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P R O C E E D I N G S -  _ _ _ _ _ _ _ _ - - -  2 

MR. BELLMAN: Well, t o  s t a r t  Out w i th ,  1'11, W e ' l l  

go down some of your ques t ions  h e r e ,  and t h e n ,  I th ink  t h a t ' l l  

l e ad  t o  o t h e r  t h ings .  

I came t o  F l i g h t  Research Center  i n  March of 1950 .  

And I spen t  8 yea r s  p rev ious  t o  t h a t  a t  t h e  L e w i s  Center. 

BY MR. HALLION: 

P Engine and Propuls ion Labs? 

A. Yeah. I w a s  s t r i c t l y  an engine  and propuls ion  man, 

and n o t  an aerodynamicist .  

Although t h e  reason w e  came o u t  h e r e ,  i s  w e  had a 

son who had chronic  i l l n e s s  and w e  . . . t h e  d e s e r t ,  so I askec 

f o r  a t r a n s f e r  o u t .  

And wi th  t h e  unders tanding t h a t  I would kind of do 

anything they  wanted m e  t o  do. 

P Sure. 

A. And, so it wasn ' t  -- and they w e r e n ' t  r e a l l y ,  d i d n ' t  

need a 1 0 0  pe rcen t  p ropuls ion  man, so I d i d  g e t  q u i t e  involved 

i n  t h e  measurement of drag on a i r p l a n e s ,  which i s  about h a l f  

p ropuls ion  and h a l f  aerodynamics. And -- 
Q. I n l e t  performance, and t h i n g s  l i k e  t h a t ?  

A. T h a t ' s  r i g h t .  I n  o t h e r  words, you c a n ' t  measure t he  

drag on an a i r p l a n e  un le s s  you can measure t h e  t h r u s t  of t h e  

engine.  

Q. Tha t ' s  common sense .  

A. And so it combines t he  2 .  



4 

f 

5 

10 

11 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
kce-Federal Rewrterr, fnc 

25 

3 

Q' Okay. 

A. And measuring t h e  t h r u s t  of a j e t  engine i s  a ,  i s  a 

e x a c t i n g  t a s k ,  l e t ' s  p u t  it t h a t  way. 

Q. Kind o f  a mul t i- d i sc ip l ine- type  approach. 

A. Right.  

W e l l ,  I k ind  of f e l l  h e i r  t o  t h a t ,  and t h e ,  and I 

e v e n t u a l l y  kind of  headed up any o f  t h e  groups t h e r e  t h a t  workf 

on propuls ion.  And t h a t ' s  k ind  of why Drake, I teamed up w i t h  

Drake, I kind o f  -- I ,  I ,  he w a s ,  he w a s  t h e  l e a d e r  and t h e  

mind, I t h i n k ,  behind most o f  t h e s e  advanced p r o j e c t s ,  and I 

was k ind  o f  h i s  r ight- hand man and consu l t an t  i n  regards  t o  

p ropuls ion  t h i n g s .  

Q. Was t h a t  k ind  o f  a . . . arrangement? I n  o t h e r  word 

was he ass igned ,  i f  you w i l l ,  t h e  t a s k  o f  advanced planner?  

A. Yeah. 

Q. Okay. 

A. Yeah, he ,  ile d i d  t h a t .  I w a s  never ,  I was always 

a s s o c i a t e d  t o  him informal ly .  

Q. The re ' s  ano ther  i n d i v i d u a l ,  okay. L. Robert Carmen 

( p h o n e t i c ) .  Does t h a t  -- I d o n ' t  t h ink  h e ' s  o u t  t h e r e  t oo  long 

A. N o .  I n  f a c t ,  he came from L e w i s .  

Q. Oh, okay. What was h i s  r o l e ?  H e  seemed, f o r  a w h i l  

t o  be i n  advanced p r o j e c t ' s  th ink ing .  

A. W e l l ,  he w a s  t h e  same tyge of  person.  

Actua l ly ,  a t  t h e  t i m e  they s t a r t e d ,  he and I were 
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working i n  t h e  same s e c t i o n  a t  Lewis, and they pu t  i n  a r e q u e s t  

f o r  somebody who'd come from L e w i s  o u t  t h e r e ,  because they d i d  

want somebody t o  work on pro?uls ion ,  see. 

P Okay. 

A. So, i n  o t h e r  words, t h a t  was r e a l l y  -- when I came 

o u t ,  I was excess  baggage, because they 'd  a l r eady  had one guy 

from L e w i s  who'd came o u t  t h e r e .  

B u t  t hen ,  a f t e r  I was o u t  he re  -- oh,  I d o n ' t  know, 

a year  o r  2 ,  Carmen l e f t ,  went w i th  Northrup. SO -- 

Q. 

A. 

Q. 

A. 

did .  

Q. 

A. 

Q. 

A. 

Q 

I see.  

-- then  I took over  all t h e  . . . drag  work. 

Okay. 

So Carmen r e a l l y  s e t  up what I ,  what I even tua l ly  

I see.  Okay. 

-- a s  f a r  as t h e  propuls ion  s t u f f .  

And then l e f t  t o  go i n t o  p r i v a t e  i ndus t ry .  

Yeah. 

I o f t e n  wondered what happened t o  him. Because he 

seemed t o  d i sappear  completely from t h e  NACA se t- up ,  and he 

d i d n ' t  appear even i n  t h i n g s  l i k e  A I A A  r e g i s t r i e s  -- would g i v e  

you an i n d i c a t i o n  -- 

A. I th ink  h e ' s  s t i l l  wi th  Redondo Beach, l a s t  I heard.  

He worked i n  F l o r i d a  f o r  a whi l e ,  on t h e  , what was it t h e r e ?  

Q. SNARK? 
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A. SNARK. 

Q. Yeah. The re ‘ s ,  t h e r e ’ s  a s t r a n g  group o f  -- 
A. Yeah. And then ,  then l a t e r  on,  ne came back f o r  a 

long t i m e .  H e  l i v e d  down i n  t h e  r eg ion  of Manhattan Beach, or 

Redondo Beach, o r  someplace down . . . . 
Q. I . . . a whi le  back a p r o l e c t  o f f i c e r  on SdARK, and 

he remarked t h a t  SNARK’s r e l i a b i l i t y  was such,  t h a t  tes t  per-  

sonnel  a t  t h e  Cape r e f e r r e d  t o  t h e  “S~URK-f i l l ed  w a t e r s  of t h e  

Caribbean. “ 

A. W e l l ,  I had heard t h a t  express ion .  The “SNARK- 

i n f e s t e d  waters.“ (Laughing.) Yeah. 

Q. Oh, w e l l .  

A. Oh, w e l l .  

So, Drake, Drake -- w e  always c a l l e d  Jake ,  Jake 

Drake -- I d o n ‘ t  know why he eve r  g o t  t h a t  name? 

Q. Did he c o m e  from Langley o r i g i n a l l y ?  

A. We came from Langley. But he came o u t  be fo re  m e .  

H e  was i n  t h a t  f i r s t  group. 

Q. Okay. 

A. I I e  came ou t .  

9. Back i n  ‘ 4 6 .  

A. ‘ 4 6  o r  ’ 4 7 ,  something l i k e  t h a t .  

Q. Rela t ive ly  e a r l y  on.  

A. So I didn‘  t come o u t  till ’ 5 0 .  

Q. I n  t h e  e a r l y  days ,  when you had high-speed f l i g h t  
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r e sea rch  s t a t i o n ,  and then a f t e r  ' 6 4  high-speed f l i g h t  s t a t i o n  

r e a l l y  be fo re  you g o t  i n t o  t h e  formal ized F l i g h t  Research Centt 

d i d  you have a formal ,  i f  you w i l l ,  d i r e c t o r  o f  r e sea rch  o f  

ch i e f  of  r e sea rch?  I have n o t  seen t h a t  t i t l e  u n t i l  Tommy 

Cole came o u t  t o  t h e  Center  from Langley. 

A. N o ,  w e  d i d n ' t  when w e  f i r s t  came o u t .  

We were r e a l l y  a branch of Langley, see, before  w e  

became a center. W e  w e r e  j u s t  a branch o f  Langley. 

And w e  answered t o  t h i s  fe l low Hartwick Sulay (phonc 

t i c )  who you nay have t a l k e d  t o .  

Q. Right.  

A. So w e  used t o  ca l l  him t h e  g r e a t  whi te  f a t h e r .  

(Laughing. 1 

Q. The g r e a t  whi te  f a t h e r .  T h a t ' s  very app rop r i a t e .  

That ,  t h a t  w a s  a ques t ion ,  i n  f a c t ,  t h a t  I had l istf  

i n  t h e r e  on Sulay.  What w a s  h i s  r e l a t i o n s h i p  t o  t h e  Center? 

Did t h e  Center  ac t  i n  t h e  e a r l y  y e a r s  a t  Langley 's  b idding,  or  

w a s  it always somewhat independent? 

I f  f o r  no o t h e r  reason than t h e  f a c t  t h e r e  was a 

g r e a t  geographical  s epa ra t ion?  

A. W e l l ,  a c t u a l l y ,  when I f i r s t  came h e r e ,  it was 

s t r i c t l y  a t  Langley 's  b idding,  because even,  even t r a v e l  reques  

had t o  go back through t h e r e .  

Q. ( Inaud ib l e ,  1 

A. Yeah. 
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Q. That w a s  a very s t r o n g  formal ized arrangement. 

A. Right.  Yeah. And sometimes,  t hen ,  i t  took us about  

3 months t o  g e t  our  t r a v e l  pay because of a l l  t h e  mechanics of 

g e t t i n g  the  paperwork s igned  f o r .  

Q. Stamped h e r e ,  stamped t h e r e .  

A. Yeah. Was kind o f  r i d i c u l o u s .  

Q. Yeah. I n  1 9 4 8 ,  NACA c r e a t e d  the  Research FA p r o j e c  

panel .  And promptly Sulay w a s  formally e n t i t l e d  as r e sea rch  

a i r p l a n e  p r o j e c t s  l e a d e r .  

A. Right. 

Q. Now, what was t h e  r e l a t i o n s h i p  of t h a t  group t o  t h e  

F l i g h t  Research Center? Was t h a t  group, you might s ay ,  es- 

p e c i a l l y  set up t o  c o n t r o l  t h e  a c t i v i t i e s  of . . . ? 

A. Yeah. Yeah. I would say  it was. I ,  I w a s n ' t  t ha l  

h igh up t h a t  -- 
Q. Okay. 

A. A t  t h a t  t i m e .  When I came o u t  h e r e ,  t h i s  panel  . . 
Q. Were t h e r e  any m e m b e r s  of t h e  C e n t e r  o u t  he re ,  t h a t  

were RAFPP pane l  m e m b e r s ,  m e m b e r s  of  Research FA p r o j e c t s  panel 

A. I d o n ' t  know. I f  it  was, it would've been Walt 

W i l l i a m s .  

e. T h a t ' s ,  yeah -- I have t h e  i d e a  t h a t  i t ' s  never 

r e a l l y  reached down i n t o  t h e  . . . , except  a t  t h e  William l ev€  

A. Uh-huh. Yeah, I t n i n k  so. That was kind  o f  a s t e e r  

ing committee. 



I 

1 C  

11 

1: 

1: 

14 

1: 

I t  

18 

14 

20 

21 

24 
4m-Federat Reporters, Ine 

2s 

8 

Q. Okay. All r i g h t .  Would you say -- and I d o n ' t  want 

t o  appear  t o  be p u t t i n g  words i n  your mouth -- would you say 

t h a t ,  i n  p o i n t  of f a c t ,  they probably d i d n ' t  nave  t h a t  much 

d i r e c t  i n f l u e n c e  t h a t  was -- an oversee ing  committee, i f  you 

w i l l ?  To inco rpo ra t e  t h e  a c t i v i t i e s  of  MURAC i n t o  t h e  a c t i v i t i  

of NACA a s  a whole? But, b a s i c a l l y  speaking,  MURAC was l e f t  

on i t s  own, under t h e  d i r e c t i o n  of Langley? 

A. Yeah, I ' d  say  so. Except t h a t  t he  i d e a  was, t h a t  

w a s  k ind of a -- i n  o t h e r  words, NASA could n o t  b u i l d  a i r p l a n e s  

Q. Right. 

A. That was NASA -- XACA i n  t hose  days.  

We had t o  have some kind of source .  

Q. Uh-huh. 

A. And so t h a t  committee would come i n t o  p l ay  i n  d e c i d i  

what a i r p l a n e s  w e  were t o  work on,  and i n  s e t t i n g  up these ,  f o r  

t h e s e  r e sea rch  a i r c r a f t  through t h e  A i r  Force. 

Q. I see. 

A. I remember s i t t i n g  i n  on var ious  meetings of t h i s  

pane l ,  l i k e  a t  a i r c r a f t ,  a t  Douglas. 

Q. Mock-up conferences ,  and t h i n g s  l i k e  t h a t ?  

A. W e l l ,  and even,  even be fo re  t h a t .  When, when they 

come up wi th  proposa ls ,  l i k e  i n  t h e  X- 3 a i r p l a n e .  

I remember one b i g  meeting a t  Douglas where we were 

r e a l l y  pushing t o  have t h a t  t h i n g  powered by rocke t  engines .  

Of course ,  I w a s  brought i n  because I w a s  a p ropu l s i4  
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man o u t  here .  And t r y i n g  -- I w a s  t r y i n g  t o  show t h e  f e a s i b i l i  

t h a t  it could be powered by rocke t s .  

But Douglas, they ,  they w e r e  f i g h t i n g  a g a i n s t  it. 

And they f i n a l l y  won ou t .  And t h e  reason they w e r e  f i g n t i n g  

a g a i n s t ,  they envis ioned  a p ro to type  f i g h t e r  o u t  of t h e  whole 

t h ing ,  see. 

Q. Oh, I see. 

A. See, so they  would l i k e  t h e  r e sea rch  a i r p l a n e .  

P Tha t ' s  very i n t e r e s t i n g .  

A. -- t o  be powered by a j e t  engine.  

9. To g e t  convent ional- type d a t a ,  you might say.  

A. So t h a t  they could a c t u a l l y  -- it would l e a d  them 

r i g h t  i n t o  a later  model, t h a t  cou ld  become a p ro to type  f i g h t e r  

And, un fo r tuna t e ly ,  t h e r e ' s  2 t h i n g s  t h a t  happened t h e r e ,  is 

the  d rag  w a s  greater than e x p e c t e d ,  and t h e  propuls ion  d i d n ' t  

pu t  ou t  a s  much a s  thought .  

And it was very i n t e r e s t i n g  because -- 
Q. The X- 3  i s  . . . a i r p l a n e s ,  I might add. 

A. Well -- 

Q. I n  t e r m s  o f  sad  s t o r i e s .  

A. Yeah. And h e r e ' s  -- you can show t h e  sad  s t o r y  i n  

a very simple diagram. 

Q. Okay. 

A. And i t ' s  something l i k e  t h i s .  

The drag  curve of an a i r p l a n e  kind of looks  l i k e  

Y 
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t h a t ,  I th ink .  

Q. I see. 

A. There ' s  a t h r u s t  curve ,  k ind  of looks l i k e  t h a t ,  see 

Q. Okay. 

A. And then even tua l ly  they  c r o s s ,  and t h a t ' s  t h e  u l -  

t ima te ,  see. 

B Right. 

A. W e l l ,  what happened was, i n  t h i s  p a r t i c u l a r  a i rp l anc  

t h e  drag  w a s  j u s t  a l i t t l e  b i t  h ighe r  than they thought .  

P And so -- 
A. And t h e  t h r u s t  was j u s t  a l i t t l e  b i t  h ighe r  than 

they thought .  

And so  t h i s  c r o s s i n g  p o i n t ,  i n s t e a d  of being way up 

he re  i n  Mach 2 .  something, o r  Mach 3 ,  w a s  way down here .  

Q. Was way down h e r e ,  l i k e  1.1 o r  something. 

A. And, no, it g o t  up a l i t t l e  b i t  h ighe r  than  t h a t ,  

bu t  n o t  much. 

But, anyway, they w e r e  about a f u l l  Mach number off 

from what t h e i r  p r e d i c t i o n s  were. But j u s t  by t h e  f a c t  t h a t  

those  2 curves  w e r e  p a r a l l e l  -- 

e Uh-huh. 

A. -- and t h a t  t h e i r  c r o s s i n g  p o i n t  was j u s t ,  j u s t  a 

s l i g h t  e r r o r  on both  s i d e s ,  and, and t h e  c ros s ing  p o i n t  moved 

down very r a p i d l y ,  see. 

Q. Yeah. 
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A. so -- 
Q. So t h a t  r e a l l y  w a s  unfor tuna te .  And then Westinghoi 

had planned the  J/6 . . . , b u t  t h a t  grew too  l a r g e ,  so they  

p u t  i n  J 3 4 s ,  and t h a t  immediately -- 
A. Tha t ‘ s  r i g h t .  And, now -- so then they b u i l t  -- 

they wen t ,  t h e r e  w a s  ano the r ,  a second one t h a t  was s t a r t e d .  

Q. Yeah. 

A. But then they,  they  decided,  by t h e  t i m e  they g o t  

going on t h a t ,  they  decided,  “What‘s t h e  u s e , “  and o t h e r  t h ings  

w e r e  t a k i n g  i t s  p l a c e ,  and -- 
Q. Some programs -- 
A. Programs, yeah. They g o t  -- t h a t  o l d  hulk o f  t h e  

second a i r p l a n e  s a t  around f o r  a long t i m e .  They never had 

engines  i n ,  it never g o t  completed. 

Q. I f i r s t  saw t h a t  when I s a w  an o v e r a l l  photograph 

of t h e  Cente r .  And t h e r e  w a s  t h i s  s t r a n g e  l i t t l e  dark code 

v e h i c l e ,  it seemed c a s t  o f f  t o  one s i d e ,  and I suddenly r e a l i z e  

“My God, t h a t ’ s  t h e  second X - 3 . “  

A. Yeah, r i g h t .  

Q. D o  you th ink  t h e  concept ions  o f  rocke t  p ropuls ion  

f o r  t h e  X- 3 w e r e ,  indeed,  f e a s i b l e ,  and perhaps would have 

been a u se fu l  way t o  develop. 

A. Oh, yeah. Because -- I ,  I always had t h e  conten t ion  

“Never p u t  an exper imental  engine i n  an exper imental  a i r p l a n e ,  

see. ” 
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Q. Yeah. 

A. If  you've g o t ,  i f  you've g o t  an exper imental  aero- 

dynamic con f igu ra t ion ,  w e l l  then ,  p u t  i n  enough power, a known 

power system, t h a t  you know i s  going t o  do t h e  j ob ,  see. 

Q. Otherwise you have a s t r i c t l y  paper concept g e t t i n g  

i n t o  t h e  hardware s t a g e  and you can g e t  i n t o  a l l  s o r t s  of 

t roub le .  

A. T h a t ' s  r i g h t .  Yeah. 

P The rocke t  p ropuls ion  for t he  a i r c r a f t  -- were you 

env i s ion ing  us ing ,  s ay ,  2 XLR 11s -- I t h i n k i n g  o f  t h e  space 

t h a t  would have been provided by t h e  -- 
A. T h a t ' s  an a r e a  t h a t ' s  very vague i n  my mind. I ' m  

n o t  s u r e  what w e  were proposing t o  p u t  i n  t h e r e .  

A t  t h a t  t i m e ,  t h e r e  were q u i t e  a few rocke t  engines  

coming a long,  and I ,  I ' d  have t o  even make a s t a t e m e n t  on t h e  

p l ans  f o r  t h a t .  

Q. Okay. 

That seemed t y p i c a l ,  though, o f  t h e  k ind  of p r o j e c t s  

t h a t  high-speed f l i g h t  s t a t i o n  was th ink ing  of i n  those  days. 

The Center ,  i f  you w i l l ,  w a s  p r e t t y  imaginat ive  i n ,  i n  dreaming 

up ways t o  develop new re sea rch  a i r p l a n e s ,  and modify e x i s t i n g  

a i r c r a f t ,  and t h i n g s  o f  t h i s  s o r t .  

And it seems -- t h i s  i s  s t r i c t l y  a n  o u t s i d e r ' s  i m -  

p res s ion  -- it seems t h a t  t h e  Center  has l o s t  t h a t  s i n c e ,  s a y ,  

1 9 6 0 .  Is t h a t  because programs have become so complex now, 
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t h a t  t h e r e ' s  l i t t l e  room i n  them f o r  innovat ion? 

A. No, I d o n ' t  t h i n k  t h a t .  I t h i n k  i t ' s  t h e  f a c t  t h a t  

-- t h i s  is a persona l  opinion -- 

Q. Sure.  

A. I t h ink  headquar te rs  had become somewhat overbear ing 

and they wanted t o  c o n t r o l  a l l  t h e  programs from headquar te rs .  

P . . . i n  t h e  o l d  days of t h e  OAST . . . . 
A. They, they  d o n ' t  g ive  t h e  f i e l d  centers a chance t o  

do t h e i r  own th ink ing .  

Q. T h a t ' s  a f e e l i n g  t h a t  has  been expressed t o  me by 

v i r t u a l l y  every NACA i n d i v i d u a l  t h a t  I have contac ted .  

Would you say  t h a t  NACA a s  a whole, r e sea rch  and 

a e r o n a u t i c a l  development, funct ioned b e t t e r  -- and t h i s  is ,  of 

course ,  s t r i c t l y  a s u b j e c t i v e  judgment, n a t u r a l l y ,  -- than,  say  

NASA. 

A. Yeah. 

P Would -- 
A. Because i n  those  days ,  see, they took t h e ,  t h e  budge 

money, they kind of s p l i t  it up among t h e  c e n t e r s .  And r e a l l y ,  

t he  c e n t e r s  had a l o t  of say  i n  how they used it. 

Q. P r e t t y  much autonomous. 

A. Right.  Today, now, is every c e n t e r  has a ,  a group 

t h a t  i s  -- a s p e c i f i c  group a t  headquar te rs .  And each a t  head- 

q u a r t e r s ,  they  j u s t  -- f i r s t  of  a l l ,  they demand umptyump p i l e s  

of paperwork on every th ing  you th ink  about ,  o r  propose.  And -- 
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Q. That a c t s  as an i n c e n t i v e  t o  k i l l  r e sea rch .  

A. You're darn  r i g h t  it was. T h a t ' s  r i g h t .  

Q. Somewhat complicat ing our  p rocess .  

A. Uh-huh. 

Q. When you had t h e  o r i g i n  of the X- 1 5  program -- such 

t h i n g s  as t h e  X- 1 5  s t e e r i n g  committee -- what  happened t o  t h e  

r e sea rch  a i r p l a n e  p r o j e c t s  panel?  

I have seen  some documentation t h a t  i n d i c a t e s  t h a t  

it l i n g e r e d  on u n t i l  about 1 9 5 8 ,  b u t  then  it f i n a l l y  dropped 

o u t  of s i g h t  completely.  

A. I d o n ' t  know. You'd have t o  a s k  -- somebody, I 

th ink  Drake'd probably know. 

Q. Okay. 

A. We'd, you'd do r e a l  w e l l ,  h e ' s  g o t  a f a n t a s t i c  

memory. 

P Okay. 

A. And n o t  only  t h a t ,  i s  he was, he was involved i n  

s o m e  of t hose  admin i s t r a t i on  . . . . 
Q. Okay. I'll have t o  h i t  him on t h e  nex t  t r i p  ou t .  

A. Uh-huh. 

P I n  t h e  1950s, t h e  Center  t e s t e d  a v a r i e t y  of e x o t i c  

a i r c r a f t ,  i f  you w i l l .  There w e r e  t h e  e a r l y  "X" series, and 

t h e  rocke t- prope l led  r e sea rch  a i r c r a f t .  

However, t h e r e  w a s  a l s o  t e s t i n g  done on s e r v i c e  

a i r c r a f t  -- 
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A. Yeah. 

Q. -- such ds dn e a r l y  F-100A, F-102. 

Now, t h e  F-100A i s  i n t e r e s t i n g ,  o f  course ,  because 

of  i t s  coupled-motion problem, and i t ' s  easy t o  see why t h a t  

a i r c r a f t  w a 5  p laced  i n  a NACA t e s t  program, i n  view of urgency 

of defense  needs,  t o  g e t  t h a t  a i r c r a f t  i n  s e r v i c e .  

How about a l o t  of t h e  o t h e r  se rv ice- type  a i r c r a f t  

t h a t  were coming i n t o  t h e  Center ,  though, such a s  F-104, KC-135 

an F-86 wi th  one o r  2 f l i g h t s  -- how d i d  t h e ,  what w a s  t h e  

r a t i o n a l e  behind t h e  C e n t e r ' s  t e s t i n g  of t h e s e  a i r c r a f t ?  

A. Well, p a r t l y ,  was t h a t  w e  had a bunch o f  expe r t s .  

And, and it w a s  a kind  of r e c i p r o c a l  t h ing .  L i k e ,  on the  KC-13 

t h a t  on ly  a 90-day proqram, see. The a i r p l a n e  w a s  t h e r e  f o r  ve 

l i t t l e  dead t i m e .  And t h e y ' d  g e t  our  s t u f f  on,  make our  tests ,  

and g e t  o f f .  And t h e  a i r p l a n e  wen t  . . . . 
Q. Were those  tests  d i r e c t e d  a t  improving t h a t  p a r t i c u l  

a i r p l a n e ,  so t o  speak? 

A. W e l l ,  t h a t ' s  k ind  of what I was g e t t i n g  a t .  

Q. Yeah. 

A. They wanted o u r  people t o  become f a m i l i a r  wi th  t h e  

c u r r e n t  a i r p l a n e s .  

Q. Okay. 

A. See. So, p a r t l y  f o r  our  own t r a i n i n g ,  and p a r t l y ,  

you know, see, he re  it i s ,  see what you can f i n d  o u t .  

Q. Okay. Was t h i s  a desire on t h e  p a r t  of  NACA 
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headquar te rs  o r  Langley, o r  a d e s i r e  on the  p a r t  of t h e  s e rv i ce  

o r  t he  c i v i l i a n  a i r c r a f t ?  

A. I t h ink  a l i t t l e  b i t  of both.  

Q. Okay. 

A. A l i t t l e  b i t  of  bo th ,  yeah. I t h ink  t h e  A i r  Force 

kind of looked t o  us t o  see, w e l l ,  you guys have been t e s t i n g  

a i r p l a n e s  f o r  a long t i m e .  Is t h e r e  anything h e r e  w e  should 

be looking a t ,  o r  d o n ' t  know about ,  and th ings  l i k e  t h a t .  

Q. What w a s  t he  r o l e  o f ,  say ,  D e e  B i e l e r  i n  a l l  of t h i s  

Now, even tua l ly ,  D e e  B i e l e r  becomes deputy o f ,  of  t h  

Center .  Deputy d i r e c t o r .  Y e t ,  I ' m  hard p re s sed  t o  r e a l l y  c a t e  

go r i ze  h i s  r o l e  i n  Center  a c t i v i t i e s  p r i o r  t o ,  say ,  1 9 6 1 .  

H e  seems t o  have been a d m i n i s t r a t i v e  a s s i s t a n t ,  i f  

you w i l l ,  t o  Walt Williams. But seems a l s o  t o  have had a ,  a 

r e sea rch  planning func t ion .  

A. W e l l ,  he was r e a l l y  t h e ,  he w a s  r e a l l y  c h i e f  enginee 

Q. Okay. I n  o t h e r  words, i f  t h e r e  w e r e  t e c h n i c a l  -- 
c h i e f  eng inee r ,  d i d  t h a t  mean t h a t  i f  t h e r e  w e r e  t e c h n i c a l  

problems -- 
A. well, l e t ' s  see, l e t ' s  p u t  i t  t h i s  way, d i r e c t o r  o f  

r e sea rch ,  o r  something l i k e  t h a t .  

I mean, t h e  t h i n g  w a s  so s m a l l  t h a t  Walt W i l l i a m s  

h e  had h i s  f i n g e r  i n ,  everybody had t h e i r  f i n g e r  i n  eve ry th ing  

e l s e ,  p r a c t i c a l l y  o u t  t h e r e  -- a l l  t h e  h igner  ups. 

0. I t ' s  n o t  -- t o  use t h e  word i n  f avo r  today -- 
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"humongous" s o r t  of  se t- up,  i f  you have,  wi th  people and o f f i c e  

a l l  over  t he  p l ace  -- 
A. N O  -- 
Q. -- t h a t  you have now 

A. NO. 

Q. Which b r i n g s  up another  p o i n t ,  W a l t  Williams -- 

I have t h e  impress ion,  from talking t o  Walt Willlamns, t n a t  he 

w a s  a very dynamic d r i v i n g ,  s o r t  of p e r s o n a l i t y ,  -- t h a t  w a s  

i n t e n s e l y  i n t e r e s t e d  i n  all phases of high- speed f l i g h t  s t a -  

t i o n  and l a t e r ,  f o r  t h e  l i t t l e  whi le  t h a t  he was t h e r e  a f t e r -  

wards, f l i g h t  r e sea rch  a c t i v i t i e s ,  and he dominated i t ,  if you 

w i l l ,  a l l  t h e  programs by be ing  i n t e n s e l y  involved i n  each one,  

a t  l e a s t  i n  a pe r sona l  awareness l e v e l .  

How d i d  t h a t  c o n t r a s t ,  say ,  w i th  t h e  approach, 

s a y ,  taken by P a u l  Bicke l ,  a t  a la ter  date, or t h i n g s  of t h a t  

s o r t ?  

A. W e l l ,  Bickel  is a l o t  easier t o  g e t  a long wi th ,  

you know, and so -- 
Q. How about t h e  s t y l e  o f  a d m i n i s t r a t i o n  between the  

2 men? I th ink  w e  have a v i s i t o r  -- 
A A l l  r i g h t .  

Q. W e  were t a l k i n g  about Paul  B i c k e l  and Walt Will- 

i a m s  -- 
A. W e l l  -- 
A. Did B i c k e l  l e ave  people t o  t h e i r  own -- so t o  speak 
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-- perhaps t o  a g r e a t e r  degree than  W a l t  Williams, i n  terms o f  

doing p r o j e c t s ?  

A. Yeah. He was more reasonable .  

Q. Okay, 

A. W a l t  sometimes g o t  . . . unreasonable.  

Q. I n  t h e  f e w  d i scus s ions  I ' v e  had wi th  him, I ' v e  no- 

t i c e d  t h a t  he holds  op in ions  very s t r o n g l y  -- 

A. Yeah. 

P And you have t o  be very c a r e f u l  on anything t h a t  i s  

c o n t r o v e r s i a l ,  t o  h i s  view, because he can t u r n  around t o  

1 8 0  degrees  very r a p i d l y .  

A. Yeah, it was much p l e a s a n t e r  working f o r  B i cke l .  

B i c k e l  w a s  f i n e  as long as you d i d n ' t  do anything wrong. 

Q. Yeah, and then a ton  of b r i c k s  came down your -- 
A. Tha t ' s  r i g h t .  And, . . . they always t a l k e d  about 

" g e t t i n '  i n  t he  B i c k e l  b a r r e l "  . 
A. Oh, r e a l l y ?  The B i c k e l  Ba r r e l ?  Tha t ' s  a very i n t e r -  

e s t i n g  express ion .  

Q. And, so I was g e t t i n g  c a l l e d  on t h e  c a r p e t  by B i c k e l  

so -- 

A. T h a t ' s  a good express ion .  

P He was, he was very shrewd and. -- 
A. B icke l  had t h i s  f l y i n g  background -- 
Q. Uh-huh -- 
A. Not as a p r o f e s s i o n a l  p i l o t ,  b u t  as a g l i d e r  p i l o t ,  
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. . . p i l o t ,  so t o  speak,  f l i g h t - t e s t  eng ineer .  Walt Williams 

d i d n ' t .  Walt W i l l i a m s  was, i f  you w i l l ,  your r e sea rch  labora-  

to ry  engineer .  

e Tha t ' s  r i g h t .  

A. Did t h i s  d i f f e r e n c e  r e f l e c t  i n  the  i n t e r e s t s  of t h e  

two men. Did Bicke l ,  f o r  example, t a k e  a much c l o s e r  i n t e r e s t  

i n  f l i g h t  ope ra t ions?  

Q. Yeah. 

A. . . . so t o  speak,  one of t h e  boys wi th  t h e  p i l o t s ?  

Q. Right,  and 

A. How about t h e  r o l e  of  t h e  test p i l o t s  themselves. 

How does -- has  t h a t  changed? I t  seems t o  m e  t h a t  nowadays 

t h e y ' r e  very much involved i n  not  simply miss ion planning,  b u t  

programs d i r e c t i o n ,  i f  you w i l l .  

Q. They always were. 

A. They always w e r e .  

Q. Yeah, t h i s  i s  where NACA d i f f e r e d  g r e a t l y  on t h e  

f l i g h t  r e sea rch  c e n t e r  -- d i f f e r e d  g r e a t l y  from t h e  companies. 

You see, t h e  companies regarded t h e i r  t e s t p i l o t s  as a commodity 

-- t o  be bought and s o l d .  They had a program, t hey 'd  b r i n g  

i n  new tes t  p i l o t s ,  and t h e  tes t  p i l o t s  d i d  e x a c t l y  what they 

w e r e  t o l d ,  and went through t h e  motions, and -- 

Q. I f  they l o s t  -- 

A. If  they l o s t  a few c e s t  G i l o t s  now and tnen ,  as they  

d i d ,  t h e r e  w e r e  very few t e a r s  sheu .  I n  f a c t ,  some of o u r  

p i l o t s ,  they l e f t  f o r  t h e  moaey. 
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A. One n i g h t ,  I remember Walt Jones -- everybody t o l d  

him he says ,  " y o u ' l l  g e t  k i l l e d "  and a year  l a t e r  he d id .  

Q. Yeah. 

A. H e  was remarkable -- 
P Yeah, he g o t  . . . on t h e  F 89 program, and because 

t h a t  was, and I ' v e  heard Scott  C r o s s f i e l d  t a l k  about t h e  same 

t h i n g ,  you know, t h a t  t h e  way t h e  companies t r e a t  t es t  p i l o t s .  

B u t  NASA brought t h e  t e s t  p i l o t s  i n  as,  r e a l l y  , a s  

one of t h e i r  eng ineer ing  t e a m  on a given t h i n g ,  then ,  a s  p r o j e c  

engineer  on some o f  t h e  p r o j e c t s  I w a s  i n ,  I mean, a few times 

I ' v e  ignored t h e  p i l o t  -- n o t  d e l i b e r a t e l y  -- t h a t  w a s  a p r e t t y  

good way t o  b r i n g  t h e  wrath  of B i c k e l  down on you, because he 

wanted t o  be s u r e ,  and he impressed on t h e  p i l o t s  t h e  need 

f o r  j o i n i n g  wi th  t h e s e  engineer ing  groups,  he ' d  g e t  a f t e r  them 

i f  they  w e r e  i n v i t e d  and d i d n ' t  show w~ t o  -- 

A. Yeah, they d i d n ' t  keep t h e i r  c r e d e n t i a l s  up, so t o  

speak. 

Q. Tha t ' s  r i g h t .  

A. I suppose t h e r e  was a f e e l i n g  on t h e  p a r t  of Bicke l  

i n  t he  l a s t  a n a l y s i s ,  even i n  a r e l a t i v e l y  simple performance 

examination,  o r  whatever,  t h e  p i l o t ,  t o  a degree ,  l a y s  h i s  l i f e  

on the  l i n e  -- 

Q. Yeah -- 

A. For t h i s  reason ,  t h e  engineer  owes it t o  t h e  p i l o t  

t o  b r i n g  him i n  t o  h i s  conf idence.  

ia t 
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Q. Absolutely.  

A. A t  t h e  same t i m e ,  t h e  p i l o t ,  i f  he has  any common 

sense ,  involves  himself  c l o s e l y  i n  t h a t  whole engineer ing  re- 

sea rch  process .  

P Yeah. When I f i r s t  came t h e r e ,  a few o f  t h e  p i l o t s  

w e r e  o f  t h e  kind o f  t h e  company type ,  you know, " T e l l  us what 

t o  do, and show us t h e  s t i c k ,  and w e ' l l  perform" you know, and 

oh,  MCKay, w a s  k ind of t h a t  k ind.  

A. How about -- what p i l o t s ,  t h i s  i s  ano the r  s u b j e c t i v e  

q u e s t i o n ,  I t h i n k  -- b u t  w h a t  p i l o t s  r e a l l y  impressed you t h r o u  

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

and t h e i r ,  i f  you w i l l ,  r e sea rch  powers, and t h i n g s  l i k e  t h a t ?  

Q. Well, I d o n ' t  know -- w e  d i d  have tremendous, I 

mean I ' d  be hard p re s sed  t o  say b u t  what most of  them weren ' t  

very except iona l .  I mean Walker, of course ,  w a s  t ops .  And 

s o m e  of  t h e  m o r e  r e c e n t  ones have j u s t  been e x c e l l e n t .  The 

l a s t  few I ' v e  worked wi th  were -- 
A. The one on everybody's  l i p s  o u t  t h e r e  now seems t o  

be E ina r ,  Einar  Wolfson ( p h o n e t i c ) .  

A. Yeah, h e ' s  e x c e l l e n t  

(Simultaneous) 

A. . . . i t ' s  Ful ton ,  who's been doing t h i s  b i g  s t u f f  

-- you c o u l d n ' t  ask f o r  anybody b e t t e r ,  you know, and then 

Tom Mcklurtry, some of those  guys were j u s t  i n t e n s e l y  i n t e r e s t e d  

i n  what they were doing and you were always d e l i g h t e d  when they 

h 

S 



1 

.̂ 

3 

4 

5 

0 

7 

8 

9 

10 

1 1  

12 

13 

l A  

15 

16 

17 

18 

19 

20 

21 

24 
\ce-Federal Reportera. lnc. 

25 

22 

would come and j o i n  your meetings,  you know, -- 
Q. Everybody b e n e f i t t e d .  

A. Right .  So, it g o t  t o  t h e  p o i n t  where you had no 

hes i t ancy  about ask ing  them, and, they  -- t h e r e  w e r e  j u s t  very  

very few t h a t  you w e r e  r e l u c t a n t  t o  work wi th .  

Q. Kind o f  hopping around, -- of  a l l  t h e  research  a i r -  

c r a f t  programs i n  t h e  e a r l y  y e a r s ,  perhaps t h e  one t h a t  w a s  

t h e  most d i s appo in t ing ,  and t h e  one t h a t  NACA had t h e  l e a s t  

involvement w i th ,  was t h e  X-2 program, i n  t h a t  t h e  NACA had 

never  meant t h e  a i rcraf t  t o  f l y .  

A. T h a t ' s  r i g h t .  

Q. Although they  had done a tremendous amount of work 

a t  Langley on r o c k e t s ,  and f i r i n g  rocket models, warm-ups, and 

wind tunne l  t e s t i n g  and p a r t i c i p a t i n g  i n  meetings on i n s t r u m e n t  

t i o n  o f  t h e  a i r c r a f t ,  and t h e  f l i g h t  r e sea rch  program . . . 
and t h i n g s  of t h i s  s o r t .  Severa l  t h i n g s  seem t o  have, i f  you 

w i l l ,  conspired t o  k i l l  t h e  X- 2 ,  t h e  g r e a t e s t  of t h e s e  being 

t h e  f a i l u r e  of C u r t i s  Wright t o  genera te  a thoroughly r e l i a b l e  

rocke t  engine -- 

A. Yeah. 

Q. u n t i l  a much l a t e r  d a t e  than  they had planned,  

and d i d  NACA e v e n t u a l l y ,  if you w i l l ,  by say  ' 5 4 ,  r e a l l y  

s t a r t  t o  l o s e  i n t e r e s t  i n  t h a t  a i r p l a n e ?  S c o t t  C r o s s f i e l d  

i n  h i s  book Always Another Dawn , g ives  t h e  impression t h a t  

t h i s  was t h e  ca se ,  b u t  h e ' s  concerned s t r i c t l y  from t h e  p i l o t i n  
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a s p e c t ,  and so I d o n ' t  know how mucn of t h a t  ma te r i a l  h e ' s  

r e a l l y  c l o s e  t o .  

A. The -- Well, I th ink  w e  were always i n t r i g u e d  wi th  

t h e  program, because I mean w e  w e r e  t r y i n g  t o  move t h e  Mach nun 

o u t ,  and, up t o  3, which of course  the a i r p l a n e  f i n a l l y  d i d  

when it broke up, went uns tab le .  So, I th ink  w e  w e r e  always 

s h a l l  w e  say ,  a l i t t l e  b i t  j e a l o u s ,  because t h e  A i r  Force 

wouldn ' t  l e t  us have more t o  say  about t h e  program. And w e  

r e a l l y  f e e l  t h a t  had w e  been more involved ,  we  might 've ap2roac 

t h i s  dangerous area more cau t ious ly .  

Q. I have t h e  impress ion,  and t h i s  i s  b a s i c a l l y  because 

most of  t h e  documentation I 've  been read ing  a t  t h i s  p o i n t  

has been NACA genera ted  documentation. 

A. Sure. 

Q. But,  I have t h e  impression t h a t  t h e  A i r  Force i n  

all t h e i r  programs, w i th  t h e  p o s s i b l e  except ion of t h e  i n i t i a l  

X-1 program, r e a l l y  was b a s i c a l l y  i n t e r e s t e d  i n  t ak ing  t h e s e  

r e sea rch  a i r p l a n e s ,  f l y i n g  them t o  maximum performances as  

r a p i d l y  as p o s s i b l e ,  i n  what almost  seems t o  nave been a a t tem 

t o  ga in  i 'avorable pub l i c i cy  f o r  t h e  service. 

A. Oh, yeah. I ' m  s u r e  t h a t ' s  r i g h t .  

0. I n  e f f e c t ,  they threw t h e  X- 2 away. 

A. Yeah, they d id .  

Q. Now, t h a t ' s  j u s t  an impression I have. 

A. uh-huh. No, because they -- what they had i s ,  t h e y  
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had a -- w e  were with  them on t h e  p lanning ,  see, and they had 

l a i d  o u t  a step-wide p rog res s ion  upwards i n  speed,  b u t  due t o  

engine f a i l u r e s  and some o t h e r  mishaps, they  g o t  delayed on 

t h e i r  program, so they sk ipped ,  they  s t a r t i n g  sk ipp ing  s t e p s ,  

you know. 

Q. Oh, t h a t ' s  a c r i t i c a l  error, and you g e t  i n t o  t r o u b l  

very r a p i d l y .  

A. Right  . . . they w e r e  r e a l l y ,  nad headed o u t  and g o i  

Q -- way beyond t h e  e x t r a p o l a t e d  d a t a .  

A. Right.  See ,  i n  o t h e r  words, i f  you had, i f  you go 

l i k e  upwards l i k e  i n  2/10 of  a Nach number, t u n e  increments,  t h  

each t i m e  you come back and you look a t ,  wiggle t he  a i r p l a n e  li 

b i t  and then  you can s t a r t  ana lyz ing  t h e  curves  of t h e  s t a b i l i t  

of  t h e  a i r p l a n e ,  and p r e t t y  soon you can see when the  t h i n g  

is  gonna go uns tab le .  

Q. -- you g o t  a d e f i n i t e  tendency, a t r e n d  . . . t h e  

A. Right ,  t h a t ' s  r i g h t .  You can watch t h e  s t a b i l i t y  

margin 90 down and down and down, see, and be fo re  it g e t s  t o  

zero,  you s t o p .  But i f  you t ake  too  b i g  o f  a s t e p  you ' r e  

jo in9 . . . . 
(Simultaneous) 

3 -  

1 

:le 

L t a  

A. And t n a t ' s  what happened t o  t h e  X2, a s  n e a r l y ' s  I can tel: 

P How d i d  t h e  loss of t h e  X 2 a f f e c t  t h e  Center? 

Now, t h e  X 1B had no t  been planned as an aero-dynamic h e a t i n g  

veh ic le  i n  i t s  i n i t i a l  s t a g e s ,  bu t  appa ren t ly ,  t h e  Center ,  unde 
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took t o  modify t h e  X 1B t o  g e t  a t  l e a s t  some of t h e  d a t a  t h a t  

they  had hoped t o  g e t  i n  t h e  aero-dynamic hea t ing  program w i t h  

t h e  X 2. Was t h a t  b a s i c a l l y  t h e  on ly  way t h e  X 2 l o s t  . . . 
a t  t h e  Center? 

A. I th ink  so. I mean, you know, t h e r e  was q u i t e  a 

v a r i e t y  of a i r p l a n e s  t h e r e  -- 
CI -- t h e  1 5  w a s  on t h e  hor izon.  

A. Yeah. 

B _ _  i t  w a s  corning up p r e t t y  r a p i d l y .  

A. This i s  r i g h t .  So, and then w e  g o t ,  w e  kind of 

milked the  X 1, w e  went t o  t h e  X 1E t h a t  d i d n ' t  . . . the  

x 1 and t h a t  s o r t  of f i l l e d  i n  t h e  gap t h e r e .  

Q. Were you f a m i l i a r  w i th  some of t h e  proposa ls  t o  

make t h a t  a i r c r a f t  a t  t h e  very end o f  i t s  l i f e ,  i n t o  a 

Mach 3 r e sea rch  a i r p l a n e  by adding t h i n g s  l i k e  v e n t r a l  f i n s  

and a new, h igh ly ,  i f  you w i l l ,  h igh ly  e x p l o s i v s  fuel  . . . 
U d a t a ,  and 

A. Yeah, I was i n  on t h e  engine mod p a r t  of it.-- 

. . . , I guess w e  c a l l e d  i t  -- 
Q. -_ unsymmetrical . . . 

(Simultaneous) 

P Was t h a t  a ,  i f  you w i l l ,  k ind of a ca sua l  a t t empt  

t o  modify t h e  F plane? Was very s e r i o u s  cons ide ra t ion  given 

t o  t h a t ?  

A. I t h ink  t h a t  p r e t t y  good cons ide ra t ion  was given t o  
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it. I th ink  i t ' s  one of  those  t h i n g s  t h a t ,  aga in ,  t h e  time 

caught up wi th  it. 

Q. Were you involved wi th  any of t h e  o t h e r  programs 

such as S 4 ,  X 5, . . ., 104 -- 
A. I measured drag  f o r  t h e  X 5 ,  d i d  q u i t e  a b i t  of work 

on t h a t ,  then 92X . . ., 9 2 A ,  and a l i t t l e  b i t  on t h e  X 4 ,  

j u s t  d r ag  work on t h e  a i r p l a n e s ,  no th ing  else. 

P . . . company program, w e r e  you i n  on t h a t ?  

R. N o ,  t h a t  w a s  s t r i c t l y  aerodynamics, and t h a t  w a s  

Drake.  You ought,  you need t o  t a l k  t o  Drake. H e  was i n  t h a t  

very heavy. The FlOO problem. The X 5 was k ind  of i n t e r e s t i n g  

because w e  w e r e  t r y i n g  t o  g e t  i t  t o  go j u s t  a l i t t l e  f a s t e r  

you know, g e t  i n ,  t o  g e t  w e l l  i n t o  t h e  drag  r ise,  see ,  a s  you a 

proach Mach I ,  see, and,  because w e  -- Joe Walker,  he k ind  

of f i g u r e d  o u t  a way -- t h i n g  o f  it i s ,  i f  you go a long f a s t ,  

and you push it down, t h a t ,  and t o  g e t  it i n t o  a d ive ,  you 

know t o  ga in  t h e  g r a v i t y  e f f e c t  t o  he lp  your speed i n c r e a s e ,  i n  

c r ea se  i n  d rag  pushing it over  w a s  so much t h a t  you knew . , . 
he f i n a l l y  f i g u r e d  a way ove r ,  t h a t  he could prop it over h i s  

back and p u l l  it through t h i s  way. 

P O h ,  r e a l l y  -- 

A. And use p l u s  G ' s  i n s t e a d  of nega t ive  G ' s .  But t h e  

a i r p l a n e  was b e t t e r  designed t o  t ake  i t ,  and t h a t  way we 

g e t  t o  -- completed t h e  drag  curve. 

P Yeah, you'd r o l l  and i n v e r t  it, and then . . . t h e  

veh ic l e  . . . 
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A. . . .and p u l l  it through,  H e  d i d  t h a t  s e v e r a l  

t i m e s  f o r  us .  W e  j u s t  g o t  some b e a u t i f u l  end of a drag curve 

t h e r e ,  t h a t  w e  were hunt ing  f o r .  

Q. Did t h e ,  d i d  the . . . even tua l ly  go t r ans- son ic ,  

l i k e  Mach 1.0? 

A. Yeah, t h a t ' s  r i g h t .  Yeah, w e  f i n a l l y  p u t  o u t  a 

drag r e p o r t  on t h a t ,  showing t h e  whole drag  rise. That w a s  

k ind of i n t e r e s t i n g ,  those  days ,  because t h e r e  j u s t  we ren ' t  

t h a t  many a i r p l a n e s  t h a t  w e r e  (s imul taneous)  

Q. T h a t ' s  t r u e .  

A. -- supersonic .  

Q. And t h a t  a i r c r a f t ,  pf cou r se ,  a l though t h a t  p a r t i -  

c u l a r  approach t o  v a r i a b l e  sweeping w a s  noC adopted on subseque 

a i r p l a n e s ,  n e v e r t h e l e s s ,  it d i d  g ive  q u i t e  a b i t  of conf idence 

t o  go ahead w i t h  t h e  v a r i a b l e  wing swewp approach. 

A. That r i g h t .  Yeah. 

Q. How d i d  t h e  emergence of NASA i n  ' 5 8  a f f e c t  t h e  

Center? Did you see an immediate a t tempt  on t h e  p a r t  of  Head- 

q u a r t e r s ,  o r  t h e  p a r t  of Personnel  a t  t h e  Center  t o  o r i e n t a t e  

t he  C e n t e r  a t t i t u d e s  towards a space- re la ted- type  r e s e a r c h  

program? O r  w a s  t h e  gene ra l  f e e l i n g  t h a t  t h e  X 15  was heav i ly  

enough committed t h e r e  t h a t  t h i s  was unnecessary? 

A. I d o n ' t  t h i n k  it was necessary.  I mean I t h i n k  

t h a t  was -- space came i n  very gradua l ly  o u t  t he re ,you  know. 

Q. How about Dinosaur? When d i d  t h e  Cen te r  s t a r t  t a l k -  

t 
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i n g  about so- ca l l ed  round t h r e e  s t u d i e s  on X 20 Dinosaur type  

work? Were you involved a t  a l l  wi th  t h a t ?  

A. Yeah, I w a s  on t h e  second round o f  Dinosaur. I 

wasn ' t  involved i n  t h e  f i r s t  round. I n  t he  second round I 

was one of t h e  A i r  Force Evaluat ion Committees when they were 

t r y i n g  t o  dec ide  between Boeing and Martin. 

Q. W a s  t h i s  s c i e n t i f i c  advisory board s o r t  of s t u f f ?  

A. 

F _ _  ,,robably j u s t  a i r  r e sea rch  . . . . 
A. Yeah, I t h i n k  so. I t  was t h e  A i r  Force proposal  

I d o n ' t  know who it w a s  -- __ 

e v a l u a t i o n ,  and w e  went up t o  Wright f i e l d  f o r  awhile and then  

w e  wen t  up t o  Boeing f o r  a week and went  on t o  Martin f o r  a 

week -- t y p i c a l  manoeuvering f o r  t h e  s e l e c t i o n  o f  a c o n t r a c t  

F Do you t h i n k  t h a t  t h e  X 20 was a f e a s i b l e  v e h i c l e  

t h a t  should have been b u i l t .  Do you t h i n k  t h a t  perhaps  it 

w a s  p r e s s i n g  t h e  technology a b i t  t o o  mum a t  t h a t  time? 

What are your f e e l i n g s ?  

A. I d o n ' t  have much f e e l i n g  i n  t h a t  a r ea .  

Q. How about t h e  X 15 program? My impression i s  t h a t  

when t h e  program s t a r t e d ,  it w a s  so massive and so  l a r g e ,  t h a t  

it requ i r ed  v i r t u a l l y  t h e  services of everybody i n  t he  Center  

t o  be ded ica ted  toward t h a t  one program. The end r e s u l t  o f  t h i  

w a s  t h a t  about 1 9 6 2  t h e  Center  suddenly r e a l i z e d  t h a t  when t h e  

1 5  program te rmina ted ,  t h e  Center  had no o t h e r  a r e a s  t h a t  i t  

w a s  involved with  and i t s  e x i s t e n c e ,  i f  you w i l l ,  was imper i led  
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A. T h a t ' s  r i g h t .  Tha t ' s  e x a c t l y  r i g h t .  I n  f a c t ,  Drake 

and I, we were a t  t h e  s ta r t  of t h e  X 15,  w e  w e r e  p r e t t y  much 

a g a i n s t  t h i s  t o t a l  involvement, and we were t r y i n g  t o  propose 

some cont inu ing  work, l i k e  I was -- a i r  b r e a t h i n g  propuls ion .  

W e  wanted t o  p u t  some r a m  j e t s  on an  F 1 0 4 ,  and t h i n g s  l i k e  t h a  

so t h a t  w e  could keep o u r  f i n g e r  i n  some of t h e s e  f i e l d s ,  see . 
Pi-ic3- -- 

Q. That would have been a very i n t e r e s t i n g  program. 

A. I remember, yeah -- 
Q. would they  have been t i p  r a m  j e t s ?  Something l i k e  t l  

A. Yeah, w e  w e r e  working wi th  Northrup,  and they would 

even have provided u s  wi th  t h e  ram je ts  i f  w e  could have given 

them t h e  t e s t i n g .  We worked o u t  some d e t a i l s  t h e r e ,  b u t  t h e n ,  

then ,  I -- Williams wasn ' t  r e a l l y  behind t h a t ,  and so then he - 
wrote Abe S i l v e r s t e i n ,  and Abe S i l v e r s t e i n ,  ne wrote  a le t ter  

t h a t  r e a l l y  k i l l e d  the  whole t h ing .  And -- 
P S i l v e r s t e i n  was e s s e n t i a l l y  say ing ,  I presume, "That  

L e w i s ' s  bag, l e t  u s  handle t h e  ram j e t  work, you people  

go fly your a i r p l a n e . "  

A. W e l l ,  he  d i d n ' t  even say t h a t .  H e  j u s t  s a i d  t h e r e ' s  

no f u t u r e  f o r  ram jets .  

Q Yeah. Which, i s  n o t  t e r r i b l y  a c c u r a t e  i n  any res- 

p e c t .  

A. Well, b u t  no t  on ly  t h a t  i s ,  I t h i n k  t h a t  i n l e t s  

a r e  i n l e t s ,  whether on a r a m  j e t  o r  a j e t  engine ,  see, t h e r e ' s  

\ 
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always t h i n g s  t o  be lea rned .  

Q. Kelly Johnson, i n  t h e  e a r l y  5 0 ' s  was a s t rong  oppon- 

e n t  o f  t h e  r e sea rch  a i r p l a n e  program. H e  always argued t h a t  t h  

s a m e  amount o f  t i m e  and e f f o r t  t h a t  you w e r e  p u t t i n g  i n t o  a 

r e sea rch  a i r p l a n e  you could develop a p i ece  of o p e r a t i o n a l  

hardware. Now, I t h i n k  h i s  d i s cus s ion  w a s  co lo red  by the  f a c t  

t h a t  he had p r e t t y  much an exc lus ive  working r e l a t i o n s h i p  wi th  

t h e  A i r  Force, through t h e  skunk works and tAiings of t h i s  

s o r t .  

A. Yeah. 

Q. And t h a t  i f  you adopted t h a t  k ind of approach, where 

you had guaranteed money coming i n ,  perhaps you could throw 

money a t  a problem, and s o l v e  it t h a t  way. 

Did Kel ly  Johnson base ,  do you know, some of h i s  

r e l u c t a n c e  on t h e  r e sea rch  a i r p l a n e  program, on t h e  f a c t  t h a t  m( 

of those  a i r c r a f t  were no t  a i r- b rea th ing  a i r p l a n e s ?  H e  used 

t o  argue t h a t  he w a s  n o t  l e a r n i n g  anyth ing  from rocke t  a i r -  

p lanes  t h a t  he could apply.  

A. I t h i n k  so. I mean, he has  t he  t y p i c a l  company view 

p o i n t ,  l i k e  t h e  Douglas people  had on the  X- 3,  you know. 

Companies d i d n ' t  l i K e  t o  g e t  involved i n  t he  govern- 

ment bu i ld ing  an a i r p l a n e  t h a t  d i d n ' t  do then t o  t h e  company 

much f u t u r e  good. 

Q. V i r t u a l l y  b u i l d i n g  an a i r p l a n e ,  i f  you w i l l ,  a t  c o s t  

t ak ing  a l o t  of manpower and t i m e  and t h e r e ' s  no €a t  p roduc t i c  
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c o n t r a c t  a t  t h e  end of t he  rainbow. 

A. T h a t ' s  r i g h t .  He d i d ' n t  l i k e  t h a t  sort  of t h ing .  

Q. Now t h e  Sena t e  i n  t h e  ' 6 0 s  was heav i ly  committed t o  

X- 1 5 .  How do programs l i k e ,  s ay ,  the pa ra  s e t a - l i f t i n g  body 

program, w e  c a l l  it now, -- . . . Reed w a s  i n s t rumen ta l  i n  t h e  

g e t t i n g  t h e  M 2  program going.  

And people  l i k e  Richard Kle in ,  and Gary Layton, and 

people l i k e  t h a t ,  were heav i ly  involved i n  t h e  formation of 

parased.  

Were t h e s e  s i d e  shows, i f  you w i l l ,  t o  t h e  X- 15?  

A. Oh, yeah. And I t h i n k  they were k ind  o f  encouraged, 

because I t h i n k ,  aga in ,  people  were r e a l i z i n g ,  you know, X - 1 5 ' s  

u l t i m a t e  f u t u r e ,  and we've g o t  t o  keep t h i s  Center  a c t i v e ,  

So when people come up wi th  b r i g h t  i d e a s  -- and t h e y  

a l s o ,  I t h ink  they  had t h e  f e e l i n g  l i k e  -- oh, Whitcomb was 

p l ay ing  wi th  h i s  parased ,  you know, wing back t h e r e  a t  Langley. 

And I t h i n k  they  f e l t ,  w e l l ,  h e r e  i s  r e a l l y  t h e  p l a c  

t o  do these  s o r t  of t h i n g s ,  ' cause  we've g o t  t h e  bet ter  s a f e t y  

prov is ions .  

Q. You're n o t  ope ra t ing  i n  a r e s t r i c t e d  environment, 

when people are i n t i m a t e l y  f a m i l i a r  w i th  f l i g h t  t e s t i n g  t h i s  

requirement.  

A. T h a t ' s  r i g h t ,  yeah. And w e  had good s a f e t y  reviews, 

and t h i n g s  l i k e  t h a t ,  wi th  people who were very knowledgeable. 
I 

Q. What was t h e  r o l e  of headquar te rs  i n  a l l  t h i s ?  My 
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impression i s ,  t h a t  on t h e  l i f t i n g  bodies  program, u n t i l  you 

s t a r t  g e t t i n g  i n t o  t h e  heavyweight program -- t h e  842, F 2 ,  and 

H L l O ,  and then t h e  A i r  Force end o f  t h i n g s  wi th  X 2 4 ,  SV5P -- 
b a s i c a l l y ,  i n  t he  e a r l y  days of t h e  l igh tweight  l i f t i n g  body, 

and i n  days of parased,  and t h i n g s  l i k e  t n a t ,  headquar te rs  wa: 

n o t  t e r r i b l y  involved.  

A. No, they weren ' t .  Why, t h e  program w a s ,  you know, 

below a c e r t a i n  l e v e l ,  w e  could do p r e t t y  much what w e  wanted 

t o .  

Q. Tha t ' s  i n t e r e s t i n g .  I n  o t h e r  words, they were only 

concerned,  i f  you w i l l ,  w i t h  h igh ly  v i s i b l e  programs? 

A. Y e s .  

Q. Is t h a t  a tendency -- 
A. -- W e l l ,  they were concerned w i t h  anything t h a t  cos 

more than  so much money. 

Q. Yeah. I f  you had a v e h i c l e  c o s t  of  less than ,  s ay ,  

several hundred thousand d o l l a r s ,  it probably d i d n ' t  concern 

them. Would t h a t  be a f a i r  s ta tement?  

A. Yeah. Now, w e  g o t  -- oh, I d o n ' t  -- dur ing  t h e  day 

when they were kind of exp lo r ing  t h e  upper atmosphere, we w e r e  

w e  had a program t h e r e  where w e  w e r e  t r y i n g  t o  launch a rocke t  

o f f  of  a -- 

Q. F-104. 

A. F- 104. 

Q. Horace Pe t e r son ,  I t h i n k ,  was t h e  p i l o t  on t h a t .  
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A. Yeah. And Wes Messing, who worked r i g h t  under m e ,  he 

was k ind  o f  p r o j e c t  eng ineer  f o r  it. 

Q. Mess ing  ? 

A. Yeah. 

Q. M-e-s-s-i-n-g? 

A. Wesley Messing. Yeah. I th ink  h e ' s  down a t  -- he 

t r a n s f e r r e d .  

Q. That rocke t  p r o j e c t  has  some s o r t  of  acronym, I can '  

t h ink  o f  it now. 

A. I was t r y i n g  t o  t h ink  of it,  too ,  What'd they c a l l  

i t ?  

Q. ARC (phone t ic )  o r  something l i k e  t h a t ?  

A. No. 

Q. There w e r e  f i r i n g s  undertaken he re  -- 
A. Right .  

Q. -- over  t he  bombing range,  one -- t h e  f i r s t  round 

f e l l  s h o r t ,  t h e  second round overshot  i n t o  Nevada. Then they  

moved them t o  Magoo (phone t ic )  -- 

A. Magoo. 

P -- and f i r e d  one which took a r i g h t  t u r n  and j u s t  

missed an i s l a n d .  

A. Right .  

Q. And t h a t  p r e t t y  much ended t h e  program. 

A. That ended t h e  program. 

P Yeah. Dick Horton was t h e r e ,  and t h e  s a f e t y  o f f i c e r  
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looked down and s a i d ,  "You're n o t  p lanning t o  f i r e  any more 

of t hose ,  a r e  you?" 

(Laughter . )  

A. T h a t ' s  r i g h t .  And i t ' s  too  bad, because I th ink  

t h e  l a s t  one was a d e f e c t i v e  rocke t ,  and t h e r e  w e  could f i g u r e  

o u t  from t h a t ,  t h e  t r a i l ,  it must have burned a ho le  i n  t he  

s i d e  o f  t h e  case .  

Q. Yeah. You had a burn,  a t h r u s t  v e c t o r  t h a t  w a s  -- 

A. Yeah. 

Q. 

A. You c o u l d n ' t  f i g u r e  o u t  why, how they  could g e t  t h a t  

-- way o f f .  

t h r u s t  vec to r .  

Q. Yeah. 

A. S o ,  t h e  -- 
Q. They w e r e  b a s i c a l l y  s l e d  rocke t s  from China Lake, 

I th ink .  

A. Yeah. Yeah. And -- 
P Rings a b e l l .  

A. Then w e  g o t  t h e  ho le  i n  t h i s  one 1 0 4  t h a t  had t h i s  

t r apeze  underneath it, t o  swing it down. . . . 
L a t e r  on,  t h a t ,  t h a t  w a s  t h e  1 0 4  t h a t  was l o s t .  

Q. Zero 11, o r  something l i k e  t h a t ,  I ' m  n o t  su re .  

A. Yeah. So -- 

Q. We have one of t h e  1 0 4 s  i n  t h e  A i r  and Space Museum 

t h a t  was o u t  he re  -- 818 -- which w a s  o l d ,  I guess ,  9 6 1  -- 
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it w a s  t h e  o l d e s t  F104 i n  ex i s t ence .  

A. I see. 

P And w e  p u t  t h a t  i n t o  t h e  b u i l d i n g  before  opening 

it i n  Ju ly .  I n  f a c t ,  we have a l o t  of  t h e  @ l d  a i r c r a f t  t ha t ' ve  

flown. They've g o t  t h e  M2, F3, and t h i n g s  of t h a t  s o r t .  

A. Oh, yeah. 

P The X15 number 1, t h e  X1 number 1, -- 
A. Yeah. 

Q. -- 0558 number 2 .  

A. I remember, I w a s  k ind  o f  s e m i  i n  charge of t h e  2 5 t k  

ann iversary  o u t  he re  -- 
Q. Oh, r e a l l y ?  

A. -- and w e  borrowed t h e  -- 
Q. X15? 

A. X15 from you people .  

Q. Yeah. We w e r e  walking on eggs around t h a t  a i r p l a n e  

when w e  p u t  it i n  t h e  new bu i ld ing .  Some of t h e  systems were 

s t i l l  ac t ive  i n  it, and,  a t  one p o i n t ,  I guess  t h e r e  was -- 
t h e  t a i l s k i d  was e i t h e r  h y d r a u l i c a l l y  a c t u a t e d ,  or sp r ing  

a c t u a t e d ,  o r  something -- and one of t he  workers w a s  moving 

around t h e  rear of  t h e  a i r c r a f t ,  and t h e r e  w a s  a thunderclap 

of no i se  --I 

A. (Laughing. ) 

Q. -- and t h e  s k i d  extended,  and j u s t  missed him. 

And it was very c l o s e .  And w e ,  everybody r e a l l y  
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walked on eggs ,  w e  brought i n  s a f e t y  i n s p e c t o r s ,  and purged a l .  

t h e  systems,  and l e t  o f f  p r e s s u r e  he re  and there and everywhere 

That i s  -- 
A. F a s t a s t i c ,  t h a t  t he  p r e s s u r e ' d  be l e f t .  

Q. Yeah. Af t e r  a l l  t h e s e  yea r s .  

Well, w e  had another  i n t e r e s t i n g  t h i n g .  W e  took 

ou t  t h e  German V-1  t o  p u t  on e x h i b i t ,  and w e  d iscovered a n i t r c  

gen sphere  t h a t  w a s  p r e s s u r i z e d ,  i n  t h e  s t o r a g e  crate where th!  

veh ic l e  w a s  s t o r e d ,  and it was s t i l l  p r e s s u r i z e d  a t  4 0 0  p s i ,  

even though t h i s  t h i n g  had been crated up l i k e ,  a t  t h e  end of 

1 9 4 5 .  I t  w a s  s t i l l ,  s t i l l  ho t .  

A. &-hull. 

Q. So, amazing. We've had o t h e r  i nc idences ,  i n c i d e n t s .  

W e  once w e r e  r e f u r b i s h i n g  a German f i g h t e r ,  and 

c a s u a l l y  checked one o f  t h e  cannon i n  t he  wing, and found a 

f u l l y  chambered round. 

A. NUh. 

Q. Live.  Which b l e w  everybody's  mind. 

A. Yeah. 

Q. You have t o  be  very ,  very c a r e f u l .  

A. W e l l ,  you heard -- you probably about t h a t  t i m e  w e  

had t h i s  -- Kenny Berger (phone t ic )  o u t  t h e r e ,  w a s  -- oh, he 

had a ,  he used -- he w a s  on one of t h e  1 0 4 s  crews, you know, a r  

he s tepped ,  p u l l e d  t h e  wheels ancl washed t h e  brake drums -- 
Q. Oh, yeah. 
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A. -- p e r i o d i c a l l y ,  see. And they had t h i s  t ank ,  you 

know, and it w a s  on the  f l o o r ,  and he d i d n ' t  l i k e  bending over  

t h a t  much, so he w a s  going t o  made himself  a s t a n d ,  t o  p u t  

t h i s  t h i n g  up on. 

So he went up t h e  s c r a p  yard ,  and found t h i s  o l d ,  

o l d  rocke t  -- it was one of t h e  -- 
Q. 5- inch a e r i a l  rocke ts?  

R. N o .  I d o n ' t  know, wasn ' t  5-inch. 

Q. A JATO b o o s t e r ,  maybe. 

A. W e l l ,  what it w a s ,  it was one t h a t ,  you know -- t h o s  

b i g  t a n k s  they had on t h e  X-15 number 2 ?  

Q. Oh, yes .  Y e s .  

A. I t ,  it pushed t h e s e  away. 

Q. Right. 

A. I t  p u t  a r igh t- angled  t h r u s t  on it f o r  s e p a r a t i o n ,  s 

Q. Yeah. 

A. And so then,  a f t e r  -- 
Q. Yeah. 

A. And then t h e  tanks  came down wi th  a parachute  -- 
Q. Yeah. 

A. And then a f te rwards  t h e s e  rocke t s  w e r e  d i scarded ,  

they  w e r e  one-time only a f f a i r .  

S o  he g o t  one of t h e s e  t h i n g s ,  and had it i n  a bench 

v i s e ,  and w a s  sawing it i n  2 wi th  a hacksaw -- 

0. My God. 
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(Laughter . )  

A. And a l l  of  a sudden t h e  t h i n g  takes o f f ,  i n  both 

d i r e c t i o n s ,  because he had sawn through,  oh,  probably,  90  pe rm 

of t h e  way, see. 

So f o r t u n a t e l y  f o r  him, because if h e ' d  j u s t ,  i f  he '  

done t h a t  . . . , then t h e  f i r e  would have come r i g h t  out  a t  

him. 

Q. Sure.  

A. But as it w a s ,  it j u s t  went zingo,  bo th  d i r e c t i o n s ,  

see. I t  w a s ,  you know, l i k e  one of t h e s e  d e v i l  chase r s  around. 

P Yeah. 

A. Narrowly missed an a i r p l a n e ,  and ben t  a bench, and 

one, t h e  o t h e r  h a l f  went up through broke s o m e  windows i n  t h e  

door and almost wen t  through went through an I-beam, a g r e a t  

b i g  I-beam. And, so -- 

Q. Wow f o o l i s h ,  you know. How a person could make a n  

e r r o r  l i k e  t h a t .  

A. Well, you know, you wouldn ' t  -- I mean, t h e  t h i n g  of  

it is ,  t h e ,  t h a t ,  t he  n o z z l e ' s  r igh t- angled ,  so you c a n ' t  look 

i n t o  it. 

And then ,  it was a l l  blackened,  so it j u s t  looks l i k  

i t ' s  empty, see. Looks l i k e  i t ' s  f i r e d .  W e l l ,  what happened 

was, on ly  t h e  i g n i t e r  had f i r e d .  The main charge had never 

gone o f f .  

Q. My God. T h a t ' s  a f r i g h t e n i n g  anecdote.  I t ' s  inc red  

t 

;le. 
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A. And, then ,  I w a s  on -- I g o t  involved i n  a ,  an awfu: 

l o t  of t hose  a c c i d e n t s  -- 

Q. Yeah. 

A. -- s t a r t i n g  wi th  t h e  X1. 

Q. Uh- huh. 

A. And, I d o n ' t  know -- 

Q. T h a t ' s  r i g h t .  You w e r e  on most of  t h e  s a f e t y  boards 

a f t e r  . . . . 
A. And, I kind o f  -- w e l l ,  when I came o f f  from L e w i s ,  

I ' d  been on t h e  -- we'd se t  up t h e  rocke t ,  back a t  L e w i s ,  and 

I w a s  on t h e  s a f e t y  board t h e r e ,  t h e  s p e c i a l  s a f e t y  board dea l-  

ing  wi th  rocke t s .  

And when I came o u t  h e r e ,  I k ind  o f  g o t  involved.  

And then I r o s e  j u s t  a l i t t l e  enough f a r  enough away from t h e  

a i r p l a n e s ,  t h a t  when they  had an acciclent w i th  t h e  a i r p l a n e ,  I 

d i d n ' t  have any d i r e c t  r e s p o n s i b i l i t y ,  so I was a good man t o  

come i n  -- 
P Yeah. 

A. -- And be on the  s a f e t y  boards ,  see. 

Q. That g e t s  i n  ano ther  a r ea .  

On t h e ,  on t h e  X1 series of a c c i d e n t s ,  wi th  t h e  tri- 

c r y s t a l  phosphate homoleather g a s k e t s ,  and t h e  X2 acc iden t ,  

dhich appa ren t ly  was t h e  same cause -- 
A. Right. 

Q. A t  va r ious  s t a g e s  -- f o r  example, i n  t he  X13, t h e  
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so- ca l l ed  coo l ing  acc iden t .  I b e l i e v e  t h e  i n i t i a l  cause  was 

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

z a t i o n  system, and f r a c t u r e  under,  under load ing  t h a t  wasn ' t  

p r e s su r i zed .  

A. Right.  Yeah. They had,  they had t h e s e  2 c o i l s  -- 
Q. Yeah. I t  was a manifold,  i n  e f f e c t .  

A. Yeah. Right. The, t h e y ' d  taken a huge c o i l  of t h i s  

t ub ing  and p u t  it -- I know d o n ' t  know, something l i k e  4000 

pounds o f  p re s su re ,  something l i k e  t h a t  -- 
Q. Yeah. 

A. -- and high p r e s s u r e  n i t rogen  i n  it. 

Q. And t h e r e ' r e  a l l  s o r t s  o f  r i g h t  ang le s  and -- 
A. And so they thought  it was those  tubes  had go t t en  

b r i t t l e  from t h e  th ing .  

Q. Yeah. 

A. And then when NASA go t  t h e  X l A ,  t h e  X1A -- 
Q. And t h a t  blew. 

A. Well, we -- no, w e ,  be fo re  w e  blew, though, w e  had 

taken it o u t ,  taken those  tube  c o i l s  o u t ,  and had found, made 

room and moved some s t u f f  around, and p u t  t h i s  huge, sausage- 

l i k e  t ank  i n  t h e r e .  

Q. Yeah. 

A. And then  a f t e r  t he  t h i n g  blew, had dropped t o  t h e  

ground, w e  examined the  wreckage, t h i s  sausage- l ike  tank was 

s t i l l  i n t a c t .  
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Q. Yeah. 

A. So w e  knew it wasn ' t  t h a t .  

Q. Very i n t e r e s t i n g .  Yeah. 

A. Yeah. 

Q. D o  you t h i n k  -- t h a t ' s  one of t h e  more i n t e r e s t i n g  

d e t e c t i v e  s t o r i e s ,  if you w i l l ,  i n  a v i a t i o n  technology. Do 

you t h i n k  t h a t  t h e  t r u e  cause  s f  t h a t  acc iden t  -- of  not  j u s t  

t h e  X1A a c c i d e n t ,  b u t  all t h a t  series of a c c i d e n t s  -- t h e  t r u e  

cause l i t e r a l l y  could n o t  have been d e t e c t e d  p r i o r  t o  t h a t  po in  

o r  do you t h i n k  t h e r e  -- 

A. Oh, I t h i n k  you could have. 

P You could  have? People w e r e  j u s t  hopping a t  t h e  

f i r s t  -- and t o  t h e i r  minds, most l o g i c a l  cause.  

A. No. I t h i n k  t h a t ' s  k ind  of c r i m i n a l  on t h e  p a r t  of 

t h e  A i r  Force. 

P Yeah. 

A. The f a c t  t h a t  they d i d n ' t  have adequate acc iden t  in -  

v e s t i g a t i o n .  

Q. Who u l t i m a t e l y  -- w a s  NASA -- and i n i t i a t e d ,  b a s i c a l  

t h e  agency t h a t  u l t i m a t e l y  d i scovered  t h a t  t r i c r y s t a l  phosphate 

bus iness?  

A. Yeah. And I can g i v e  you t h e  d e t a i l s ,  because -- 
Q. Fine.  

A. I n  f a c t ,  I go t  a copy of t h e  r e p o r t ,  i f  you ' re  i n -  

t e r e s t e d  i n  s ee ing  it. 
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Q. I ' v e  seen t h e  acc iden t  r e p o r t .  

A. O h ,  have you. 

Q. And both  t h e  test w i t n  t h e  . . . . 
A. W e l l ,  yeah,  I ,  I devised t h e  tes t .  And some -- 

because I wanted -- i n  f a c t ,  you saw t h a t  p i c t u r e  i n  t he re .  

Q. Of t h e  de tona t ion .  

A. O f  t h e  de tona t ion .  J u s t  taken wi th  t h e  f l a s h  t h a t  

de tona t ion .  W e  w e r e  o u t  t h e r e  one n i g h t ,  and I g o t  a cameramar 

o u t  t h e r e ,  and s e t  up t h e  appara tus ,  and -- 
P I t  was some very low va lue ,  l i k e  1 0  foot-pounds 

of p r e s s u r e ,  something l i k e  t h a t .  

A. Oh, no, i t  was more than  t h a t .  But anyway -- 

P Uh-huh. 

A. Oh, w e l l ,  i t  w a s  about t h a t .  A pound weight droppin 

f o r  1 0  f e e t ,  something l i k e  t h a t ,  yeah. 

And, b u t  -- then w e  j u s t  f i l l e d  t h e  camera, and 

opened your l e n s ,  and when you opened h i s  l e n s ,  then  I p u l l e d  

t h e  t r i g g e r ,  and down it went, and, bang, it goes o f f  l i k e  a 4 5  

B u t ,  anyway, t h e  way t h a t  was d i scovered ,  was, a f t e r  

t h e  X1A blew up, t h e i r ,  t h e i r  o r i g i n a l  thought on t h e  whole 

t h i n g  w a s  a metal f a i l u r e ,  s ee .  

Q. Somewhere i n  t h e  p r e s s u r i z a t i o n  system. 

A. N o ,  no, no. I n  t h e  main tank .  

Q. Okay. 

A. See, w e  knew it wasn ' t  t h e  p r e s s u r i z a t i o n  system -- 
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Q. Because of the tank. 

a. -- because the tank had survived, see. So -- 

?. And the main lines -- 
A. And this was the difference between that and the 

previous 3 accidents, see. 'Cause we'd changed those tanks, 

and we no longer had them. 

And, but anyway -- then we were suspecting a weld 
failure in the main tank itself. But, so somebody suggested, 

"Well, I mean, it doesn't do any, I mean, once the thing ex- 

ploded, it pretty well destroys the marks. But why don't we 

look into the XlB, which is sitting right outside there -- 

?. Yeah. 

A. "And take a look at it." And so we did. 

Q. X-rayed all the welds? 

A. Well, no, no, we didn't get that far. We decided, 

well, let's examine the tanks. 

So, there's a door in it. So we got -- we pulled 
the airplane apart -- you have to break the whole airplane intc 
2 pieces -- 

?. Yeah. 

VOICE : (Inaudible. ) 

A. All right. See you. 

VOICE: Be back in a minute. 

A. Let me know if the car doesn't start. (Laughing.) 

But anyway, as soon as we opened the door, and stud 
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our head in there, there was a pool of oil in the bottom of 

the oxygen tank. And the Bell -- 
Q. Somebody said, "What's that?" 

A. Yeah. And the Bell people said, "Oh, we wipe that 

out all the time." 

Q. Oh, my God. 

A. See. 

Q. Isn't that incredible? 

A. Now, that's the incredible thing, see. This is whal 

the Bell tech rep says, you know. "We, well, we've had that 

all, oftentimes, we just wipe it out when we see it." 

And -- 
Q. You'd never -- yeah. 

A. so -- 
Q. Just on, on a straight safety -- 
A. Yeah. 

Q. -- measure you'd never have oil in the presence of 
lox, anyway. 

A. That's right. 

Q. Strictly speaking. 

A. So, anyway, we gathered up -- and we got small bottl 
of stuff that we collected out of the XLB tank. 

P Yeah. 

A. And then we decided we were going to have the Air 

Force laboratory analyze it. And then somebody said, 

S 
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"Well, those guys over there maybe aren't too sharp. Let's" -1  

and so we split it in 2 .  We had enough so that we could make 

2 samples. 

And so we sent half down to a place in . . . Los 
Angeles called the Truesdale Laboratories, you know. And 

they said, well, they just sent back a superficial report, 

saying, "Well, it's a hydrocarbon, and it shouldn't have no 

business being in an oxygen tank," see. 

Q. Yeah. 

A. That -- 
Q. They completely missed -- 
A. Completely missed what we were after, see. 

Q. Yeah. 

A. Well, they had a pretty sharp chemist, worked with 

the Air Force, the rocket base, at that time. And he -- 
Q. Did an actual breakdown. 

A. He did a complete breakdown. And he says, "Well, 

it's tri-. . . phosphate." So then -- let's see, I was 
assigned the job of checking with where that leather came from. 

And I traced it down to the Linde company in Buffalc 

Niagara Falls. And I called them up -- and it was just, I 
think it was the Lord's providence, because I happened to call 

them at lunch hour, and everybody was gone, and so finally the 

girl at the telephone desk, she kept referring me, you know, 
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“So and so’s gone,“ and then . . . the next office down the 
line, and he‘s gone, and finally I got down to a guy in the 

laboratory. 

Q. Fantastic. Just the person that you wanted. 

A. Just exactly the person that I wanted to talk to. 

And I, I asked him about this leather, and he says, “Oh, yes, 

we put carnuba wax i n  it, and then we have to use tricresal 

phosphate to -- 
Q. (Inaudible.) 

A. As, as a plasticizer, what they called it, see. 

To make it go in. Well, that was, their . . . hard to say. 
(Laughing.) And starting the next day, we couldn‘t get word 

one out of the Linde company. They wouldn’t even talk to us 

any more. 

But we knew what we wanted to know. 

Q. Yeah. That‘s all we needed. 

A. That’s a l l  we needed, just that one word. Knowing 

that they had, they had, that was in the leather, and we knew 

where it came from. 

And then we started these little tests, from that 

point on, . . . the record. 
Q. (Inaudible. ) 

A. Right. You see, the thing of it is, the Linde com- 

pany -- and it was a misuse of a stuff -- the Linde company 
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had used that leather in liquid oxygen valve packings. But, 

you know, when they make a liquid oxygen valve, you know, the 

pipe is down here, -- 
Q. Yeah. 

A. And they put a long stem, and the handle's way up 

here. And the packing is 'way up here, see. 

Q. And there's no possible way that it's ever going to 

A. Well, see, that, that -- the room temperature alway! 
heats up that stem, so by the time it gets to the packing, it'! 

always gaseous oxygen. 

Q. Yeah. 

A. And they'd had any trouble with it. But when you 

put that stuff, and soak it in liquid oxygen, and then you 

impact it. 

Q. That's all you need to do. 

A. Well, as near as we could figure out, see, they had 

a, a -- it was a double flange, see, and bolts on both sides. 
This door fit right into the whole in the end of the tank, ther 

there was a flange on the inside, and a flange on the outside, 

and a whole of bolts through. And a leather gasket on both 

sides. 

Well, when they pressurized that tank, evidently, 

it would shift just enough for those bolts to impact along the 

edge, and it was some of that liquid that oozed into there. 

Q. Right to them. 
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A. T h a t ' s  what d i d  it. 

P Yeah. That accounted f o r  t h e ,  i n  every c a s e ,  t h e  

low o rde r  explos ion ,  followed by then a heav ie r  de tona t ion .  

A. Well, when t h e  whole tank went. And t h a t  was j u s t  

t h e  p l a i n  o l d  -- 
P The l o w  o rder  

A. Right .  

Q. Yeah. 

A. Exac t ly  r i g h t  

Q' Yeah. 

i a s  b a s i c a l l y  i g n i t i o n .  

A. But,  t h e  t h i n g  of it i s ,  I mean -- see, t h e  o r ig ina !  

2 X l ,  X1 number 1, and X1 number 2 -- t hey ,  t hey  d i d n ' t  have a 

pump l i k e  t h e  l a te r  one. 

Q. Right .  They had . . . pumps. They had high pressu i  

A. They had high p re s su re  tanks  t h a t  f ed  d i r e c t l y  i n t o  

t h e  rocke t  engine from t h e  tank ,  see,  so they were very l i m i t e c  

i n  t h e i r  a b i l i t y  t o  c a r r y  oxygen, because they  have such heav!, 

t a n k s .  

Q. Yeah. 

A. And -- 
Q. You have t h e s e  2 l a r g e  . . . , and a l o t  of wasted 

space.  

A. And then  -- but  t h e i r  weight was t h e i r  b i g  problem. 

So,  i n  o t h e r  Words, they  had no problem w i t h  t h i s ,  because the1 

had no g a s k e t s ,  because t h e  tanks  were welded up s o l i d .  And 
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when they came to the XlA, the X1B -- 
Q. . . . that's interesting. 
A. -- and X1 number 3 -- 
Q. -- gasket problems in those. 

A. -- then those were lighter weight tanks. And they 

felt they could make them securely with doors in them, and 

then the doors had this gasket. 

Q. Yeah. That's a different ball of wax, entirely, 

R. And those were the ones that started blowing up. 

P What was the solution? Obviously, yank the gasket. 

But what gasket material did you replace it with? 

A. They welded them up tight. 

Q. Welded them up tight. 

A. X3, I know they, they just took a, they took a 

torus and cut it in half, and then that just filled over all 

bolts -- 

Q. Okay. 

A. -- and then they just welded the thing in solid. 
Q. Yeah. Okay. 

A. They didn't have any gasket. 

P There was no other choice? 

A. Well, gasket materials for cryogenics is very hard 

to come by. 

Q. I imagine even today that's true. 

A. Yeah. 



1 

I 

If: 

1 1  

1: 

1: 

1 4  

I f  

16 

1; 

18 

19 

20 

21 

24 
\ce-Fsdarsl R v r t a r r .  lnc 

25 

50  

Q. How about t h e  X1A a c c i d e n t ,  when Walker w a s  g e t t i n g  

ready t o  launch,  g e t  t h e  a i r c r a f t  going -- and I th ink  about 

4 minutes be fo re  launch,  they  had a lower explos ion .  

A. Uh-huh. 

P And t h e r e  w a s  all sorts of t a l k ,  back and f o r t h ,  

between chase  and t h e  a i r p l a n e  and t h e  tower on t h e  ground and 

whatnot,  and it seemed t h a t  everybody and t h e i r  l i t t l e  b r o t h e r  

was on t h e  a i r  a t  some p o i n t .  

A. Yeah. 

Q. Talking back and f o r t h  about poss ib ly  b r ing ing  t h e  

v e h i c l e  back. 

A. Right .  

Q. Which seemed t o  m e  a noble goa l ,  b u t  one t h a t  was 

complete ly  foolhardy.  

A. W e l l ,  t h a t  was t h e  dec i s ion  t h a t  w a s  made. 

Q. And Ventzol (phone t ic )  -- Ventzol s ays ,  and t h i s  i s  

v i r t u a l l y  a d i r e c t  quote ,  J o e ,  g e t  r i d  of t h e  damn th ing .  

A. Yeah. 

Q. N o ,  Butch, g e t  r i d  of  t h e  damn t h i n g .  Butch w a s  the 

launch p i l o t .  

A. Right .  

Q. And, w a s  Ventzol speaking on h i s  own, o r  was Ventzo. 

speaking a s  command a u t h o r i t y ,  so t o  speak,  when he s a i d  t ha l  

A. Oh, he was d e f i n i t e l y  i n  a u t h o r i t y .  H e  w a s ,  he w a s  

d i r e c t o r  of f l i g h t s ,  f l i g h t  d i r e c t o r .  
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P Yeah. 

So he had t h e  l a s t  say? 

A. T h a t ' s  r i g h t .  

Q. Yeah. Because t h e  m i n u t e  they  l e f t  t h a t  t h i n g  go,  

it j u s t  went down t a i l  f i r s t  i n t o  t he  -- 
A. Oh, yeah. W e l l ,  t h e  reasons  they  r e a l l y  had t o  d r o r  

it was, -- 
Q. There was so much smoking, I t h i n k .  

A. NO. 

Q. They had an increase i n  oxygen tank  p r e s s u r e  on t h a t  

A. W e l l ,  and t h e  real  -- yeah, t hey  w e r e  a l i t t l e  b i t  

concerned about a f i r e  s t i l l  t h e r e .  But by t h a t  t i m e ,  i t ' d  

gone, i t ' d  gone about a h a l f  an hour ,  o r  something l i k e  t h a t ,  

be fo re  they  dropped it. 

The reason they  had t o  drop it w a s ,  t h e  gea r  had 

come down on t h e  X1. 

Q. Oh. And they  d i d n ' t  know i f  it had locked down or n 

A. Well, and not  on ly  t h a t ,  i s  they  c o u l d n ' t  l and  a 

B- 29 on,  on t h e  X1 gear .  

Q. Obviously, yeah. 

A. See? And, even whenthey pu t  t he  2 9  gea r  down, and 

t h e  X 1  gear  -- 
Q. -- s t i l l  hung below. 

A. S t i l l  hung below. 

Q. Yeah. 

t ?  
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A. And if it was locked down, then the whole thing wou: 

just crumple up, and you'd lose both airplanes. 

Q. You'd break both airplanes up. 

A. See. I mean, it would've been very foolhardy to 

try and do that. 

Q. Completely foolish. 

A. A s  it was, I mean, we got the information, you know, 

eventually. 

Q. Yeah. 

A. It's, it's amazing what you can get out of wreckage. 

P Speaking as a person who's been involved in accidenl 

investigation, I find that, I find that an interesting state- 

ment. I've heard that before, but never from someone who's 

actually participated in accident investigation boards. 

A. Uh-huh. 

Q. Is that true of all the accidents that have occured: 

A. Almost every accident that I've been connected with, 

and that've been quite a few, we have really been able to sift 

through the wreckage -- in spite of how finely it's divided -- 
and you can pick up -- 

Let me give you some examples. 

Q. Okay. Fine. 

A. First of all, in the X l A ,  they went out there after- 

wards, and the cockpit camera -- you know, looks over the 
pilot's shoulder to see what the things were reading -- we 
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found, we found the film magazine, see. 

And -- 
Q. That's a vital bit of material right there. 

A. Yeah. And it was kind of interesting, because it 

was badly damaged -- 

Q. But you could still -- 
A. And it was interesting because the thing had hit, 

impact on the side, and the reel had gone this way -- 
Q. Yeah. 

A. So a l l  the film that was wound on the reel was 

broken here and here -- 
Q. Right. 

A. See. So you ended up with a whole bunch of pieces 

o f  film about that long. 

Q. Yeah. 

A. Well, we sent it down to some outfit in Hollywood 

that does film work, and they took tweezers, and developed 

each piece. 

Q. That's incredible. 

A. See. And, you know, film's always numbered along 

the edge. 

P So it was simply the matching the numbers -- 
A. And so we matched the numbers and, and where there 

were between numbers, we were able to put it in, we just laid 

it out on big pieces o f  paper, and then you could take 
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microscopes and you can look at each film, and you could read 

the dials. 

Q. Yeah. 

A. And it could tell, show you what the pressures were 

see. Well, that showed u s  what kind of went first, you 

know. 

Q. Yeah. 

A. Where the pressures started to drop, and things likt 

that. And what was normal sequence, see. 

Q. Yeah. 

A. S o ,  we decided there -- I mean, we could see defi- 
nitely that the tanks were coming up in pressure, see. 

not only that, by that time, the, the high pressure source was 

dropping, see. 

And 

Well, that's not the logical time for it to break, 

after it's lost . . . pressure, see. 
Q. Yeah. 

A. so -- 

P 

A. So that kind of ruled that out, the 2 things to- 

That pretty much ruled that out right off -- 

gether, ruled that out, definitely. 

Q I'm going to turn the tape at this point, it seems 

to be running low. 

A. All right. 

Q. Okay. We're back in business. 
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Q. So it wasn't the high pressure source, obviously. 

A. No, no, it had to be the other end. Then it was 

logically the tank that was coming up in pressure, see. 

Q. Yeah. 

A. Bello, Kitty. 

VOICE: Hello. 

A. Gee, everybody's bringing me money today. 

(Laughter.) 

VOICE: . . . just in time, you know. 
R Okay. Well, so -- I'll, I'll give you another 

example. In fact, I'll give you a couple more. 

The, you know, the 104 that we lost out there -- 

Q. Was this Joe Walker? 

A. NO. It was Milt Thompson, was the pilot. 

Q. Milt Thompson. Yeah, I don't know the details 

about -- 
A. Okay. Well, he was doing simulated €lame-out 

approaches. You know, it was a time when they'd lost a few 

104s. 

Q. On dead-stick approaches, and things like that? 

A. On places where they had lost the power on final. 

So our pilots always had the idea, that there was a better way 

to bring a 104 in. 

And that was the time when they were losing some 

in Germany. I think that was associated with than, I could be 
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wrong, but -- anyway, he was, they were, they were trying these 

techniques, where they were practically bringing them in dead 

stick. 

Q. Yeah. 

A. So he was making a series of what they call flame- 

out approaches. And he wouldn't quite touch down, or just 

barely touch down, and then he'd pull up his flaps and qo up 

to 20,000 feet and come down and do it again, see. 

And he'd done a couple of these, see. And all of 

a sudden he started to get a roll that he couldn't control. 

And we were listening to him on radio up in the control tower 

up there, and when we realized that he was having trouble -- 
he talked to us quite a while -- and then all of a sudden he 

says, "It's going." 

And that was the end of the conversation, see. And 

then a few minutes later the Air Force tower reported smoke 

over in the bombing range, and no sign of a parachute. 

Q. And everybody immediately skips a beat. 

A. And everybody, boy, the gloom was there, was so 

thick you could cut it with a knife, cause Milt Thompson was a, 

he was one of our better pilots, too, he was a good one. 

But, about half an hour later, here comes Thompson 

walking in. He had hitchhiked home. (Laughing.) 

Q. Incredible. Absolutely incredible. 

A. Yeah. He had parachuted down. And nobody had -- 
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how the tower had missed him -- I guess they'd been so concen- 
trating on the airplane going in, that they didn't see his 

parachute. 

Q. That's incredible. 

A. He landed near a road. And the truck comes along, 

and he grabs his parachute up in his arms, and hops aboard, 

and they bring him home. 

Q. That's an incredible anecdote. I didn't know that. 

That's a funny story. That'd make a good one for the book. 

A. Yeah. So, anyway, it was really kind of a surprise 

to see him walking in the front door. 

Q. What was the cause of that? 

A. Well, now then, see, there's on the 104, there is a 

flap motor on either side. 

Q. Okay. 

A. But they want these flaps to be absolutely synchro- 

nized. So, there's, there's a flexible cable that starts out 

of the one flap -- there's a separate motor, keep in mind, the1 
a separate motor on either flap. 

And there's a flexible cable that goes down part waq 

then there's a control box, then the flexible cable goes around 

to the other side, see. 

Q. Uh-huh. 

A. And this control box tells the mechanism what the 

positions of the flaps are, you know. So when they're all the 

! ' S  
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down, it shuts the motors off automatically, and, and reverses 

them so they're ready to come back up, and so on and so forth. 

The pilot's got a switch to 

them up. 

And so -- that airplane hit 
going about Mach 1, straight down, see 

Q. And rolling a l l  the way. 

put them down, or take 

the ground probably 

R. And rolling a l l  the way, boring -- it was a whole. 

When you stood in the pit, you couldn't see out the 

top, you know. It was that big of a pit. And not only that, 

the engine, which is normally probably as long as this room 

is wide, would stand about this high, and all crumped together 

And, and yet, we, we got guys with shovels and 

diggers out there, and we pulled out the control box, see. 

And from the -- and also, and also we dug out the 
screw mechanism, the jacks, on both sides. And -- when they 
make an impact, then you can tell exactly what position they 

impacted at. 

Q. See exactly where they were. 

A. Exactly where they were, see. And not only that, 

in this control box is, the impact fortunately was longitudina 

to the shaft. 

Q. Right. 

A. And there was a whole bunch of cams and each cam 

had a washer between them, and each cam left a perfect 
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impression -- 
Q. On that washer? 

A. On that washer. The washers were keyed, so you 

could just, you could just read the whole story of when, of 

when -- 

Q. It was almost like an accident tape recorder. 

A. Right. It was, see. 

p. Flight recorder, yeah. 

A. You could tell that. And so from that we deduced 

that the one flexible shaft had failed, see? 

Q. Yeah. 

So you had asymmetric flap operation. 

R. So you had asymmetric flap operation. Not only thai 

is, the -- what it was, is, one motor, one breaker was out, SO 

one motor wasn't running. And so the only side that was workir 

was the side away from the control box. 

The control box says the flaps are up, see. Even 

though there's one flap was down. So every time the, the 

pilot went to do anything, this flap went down further. And 

he couldn't bring it back up, because he had to have that 

control box in the right position for it to reverse the motor. 

See? 

Q. Yeah. Jsn't that strange. 

Thompson was very, very fortunate in that . . . . 
A. Yeah. He, he was a good pilot, though. We knew 
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when to get out. 

Q. Yeah. 

A. And, see, he didn't bother with anything. He said, 

"Well, I think I have to bail out," you know. When he realizt 

it was -- he'd gotten to the point where if you went any faste; 
in a, in a turn, in a roll, that he couldn't slow down or it'd 

roll more. So he had to keep his speed up. 

And when he got to the point, just where he realize( 

he was not going to be able to hold that airplane any more, 

keep it from rolling -- 
Q. Without going to a much highter Mach number -- 
A. -- and he, he did, bailed out. Very sensible. 

He was that kind of a pilot, though. 

Q. Were you ever involved in the X- 5 accident investi- 

gation, when the Air Force lost their X-5?  

a. Ah, no, but I knew about it. 

P Yeah. That seems to me to be a very strange acci- 

dent. NACA, Joe Walker had already demonstrated that the air- 

craft had terrible spin characteristics, and I've never been I 

able to determine -- and the Air Force seems to have conven- 
iently misplaced, et cetera, the accident report on that air- 

craft -- it's difficult to determine whether Raymond Thompson, 

the pilot, entered that spin inadvertently or deliberately. 

It's a -- 
A. Yeah, I don't know. That's not the part I was too 
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concerned with, how he got into it. 

The fact it, they knew -- I mean, the procedure for 
getting out of it, was to sweep the wings forward. 

Q. Yeah. 

A. And, evidently, the force -- he got into it hard 

enough, that the forces were such that he -- 

Q. The . . . vectors would not bring it forward. 
A. Mould not bring it forward. He was attempting to 

crank it forward by hand, and I think -- as near as we can 
figure out, he got so involved in this mechanical process -- 

Q. He lost track of his altitude. 

A. -- he lost track of his altitude. 

Q. Yeah. 

A. Because he could have bailed out at any time there. 

0. There was a high -- yeah, it was fairly high when 
it started, like 20 thou. 

A. Yeah. That's right. He had a lot of room. He had 

a lot of room to maneuver -- 

Q. Yeah. 

A. -- and plenty of time to get out. And the only 

thing is, they could figure out, he just, he was, you know, 

trying to be a hero and save the airplane. 

Q. There was a, there's an Air Force, an old Air Force 

general that . . . meet with now and then, Ben Kelsey, who was 
sort of prominent as a test pilot in the 1930s  and early ~ O S ,  
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even earlier than that, actually, in the ' ~ O S ,  the late ' 2 0 s .  

And he said that as a test pilot, there's a moment 

whenever you have your first aircraft incident, no matter how 

serious it is, where the temptation to stay with the airplane 

and try and bring it back, is irresistible. 

A. Yeah. 

Q. And if you survive that first incident, if you 

either force yourself to get out, or you crash and you survive 

from that point on you don't have any difficulty whatsoever in 

getting out of the airplane when things start to go on you. 

I suppose it's just a matter of, of learning that 

little rule, building up a little -- 

A. W e l l ,  that's what -- something that -- if you read 
the, the story of the Lindberg, that was one thing that he mad 

no hesitancy about. 

Q. NO. 

A. He, he climbed over the side and bailed out, you 

know. 

Q. Yeah. The Spirit of St. Louis, his book he wrote i 

' 5 4 ,  is the classic pilot . . . , there's no question about it 
A. That's right. 

Q. It's a tremendous book. 

A. Yeah. 

Q. And you can't, you know, you get a slightly differe 

image of Lindberg from the popular press of, you know, Lucky 
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Lindy -- 
A. N o .  N o ,  h e  was very c o o l  and c a l c u l a t i n g .  

Q. Indeed so.  Indeed so. 

A. Right.  

Q. H i s  -- i f  you read  about  f l y i n g  t h e  " S p i r i t  of  S t .  

Louis" r i g h t  a f t e r  it was b u i l t ,  he has a l i t t l e  tes t  program 

on it. H e  makes a l i t t l e  c o n t r o l  p u l s e s ,  he e v a l u a t e s  i t  i n  

t u r n s ,  he e v a l u a t e s  i t  i n  unacce le ra ted  and a c c e l e r a t e d  f l i g h t  

I t ' s  r e a l l y  q u i t e  -- 

A. And when you r ead  h i s  p lanning of going ac ros s  t h e  

ocean, very met iculous ,  and he always f i gu red  o u t ,  w e l l ,  what 

can one man do, and how can he do it i n  t he  s imp les t  p o s s i b l e  

way. 

Q. Yeah. What a r e  your l i m i t a t i o n s  -- 
A. Right.  

Q. And what a r e  your expec t a t i ons .  

A. N o ,  he was -- 
P. H e  would have made a model t es t  p i l o t  -- 
A. Yeah. 

P -- had he gone i n t o  f l i g h t  t e s t i n g  be fo re  . . . no 

ques t ion .  

How about  t he  B-70 acc iden t?  Walker n i t  t h e  70 w i t  

t h e  1 0 4  -- 
R Yeah. 

P -- t h a t  seems such a s t r a n g e  acc iden t .  Was it caus  
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do you t h i n k ,  by p o s i t i o n  e r r o r ?  I n  o t h e r  words, it was very 

hard  t o  main ta in  p o s i t i o n  a long  t h e  l e a d i n g  edge of t h a t  d e l t a ?  

A. Yeah. 

Q. Simply -- and the  t a i l  of t ne  a i r c r a f t  was so f a r  

back and so high -- 

A. W e l l ,  yeah. T h a t ' s  r i g h t .  

Q. I t  simply -- 
A. Yeah. Actua l ly ,  it happened t o  be t h a t  I was t h e  

NASA man on t h e  i n v e s t i g a t i o n  o f  t h a t .  I n  f a c t ,  w e  were the  

group t h a t  went o u t  t h e r e  and found t h e  c r i t i c a l  p i ece ,  t he  

p i ece  of t h e  t a i l  o f  t h e  1 0 4 ,  and showing t h e  marks -- 

Q. The l ead ing  edge impr in t .  

A. -- of t h e  t i p  of t h e  B70 on  it. Which i s  a r e a l l y  

classic.  

Q. Do you have a copy of t h a t  B70 acc iden t  r e p o r t ?  

A. Yeah. 

Q. I ' v e  been unable t o  f i n d  one. . . . 
A. Yeah, I ' v e  g o t  one. 

I t  w a s  k ind  of s e n s i t i v e ,  so they k ind  of kep t  it 

under wraps. But I see no reason f o r  -- 
Q. How d i d  NASA view the  conclusions  of t h a t  r e p o r t ?  

Obviously, a s  a member o f  t h e  board,  you mus t  have been happy 

wi th  it. 

A. W e l l ,  I t h ink  t h a t  -- 
Q. I d i d n ' t  know t h a t  NASA had had t h a t  i n p u t ,  impact 
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on it. I n  f a c t ,  I d i d n ' t  know t h a t  NASA had a member on t h e  

board. 

A. Yeah. Yeah, I was it. 

Q. The, t h e  o l d  f l i g h t  test  people have always seemed 

t o  t ake  what I th ink  i s  a h igh ly  defens ive  a t t i t u d e .  They f e e l  

t h a t  Joseph Par ton ( p h o n e t i c ) ,  on t h e  B70  program, w a s ,  i f  you 

w i l l  -- and t h i s  i s  probably too  s t r o n g  a t e r m  -- i f  you w i l l ,  

a scapegoat  f o r  the whole a f f a i r ,  i n  t e r m s  of  t i e  A i r  Force 

a c t i v i t y .  

I t  seems t o  m e  t h a t ,  t h a t  t h e  f l i q n t  w a s  i l l - c o n c e i v  

A. I t  w a s .  And n o t  only  t h a t ,  i s  -- you see, t h e  

weather e n t e r e d  i n t o  a problem. 

Q. Yeah. You look a t  t h e  photograph o f  t hose  a i r c r a f t  

i n  format ion,  you j u s t  wince. 

A. Yeah. 

Q. You know, you r e a l i z e  t h e  danger -- 

A. See, oppos i t e  Joe ,  on t h e  o t h e r  s i d e ,  w a s  t h i s  Navy 

p i l o t  -- 
Q. I n  F 4 ,  from Maqoo. 

A. Right .  But, now, see, t h e  Navy p i l o t s  -- he w a s  

used t o  formati.on f l y i n g  of t h a t  t ype .  

Joe Walker, h e ' s  an e x c e l l e n t  p i l o t  -- b u t ,  you know 

our  p i l o t s  -- w e l l ,  e v e r  when t h e y ' r e  f l y i n g  chase ,  you know -- 
Q. There ' s a hea l  thy s e p a r a t i o n .  

A. Well, n o t  even t h a t ,  even when t h e r e  i s n ' t ,  they ,  

3 .  
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t h e y ' r e  i n  and t h e y ' r e  o u t ,  see. 

T h e y ' l l  come i n  a l i t t l e  b i t  something, and then movc 

o u t .  And you've g o t  t h a t  r e l a t i v e  motion, you know, you know, 

you are s t a y i n g  i n  a p o s i t i o n  a long t i m e .  And t h a t ' s  t he  

problem. 

Q. Yeah. 

A. I f  you've t r a v e l i n g  i n  a -- 
P You may have a long  term p o s i t i o n  -- 
A. -- i f  y o u ' r e  t r a v e l i n g  on a freeway, you know -- 
8. -- be very c l o s e .  

A. I f  you ' r e  t r a v e l i n g  on a freeway, you pas s  a c a r ,  yo1 

f e e l  pe r sona l ly  s a f e  t o  move over  f o r  him, because you know he ' s  

n o t  going t o  speed up t h a t  much i n  a given l eng th  of t ime,  see. 

On the  o t h e r  hand, i f  you s i t  o u t  i n  a c a r  f o r  q u i t e  

a whi le ,  and h e ' s  o f f  i n  your r e a r  co rne r ,  see -- 
Q. Yeah. You g e t  a l i t t l e  nervous.  

A. Then you g e t  a l i t t l e  nervous about  moving over i n  

f r o n t  of  him. You d o n ' t  know whether h e ' s  edged up on you, o r  

dropped back a l i t t l e  b i t ,  see. 

And I th ink  t h i s  w a s  t h e  s i t u a t i o n  wi th  Joe  Walker. 

And w e ,  w e  looked a t  a l l  t h e  p i c t u r e s .  And o r i g i n a l l y  they w e r c  

going t o  go from near  Mohave o u t  towards Barstow (phone t ic )  i n  

one low sweep, and back, and they 'd  be through.  

Q. Yeah. 

A. Well, t h e r e  were bad c louds  over  i n  t h a t  a r e a .  So 
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then they  went up t o  t h e  no r th .  But then they w e r e  restricted 

by t h e  N a v y  range up t h e r e .  So they had a much s i l o r t e r  p a t h .  

So they went around and around and around, 3 or 4 

t i m e s ,  see. And every t i m e  t hey 'd  g e t  i n t o  a t u r n ,  everybody 'd  

g e t  o u t  o f  p o s i t i o n ,  see. They a r e n ' t  i n  a s t ra igh taway.  

P Oh, yeah. 

A. A n d  -- 
P You'd t h ink  somebody a t  some p o i n t  would've r e a l i z e  

A. Yeah. And n o t  only  t h a t ,  i s ,  t he  sweep o f  t h e  B 7 0  

w a s  such,  t h a t  when t h e  t a i l ,  the  t i p  o f  t h e  wing and t h e  t a i l  

w e r e  a l l  forward t o g e t h e r ,  Joe  Walker w a s  s t i l l  20 f e e t  away. 

Q. And t h e r e  seemed t o  be p e r f e c t  c l e a r a n c e ,  you know. 

H e r e ' s  t h a t  l e ad ing  edge,  and h e ' s  r i g h t  he re  -- 

A. Right.  

Q. -- and t h e r e  it is. 

A. See, un less  you have j u s t  moved i n t o  t h a t  p o s i t i o n ,  

see. 

Q. Yeah. 

A. You won' t  r e a l i z e .  And t h e  t h i n g  of it i s ,  i s ,  once 

t h a t ,  once those  2 p i eces  of m e t a l  come i n  c o n t a c t ,  t h e  t i p  o f  

t h e  one t h i n g ,  t h e r e ' s  no th ing  Joe  could do. You c a n ' t  bend 

ou t ,  because t h e  wing 's  g o t  t o  go up. You c a n ' t  go down, becau 

t h e  t i p  of  the t a i l ' s  g o t  t o  go up, see. 

And t h e  t h i n g  o f  it i s ,  t h e  i n s t a n t  h e ' d  comes up 

j u s t  a l i t t l e  b i t ,  h i s  l i f t  increases enough t h a t ,  z ingo.  
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Immediate r o l l .  

Immediate r o l l .  I t  r o l l e d  him r i g h t  i n .  

Yeah. 

Absolute ly  impossible  t o  g e t  o u t .  

How about a r a p i d  power reduc t ion?  Any improvement 

That would be t h e  on ly  way. 

Yeah. 

O r  a c c e l e r a t i o n .  One o r  t h e  o t h e r .  To go forward 

But, i t ' s ,  i t ' s  almost  impossible  once, once you m a k  

c o n t a c t ,  you ' r e  gone. 

Q. W e l l ,  i t ' s  j u s t  microseconds. 

A. Right.  

e From t h a t  p o i n t .  

A. See. And -- 
Q. Were you i n  t h e  tower a t  t h e  t i m e ,  t h e  c o n t r o l  room? 

A. N o ,  I wasn' t o u t  t h e r e  a t  a l l .  

Q. That must have s t r u c k  t h e  Center  a s  a b s o l u t e l y  i n -  

c r e d i b l e ,  t h e  way t h a t  Walker'd gone down. 

A. Yeah. Yeah. And -- 

Q. Did t h a t  have a demoral iz ing e f f e c t  on t h e  Center ,  

would you say ,  i n  terms of t n e  p i l o t s '  o f f i c e ,  and t n i n g s  of 

t h i s  s o r t ?  

A. O h ,  I d o n ' t  know. 
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Q. There w e r e  a series of a c c i d e n t s  t h a t  occu r r r ed  i n  ' 

r e l a t i v e l y  s h o r t  sequence. You have Walker, and then,  w i th in  

year  you have t h e  loss  o f  t h e  X 1 5  number 3 ,  and you nave Bruce 

Pe te rson  having a very bad smash-up i n  t h e  -- 
A. Yeah. 

Q. -- F2 

A. I d o n ' t  t h ink  so. 

P Okay. 

A. I d o n ' t  t h ink  so ,  r e a l l y .  The g r e a t e s t  blow t o  t h e  

Center  was Walker,  of  course .  And -- because they k ind  o f  100% 

on nim t o  t a k e  Renze l ' s  (phone t i c )  p l a c e .  And ne was, he was E 

good p i l o t .  

Q. Yeah. 

A. And it w a s  very unfor tuna te  t h a t  t h i n g  happened. 

B u t  -- 
Q. Aside from t h a t ,  it was simply an i n c i d e n t  t h a t  peog 

p r e f e r r e d  t o  p u t  i n  t h e  p a s t ,  . . . towards somebody e l s e ?  

A. Yeah. W e l l ,  Pe te rson  -- he wasn ' t  as good a p i l o t  

a s  t h e  rest o f  them. Be  w a s ,  he w a s  a l i t t l e  b i t  below s tandar  

B e  w a s  n o t  bad. 

Q. J u s t  . . . i n  t h a t  k ind  of v e h i c l e ,  you can g e t  i n  

t r o u b l e .  

A. T h a t ' s  r i g h t .  Any o f  those  v e h i c l e s  you could.  

See, whereas Thompson, I d o n ' t  t h i n k ,  would e v e r  hav 

go t t en  i n t o  t roub le  wi th  it, Peterson d id .  See,  Thompson, he 
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had j u s t  had -- 
Q. A margin of s u p e r i o r i t y .  

A. Yeah. H e ,  he w a s  a t r u e  t es t  p i l o t .  

surv ived  a s  a crop d u s t e r .  (Laughing.) 

Q. I t ' s  i n t e r e s t i n g .  

A. NOW -- 

70 

You know, he 

Q. Peterson s t r ikes  me more a s  a good s e r v i c e  p i l o t  -- 

A. Yeah. 

Q. -- a s  w e l l  as a good tes t  p i l o t .  

A. yeah, he is. Yeah. 

Thompson, though, I t h ink  -- on, t h e  mud l a k e  acci- 

dent ,  I was involved i n  t h a t ,  see. And Thompson showed m e  a lc 

of th ings .  

Q. This w a s  where Mackay landed -- 
A. Right.  

Q. And broke up t h e  veh ic l e  and -- 

A. Yeah. 

Q. And w a s  very badly i n j u r e d .  

A. Yeah. So -- b u t  he re ,  aga in ,  it was a ,  a -- w e l l ,  

i n  a c t u a l l y ,  i n  t h e s e  i n v e s t i g a t i o n s ,  l i k e  i n  t he  B 7 0 ,  and the 

X1 mud l a k e  acc iden t ,  see -- 

Q. Uh-huh. 

A. -- you always g ive  the  shadow of a doubt t o  t he  

p i l o t ,  see. 

Q. Yeah. 
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A. I th ink  i n  both  o f  those  c a s e s ,  you could c r i t i c i z e  

t h e  p i l o t  more than what w a s  a c t u a l l y  done i n  t h e  f i n a l  r e p o r t ,  

see. But if t h e r e ' s  a shadow of a doubt,  you -- 
Q. H e ' s  t h e  one who's i n  t he  cockp i t ,  and h e ' s  t h e  one 

t h a t  knows t h e  s i t u a t i o n  . . . s t e p  a t  a t i m e ,  so t o  speak.  

A. T h a t ' s  r i g h t .  You d o n ' t  s a y ,  " W e l l ,  he s h o u l d n ' t  

have used h i s  j udgment. 'I 

Q. I t ' s  l i k e  f a u l t i n g  somebody, l i k e  you o f t e n  have i n  

courtroom procedures ,  t h a t  t h e  . . . crime months a f t e r  i n c i -  

den t ,  where everybody i s  cool  and c a l m  and c o l l e c t e d  i n  t h e  

middle o f  a n i c e ,  q u i e t ,  s e d a t e  courtroom, t o  s t a r t  r a t i o n a l i z i  

w e l l ,  what might have been. Rather than i n  t h e  s i t u a t i o n  a t  

the a c t u a l  t i m e .  

A. T h a t ' s  e x a c t l y  r i g h t .  So w e  d o n ' t  -- I mean, o f  

course ,  you can say ,  "Well, Walker s h o u l d n ' t  have been t h a t  

c lo se .  " 

And they t r i e d  t o  work up a l l  t h e s e  t h e o r i e s  t n a t  

s a ,  a -- 
Leading edge . . . . 

A. Yeah. But I d o n ' t  t h ink  t h i s  is r e a l l y  t h e  b a s i c  

cause. I t h ink  t h e  b a s i c  cause is t h a t  he g o t  t o o  c l o s e ,  see.  

Q. Yeah. Well, when you found t h a t  s c r a t c h  mark -- 
A. W e  know, we know he h i t .  

Q. Yeah. T h a t ' s  i t .  

A. W e  know, w e  know he h i t ,  see. The ques t ion  i s ,  why 

t h e r e  

Q, 
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w a s  he i n  t h a t  c l o s e  then ,  See? 

I 
Yeah. ThaL knocks a h o l e  . . . . I Q. 

A. And, and I t h i n k  t h a t  t he  reason he w a s  i n  t h a t  c l o s e / ,  

I 

he g o t  j u s t  a l i t t l e  b i t  c a r e l e s s .  

Q. Yeah. 

A. But he g o t  careless a t  a c r i t i c a l  i n s t a n t ,  when it 

was a f a t a l  -- 
Q. Uh-huh. 

A. -- event .  

Q. I t  proves t h a t  i n  a e r o n a u t i c s ,  un fo r tuna t e ly ,  t h e r e  

are, i s  always t h a t  t i m e  when t h e r e ' s  no room f o r  an e r r o r  a t  

a l l .  

A. T h a t ' s  r i g h t .  Yeah. 

Q. One e r r o r  can c o s t  you. And t h a t ' s  appa ren t ly  t h e  

only  e r r o r  he ever made. 

A. Yeah. 

Q. But t h a t  was enough. 

A. T h a t ' s  r i g h t ,  see. Somebody l i k e  C r o s s f i e l d ,  he mad 

a bunch of e r r o r s ,  and walked away from t h e m .  Seemed l i k e d  one 

t i m e  he -- 

Q. They hang a w a l l  and se t  up wi th  t h e  lOO? 

A. Yeah. 

Q. And t h i n g s  of t h a t  s o r t .  

A. And t h a t  was k ind  of s t u p i d i t y ,  you know. And then  

one time he came i n  wi th  -- whicn was i t  -- 
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0. The F107? 

A. N o ,  it was t h a t  Navy -- t he  Skys t reak ,  what i s  t h a t  

Q. D5581. 

A. Yeah. ~ 5 8 2  

Q. 2 .  Okay. 

A. The Skyrocket .  Okay, H e  came i n  wi th  one of t h o s e  

wi th  a p iece  of joshua tree hanging i n  on underneath -- 

Q. 

A. 

Q. 

A. 

Q. 

A. 

bed. 

Q. 

A. 

Q. 

A. 

Q. 

Oh, my God. 

On t h e  l and ing  gear .  

T h a t ' s  i n c r e d i b l e .  

He -- on t h e  f o u l  l a k e  bed. 

He j u s t  scraped i n .  

Yeah. J u s t ,  j u s t ,  j u s t  h i t  t h e  edge of t h e  l a k e  

Yeah. 

J u s t  h i t ,  b a r e l y .  

Yeah. 

And -- 
Another 20  f e e t  e i t h e r  way, and t h a t ' s  t h e  end o f  t h  

a i r p l a n e .  

A. Yeah. Then t h e r e  was ano the r  one t h a t  N e i l  Armstron 

XI, X 1 5  -- one of h i s  f l i g h t s  i n  t h e  X15, you know, he -- they  

would come i n  from, you know, way up by Mud Lake, some p lace  

l i k e  t h a t .  And they had t h i s  new s t a b i l i t y  system aboard,  you 

know. 
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Q. This  was t h e  x15 number 3 ,  I guess.  

A. Yeah. And he w a s ,  he was -- o r  cou r se ,  he was t h e  

l e a d  p i l o t  on that  whole t h i n g ,  a l l  t he  way from . . . . Boy, 

he w a s  r e a l l y  having a b a l l ,  you know, going through a l l  t h e  

maneuvers and adjustments  and t h i n g s  l i k e  t h a t .  And he d i d n ' t  

pay a t t e n t i o n  t o  where he was, see. 

And suddenly he looked down, and h e r e  it w a s ,  down h 

mezuzzah ( p h o n e t i c ) .  

Q. Yeah. And t h e  c o a s t l i n e  coming up f a s t .  

A. Yeah, you know. I ,  I w a s  watching t h e  f l i g h t  t h a t  

day,  you know. A l l  of  a sudden, a l l  t h e  t r u c k s  o u t  i n  t ne  l a k e  

they 'd  p ick  up and t h e y ' d  head sou th ,  you know. (Laughing.) 

And h.e'd, h e ' d  g o t  it turned  around and came i n ,  

and made a s t r a i g h t - i n  approach on t h e  sou th  l a k e  bed, and -- 
Q. Apparently,  i n  t h e  meantime, bombing t h e  deuce o u t  o 

L.A. i n  terms o f  s o n i c  booms. 

A. Oh, I t h ink  so. 

P Yeah. 

A. I t h ink  so .  

So, anyway -- t h a t  -- they a l l  have t h e i r  p o i n t s .  

Q. I t ' s  probably t h e  magnitude of t h e  e r ror ,  a c t u a l l y ,  

you know. 

A. Fo r tuna t e ly ,  most of them wa lk  away from it, you kno 

Q. And i t ' s  j u s t  somebody's t e r r i b l y  back luck when i t  

d o e s n ' t ,  when it d o e s n ' t  t u r n  o u t  t h a t  way. 



I 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 
ka.Federsl Reporters. lnc. 

25 

75 

A. Yeah. 

Q. Were you, w e r e  you involved i n  t h e ,  i n  t h e  program 

such a s  t h e  X 1 5  program i n  t h e  ' 6 0 s  -- w e r e  you involved i n  

A 2 ,  X15A2 ,  t h i n g s  o f  t h a t  s o r t ?  Was your s p e c i a l t y  u a s i c a l l y  

propuls ion? 

A. Yeah. 

0. Did you e v e r  g e t  involved i n  t h e  a i r- b r e a t h i n g  work 

on t h e  YF12? 

A. N o .  YF12, you ought t o  t a l k  t o  B i l l  Schweikhart  

(phone t i c )  i f  you haven ' t .  

Q. B i l l  Schweikart ,  okay. 

A. He w a s  my a s s i s t a n t  f o r  many yea r s ,  and he took over  

my job  when I l e f t .  And he w a s  s p e c i a l l y  ass igned ,  and e a r l y  

i n  t h e  game, he went down and worked f o r  t h e  YF12 people  f o r  

a long t i m e .  So, he knows Cal ley  Johnson (phone t ic )  very w e l l ,  

and a l l  those  guys. 

Q. Okay. 

That seems t o  be one o f  t h e  more well-known programs 

People know about it, I should say ,  b u t  they d o n ' t  know much 

about it. 

A. Yeah. 

Q. O f  course ,  t h e r e ' s  probably n o t  much t h a t  can  be 

iven  now t o l d  about  t h a t  -- 
A. Uh-huh. 

Q. -- program. 
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A r e  t h e r e  any a r e a s ,  looking  through Center h i s t o r y ,  

are t h e r e  any a r e a s  t h a t  you t h i n k  a r e  p a r t i c u l a r l y  s i g n i f i c a n t  

t h a t  I should b r i n g  ou t?  O r  t h a t  I should i n v e s t i g a t e ?  TningE 

t h a t  you f e e l  t h a t  -- a r e a s  where t h e  Center  made r e a l  c o n t r i-  

bu t ions ,  a r e a s ,  perhaps ,  where t h e  Center  cou ld  have made cont r  

b u t i o n s ,  problems, o r ,  o r ,  r e l a t i o n s h i p s  wi th  o t h e r  dASA cen te r  

wi th  i n d u s t r y ,  t h i n g s  o f  t h a t  s o r t ?  

A. Oh, I d o n ' t  know. l t ' s  hard t o  say .  

When w e  g o t  through wi th  the  X 1 5 ,  I o f t e n  wondered 

what it r e a l l y  accomplished, sometimes. Making newspapers. 

Q. It c e r t a i n l y  had g r e a t  p u b l i c i t y  va lue .  

A. Yeah. 

Q. I t  w a s  o u r  answer t o  Sputn ik ,  so t o  speak.  

A. Yeah. 

Q. A t  t h a t  c r i t i c a l  t i m e .  

A. I t  d i d  good i n  t h a t  r e s p e c t .  

L i f t i n g  body program was kind o f  o u r  own baby -- tha  

was Dale Reed's . . . . And I thought  t h a t  w a s  well- conceived 

and, and even tua l ly ,  very b e n e f i c i a l  program. To show t h a t  t h e  

queer  shapes could f l y .  And t o  g e t  t h i n g s  i n t o  manned -- 
Q. You could indeed t a k e  something t h a t  d i d n ' t  look l i k  

an a i r p l a n e ,  and f l y  it. 

A. T h a t ' s  r i g h t ,  you know. And it d i d  have -- and i n  

our  modi f ica t ions  -- and I th ink  t h e s e  w e r e  very c a r e f u l l y  

done programs, I th ink  t h i s  was p r imar i ly  due t o  B i c k e l ' s  
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a s t u t e n e s s  -- t h a t  they  approached t h e s e  t h i n g s  very g radua l ly .  

Q. Did you ever hea r  t h e  s t o r y  t h a t ,  about t h e  b u i l d i n g  

of t h e  l igh tweight  l i f t i n g  body, t h a t  t h e r e  was a c e n t e r  -- 
w e l l ,  t h e r e  was a s e c t i o n  of t h e  hangar o u t  t h e r e ,  t h a t  was 

marked o f f  a s  t h e  "Wright ' s  Bicycle  Shop." 

Somebody a c t u a l l y  p u t  up a s ign  r ead ing  "Wright ' s  

Bicycle  Shop. " 

A. Yeah. I remember t h a t .  

Q. And it b a s i c a l l y  i n d i c a t e d  B i c k e l ' s  philosophy o f  

n o t ,  n o t  having t h e  Cen te r ' s  ro le  i n  g e t t i n g  t h i s  program going 

too  w e l l  know. 

N o w ,  Ralph Jackson te l l s  a s t o r y  t h a t  a t  some p o i n t  

t h e r e  was some Congressional  test imony going on. And perhaps 

i t  w a s  Thomas P a i n e  -- I t h i n k  it was Paine -- w a s  t e s t i f y i n g ,  

and t h e r e  was an A i r  Force i n d i v i d u a l  t e s t i f y i n g  oppos i t e  him. 

And t h e  A i r  Force i n d i v i d u a l  kep t  r e f e r r i n g  t o  t h e  

new r e sea rch  a i r p l a n e  N A S A ' s  f l y i n g  a t  Edwards. The new resear1 

a i r p l a n e  NASA's f l y i n g  a t  Edwards. 

And Paine tu rned  t o  h i s  a i d e ,  and s a i d ,  "What's t h i s  

new a i r p l a n e ? "  And t h e  a i d e  s a i d ,  "Beat ' s  m e . "  

And they  f i n a l l y  c a l l e d  up B i c k e l ,  and found o u t  thai 

was t he  l i gh twe igh t  l i f t i n g  body. 

A. Oh. 

Q. I t  seems l i k e  -- I d o n ' t  know i f  t h a t  s t o r y  i s  j u s t  

a g r e a t  anecdote ,  t h a t  probably has  no b a s i s  i n  f a c t ,  o r  whethei 

1 

it 
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it indeed it i s  a t r u e  s t o r y .  B u t  it seems t o  m e  t h a t  B i c k e l  

w a s  a m a s t e r ,  i f  you w i l l ,  a t  working q u i e t l y  and g e t t i n g  th ing :  

done. 

And I wonder i f  t h a t ' s  a t r u e  assessment? 

A. I t h i n k  so. And it was a low-budget a f f a i r .  I t  w a s  

b u i l t  over he re  a t  e l  Mirage (phone t ic )  i n  some o l d  g l i d e r  

hangars t h a t  w e r e  -- even t h e  roof w a s  so leaky they had t o  have 

p l a s t i c  over  where they  were working, so t h e  r a i n  d i d n ' t  come 

i n  t h e  few t i m e s  it ra ined  over  t he re .  

And -- l i k e ,  one of the a i r c r a f t  companies -- I t h i n  

it w a s  Northrup, l a t e r  on,  who b u i l t  from the  l a te r  l i f t i n g  

bodies  -- they looked a t  t h a t  f i r s t  one and s a i d ,  "You know, w e  

c o u l d n ' t  even t u r n  o u t  t h e  drawings f o r  what you bought t h a t  

t h i n g  f o r . "  

Q. I b e l i e v e  it. 

A. And -- 
Q. And, i f  you w i l l ,  t h a t  was k ind  of a, a NASA skunk- 

works approach. 

A. T h a t ' s  r i g h t .  Yeah. But it was mostly a matter o f ,  

de on ly  had SO much money, and w e  wanted t o  g e t  involved 

i n  t h i s  f i e l d ,  and w e  f e l t  t h a t  t h e r e  was a s i g n i f i c a n t  f l i g h t  

test a r e a  t h e r e ,  you know. 

A f t e r  a l l ,  i f  t h e y ' r e  going t o  use t h e s e  l i f t i n g  

2odies i n  space,  somebody'd b e t t e r  examine t h e ,  t h e  Mach 1-down 

Z h a r a c t e r i s t i c s .  
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Q. Right.  I t ' s  g r e a t  t o  re-enter a t  Mach 2 5 ,  b u t  i f  

t h e  c r e w  has  t o  jump o u t  of t h i n g  a t  Mach 1 -- 
A. Right. 

Q. -- t h a t  d o e s n ' t  say  much whether i t ' s  use fu l .  

D o  you, w e r e  you ever involved i n  any of t h e  d e c i s i c  

i n  t h e  d i r e c t i o n  o f ,  say ,  going . . . with  s h u t t l e  a t  t he  Cent€ 

ox the Center a c t i v i t y  i n  t h a t  s o r t  of endeavor? 

A. NO. 

Q. You b a s i c a l l y  s t a y e d  wi th  propuls ion  a l l  t h e  way 

through. 

A. Right.  Un t i l  I q u i t .  Yeah. Then, even tua l ly ,  I 

took on a couple o f  s p e c i a l  p r o j e c t s .  L i k e  doing t h e  X 1 5  a t  

t i m e s  when w e  weren ' t  doing any propuls ion  hard ly  a t  all. 

Then I g o t  o f f  t he  s i d e t r a c k  of t h i s  l u n a r  l and ing  

r e sea rch  veh ic l e .  

Q. Oh. LLTV, LLRV. 

A. LLRV, yeah. 

Q. Okay. That '  s very i n t e r e s t i n g .  

A. And I -- 
Q. One more p o i n t ,  be fo re  I f o r g e t  it. 

These 2 a r e a s ,  I would l i k e  t o  d i s c u s s  t hose  -- t he  

t r a i n i n g  v e h i c l e ,  t h e  r e sea rch  v e h i c l e  LLRV, and a l s o ,  were you 

involved wi th  t h e  X 1 5  p roposa l s  t o  p u t  a r a m j e t  i n  t h e  veh ic l e?  

A. Yeah, a l i t t l e  b i t .  N o t  t o o  much. 

Q. Okay. What about t h e  l u n a r  l and ing  t r a i n i n g  v e h i c l e  
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That w a s  a -- 

How d i d  t h a t  program o r i g i n a t e ?  

A l l  r i g h t .  

This -- I ' m  very happy you mentioned t h a t .  

Yeah. Well, I g o t  t o  be manager of t h e  program. 

Oh, r e a l l y ?  

The -- Lies Messing, he w a s  working f o r  m e .  

M-e-s-s-i-n-g. 

Right. 

Okay. 

And he k ind  of s t a r t e d  it o u t .  When they f i r s t  cane 

o u t ,  they  were t a l k i n g  about  some t r a i n i n g  props t o  land on the  

moon, you know. 

And t h e r e  w e r e  d i f f e r e n t  schemes, you know. Some 

guys were -- 
Q. Langley had t h e  b i g  o l d  -- 

A. W e l l ,  they h a d n ' t  had it y e t ,  b u t  they  were t a l k i n g  

about t h i n g s  l i k e  t h a t .  And t h e r e  were people about -- even 

about our  p l a c e ,  about t h i n g s  going up and down t h e  hangar ,  s ee  

And we always envis ioned  a p r e- f l i g h t  v e h i c l e ,  see. 

Q. B a s i c a l l y  -- 
A. And -- 

Q. -- r e f l e c t i n g  t h e  f l i g h t  t e s t i n g  philosophy at t h e  

Cen te r .  

A. Right .  Yeah. 
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So w e  -- w e  had var ious  schemes. W e  w e r e  t a l k i n g  

about something s i m i l a r  t o  w h a t  w e  f i n a l l y  came up wi th .  And 

then one day B e l l  walked i n t o  t h e  p l a c e ,  t h i s  Ken Levin (phonet  

from B e l l  -- 

Q. Levin? 

A. Yeah. L-e-v-i-n. H e  was t h e i r  p r o j e c t  eng inee r  on 

it. 

Q. B e l l  p r o j e c t  eng ineer .  That was B e l l  aerosystems.  

A. Right.  And he had -- they  had p u t  t o g e t h e r  a pro- 

posa l ,  see, and somehow H a r t  heard t h a t  w e  w e r e  vaguely i n t e r -  

e s t e d ,  so he came out .  

And then w e  gave them a s tudy  c o n t r a c t .  Real ly ,  wha 

w e  wanted t o  do w a s ,  w e  wanted t o  pay them f o r  t h e  s tudy  they  

had mostly done, so w e  gave them -- I uon‘ t  know -- $ 5 0 , 0 0 0  

s tudy c o n t r a c t ,  o r  something l i k e  t h a t  -- it wasn’ t  t o o  g r e a t .  

And then w e  g o t  headquaters  -- w e  r e a l l y  g o t  approva 

from Houston, cause they w e r e  i n  t h e  space ,  you know. Re k ind  o 

convinced Houston. By t h a t  t i m e  Walt W i l l i a m s  had gone t o  

Houston, and, of course ,  he was e n t h u s i a s t i c  over  t h e  i d e a .  

And, o f  course ,  w e  were k ind  of bucking Langley a t  

t h a t  t i m e ,  see. And some of t h e  people down a t  Houston d i d n ’ t  

t h ink  it was such a good i d e a .  

But, I th ink  i t  was borne ou t .  Because, la ter  on,  

t he  Astronauts  -- they f e l t  t h a t  t h a t  w a s  very va luab le  t r a i n i n  

Q. Very use fu l .  
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A. Very va luab le  t r a i n i n g  i n  t h a t  machine. 

I t ' s  always good. You know, i f  you can cream your- 

s e l f  -- 
A. Yeah. 

Q. You've g o t  -- psychologica l ly ,  y o u ' r e  i n  a b e t t e r  

s i t u a t i o n  than i n  a pure  s imu la to r .  

F Because i n  a s imu la to r  you can say ,  "Oh, w e l l ,  it 

w a s  a bad day." And go back and punch it i n  and t r y  i t  again .  

A. Right.  

P N o  second guess ing i n  a . . . . 
A. And w i t h  t h i s  v e h i c l e ,  they guys r e a l l y  g o t  conf i -  

dence, and s a i d ,  "Okay, I can land t h i s  t h i n g  on the  moon," 

you know. 

Q. Who had t h e  b r i g h t  i d e a  of mixing t h e  j e t  engine 

vyith t h e  rocke t  p ropuls ion .  

A. I d o n ' t  know whether w e  came up wi th  t h a t ,  or 

B e l l  came up wi th  it, I th ink  w e  both  had t h e  same idea .  

I remember, e a r l y  i n  t he  days ,  w e  w e r e  drawing from 

:ketches o u t  t h e r e  t h e  j e t  engines  of var ious  types ,  t r y i n g  t o  

. . . .  
W e  a l l  had t h i s  i d e a  of t h e  5/15. you know. 

t h a t  would move -- 
Q. Yeah. 

A. -- and 5/6 t h a t  -- 

Q. HOW, e a s i l y ,  t o  accomplish t h a t ?  

One-s i x t  
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A. And n o t  . . . . Yeah. 

Q. !ghat -- now, what was t h e  j e t  engine t h a t  was u l t i - ~  

mately used f o r  t h a t ,  a J D 5 ,  I d o n ' t  t h ink  so? 

A. N o ,  a TF34. 

Q. A TF34? G e e ,  t h a t ' s  very i n t e r e s t i n g .  

A. Uh-huh. 

P TF34 was, i t s e l f ,  an exper imental  engine,  b a s i c a l l y ,  

a t  t h a t  t i m e .  

A. T h a t ' s  r i g h t .  I n  f a c t ,  you know, t h e  i n t e r e s t i n g  

t h i n g  w a s ,  t h a t  General  E l e c t r i c  a t  Lynn (phone t ic )  -- they -- 
Q. TF34? That i s  i n t e r e s t i n g .  

A. They -- 

Q. C e r t a i n l y  i n t e r e s t i n g .  

A. They p u t  t h e  fan p a r t .  You know, t h e  b a s i c  p a r t  w a s  

t h i s  JD5. 

Q. Yeah. 

A. The fan  p a r t  w a s  exper imental  hardware. And they -- 
t h e i r  f i r s t  engine -- t o  d e l i v e r  on schedule ,  they had t o  make 

t h e  f i r s t  €an from some used p a r t s  they had i n  t h e i r  s c r a p  b i n .  

Q. Tha t ' s  i n c r e d i b l e .  

A. See, t h e y ' d  run t h i s  tes t  through t h e  A i r  Force,  and 

t h e  A i r  Force hadn ' t  z e a l l y  bought t h e  engine.  And so t h e  p a r t !  

had been -- You know, a f t e r  t h e  t e s t i n g ,  then ,  they 'd  run q u i t e  

a few hours  -- and they set t h e s e  p a r t s  on t h e  s i d e .  

And l a t e r  on they came back and p u t  t h e  f i r s t  eng ine  
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p a r t s  t o g e t h e r  o u t  of t h e s e  used fan  p a r t s .  And i t  tu rnea  t o  b 

t h a t  was t h e  b e s t  engine of t h e  3 .  

Q. Of t h e  l o t .  Very i n t e r e s t i n g .  

(Laughing.) 

A. W e  bought 3 engines ,  and w e  d i d  t h e  whole program on 

one engine.  

Q. What w a s  t h e  c o s t  of t r i a t  program? Could you g ive  

a c o s t  f i g u r e ?  

A. Yeah. I t h i n k  it w a s  $3-1/2 m i l l i o n ,  was t h e  c o n t r a c  

t o  Bell. 

Q. Now, t h i s  w a s  j u s t  f o r  t h e  R V s ,  n o t  t he  t r a i n i n g  

vehic  1 e s ? 

A. T h a t ' s  r i g h t .  Later on -- 

Q. J u s t  f o r  t he  LLRVs. 

A. Right .  W e l l ,  l a t e r  on -- t h e  nex t  c o n t r a c t  I t h i n k  

was $ 8  m i l l i o n  from Houston, b u t  you 'd  have t o  check on t h a t .  

P 

A. 

Q. 

A. 

Q. 

A. 

P 

A. 

Q. 

$8 mi l l i on?  I ' l l  check on t h a t .  

Uh-huh. 

Roughly 8 m i l l i o n  from J S C  -- 

Yeah. 

-- f o r  t h e  t r a i n i n g  veh ic l e s .  

Right.  

Okay. 

And I ' m  s u r e  t h a t  w a s  . . . l a te r  on. 

This i s  probably a "which came f i r s t ,  chicken o r  the 



A 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 
kwFedersl Reporters, Inc. 

25 

85 

egg,"  b u t ,  type of ques t ion ,  b u t ,  i n  t h e  e a r l y  ' 5 0 5 ,  t h e  

B r i t i s h  had developed an Avro t e s t  bed f o r  -- 
A. Oh, yeah, I remember t h a t .  

e For an engine.  I guess  it w a s  Norenda (phone t i c )  

o r  something l i k e  t h a t .  Avon. Ro l l s  Royce-Avon. 

W a s  t h e  -- 

A. F ly ing  beds tead ,  they  c a l l e d  it. 

P F ly ing  beds tead ,  e x a c t l y .  

A. Right.  

e Was t h e  l ande r  i n f luenced  by t h a t  type of philosophq 

o r  w a s  it simply,  simply c o i n c i d e n t a l ,  i f  you w i l l .  People  

r e a l i z e d  t h a t  t h e  l ande r  would have t o  have a s t r u c t u r e  and a 

shape b a s i c a l l y  l i k e  t h a t ?  

A. Well, no. And, r e a l l y ,  t h e  -- what designed t h e  

l a n d e r  w a s ,  w e  had t o  g e t  a swive l ing  engine i n  t h e r e  -- 
e Uh-huh. 

A. -- so t h a t  . . . remained v e r t i c a l .  

Q. Yeah. 

A. See. To  t ake  o u t  5/6 of  t h e  weight.  

P Yeah. 

A. And -- 
Q. I never thought of  "chat, b u t ,  of course ,  i f  t h e  

veh ic l e  changed i n  p i t c h ,  and r o l l ,  and -- then t h e  engine  d i d  

have t o  remain ver t ica l .  

A. See, t h e  engine always has  t o  remain v e r t i c a l  and 
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and they have t o  -- 
Q. S o  it was gimbeled? 

A. Right.  

Q. T h a t ' s  something t h a t  d i d n ' t  c r o s s  my mind, b u t ,  o f  

course ,  i t ' s  t r u e .  

A. Otherwise,  you could do t h e  whole t h i n g  with a h e l i -  

cop te r .  

Q. Of course .  

A. See, 

P Yeah. 

A. In  f a c t ,  when I f i r s t  went t o  B e l l ,  w e  d i d  some 

experiments.  I g o t  up -- my h e l i c o p t e r  r i d e ,  I t h i n k ,  we went 

up i n  t h e  h e l i c o p t e r  one day -- Levin and myself and the  test 

p i l o t  -- and w e ,  w e  d i d  some r a p i d  descen ts  i n  -- 
Q. A 1/6, i f  you w i l l ,  s o r t  of descen t .  

A. W e l l ,  and -- then  I r e m e m b e r ,  w e  had a stopwatch, a n  

I was t a k i n g  some t h i n g s ,  and w e  p l o t t e d  a couple of  curves ,  

and w e  decided,  t h i s  w a s  r i d i c u l o u s ,  you know. 

You a r e n ' t  going t o  g e t  anywhere n e a r ,  you c a n ' t  

d r i v e  a h e l i c o p t e r  down t h e  way t h a t  t h i s  l a n d i n g ' s  going t o  co 

i n .  

Q. NO.  

A. And so I w a s  -- w e  . . . some very  crude t e s t s  o f ,  

w e  convinced ou r se lves  -- see, t h i s  was, t h i s  was t he  p a r t  t h a t  

Houston -- 
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Q. Uh-huh. 

A. You know, you can t r a i n  t h e s e  guys wi th  h e l i c o p t e r s  

and t h i n g s  l i k e  t h a t ,  j u s t  a s  w e l l  -- 

P Houston seems t o  have always shown a l ack  of appre-  

c i a t i o n ,  i f  you w i l l ,  f o r  t h e ,  f o r  t h e  neces s i t y  of  f l i g n t  

test  research .  

And it makes m e  wonder, a t  t i m e s ,  i f  Houston i s n ' t  

a f f l i c t e d  wi th  t h e  same s o r t  of  t h i n k i n g  as t h e  S o v i e t  space  

program, where they envis ioned t h e  Astronaut  -- Cosmonaut, i n  

Sov ie t  t e r m s  -- as p r e t t y  much a passenger  i n  t h e i r  v e h i c l e  t o  

do t h e i r  b idd ing  from t h e  ground, r a t h e r  tnan a s  a t es t  p i l o t  

i n  command, i f  you w i l l ?  

A. Yeah. W e l l  -- 
Q. You wonder. 

A. We've always had t h e  a t t i t u d e  t h a t  t h e  t es t  p i l o t  -- 
Q. Yeah. 

A. -- r e a l l y  had t o  know t h e  whole s t o r y ,  he had t o  b e  

i n  it from t h e  beginning,  fol low it through,  had t o  be h i s  baby 

So t h a t  he knew eve ry th ing  i n t i m a t e l y  when it came t o  f l y i n g .  

Q. Yeah. 

A. Anything t h a t  was new. 

And, see, Walker was our  f i r s t  t e s t  p i l o t  on t h a t .  

Q. Uh-huh. 

A. And, gee,  w e  worked hand i n  hand, h e  w e n  w e n t  t o  

meetings a t  B e l l  w i th  us ,  and down t o  Langley, and around. 
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Q. Who else flew tne a i r c r a f t  a t  t h e  Center? There was 

an Army p i l o t ,  I th ink .  Jack Kluba (phone t ic )  who may have m a d  

some s o r t  -- 

A. Yeah. A n d  t h e n  tinere w a s  a fe l low t h a t  took over -- 
what, oh -- I ' v e  been away from t h e r e  j u s t  about long enough 

I a m  f o r g e t t i n g  people .  

Q. Would it be Don MaliK? 

A. Yeah. That was it. Don Malik. 

Q. Don Malik. W e  came from Langley. 

A. Right ,  H e  w a s  an e x c e l l e n t  test p i l o t ,  too .  

Q. H e ' s  c e r t a i n l y  going s t r o n g  now i n  t h e  . . . . 
A. Yeah. 

P Houston g o t  t h e  t r a i n i n g  v e h i c l e s ,  and promptly 

c rashed ,  I guess ,  3 of them. 

A. Right ,  Mostly o u t  o f  foo l i shness .  

- Was it running them o u t  of  f u e l ,  b a s i c a l l y ?  

A. W e l l ,  and -- aga in ,  a t t empt ing  t o  f l y  when t h e  wind 

cond i t i ons  w e r e  adverse.  

Q. Yeah. What s o r t  of parameters had been set  up on 

wind, as -- 
A. W e l l ,  w e ,  w e  had it p r e t t y  low. I th ink  w e  had, it 

had t o  be  below 1 0  knots .  W e  l i k e d  it below 5 knots  -- t o  t h e  

p o i n t  t h a t  w e  even had our  l i t t l e  anemometer s t a t i o n ,  w e  set 

it up down where w e  w e r e  doing the t e s t i n g  work, you know. 

Q. Very i n t e r e s t  ng. 
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A. And w e  d i d n ' t  have,  w e  d i d n ' t  have t h a t  t i g h t  of a 

schedule  t o  m e e t .  And -- 
Q. What s o r t  of  d i f f e r e n c e s  e x i s t e d  between the  r e s e a  

v e h i c l e s  and t h e  t r a i n i n g  v e h i c l e s ?  I suppose t h e  r e sea rch  

v e h i c l e s  were more concerned i n  ins t rument ing  and s tudying  a i r -  

c r a f t  motion, whereas b a s i c a l l y  t h e  t r a i n i n g  v e h i c l e s  were 

b a s i c a l l y  s imu la t ing  t h e  land ing  environment. 

A. And w e  w e r e ,  we  w e r e  i n t e r e s t e d  -- w e  had a l o t  of 

i n s t rumen ta t ion  on t h e r e ,  and w e  w e r e  i n t e r e s t e d  i n  t h e  poss i-  

b i l i t i e s  t o  c o n t r o l ,  and the  gene ra l  s t a b i l i t y  of t h e  system, 

you know, and t h e  computer systems. I t  had t o  be an ex t ens ive  

computer system t o  maint ian,  f i r s t  of a l l  -- something had, had 

have a . . . on t h e r e  t o  sense  and ho ld  t h a t  j e t  engine  v e r t i c a  

no matter how t h e  p i l o t  tu rned  t h e  o t h e r  v e h i c l e .  Which w a s  

a l i t t l e  t r i c k y .  

Q. Yeah. 

R. And -- 
Q. Did t h e  B e l l  company do most of t h e  d e t a i l e d  des ign?  

O r  was F l i g h t  Research Center -- 

A. N o .  

Q. -- a c t i v e l y  involved? 

A. W e  w e r e  a c t i v e l y  involved,  b u t  they d i d  most, they  

d i d  t h e  d e t a i l e d  des ign ,  they d i d  a good job ,  too .  

Q. Yeah, apparen t ly .  You know, I never heard any com- 

p l a i n t s  about t h e  ope ra t ion  of F l i g h t  Research Center  -- worked 
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b e a u t i f u l l y  . 
A. Uh-huh. 

0. Did t h e  t r a i n i n g  v e h i c l e s  have a LEM-type cockp i t  

d i sp l ay?  O r  d i d  -- was t h a t  f e l t  t o  be  unnecessary? Basical :  

you w e r e  simply t r y i n g  t o  g e t  p i l o t  -- 
R. 

P 

A. 

Q. 

A. 

i t ,  see. 

Q. 

A. 

It was -- 
-- p i l o t ' s  f e e l i n g  he re  -- 
Right.  

There w a s n ' t  t i m e  t o  go beyond t h a t .  

And -- o r i g i n a l l y  w e  d i d n ' t  even have a c o c k p i t  ovei 

L a t e r  on they p u t  one over  it. Enclosed it. 

Yeah. 

W e  d i d n ' t ,  we d i d n ' t  bo th  w i th  t h a t .  Mostly -- 
wieght w a s  very c r i t i c a l  when w e  f i r s t  s t a r t e d  on t h a t  program. 

Q. Sure.  

A. The -- t h e r e  w a s  a gap i n  engines .  The TF34 gave 

u s  most t h r u s t  we'd g e t  o u t  of a s m a l l  engine.  And if w e  had 

t o  have any more t h r u s t  than  t h a t ,  i t  meant going t o  an engine  

about 3 t i m e s  t h e  s i z e .  

F Yeah. A J 5 7  o r  something -- 

A. Something l i k e  t h a t .  Something horrendous.  

Q. Yeah. 

A. See. And then t h a t ,  t h a t  j u s t  magnified t h e  whole 

p r o j e c t ,  see. 

Q. Yeah. You t a k e  your se l f  from a t h r u s t  weight  c y c l e  
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A. Yeah. Right. 

And w e  had t o  s t i c k  wi th  t h a t  engine.  That w a s  o u r ,  

our  whi te  hope. 

Q. Yeah. That '  s i n t e r e s t i n g .  

A. And, i n  f a c t ,  t h e  specs  w a s ,  t h a t  t h e  weight of t h e  

v e h i c l e  s h a l l  n o t  be -- l e t ' s  see, t h e  t h r u s t  -- it would be  

determined by t h e  t h r u s t  of  t h e  engine.  Unlike t h e  A i r  Force - 
Q. Uh-huh. 

A. -- w e  d i d n ' t ,  you know, w e  d i d n ' t  buy t h e  engine,  

and, and then go t o  another  company company and buy t h e  a i r-  

frame, see. 

Q. Yeah. 

A. W e  bought t h e  whole t h i n g  as a package. 

Q. Uh-huh. 

A. And then w e  had to  say t h a t  t h e  t h i n g  had t o  t a k e  

o f f  a t  a c e r t a i n  t i m e ,  and i t  had t o  have a t h r u s t  of  1 0 5  p e r c e  

of t h e  weight of  t he  a i r p l a n e ,  see. 

P Okay. 

A. I t  w a s  t h a t ,  t h a t ,  was t h a t  c l o s e ,  though. 

Q. Those w e r e  t i g h t  des ign  specs .  

A. And t h e r e  were -- w e  r e a l i z e d  t h a t  i t  was a d i f f i c u l  

th ing .  And t h e r e  w e r e  days t h a t  we'd go down t h e r e  -- i f  i t  

warmed up a l i t t l e  t o o  much w e  cou ldn ' t  make it -- w e  g e n e r a l l y  

s t a r t e d  about 3 : O O  i n  t h e  morning, g e t t i n g  ready f o r  a f l i g h t ,  

hoping t o  t ake  o f f  j u s t  a t  dawn. 
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Then, even though -- even then ,  some days t h a t  t h e  

t h i n g  would s i t  t h e r e ,  run a t  f u l l  t h r u s t  f o r  a minute o r  2 

minutes,  and then  enough weight would burn o f f  and it would tal. 

o f f .  (Laughing.) 

Q. . . . would l ift o f f .  

Some of t h e  e a r l y  rocke t  experiments,  i n  t he  ' 3 0 s ,  

when you'd have a rocke t  s i t t i n g  i n  t h e  s t and  t h e r e  -- 
A. Yeah. 

Q. -- burning away p r o p e l l a n t ,  u n t i l  f i n a l l y  it j u s t  

s t a r t e d  t o  s t a g g e r  o f f .  

A. Right.  Yeah. So -- b u t  -- it j u s t  worked, and the r  

Armstrong and Leese (phone t ic )  had no th ing  b u t  k ind words t o  

say about i t s  use.  

Q. I in te rv iewed him once be fo re  t h e  15 program . . . 
We're going t o  have t o  . . . g e t  on some of t h e s e  o t h e r  t h i n g s .  

A. Uh-huh. 

Q. Had he flown i t  here?  O r  had he flown i t  j u s t  a t  

Houston? 

A. I t h i n k  he j u s t  f lew it a t  Houston. 

Q. Yeah. Tha t ' s  my impression.  I d o n ' t  r e c a l l  s e e i n g  

h i s  name come up, i n  terms of f l y i n g  it here .  

A. So, t hen  -- see, I l e f t  t h a t  program a f t e r  the  25 

f l i g h t s .  I t h i n k  they f lew 2 0 0  f l i g h t s  o u t  he re .  A f t e r  t h e  25 

a f t e r  it was b u i l t ,  t o g e t h e r ,  working, and a f t e r  25 f l i g h t s ,  

then I tu rned  t o  -- my a s s i s t a n t  was Matrainga ( p h o n e t i c ) .  
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Q. Gene Matrainga, r i g h t .  

A. Yeah. Great  guy. And he,  he took i t  over  and 

f i n i s h e d  up t h e  job.  

Q. Did Gene Matrainga b a s i c a l l y  succeed you i n  t he  -- 
A. Well, I was kind of o f f  on t h e  s i d e ,  see. They were 

very anxio-s, about t h a t  t i m e  they w e r e  anxious t o  g e t  back i n t  

some more propuls ion work, see. 

SO I l e f t  t h a t  job and went back and picked up my 

o l d  propuls ion  group now t h a t  t h e  X 1 5  was p a s t .  And w e  s tar ted 

i n  on t h e  -- 
Q. B 7 0 ,  perhaps? 

A. N o ,  it w a s  t h e  i n l e t  o f  t h e  a i r p l a n e  b u i l t  i n  Dallas 

by Fort  Worth. 

P 

A. 

Q. 

A. 

0. 

A. 

Q. 

A. 

t h a t .  

Q. 

A. 

Q. 

The F-8? The Crusader? 

N o ,  no. The one,  t h e  v a r i a b l e  sweep wing job.  

O h ,  t h e  F111. 

F111, yeah. 

Oh, yes.  

Yeah, w e  d i d  -- 

. . . work and a l l  t h a t .  

Yeah. They w e r e  having a l o t  of i n l e t  t r o u b l e  w i t h  

Yeah. 

And w e  -- 

This w a s  aW.ut ' 6 7  -- 
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A. W e  g o t  involved i n  dynamic in s t rumen ta t ion .  The 

Q. The Center .  T h a t ' s  i n t e r e s t i n g .  

A. The min ia ture  -- and s tudying ,  s tudy ing  t h e  f low 

p a t t e r n s  r i g h t  be fo re  t h e  engine ,  and w e  found o u t  a l o t  about  

t h a t .  

Q. The engine face .  

A. Yeah. 

Q. The F-111 had some severe design problems when t h e  

i n i t i a l  F-11124 model flown -- t he  one i n  t h e  o l d  days would hay 

been an  XF-111, I suppose. 

And t h e  i n l e t s  w e r e  a major cause  o f  a l o t  of  t h e  

problems t h e r e .  

A. Yeah. 

Q. Now, t h i s  a l l  comes o u t  when t h e  a i r c r a f t  f i r s t  g e t s  

i n t o  i t s  f l i g h t  test program -- and I th ink  t h e  a i r c r a f t  makes 

i t s  f i r s t  f l i g h t  about ' 6 4 .  

Now, w a s  your involvement i n  t h a t  program -- w a s  t h i  

a NASA r e sea rch  program j u s t  t o  develop gene ra l i zed  i n l e t  d a t a ,  

o r  was t h i s  a program -- 

A. No. S t  was -- 

Q. -- f o r  f i x i n g  t h e  a i r p l a n e .  

A. I t  was -- w e  were given one of t h e  e a r l y  a i r p l a n e s ,  

wi th  t h e  i d e a  t h a t  w e  might he lp  ou t .  There -- t h e  A i r  Force 

w a s  i n  deep t r o u b l e .  

Q. This was 7 7 1 ,  S t h ink .  
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P 

A. 

Q. 

A. 

95 

Yeah. Uh-huh. 

Yeah. The a i r c r a f t  -- 
And t h a t  was number 6 a i r p l a n e .  

Yeah. 

And l a t e r  on w e  g o t  7 7 8  -- 
Yeah. 

1 3 ,  w a s  number 1 3 ,  I guess .  

Which l a te r  became a TACT a i r p l a n e ,  I guess .  

Right.  See, then ,  r e a l l y ,  t h a t  w a s  t h e  superwing 

improvement -- SWIP. 

Q. SWIP. 

A. S N I P .  Yeah. ukay. 

Number 13 a i r p l a n e  w a 5  t h e  one k ind  of rnbetwee. 

And then s t a r t i n g  wi th  1 4 ,  was t h e  l a t e r  model. So w e  had t h o s  

2 a i r p l a n e s ,  number 6 .  W e  worked mostly on number 6 .  

Q. That program s e e m s  t o  have been a program t h a t  had 

a l ack  of good c o n t r o l ,  i n  t e r m s  of o v e r a l l  d i r e c t i o n .  

A. Yeah. 

a Langley had warned them on some wind t u n n e l  s t u d i e s ,  

and the  r e s u l t s  were ignored.  And t h e  a i r c r a f t  d e s i g n e r  w a s  

f i x e d ,  and then i t  was f l y i n g ,  and t h e  nex t  t h i n g  you knew, 

everybody knew, t h e y ' d  g e t  up around 1.1 Mach, and s tar t  hav ing  

compressor s t a l l s  and eve ry th ing  else. 

A. Right.  And -- 
Q. High angle  of a t t a c k ,  I th ink  they had a l l  sorts of 
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compressor s t a l l  problems. 

A. W e l l ,  j u s t  be fo re ,  you know -- l e t ' s  see, what w a s  

i t ,  a 1 0 7  a i r p l a n e  -- 

P F-107 wi th  t h e  b i f u r c a t e d  2-dimensional i n l e t  -- 
A Over, over  t h e  p i l o t .  

Q. Over t h e  p i l o t ,  yeah. 

A. W e  w e r e  going -- s e e ,  t h i s  was be fo re  t h e  X 1 5  -- 
Q. Yeah. 

A. -- and w e  were going o u t  t h e r e ,  w e  were i n t e r e s t e d  

i n  doing some dynamic i n l e t  -- I w a s  p a r t i c u l a r l y  i n t e r e s t e d  

i n ,  i n  doing some dynamic work, see. 

n That would have been t h e  a i r p l a n e  f o r  i t ,  too .  

A. And w e  had, w e  had some proposa ls .  One from Douglas 

on dynamic in s t rumen ta t ion  on i n l e t s .  

'Cause w e  were, w e  w e r e  g e t t i n g  concerned, now, t h e  

a i r p l a n e s  w e r e  g e t t i n g  f a s t e r .  They w e r e ,  they were s t a r t i n g  - 

1 0 4  went i n t o  t h i s  twin duc t  i n s t a b i l i t y ,  and w e  w e r e  involved 

i n  t h a t ,  see. And w e  p u t  some t h i n g s  on t h a t .  

But w e  r e a l i z e d  w e  w e r e n ' t  measuring p r e s s u r e s  f a s t  

enough. So w e  s t a r t e d  t h a t .  Then C r o s s f i e l d  came o u t  and creaii 

the a i r p l a n e  f o r  us.  

Q. That took c a r e  of t h e  1 0 7  problem. 

A. That took c a r e  of t h e  1 0 7  problem. 

And so t h a t  problem w a s  dropped. W e l l ,  t h en ,  a f t e r  

t h e  X15, I ' d  always had t h i s ,  we'd had t h i s  hanker ing o u t  t h e r e  
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And when w e  go t  i n t o  t h i s  s t a l l  problem, you know, t h e  A i r  Forc 

w a s  g e t t i n g  t h i s  s t a l l  problem on t h e ,  on Ills, t hen  w e  decidec 

"Well, okay, now h e r e ' s  o u r  oppor tun i ty  t o  g e t  on an  a i r p l a n e . "  

So w e  dev ised  some r akes ,  they w e r e ,  they  w e r e  real l  

f a n t a s t i c .  And w e  g o t  some of t h e s e  l i t t l e  t i n y  q u a r t e r- i n c h  

diameter  t r ansduce r s ,  and bu r i ed  i n  them rakes ,  so t h e y ,  

from t h e  -- 
Q. Very i n t e r e s t i n g .  

A. -- t i m e  t hey  picked up t h e  p re s su re ,  till t h e  t i m e  

w e  were a c t u a l l y  t u r n i n g  i n t o  a e lec t r ica l  c i r c u i t ,  w a s  on ly  

about 1- 1 / 2  inches ,  see. 

Q. You're g e t t i n g  a t  v i r t u a l l y  an immediate d i r e c t  r e a d  

A. Right .  I t h i n k  w e  were, we d id  a good job of t h a t .  

Because our  rakes worked very t h i c k .  

Q. The u l t i m a t e  f i x  on t h e  a i r p l a n e s  w a s  a so- ca l l ed  

t r ip le- plow i n l e t .  

A. Yeah. 

P And I th ink  t h a t  was u l t i m a t e l y  only  a p p l i e d  -- t h e r  

w e r e  modi f ica t ions  made t o  t h e  i n l e t s  i n  a l l  t h e  a i r c r a f t ,  b u t  

t r ip le- plow,  i n  i t s  full- blown g lo ry ,  i f  you w i l l ,  w a s  on ly  

a p p l i e d  t o  t h e  l as t  96 a i r p l a n e s ,  t h e  F-11lF. 

A. They moved t h e  whole i n l e t s  o u t  j u s t  a l i t t l e  b i t ,  t 

They gave more space.  

Q. Yeah. T h a t ' s  t r u e .  They g o t  them o u t  of  t h e  boun- 

dary l a y e r  problem. 
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A. Right.  

Q. And t h i n g s  l i k e  t h a t .  

would it be f a i r  t o  s ay ,  b a s i c a l l y ,  t h a t  t h e  i n l e t  

problem w a s  so lved  by . . . ? Would t n a t  be a ,  be a f a i r  asse 

ment ,  o r  would t h a t  be a l i t t l e  b i t  t oo  -- 
A. I t h ink  t h a t ' d  be t oo  g r e a t .  

Q. A l i t t l e  b i t  t oo  g r e a t .  Okay. 

A. I d o n ' t  t h ink  w e  need t o  t a k e  t h a t  much c r e d i t .  

F Okay. 

A. I t h i n k ,  though, w e  con t r ibu t ed .  

P Yeah. Was F l i g h t  Dynamics Lab involved i n  a l l  t h a t ?  

A. And -- yeah. With dynamic d i s t o r t i o n .  They w e r e  

doing some of t h e  work, and I th ink  w e  t u rned  o u t  s o m e  p r e t t y  

good f l i g h t  d a t a  i n  t h i s  a r ea .  

And w e  -- 
Q. W a s  a t e a m  e f f o r t .  

A. we, w e  c o n s u l t  -- w e  w e r e  on a very f r i e n d l y  b a s i s  

wi th  both  t h e  A i r  Force and wi th  t h e  General Dynamics people  

down t h e r e .  

Q. T h a t ' s  i n t e r e s t i n g .  

A. And -- 
Q. When d i d  you f i n a l l y  l eave  t h e  Center?  What year?  

A. Oh, about 2 y e a r s  ago. 

Q. My word. So you r e a l l y  d i d  keep up t h e r e ,  r i g h t  

u n t i l  t h e  advent  of t i e  advanced p r o j e c t s  going on now. 

i- 
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A. Yeah. They, they  were s t a r t i n g  on t h e  s h u t t l e  s t u f f  

and t a l k i n g  about  t h a t .  

I was i n ,  f o r  t h e  l a s t  y e a r ,  I was kind of o f f  a g a i r  

on a s i d e  t angen t ,  p a r t l y .  On t h i s  h igh MAT program ( p h o n e t i c )  

Q. Yeah. Which looks  l i k e  i t ' s  about 2 yea r s  away. 

A. Up u n t i l  t h e  t i m e  they were about ready t o  p l a c e  t he  

c o n t r a c t ,  and then  I q u i t .  Yeah. 

Q. Once aga in ,  from a propuls ion  s t andpo in t ?  

A. Well, no. That wasn ' t  r e a l l y ,  t h a t  w a s  j u s t  w a s  

because I w a s  k ind o f  a v a i l a b l e .  

Q. Yeah. The Center seems t o  have a rare t a l e n t  f o r  

t a k i n g  people who have t i m e  on t h e i r  hands, i f  you w i l l ,  and 

p u t t i n g  them then  i n  var ious  programs here t h a t  are underway. 

A. Yeah. You know, f o r  something l i k e  t h a t ,  when y o u ' r  

t r y i n g  t o  g e t  t h i n g s  t o ,  f o r  a head -- I t h i n k  some of t h e  o l d e  

people do an e x c e l l e n t  job -- 
Q. Uh-huh. 

A. -- of  working o u t  a new c o n t r a c t .  

P They have t h e  exper ience ,  and they know g e n e r a l l y ,  

i f  you w i l l ,  t h e  program problems t h a t  can show up, and so they  

know how t o  work around them. 

A. T h a t ' s  r i g h t .  L i k e  wi th  B e l l ,  on t h a t  c o n t r a c t  t h e r  

e On t h e  land ing  veh ic l e .  

A. -- on the  l a r d i n g  v e h i c l e s .  I had a n  e x c e l l e n t  

procurement man work wi th  m e .  I n  f a c t ,  he d i d  on high MAT, t oo  
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And, boy, you g e t  a good engineer ing  o r  a good pro- 

curement man, and they can g e t  what t h e  government wants. 

Q. Uh-huh. 

A. So, I know wi th  B e l l ,  t h e r e ' s  one engineer  a t  B e l l ,  

t h i s  guy Levin, he was, he was top-notch. And most of t h e  

o t h e r  guys were a bunch of crooks.  (Laughter . )  Except f o r  th6 

p r e s i d e n t  of t h e  company. 

e Giesel ( p h o n e t i c ) ?  

A. Yeah. H e  w a s  e x c e l l e n t ,  you know. The one,  one 

t i m e  I r e a l i z e d  t h a t ,  you know, they  were j u s t  p u l l i n g ,  t r y i n g  

p u l l  t h e  wool over  my eyes  -- 

Q. My boss  . . . B e l l  employees who l i k e s  t o  . . . that  

very s i t u a t i o n .  

A. And so I g o t  t o  t h e  p o i n t  I wouldn ' t  h e s i t a t e ,  I ' d  

p i ck  up the  phone and c a l l  Giesel. 

Q. Yeah. And see what g ives .  

A. I always g e t  s t r a i g h t e n e d  ou t .  G e t  aho ld  o f  him. 

Q. B e l l  c e r t a i n l y  d o e s n ' t  o p e r a t e  now anyth ing  l i k e  it 

d i d  i n  t h e  ' 5 0 s .  

A. Yeah. 

Q. O r  e s p e c i a l l y  i n  t h e  ' 4 0 s .  

A. But ,  you know, they  would -- oh,  I d o n ' t  know -- 

w e  t r i e d  very hard t o  work wi th  them. I mean, I wanted t o  be 

a good guy, you know. Maybe t h i s  sounds a l t r u i s t i c ,  b u t  -- 

Q. NO. 
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A. And wi th  t h e i r  ch i e f  eng inee r ,  Levin, he and I g o t  

a long  s w e l l .  You know, i n  f a c t ,  he would t e l l  m e  c o n f i d e n t i a l 1  

he says ,  "You know, you ' r e  on t h e  r i g h t  track, you know." 

ci Keep going on t h i s  t rack.  

A. "Keep going on t h i s  t r ack , "  you know. And he Says,  

you know, "Sounds l i k e ,  sounds l i k e  you ' r e  t r y i n g  to"  -- h e ' d ,  

h e ' d  t e l l  m e  f r ank ly ,  he s ays ,  "Sounds l i k e  y o u ' r e  t r y i n g  t o  

bend over  backwards t o  be n i c e  t o  u s ,  and w e  a r e n ' t  be ing  ve ry  

good t o  you." 

Q. Yeah. 

A. And -- b u t  a s  a r e s u l t ,  they probably l o s t  a couple  

of hundred thousand d o l l a r s  t h a t  they  could have picked up f r o n  

the  government real  easy.  

Q. Yeah. 

A. Because they  t r i e d  t o  keep f o r c i n g  us  i n t o  an ove r ru  

see, and I j u s t ,  w e  j u s t  t o l d  them, I s a i d ,  "We've 2 v e h i c l e s  

here .  We're going t o  -- when t h e  money runs  o u t ,  t h e  program 

s t o p s .  Per iod .  And it d i d .  And they  had t o  s h i p  t h e  second 

one o u t  i n  a bushe lbaske t .  

a Yeah. 

A. And -- 

Q. We found t h e  same t h i n g  i n  opening up t h e  A i r  Museum 

We'd go t o  a l l  t ypes  o f  des ign  f i rms ,  and,  i n v a r i a b l y ,  you c o u l  

come a c r o s s  some p r e t t y  n i c e  people i n  them, y e t ,  on t h e  whole, 

they knew t h a t  you had a deadl ine  t o  meet, and they  w e r e n ' t  
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above making any request, and running any contract up, simply 

to put you off. 

A. Yeah. 

Q. And you'd get a quality product, but you'd pay 

through the nose, and a bit more -- 

A. That ' s right. 

P -- to get it done. It's discouraging. 

A. Yeah, it is. Because, well -- the thing of it is 

now, since it's different from the Air Force. I mean, I guess 

some of the Air Force guys, you know -- they're out to get 
the companies, the companies are out to get them, and it's 

just a battle, see. 

Q. Yeah. 

A. Well, I had -- 
Q. It's practically a skirmish right from the start. 

A. Yeah, and I envision -- and I know that this one, 0 

guy -- and, actually, later on, they put in a program manager 
that I could work with. 

Q. Yeah. 

A. But between the chief engineer, and the first pro- 

gram manager -- he was no good, they fired him. 
Because, here again, I complained to the company 

about him. And I know you -- the poor guy was just a fall guy 
because he was just doing what he was told. 

Q. He was fired, probably more because his weaknesses 
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had been discovered. They were actually trying to clean up 

the organization. 

A. Yeah, that's right. Well, you know, he would, 

he would, I would sit down at a desk with him, and he'd pull 

out sheets, and he'd look at them, and he wouldn't let me see 

them, 

Well, I had written in the contract that I was 

supposed to be able to see all their product reports. 

P Yeah. 

A. And I demanded to see them, see. 

c. Yeah. 

A. And when I, when he wouldn't let me see them -- 
Q He just lacked the tact to do that on the side. 

A. That's right. Nothing burns you up quite more tha 

things like that. Oh, well. 

0. . . . supposedly runninq an open, and all of a 
sudden you see it's not. 

A. Yeah. And I, but -- 

Well, that's kind of -- 
Q. Well, I think that's -- 
A. Let's look -- 
Q I think, perhaps, we've touched everything, I don' 

know. What do you think? 

A. I think so. 

Let me tell you about one thing that's kind of 
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interesting -- 
Q. Okay. 

A. -- an X 1 5  accident. 

F Okay. 

A. I don't know. 

Q. This involves $like Loves (phonetic)? Not Mike 

Loves, but Mike Adams? 

A. Mike Adams got killed. 

You know, when they -- when that thing first hap- 
pened, it -- we had an electrical device on there, that was -- 
there was a little motor that ran a probe out on the wing. Ar 

that was causing an electrical disturbance. 

And we found out later that it was -- and, here ags 

it was, it was NASA's fault -- from the fact that it was not, 
the device wasn't adequately tested out in an altitude chamber 

see. 

And it turned out that they -- even though it'd 
only a 110 volt motor, it started generating 3-  or 400 volts 

internally -- 

Q. Yeah. 

A. -- and under high-altitude conditions, it was 
arcing, you know, arcing about that much. 

Q. Yeah. 

A. And -- which just upset the computer system on 

board to no end. So when we were -- 
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0 I can imagine. 

A. So when we were investigating, you know, we, we 

strongly suspecting that maybe the -- it,not only did it upset 

the computer system, but it upset, but it miqht have upset the 

pilot's instruments, see. 

Q. Uh-huh. 

A. And that the poor pilot was kind of led astray. 

And so the one vital piece of information we felt 

we had to have, was the cockpit camera. 

Well, we had the canopy over the patch crew, and 

we had the camera -- but you know, the airplane broke up at 
about 50,000 feet -- 

Q. Yeah. 

A. -- and scattered itself over many miles -- in fact, 
the main, one of the wings wasn't found till a year later. 

Q. That was over the . . . wasn't it, in that area 
-- . . .  

A. Yeah. Right. 

0. . . . basin. 
A. So we'd been in the investigation quite a little 

while, and we realized the vitalness of this. It was the 

16 millimeter film cartridges, you know, like you used in the 

World War I1 gun cameras. 

And it was one of those things. Some guys -- 
And it was an interesting thing, because we had a 
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map, and w e  could p l o t  where a l l  t h e  p i e c e s  w e r e  found, see. 

And it was very appa ren t ,  t h a t  how f a r  a p i e c e  t r a v e l e d  depen- 

ded upon i t s  mass, compared t o  a r e a .  

Q. . . . know t h e  area b a s i c a l l y  where it could f a l l .  

A. And we f i g u r e d  -- t h a t ' s  one of t h e  . . . , t h a t  

it probably f e l l  i n  an a r e a  t h a t  w e  had no t  r e a l l y  looked a t  

t oo  much. 

So, on,  I guess  -- and, then  w e  had a l s o  t h e  X 1 5  

crew and a l o t  of o t h e r  who had been working on t h a t ,  see, t he  

had no th ing  t o  do w i t h  t h a t  c r a s h  of t h e  a i r p l a n e ,  f o r  a whi le  

till they  could g e t  recyc led  i n t o  o t h e r  jobs .  

So, about two weeks a f t e r  t h e  a c c i d e n t  happened, 

a couple of guys came up t o  m e ,  and they wanted t o  go up, and 

they have -- a couple of guys a r e  motorcycle b u f f s ,  and I says  

"Well, I d o n ' t  want you tramping around up t h e r e  wi th  motor- 

c y c l e s .  But  i f  you want t o  go up and look,  w e ' l l  o rgan ize  it. 

I th ink  it w a s  V i c  Horton t h a t  was i n  charge.  And 

w e  mapped o u t  a m i l e  square  -- and t h a t ' s  a l o t  of  t e r r i t o r y  

t o  look -- 
Q. That i t  is .  . . inch  by inch .  

A. Inch by inch .  

And I th ink  we had, I d o n ' t  know, I th ink  w e  had 

something l i k e  15 o r  1 6  guys, see. 

So V i c  g o t  them a l l  up t h e r e .  And w e ,  they  k ind  

of f i g u r e d  o u t  where t h e  a r e a  was t h a t  we wanted t o  look.  And 
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then we, they lined them all up, and they were going to march 

down this way for nearly a mile, shift over, and march back, 

see. So they tried to cover that whole area in there in a 

couple of days. 

On the very first pass the found the thing. 

Q. That's incredible. 

A. Absolutely incredible. 

P Yeah. Isn't that, isn't that fantastic. 

A. And -- 
Q. So it's based on the predicted ballistic process -- 

R Right. 

Q. (Inaudible. ) 

A. It wasn't, it wasn't very, it wasn't that scientifj 

you know. But, you know, we could see the airplane landed 

here, the canopy here, and the . . . landed here. And these 

are, these are much lighter, much more aerodynamic than that, 

and so on and so forth. 

And we'd get, kind of, you know, just by rule in tl 

thumb, well, anything that light, is going to have to be back 

in this area. 

And then we sent the film to Boston to be developec 

by these guys -- 
P . . . came out okay. 
A. Oh, perfect. 
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Q. The last frame must have showed the canopy separa- 

tinq? Or at least shown light entering the cockpit. 

A. Yeah. But -- and not only that, it showed that the 

pilot systems were absolutely perfect. And it showed the sun- 

light around. 

Q. . . . simulating everythinq. 
A. Yeah. And so, in other words, it, it just shows 

that the pilot was obviously disoriented. 

P. Was that a function of the fact that he had shown 

unusual susceptibility to vertigo? 

A. Well, we think so. They, that airplane was a great 

one for giving a guy vertigo, because they head up, even, the 

pilot can see absolutely nothinq, other than blue sky. 

Q. There's no external horizon. 

A. There's no external . . . visible for the entire 
assent of the airplane. 

Q. Yeah. 

A. And it's not till he bend over at the top that he 

can get a horizon again. And they say that's just terrible 

on people who are prone to vertigo. 

F It should be instruments only. 

A. And -- but the fact remains, that there were, there 
were not only the instruments working properly, but the sun- 

light would flash by, see. The airplane was obviously turning 

slowly in a horizontal attitude, you know. . . . 



i 
I f  t h e  p i l o t  c o u l d n ' t  recognize  t h a t ,  then t h e  ~ 

I 
H e  w a s  r e a l l y  i n c a p a c i t a t e d .  I 

I 

j . . . was i n  t r o u b l e .  

I Q. 

A. H e  was r e a l l y ,  t r u l y  i n c a p a c i t a t e d .  I n  f a c t ,  t h e  - - I  

up u n t i l  t h a t  t i m e  w e  g o t  t h a t  f i l m  back, t h e  A i r  Force g e n e r a l  j 

1 

i who was i t ?  

Q. Not Grant? 

A. No. Anyway, he 'd  been . . . a n t a g o n i s t i c  wi th  u s .  
I 

~ I 
P . . . i n c a p a c i t a t e d  theory? I 

j 

i I 
i 

I 
I 

A. W e l l ,  yeah, yea.  And t h e  f a c t  t h a t ,  you know, he 

kind of had t h e  a t t i t u d e ,  " W e l l ,  you guys k i l l e d  my p i l o t , "  

you know. And he,  he came over  and looked a t  t h a t  f i l m ,  and 

i 
he d i d n ' t  say a word. H e  j u s t  g o t  up. i 

i 
1 

i 
And I w a s ,  I was t h e  one t h a t  showed it t o  him. 

I 

i Q. What . . . ? 
i 

A. And he ,  he looked a t  t h a t  f i lm .  . . . . And never i 

heard any more o u t  of him. I 
I Q. Yeah. 
I 

A. B u t ,  w e  h a d n ' t  had t h a t  f i l m ,  see, t h e r e  -- w e  would, 
I 
i 
j 

Always has been s o r t  of a s t r a i n e d  r e l a t i o n s h i p  w i t h ;  

have been always t h a t  c loud .  And our  poor engineer  -- 

Q. 
i 

t h e  A i r  Force -- 
A. Yeah. 

Q. On f u t u r e  p r o j e c t s .  

A. T h a t ' s  r i g h t ,  you know. That ,  you know, u s ,  u s  



dumb s t u p i d s ,  w e  p u t  t h i s  p i e c e  -- w e l l ,  I admit ,  w e  should ha\ 

tested t h a t ,  a l t i t u d e  t e s t e d  t h a t  p i e c e  o f  appa ra tus .  

Q. Did t h a t  have anything t o  do wi th  s a t u r a t i n g  the  

system on t h e  -- so t h a t  t h e  c o n t r o l  system broke t h e  a i r c r a f t  

up, then ,  on r e- en t ry .  

A. N O .  

Q. N o .  You d o n ' t  t h ink  so? I had heard t h a t ,  one o r  

2 p l aces .  

A. That a i r p l a n e  w a s  d e s t i n e d  t o  break up, anyway. 

Q. Yeah. It was Mach 5 a t ,  what, 1 2 0 , 0 0 0  f ee t ,  and it 

was going down? 

A. Well, i t  w a s  coming i n  backwards. 

Q. Oh, my God. Yeah. 

A. T a i l  f i r s t .  You know, then,  as soon as t h e  a i r  g o t  

t h i c k  enough, and then ,  then  it j u s t  -- 
Q. Executed some g i g a n t i c  h igh  G .  

A. Right .  

Q. Control  r e v e r s a l  i n  d i r e c t i o n .  

A. Right .  

Q. That w a s ,  I t h i n k ,  t h e  s addes t  of t h e  a c c i d e n t s ,  i n  

t h a t  he knew he w a s  i n  t r o u b l e  -- he d i d n ' t  know e x a c t l y  what, 

I d o n ' t  t h ink  -- and t h e  people on t h e  ground w e r e  s imply unabl 

t o  h e l p  him. I n  f a c t ,  they  were incredulous  -- 

A. T h a t ' s  r i g h t .  

Q. -- a t  what w a s  going on ,  
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A. Right .  And r e a l l y ,  I t h i n k ,  here  aga in ,  i t ' s  j u s t  a ~ 

I 
i c a s e  of p u t t i n g  a f e l l o w  on a job  t h a t  h e ' s ,  was phys i ca l ly  
i 

unsui ted  f o r ,  see. 1 

I 
0. Yeah. W e l l ,  t he  t e x t  on him i n  t h e  Manned O r b i t i n g  

I 
1 
! 
j 
i 

Q. I read t h o s e  r e s u l t s ,  and it blew my mind -- I 

i 

l i k e  t h i s .  I I 

Laboratory program, according t o  t h e  X 1 5  a c c i d e n t  r e p o r t ,  had 1 

shown such unusual  s u s c e p t i b i l i t y  t o  v e r t i g o ,  t h a t  it was almost' 

i f  you w i l l ,  a lmost  c r imina l  n e g l e c t .  

1 A. I, I ,  I ,  I have always f e l t  t h a t  way. 

I 

A. That they  ignored,  t h a t  they would ignore  a sympton .I 

Q. Yeah. H e ,  he showed such a d i s o r i e n t a t i o n  tendency,  I 
1 
i 

t h a t  it makes you wonder i f  he was s u i t a b l e  f o r  a f l y i n g  and ! 
j 
i 

A. Yeah. P a r t i c u l a r l y  -- ! 

p i l o t i n g  command on any v e h i c l e .  
I 

! 

Q. Yeah. A high-performance program. 

A. A very ,  very demanding . . . . 
Q. I th ink  we've j u s t  about come t o  t h e  end of t h i s  I 

j 

t ape  a s  w e l l ,  a s  a ma t t e r  o f  f a c t .  

A. A l l  r i g h t .  Well,  maybe we've . . . 
* * * 

I 


