t a i n  t h e  

a i r p l a n e ,  t o  r u n  t h e  s u p p l y  sys t em,  and we p r o v i d e d  the 

t e c h n i c a l  e x p e r t i s e .  

Ne i n s t r u m e n t e d  t h e  two a i r p l a n e s  and we 

i n t e r m i x e d  t h e  r e s e a r c h  program wi th  t h e  Air Defense  

Command prograin t o  c o n t i n u e  t h e  deve lopmen t  of t a c t i c s  

f o r  t h i s  k i n d  of i n f o .  

OUESTION: IJow t h a t  major -- H i s  name was 

Sam R a c i n i ?  

ANSiS'ER: U r s i n i .  U-r-s-i-n-i. 

OUESTION: Okay. 

AMS P E R  € a d  b e e n  t h e  commander 

of t h e  t e s t  f o r c e ,  t h e  SR-71 t e s t  f o r c e  when we 
& 

+ha+&S&e-)- t h e  a g r e e m e n t ,  

OVESTION: T h a t  was h i s  n ickname,  r i q h t ?  It 

was Rober t  S t e p h e n s .  

ANSKER: Rober t  S t ephens .  F u l l  c o l o n e l .  

And  s h o r t l y  t h e r e a f t e r  C o i o n e l  J o e  Roger s ,  wh6 

was t h e i r  d e f e n s e  corx:i-tnder, was p l a c e d  i n  corninand of t h e  t e s t  

f o r c e .  
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A. ! , '5X3:  So Roger s  was r e a l l y  o u r  s e n i o r  b o s s ,  

B u t  Saiii was r e a l l y  t h e  s a l e s x a - ; ,  

J o s  wras p laced  a s  t h e  t e s t  f o r c e  commander. 

0UESTIOi.i: O k a y .  

AI:Sl':E2: And I was h i s  d e p u t y  i n  t h i s  NASA-Air 
,.&& Y[=-i?.. 

Force a r r angemen t .  And w e  g o t  Siwmh-bh ' f o f f  t h e  ground.  

li'e f l e w  f o r  t h e  f i r s t  time i n  December of  1969. 

The a i r p l a n e  had been  do:.m f o r  23  months. We s t a r t e d  t o  

work on i t  i n  September  -- 
OUESTION: Of ' 6 8 .  

A NSTI ER : 

QUESTIONt oh,  y e s ,  of c o u r s e .  December '69. 

ANSWER: In t h r e e  months we t o o k  t h e  a i r p l a n e s  

.'6 9. 

out o f  s t o r a g e ,  upda ted  t h e n ,  added  o u r  i n s t r u m e n t a t i o n .  

The program p r o g r e s s e d  u n t i l  what must have  been J u n e  of 

1971 and L i e u t e n a n t  Co lone l  J ack  Layton had r e p l a c e d  

Rogers  as t h e  t e s t  f o r c e  comvander. 

OUESTI!)!ir Okay. 

A?ISMR: And Layton  g o t  f i r e  i n d i c a t i o n  a f t e r  

coming hack from r) m i s s i o n .  He c o u l d  n o t  g e t  a 

conf i r .ma t inn  o f  t h a t  f i r e ;  f l e w  a r o u n d  t h e  l a n d i n g  

p a t t e r n  f o r  a lmos t  15 m i n u t e s  -- 
OU5STI(li;: Ton!: a long t ime f o r  a f i r e  i n d i c a t i o n .  

A?;SXR: -- b e f o r e  he  was c o n v i n c e d  t h a t  he  
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2 c o n c e r n e d  abou t  b r i n g i n g  an a i r p l a n e  down c l o s e  t o  t h e  

3 runway f o r  f e a r  t h a t  t h e  swing might f a l l  o f f .  

4 

r e a l l y  hail a f i r e ,  a n d  a t  t h a t  s t a g e  o f  t h e  g a m  he was 

2 
"i 

So he and t h e  crew raenber e l e c t e d  t o  e j e c t .  

5 OuEsrIoNI mq. 

6 (End of recording.) 
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