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P 2 0 :C E S D I N G S 
_ l _ _ _ _ _ _ _ - l  

(ST'A2T OF' TA??% QKE, S I D Z  TWO. 

M3. ERTZL: This  is an interv!ew with  C a l  J a r v i s  a t  

a t i o n  i n  t h e  RV. I ' d  j u s t  

e.--) kind 0s' rmt r . i s ce  ribout wnat 

*r)u d l d  e.nd whet was goo5 2nd bad an6 t h e  swest,  b1oi.d and 

. e a r s ,  azd laughs and -- 
MR, JAXVIS: O.K. Well -- --.I 

MR. E3TZL: Try t o  g ive  it a l i t t l e  

.ha t  so i t  w i l l  be b e l i e v a b l e  t o  t h e  p u b l i c .  

MR. JkRVIS: S e l l  it's kind of hard t o  t a l k  wi th  t h a  

;hing s t a r i n g  me i n  t h e  f ace .  

M3. ERTEL: Oh, don ' t  worry about it ( I n a u d i b l e . )  

(Laughte r . )  

NR.  EXITEL: And then you can spit it out. 

MR, JAXVIS: Well, well  I guess i t ' s  r e a l l y  been 

p i t e  a whi le .  I haven ' t  had much t h e  t o  t h i n k .  Oh, some 

!xper iences  and problems we went through.  

.f I j u s t  kind of s t a r t e d  a t  t h e  beginning -- 
Maybe i t ' d  h e  b e t t e  

MR, ERTEL: Yes. 

MR, JARVIS: -- and kind of went through t h a t ,  

;equence-wise. I guess  t h e  f i r s t  -- r e a l l y  t h e  f i r s t ,  oh, 

Levelopment sequence involved i n  t h e  program was t h e  des ign  

.nd f a b r i c a t i o n  s tage  which was more o r  less  done hack a t  Be1 

,nd involved most o f  t h e  peop le  h e r e  i n  l i a i s o n  wi th  t h e  Bell 
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eng inee r s .  And up t o  t h e  t i m e  we received t h e  v e h i c l e ,  1 can' 

r m l l y ,  oh, r enc ibe r  t h e  key t h i n g s  t h a t  happened. Sone of  t t  

t h i n g s  that ixpressc-3 me a t  t h e  t ime,  I t h i n k  1 was f a i r l y  

f impressed wi th  t h e  s o p h i s t i c a t e d  na tu re  of t h e  v e h i c l e ,  p r i o r  

t o  t h e  t ime we rece ived  it. 

Probably not t o  t h e  degree t h a t  -- probably not t o  

t n e  de.3ree t h a t  i t  turned  oTut being,  i t h i n k  Ln r e a l i t y .  A s  

we went through t h e  development phase I t h i n k  it -- t h e  

co;n;:lexity grew -- a t  l e a s t  it grew i n  my - i f id.  Tne key t h i n g  

j u s t  t o  d e s c r i b e  t h e  v e h i c l e  very b r i e f l y ,  i s ,  a very  systems- 

o r i e n t e d  v e h i c l e .  I t ' s  a v e h i c l e  t h a t  was e n t i r e l y  dependent 

upon t h e  e l e c t r i c a l  f l i g h t  c o n t r o l  s y s t e s ,  which i s  k i n d  of 

unique f o r  an  e a r t h- o r i e n t e d  v e h i c l e  because t h e r e ' s  not -- 
I c a n ' t  t h i n k  of another  v e h i c l e  f l y i n g  t o  where i f  you l o s e  

t h e  e l e c t r i c a l  f l l g h t  c o n t r o l  system o r  e l e c t r i c a l  power 

completely,  you e s s e n t i a l l y  lose t h e  v e h i c l e .  

So t h a t  kind of d i c t a t e d  a l o t  of t h e  des ign  

h i lo sophy  and added t o  a l o t  o f  t h e  s o p h i s t i c a t i o n  i t s e l f .  

O f  course  when we rece ived  t h e  v e h i c l e ,  it was i n  a disassembl  

s t a t e  and I suppose Wayne could probably f i l l  you i n  much 

b e t t e r  t han  I can why we rece ived  it t h e  way we d i d .  There 

were c o n t r a c t u a l  problems, t i a e  problems, schedule  problems, 

same a s  any program. 

When we rece ived  it, it wasn' t  complete ly  p u t  

t o g e t h e r  r i g h t .  We agreed t o  do a l o t  o f  t h e  f i n a l  assembly 
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work and e s s e n t i a l l y  a l l  t h e  i n t e g r a t e d  f l i g h t  c o n t r o l  systems 

t e s t s  ourselves he re  w i th  t h e  c o n t r a c t o r ' s  suppor t ,  So a l o t  

of t h e  systems hadn ' t  r e a l l y  been proved out, Like t h a t  j e t  
e--- --. .~. <,L LC-ILLlPl;: P c;:kLLL<cr 

engir?e - c o n t r o l  s:;stem, and con t ro l  

systems and e l e c t r i c a l  s y s t c x s ,  and a l l  t h e s e  t h i n g s  r e a l l y  

h a d n J t  been -- r e a l l y  hadnlt been -- integrate5 and run 

t o g e t h e r ,  and it was r e a l l y  a t  a p r e t t y  green s t a t e .  

So we went through a couple ,  t h r e e  nmnths, I c a n ' t  

remember what t h e  t ime was, t y i n g  every th ing  t o g e t h e r  and 

g e t t i n g  t h e  system on, and c o n t i n u i t y  checks and de-bugging, 

and t h e s e  s o r t s  of t h i n g s .  

We f i n a l l y  g o t  t o  t h e  f i rs t  r e a l  a r e a  of systems 

t e s t i n g  which was t h e  running of >&at we c a l l  a closed- loop 

t e s t  on t h e  j e t  engine a t t i t u d e  c o n t r o l  system. This  i s  t h e  

c o n t r o l  system a g a h  and a l l  t h e  e l e c t r i c a l  system, and they  

pos i t ion  t h e  engine v e r t i c a l l y  dur ing  t h e  va r ious  modes of 

ope ra t ion .  A f a i r l y  complicated and s o p h i s t i c a t e d  system i n  

i t s  own r i g h t .  

I remember t h e  f i r s t  t ime  w e  r an  t h a t ,  we t i pped  t h e  

Zhicle  and t i e d  it down wi th  b ig ,  ha l f- inch  s t e e l  c a b l e s ,  i f  

I remember r i g h t  ( chuck le )  t o  s t e e l  g i r d e r s  on t h e  hangar 

f l o o r ,  t h e  c a l i b r a t i o n  hangar. The i d e a  was t h a t  because we 

aere  going t o  be c y c l i n g  t h e  engine, which i s  a p r e t t y  .massive 

zlement, we d i d n ' t  want t h e  v e h i c l e  t o  bounce around a l l  over 

the hangar f l o o r  and be damaged. So we t i e d  i t  down p r e t t y  
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t l g l i t l y ,  And o f  course  t h e r e  were a l o t  of people  around 

because it was t h e  f i r s t  r e a l l y  t h i n g  we were going  to^ 

demonstrate -- i n  an  o p e r a t i o n a l  manner. 

So rue had a l o t  of -- I remember Bellman was t h e r e ,  

t h e  pro:&& nanager, 

of  i n t e r e s t i n g  gawkers. 

), am3 a l o t  of people  -- a l o t  

And we f i r e d  i t  up and, l o  em3 behold, t h e  f i rs t  

t h i n g  it d i d  was, t h e r e  was some type  of s t r u c t u r a l  mode, 

s t a b i l i t y  problem, and r a t h e r  t h a n  j u s t  s i t t i n g  t h e r e  l i k e  it 

was supposed t o  do, i t  began o s c i l l a t i n g  i n '  such a manner as 

t o  j u s t  k ind o f  bounce it up and down a t  2 p e r f e c t  r a t e  of 

about two o r  t h r e e  c y c l e s  p e r  second. 

And it was r e a l l y  a very funny t h i n g  t o  look a t  -- 
h e r e ' s  t h i s  b i g  t h i n g  tacked  down t o  t h e  hangar f l o o r  and 

t h e r e ' s  t h e  engine j u s t  s i t t i n g  t h e r e  -- (Laughter . )  bounclng 

up and down. 

And t h e n  when I kind of looked over a t  Bellman 

about t h a t  t ime,  and you know, you could see  t h e  concerned 

kind of upon h i s  f ace .  
A.%.Lrn17 

That was our  f i rs t  systems t r y  and of course  our  

f i r s t  major problem we had t o  d e a l  wi th .  

. You fo rgo t  t h e  f ac t  t h a t  t h e  h a l f - i n c h  

-able, or  t h e  tie-down cab le ,  burned i n t o  -- 
MR. JARVIS: Yes. T h a t ' s  r i g h t ,  I was going t o  get  

i n t o  t h a t .  I f o r g e t  e x a c t l y  when t h a t  happened, t h a t ' s  r i g h t .  

,. 
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That was a n c t h e r  -- 
,% 

MR. : That was a very  e 8 r l y  tie-down t h i n g  -- d 

they  g e t  any p o l a r i t y  a t  a l l ?  

%R, JARVIS: Yes. k h t  was happening was, we b u i l t  

up t h e  ground power box, 

MR. JARVIS: 0,K. It suppl ied  28 v o l t s  t o  t h e  v e h i e l  

but nobody p u t  a bottom on i t ,  and a l l  t h a t  wi re  wl i s  i n  t h e r e  

open and exposed, and some of t h e  wi res  going t o  t h e  b r e a k e r s  

were c l o s e  enough t o  t h e  bottom of t h e  box t h a t  they  rubbed 

on t h e  bottom of t h e  ground. 

So, sometlme dur ing  t h o s e  -tie-down t e s t s ,  somebody 

dragged t h a t  power c a b l e  on one of t hose  s t e e l  g i r d e r s  running 

through t h e  hangar f l o o r ,  and t h e  s t e e l  g i r d e r  o f  course  was 

what t h e  tie-down cab le  was f a s t e n e d  t o  ho ld ing  t h e  vehicle 

down. 

So you had a 28 v o l t  e i r c u l t ,  you know, through the 

?ewer box, through t h e  veh ic l e ,  down through t h o s e  s t e e l  

g i r d e r s  and i n t o  t h e  t h i n g s  on the f l o o r ,  yes .  

So everybody's  s t and ing  t h e r e  watching around, 

looking around, and t h i s  t h i n g  got  dragged over  t h e r e  and 

nobody noticec! it, and a l l  of  a sudden, t h e r e  was a l i t t l e  

?u f f  of smoke, a f lame, and t h o s e  -- (Laughter . )  s tee l  g i r d e r s  

j u s t  melted and f e l l  r i g h t  down on t h e  f l o o r .  

And t h a t  -- I t e l l  you, t h a t  r e a l l y  Impressed me, 

.. 
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7ou know. And what -- r e a l l y  t h e  funny t h i n g  about it -- 
?verybody c o u l d n ' t  unders tand it, you know, my gosh what ' s  

iappened, you know. 

And t h e  most  i n p r e s s i v e  t h i n g  was t h a t  everybody was 

i f r a i d  t o  touch  t h e  v e h i c l e ;  everybody was a f r a i d ,  gee whiz, 

.f F t  d i d  somethlng l i k e  t h a t  t o  t h e  s t e e l  c ab l e ,  you know, 

:hat would it do t o  you -- b la s t  a h o l e .  

Everybody looked around and it was a long time 

ie fore  t hey  r e a l l y  found what the yoblern was, a couple  days ,  

: t h i n k .  But  t h a t  was p r e t t y  e x c i t i n g .  

: Well d i d n ' t  you i n i t i a l l y ,  when you 
bp"- 

,urned on tha t  s t a b l e  emiss ion and hydr)glic system, wind up 

i i t h  a bunch of hardovers ,  very ,  ve ry  e a r l y  i n  t h e  t e s t i n g ?  

MR, JARVIS: Oh yes ,  yes .  

MR. : ( Inaud ib l e .  1 w i t h  HOOM, BOOM, BOOM, f u l l  
c , 

. h r o t t l e  on t h e  gimbals, l i k e  40 -- ah, what was t h a t ,  40 

iegrees? 

MR. J A R V I S :  45 degrees ,  yes .  
I t 

MR. . 40 degrees  i n  p i t c h  and h0 degrees  i n  

r o l l ,  and you can wipe t h a t  t h€ng  around t h o s e  gimbals, 

.ardovers ,  from c e n t e r  bo th  ways. It was more dramat ic ,  

lbviously. 

MR. JARVIS: Yes, bu t  t h a t  d i d n ' t ,  systems r e a l l y ,  

? r sona l Iy , those  d o n ' t  bug them t o o  much because ,  you know, 

h e y t r e  e s s e n t i a l l y  bash prbblkms, you go and 
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f l l p  wires an4 g e t  t h a t  squared away, but  when you see  

sonething s i t t i n g  t he r e  bouming l i k e  t h a t ,  you know you 

r e a l l y  have problems because -- 
.. MR. wel l ,  t hey  beefed up t h e  gimbal r a t i n g ,  

3s I r e c a l l  -- 
M 3 ,  JARVIS: Y e s ,  and changed those  l i nkages ,  

remember t hose  l i nkages  t hey  had on t h e  g 

YE S ,  we had t o  square  t hose  away. 

We b u i l t  up our  own -- 
m. ou s t rengthened  t h a t  whole s t r u c t u r e  i n  

t h a t  c e n t e r  frame, and p u t  a cap on t h e  box frame 

t h a t  they were on -- 
MI?. JARVIS: Yes. 

NR . -- added b races  here  and t h e r e .  

MR. VIS: So i t ’ s  q u i t e  a -- q u i t e  a reworked job 

m. 
KR. JARVIS:  Yes. Yes. Get r i d  of  t h e  

. .- 
’: 1 

- , 
To g e t  it t o  t a k e  t h e  hydrau l i c  system? 

/----’ 
--> 

7 -  

lark,,&et r i d  -_ of t h e  s t r u c t u r a l  mode. 
-i/ k ?  

EIR . And you had t h e  problem o f  t h e  backrack 

too * 

MR. JARVIS: Yes. Now t h a t  d l op  u n t i l  we 

Zot i n t o  t h e  a t t i t u d e  c o n t r o l  systems o 
3 

MR. The s t r u c t u r a l  mode -- 
MR. JARVIS: Yes. We had t h e  rate g y p w  l o c a t e d  on 

the a f t  p l a t f o r m  -- 
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*- "-. 
: YOU moved them up. 

M i .  J A W I S :  Yes, we had t o  r e l o c a t e  those,  beef 

those  'rpp. 

-_ 
MR * Mount then  an t h e  hard s t r u c t u r e ,  

MR. JARVIS: Yes. And X guess t h s t  was before w e  

sot i n t o  t h e  next b i g  s r e a  of development, wel l  t h o  next 

phase, which was t h e  runs  outs ide .  Tine j e t  engine and t h e  

l i f t  rockets ,  

And, boy, they r e a l l y  made an impression on me. I 

remember the f irst  time we hzd t h e  b i g  l i f t  rocket  f i r e ,  you 

know. And bialker was I n  t he  cockpit, you krow, and -- 
c-. 
; Well, you know, Ray White was I n  the 

f i rs t  one, 

MR. JARVXS: Oh, was he? 

la? Yes. Ray White was t h e  f i rs t  p i l o t .  

MR. JARVIS:  He was, huh? 

m. : F i r s t  guy t o  f l y ,  I should say. 

Mli. JARVIS: Because I remember t h e  f i r s t  one. I 

7 

thought Walker was I n  t h e  f irst  one. Ray was I n  the f i r s t  one 
1 

We took t h e  j e t  engine out and we put  a 
have 

iunk of concrete.  We d i d n ' t  /our tie-down sunk i n  the  concret  

E"JI. JAWIS: I remember,yes. 

m. : -- and w e  hung t h i s  b i g  concrete  t o  

; t imulate  the  j e t  engine and he lp  t i e  it down because those 

things,  you know, weren' t  sunk i n t o  t h e  concrete  t o  hold US do 
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lnd so then  we f i r e d  t h e  rocke t s  and,  it Was great, we had t h e  

rocket f i r i n g ,  we d i d n ' t  cone tip t h a t  much, but wh?re we g o t  i 

t rouble  was purging.  And w e  had no susp ic ion  whatsoever t h a t  

Re were g.sing t o  gct monentary t h r u s t  on 9 f u l l  purge ,  where 

you're really ptrssini: the hign  p r e s s u r e  h e l l u a  throu&h t h e r e .  

I t ' s  a l l  over wi th ,  bu t  i t ' s  a knack t h a t  we go t  a 

20uple f e e t  o f f  t h e  ground. 

MR. J A R V I S :  I t h i n k  I reaember t h a t  hangar.  
-* 

The conc re t e  hangar? 

MR. JAIIVIS:  Well I remember t h e  f i r s t  t i m e  -- it 
r e a l l y  l e f t  an impression on me -- t h e  first  t ime  I heard t h o s  

lift rocke t s  go o f f .  - 
, . 

M R .  Oh, i t ' s  so noittYb, 

MR, JARVIS: Boy, I j u s t ,  you know, I ' d  never 

a s soc i a t ed  t h a t  much n o i s e  -- t h e  f i r s t  t ime I heard them -- 
t h a t  much no i se  wi th  t h a t  l i g h t  -- 

c '- 
MR. : Well, we had t h e  Kunsies on too and you 

g e t  4000 pounds of peroxide  rocke t  a t  one time and I 

;hink t h a t  more t h a n  j u s t  t h e  poKnds of t h r u s t ,  i t ' s  how many 

iozz les  you go t .  

MR. JARYIS: Yes. I t ' s  a t e r r i f y i n g  no ise .  

MR. '?Attitude systems blending in . .  . 
MR, JARVIS: I j u s t  c o u l d n ' t  v i s u a l i z e  a gUy 

*ly ing  through t h e  a i r ,  honest  t o  

C t h i n k  a11 t h e  way through I t h i n k  I r e a l l y  had it i n  t h e  
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)ack of my mind, I r e a l l y  d i d n ' t  t h i n k  w? 'd  end up, you know ~ 

;ornewhere a long t h e  road somethin&'s going t o  occur t h a t  '11 

irevent us  f ro% f l y i n g  t h i s  t h i n g ,  

I neaii, you know, I probably wouldn' t  admit it t o  

xyself.  But boy, I r e a l l y  thought t h a t  when 1 heard t h o s e  

A f t  rocke t s  f i r e .  

Oh, I renember now, t h e  f i r s t  time Malker got i n  anc 

'lew -- o r  he w a s  going t o  o p e r a t e  t h e  l i f t  rocketsand also 

' i r e  t h e  a t t i t u d e  rocke t s  wi th  t h e  s t i c k ,  remember t h a t ?  
x-\ 

ME. : Yes. 

MR. JliRiiiS: And it so -- It j u s t  tu rns  out on t h a t  

Lay t h e r e  was only two p l a c e s  where t h e r e  was a p o s s i b i l i t y  of 

; e t t i n g  two e l e c t r i c a l  p l u g s  switched. 

And t h e r e  t hey  were, t hey  were using a key d i f f e r e n t  

$0 you c a n ' t  p u t  them i n  and screw them t o g e t h e r .  O.K. These 

.wo p lugs  were keyed t h e  same, but  nobody thought  you'd e v e r  

;et them t o g e t h e r  even though -- g e t  them mixed up -- even 

hough t h e y  were r i g h t  nex t  t o  each o t h e r  because one was a 

iale plug and one was a female connector ,  you know, so usual11 

'ou could look and check, and t h e n  p lug  it i n .  

But l o  and behold, t h e y  spen t  a l l  t h i s  t ime checking 

iut t h e  a t t i t u d e  system i n  t h e  hangar,  f i n a l l y  t h e y  g o t  it 

but and t h e  f i r s t  t ime the p i l o t  was going t o  o p e r a t e  It 

t r e s su r i zed ,  

And he got i n  and I guess  he operated -- I can ' t  
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remember whether he operated t h e  l i f t  rocke t s  f i rs t  or second: 

anyway he got  to t h e  a t t i t u d e  rocke t  p o r t i o n ,  and he eriergizec 

and turned  t h e  systern on and he moved t h e  s t i c k  -- 
I t h i n k  it was i n  p i t c h  -- and nothtng happenec!, you know. 

Everybody's s tanding  around wa i t ing  f o r  t he  rocke t s  

t o  go up and they never went o f f ,  and of course  Walker comes 

up w i t h  t h i s  b ig ,  blank expression,  you know. 

Then he l e t s  the  s t i c k  go and he cones back t o  

n e u t r a l ,  and I ' ll be , every one of  those doggone 

rocke t s ,  it seemed l i k e ,  went off .  (Laughter)  

i 

Everybody looks around, you know, and gee, I d i d n ' t  

f e e l  rea l  good abowt t h a t  ( l a u g h t e r ) .  Tha t ' s  when Leon was 

out  here  and he thought it was so funny. And I looked a t  him, 

and I looked over a t  Bellman aga in  and he i s  kind of  -- 
kind of nodding. 

So Walker grabs  i t  aga in  and he p u l l s  it back and 

aga in  nothing happens and he l e t s  it go, and gee, aga in  a l l  

the  rockets went ape w i l d .  So I knew by t h a t  time, boy, you 

know, we ireally got  a bad problem, because we checked the 

t h i n g  ou t ,  you know, and I cou ldn ' t  imagine what it could be, 

So he went through a few more t es t s ,  and he got  dowr 

and we were kind of in te rv iewing  him, s tanding  around the  

veh ic l e  there. Somebody asked -- I don ' t  know i f  it was me -- 
somebody asked -- w e l l ,  no, I know I d i d n ' t  ask ,  because I 

d i d n ' t  even want t o  t a l k  t o  him because I knew we had a bad 
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sroblem. Somebody asked h k  what he thought of it and he s a i d  

"Well," he s a i d ,  " ~ t ' s  not t o o  bad except it seems l i k e  a 

l i t t l e  t o o  xuch lag."  (Laughter , )  

He d i d n ' t  even c e t c h  t h e  f a c t  that they  were a l l  

going  o f f ,  and i n  f a c t  he could s i t  back t h e r e  and wait a l l  

day and nothing would happen u n t i l  h e  t u r n &  it loose.  To 

h im t h a t  was l a g ,  you know, a b ig  bad problem. 

So anyway, we got  t o  looking,  and it turned  out t h a t  

i n  t h e  f i r s t  p l ace ,  Leon, who's t h e  englneer  fron Eel1 who d i d  

most of  t h e  des ign  work on t h i s  system. So he had 
tL 

) t o  go r i g h t  of f  t h e  b a t .  

Anyway, he went back and s t a r t e d  checking on t h e  

plugs -- well, he went back t o  make some % w l b g e  measurements 

on those  p lugs  on t h e  gyro, t h e  two p lugs  t h a t  you could swltc 

, g o t  t o  checking and he looked 

st it. ~ And he r e a l i z e d  t h a t ,  doggone, t h e  f i r s t  t ime, t h  

guys got  t hose  two plu&s switched. So t h e n  he switched them 

back going t h e  way they  were supposed t o  go, and thought ,  w e l l  

it wasn't bu t  a h a l f  an hour, and t h e  problem's squared away. 

So, everybo.fy f e l t  good a f t e r  t h a t ,  and we went and 

played go l f  t h a t  af ternoon.  (Laughter.)  

But t h a t ' s  r e a l l y  -- I r e a l l y  learned  something fron 

t h a t ,  you know, t h e  only two p lugs  i n  t h e  v e h i c l e  t h a t  could 

switch and t h a t  could c a r r y  down -- it a f f e c t s  o t h e r  programs. 
-L-. 

NR . : Yes. 
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F.W. J A X V I S :  Because t h e  guy t h a t  p u t  t h a t  male plug 

i n  r e a l l y  had t o  J a m  it t o  ge t  it i n  because t h e  p i n s  wouldn'l 

f i t .  He had t o  push them i n  u n t i l  t h e r e  was some hard rubber 

underneath it, he had t o  fo rce  them in. . .  

Well, anyway it happened, and I ' v e  s o r t  of explainec 

the  whole problem. 

But, okay, from then,  t hose  were t h e  tie-down t e s t s ,  

then  we went t o  t h e  t e s t s  on t h e  f i x t u r e ,  where the guy g e t s  9 

the  p i l o t  could a c t u a l l y  g e t  i n  and, you know, move the 

veh ic l e  and p i t c h  and r o l l ,  t h e s e  s o r t s  of th ings .  

And we went through s e v e r a l  months, I guess,  of tho :  

types  of t e s t l n g .  We t e s t e d  the  l u n a r  s imula t ion  system, the  

weight and drag computer, which i s  a l l  p a r t  of t he  j e t  engine 

a t t i t u d e  c o n t r o l  system. 
~,~'G,%$pL 

' m. : We r e a l l y  d i d n ' t  make -- we d idn ' t  do 

much on t h e  l u n a r  s i m  module a f te r  our f i r s t  f l i g h t s ,  as I 

recal l .  We were anxious t o  g e t  in the  a i r  and -- 
MR. JARYIS:  We d i d  q u i t e  a b i t ,  and they were -- 

well, w i t h  the  a u t o- t h r o t t l e  system, remember those t e s t s  -- : 

remember one tes t  we were running on t h e  a u t o- t h r o t t l e  system 

with Willy i n  t h e  cockp i t ;  remember t h a t ?  

They were running a frequency response t e s t ,  Fie 

had t h e  van p u l l e d  up t h e r e ,  and I guess  I was kind of t a l k i n i  

with B i l l y ,  wi th  Willy through t h e  -- on t h e  mike, there  -- 
oh no, it wasn't Willy, it was Kick. Nick was at  the  cockpi t  
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I d i d n ' t  know Kick t oo  well. 

But he was running t h e  J e t  engine and what t h e  t e s t :  

were, were frequency- response t e s t s  on t h e  t h r o t t l e  system 

where you au toma t i ca l ly  drove t h e  t h r o t t f  

f r equenc ie s  and t h i s  k i n d  of t h i n g , . t o  make s u r e  it was 

working p r o p e r l y  and a l l  t h i s  s o r t  of t h i n g .  

at va r ious  

But it involved e l e c t r i c a l  conti-91 of t h e  t h r o t t l e ,  

which t h e  guy s i t t i n g  i n  t h e  cockpi t  had t o  r e l i n q u i s h  t o  t h e  

guy running t h e  t e s t .  So he had t o  s i t  t h e r e  w i th  h i s  hands 

i n  his l a p ,  and kind or' watch t h e  J e t  engine t h r o t t l e  move 

back and f o r t h .  

We had a l o t  of problems w i t h  t h a t  t h r o t t l e  system 

i n i t i a l l y ,  t h a t ' s  one thing we discovered because of t h e  

f r i c t i o n  -- t h e  c a b l e  f r i c t i o n .  So we had t o  go t o  a 

hydrau l i c  system, I remember t h a t .  

Anyway, t h e s e  were all t e s t s  concerned with t h a t .  

Anyway, we were c y c l i n g  t h e  engine and w e  p u t  i n  a very large 

power-off Input .  And I d i d n ' t  t h i n k  you could d r i v e  t h e  t h i n ,  

p a s t  t h e  i d l e  s topper  on t h e  engine,  because t h e r e  were 

mechanical s t o p s  t h e r e .  

It tu rned  ou t  t h a t ,  even though t h e  handle  stopped,  

t h e r e  was enough s l o p  i n  t h e  l i nkages  t h a t  you could d r i v e  t h  

s r c c o n t r o l  l e v e r  on t h e  engine c l e a n  i n t o  t h e  c u t o f f  reg ion .  

And t h a t ' s  what happened. The handle  came. back, stopped,  but  

through t h e  automat ic  t h r o t t l e  system, it drove t h e  t h r o t t l e  
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c o n t r o l  l e v e r  on t h e  engine t o  c u t o f f .  

So t h e  engfine shu t  down, So everybodyls s i t t i n g  

t h e r e  watching t h e  t e s t s  and t hey  were going p r e t t y  good, and 

a11 of a sudden thehandle  cones back and t h e  engine s tops .  

And I kind of looked up and I looked over  a t  

zvergbody e l s e  and Nick klmd of looked up in t h e  cncl~it, you 

know, looks  around. and, I d i d n ' t  kno:~ rihat had happened, 

nobody e l s e  d i d  e i t h e r .  

Arid  t h e n  the  t h r o t t l e  s t a r t e d  going forward aga in .  

And I -- it d i d n ' t  bo the r  me, I thought  we l l ,  t h e  engine  

shu t  down, b i g  dea l , . .bu t  I remember you k ind  of voiced your 

concern a t  t h a t  time, began t o  g e t  concerned, and y e l l e d  t o  

Nick t o  shu t  t h e  t h r o t t l e  o f f ,  I guess .  

I guess  t h e  problem was t h a t  when you pump f u e l  

i n  a ho t  engine,  i t ' l l  blow up on you. 
,..,?. ----, 6% ,I' 

Yes. ((InaCrdibJe) f i r i n g ,  and you 
~ 

MR. 

have t o  p u l l  it down i n t o  t h e  ho t  s e c t i o n ,  

MR. JARVIS: But, I guess  tha t  kind o f  shook o l d  

Nick up q u i t e  a b i t ,  because he wasn ' t  r e a l  red- hot on t h e s e  

e l e c t r i c a l  systems. 

Well dur ing  a l o t  of t h e s e  tie-down 

t e s t s ,  and even rocke t  t e s t s ,  you would -- as w e l l  as j e t  

engine  t e s t i n g  front rocke t  t e s t s  -- you would c y c l e  t h e s e  

t h i n g s  from your t e s t  ca rd .  

MR. JARVIS: Yes. 
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HE?. : You would c y c l e  both  t h e  a t t i t u d e  

r o c k e t s ,  va r ious  f r equenc ie s  -- 
MR. JAWIS: And t h e  engine. 

1 

KR * And you would cycle  t h e  engine on t h e  

girnbals. And yoil would c y c l e  t h e  s o l i d  ones. 

You woulJ do t h i s  a l l  f rom a s i g  gene ra to r ,  I gues 

MR, JARVVIS: Yes, Yes, t h e  on ly  way you r e a l l y  had 

of r e a l l y  doing a good e v a l u a t i o n  and good a n a l y s i s  on these 

systems t o  make su re  t h a t  a l l  t h e  i n t e g r a t i o n  I s  -- the 

i n t e r f a c e  -- i s  proper ,  was j u s t  the -- l i k e  you said be fo re  - 
every th ing  o t was c o n t r o l l e d  by a n  e l e c t r i c a l  system 

You missed ou t  on the  -- on t h e  s t u f f  

t h a t  t hey  d i d  on the  T.V. done a t  E l l i ng ton ,  bu t  t h e r e  was a 

was a whole raf t  -- 1 would say  months and months of t e s t i n g  

t h a t  one f i x t u r e  where t hose  guys were c ranking  i n  a l l  t h e s e  

f r equenc ie s ,  you know, and a l l  t h e s e  responses  and a l l  you 

were doing wi th  t h e  p i l o t  up t h e r e  was f l i p p i n g  swi tches  and 

r i d i n g  it , while  t h e  da ta ' s  being ... 
MR. J A R V I S :  So anyway, we went through many, many, 

nany tes ts ,  but  I don't remember what t h e i r  time sequence was, 

It was a long p e r i o d  o f  t ime.  

We t e s t e d  every th ing  -- every t e s t  we could come 

up wi th  we f e l t  would be reasonable  t o  run we conducted. I 

remember we even wanted t o  hang it on a pe'ndulum, you know, 

swing it, so we could g e t t h e  j e t  englne i n  t h e  p i c t u r e  -- 
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tie dropped t h a t  a f t e r  q u i t e  a whi le ,  f i n a l l y .  We 

f i n a l l y  threw it out  a s  probably creat ing more problems than  

i t  would h e l p  us ,  which 1 guess  i s  probably t rue .  

Then we went through t h e  f l i g h t  t e s t  phase.. .  

tm . Well you g o t  t h a t  when we made t h e  

coabined p i c t u r e ,  r e a l l y .  

Ma. J A R V I S :  Yes. The on ly  thing you d i d n ' t  have, 

t h e  on ly  t h i n g  you couSd not  t e s t  was t h e  o p e r a t i o n  -- t h e  

c lo sed  loop o p e r a t i o n  -- of t h a t  lunar  s i n u l a t i o n  system, t h e  

weight and drag.  
-. 

Yes. Yes. 

MR. JARVTS:  You c o u l d n ' t ,  because you had t o  have 

t r a n s l a t i o n  -- t r a n s l a t i o n a l  motion on t h e  v e h i c l e  i t s e l f .  

That and t h e  yaw a x i s  w i th  a t t i t u d e  

c o n t r o l ,  we never g o t .  

MR. JARVIS: T h a t ' s  r i g h t ,  we never cheeked -- we 

d i d n ' t  f e e l  tha t  would be a problem. Sure enough, t h a t  was 

one of our  f i r s t  problems. But -- 
Well, it wasn ' t  t h a t  bad., .  

MR. J A R V I S :  It wasn' t  r e a l  bad, bu t  we had t h a t  

mysterious -- wel l ,  i n  f a c t  it was t h e  a t t i t u d e  rockets 

compensating f o r  i t ,  but  we d i d n ' t  even n o t i c e  it u n t i l  we 

s t a r t e d  looking for  -- 
m. es.  I forgot  a l l  about t h a t  obswvance  

I t h i n k  w e  f i n a l l y  a t t r i b u t e d  it t o  t h e  exhaust  gas s w i r l .  
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MR. J A i l V I S :  Y e s .  
i. 

MR . . Ln t h e  j e t  engine. A s  t h e  j e t  comes 

?urnping a i r  through,  in tended t o  g i v e  a r o t a t i o n a l  moment. 

4nd t h i s  i s  j u s t  s e t  up t o  f i r e  t h e i r  r o c k e t s  and we'd s i t  up 

the re  and burn fuel, compensating for  t h a t .  

So we looked a t  s e v e r a l  ways t o  stop it  e a r l y  i n  tht  

), with  a minirnun amount of work, 

rnd we wound up with  a compressored b l eed  coming a c r o s s  t h e  

Simbals w i t h  sv& 1 f&de  and b back end a t  t h e  r a c k ,  

;o we'd get t h e  most mome~ ' ( i na~d ib l e .~~ 'F ina l l y ,  - . ~ ~ ,  . we 

m l y  had about e i g h t  pounds o f  p r e s s u r e  i n  t h a t  t h i n g  from thc 

:ompressor, a c t i n g  a s  a cont inuous b l e d  and po in t ed  in t h e  

)?posi te  d i r e c t i o n  from t h e  exhaust  gas  moment. 

:ancel led i t ' o u t ! . ~ ~  And i t  worked b e a u t i f u l l y  and we g o t  it foi  

io thing as far a s  f u e l  -- it d i d n ' t  c o s t  anything f o r  f u e l .  

:t c o s t  about t e n  pounds f o r  

v.i. 

..-, 4 ., 

But you'd never n o t i c e  it on the engine a s  far  as 

;as loss. 

So t h a t  solved a problem which was r e a l l y  going t o  

,a t  up maybe 50 pounds of perox ide ,  which was damn c r i t i c a l .  

M R .  JAWIS: So r e a l l y  about t h e  on ly  system we 

, e a l l y  d i d n ' t  run a complete t e s t  on was t h e  weight and drag 

omputer and t h e  -- t h a t  p a r t  of t h e  l u n a r  sim system. 

But t h a t  was a c t u a l l y  r e a l l y  t h e  key -- t h e  key 

ystem -- t h e  system r e a l l y  t h a t  t h e  whole t h i n g  was b u i l t  for 
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A s  far  as i t  r e a l l y  p u t  you i n  a l u n a r  s imu la t ion  
’ \ ’  

MR. I I t ’ s  funny how t h a t  whole l u n a r  s i m  

mode progressed  from t h e  weighing -- i n i t i d  weighing c i r c u i t  

t h a t  you had t h e r e  -- and even tua l ly  you threw tha t  ou t  i n  t h  

T.V. because you f o m d  t h a t  -- from e.qerienee you could,  I 

Iues s ,  p r e 3 i c t  t h i n g s  f a i r l y  a c c u r a t e l y  w i th in  t h e  

s p e r a t i o n a l  t ime t h a t  w e  could p r e d i c t  t h e  weight t ha t  we‘re 

soing t o  s tart  sending t h i s  and t h i s  kind of s t u f f .  

And we d i d n ’ t  r e a l l y  have t o  have t h e s e  rea l  refine1 
L-pLcnL.?*\J 

3ut  then ,  t h e  l a s t  th ing t h a t  1 heard from Dean, when I was 

lown t h e r e  a yea r  and a h a l f  ago, and I d o n ’ t  know i f  t hey  

w e r  d i d  m y t h i n g  about it -- and t h a t  wss e l i m i n a t i n g  t h e  -- 
I t  may have been e l i m i n a t i n g  t h e  a u t o - t h r o t t l e .  

MR. JARYIS: Oh? 

MR. 

MR. J A R Y I S :  So it would compensate f o r  weight 

c 
And l e t  t h e  guy come back rnanually -- 

:hange? 

MR * : Yes. Right .  B u t  t h e r e  aga in ,  i t ’ s  ju s t  

me more s t e p  back t o  t r y i n g  t o  e l i m i n a t e  complexity. Oh -- I 

:now what it was -- 1 b e l i e v e  (Reiken) 

; h i s  was somethi.ng Houston had asked them t o  look i n t o .  

Was t e l l i n g  me t h a t  

YIS: ,Oh, I see.  
.-i 

To s tudy  i t .  And whether t h e y  -- I don’ 

.hink they  eve r  d id  it. I’m sure t h e y  probably got t h e  t h i n g  

he same as it was when it was e s s e n t i a l l y .  
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r~T',t : .' L 
/' Chey lve  been doing it for two and a h a l f  m i l l i o n .  

1, 
M?. JAXVIS:  That was a b ig  -- l e d '  t o  rntiny 

problems,  Wcli of course  we d i d n ' t  g e t  i n t o  t h a t  when we 

were s!m t e s t i n g  u n t i l ,  we l l  I f o r g e t  how many f l l g h t s  we've 

made -- we ' ve  made q u i t e  a few f l i gh t s .  
'5 
: k e l l ,  when  you conslder t h e  d i s p l a y  

s:;stem and t h e  r a d a r  s y s t e a ,  t h e  a t t i t u d e  c a n t r o l  system sf' 

t h e  v e h i c l e ,  and t h e  l u n a r  s i m  mode and t h e  J e t  

s t a b i l i z a t i o n  system, t h e  emergency mode for a l l  t h e s e  

t h i n g s ,  t h e  j e t  engine system, t h e  rocke t  system -- I t ' s  a 

d a m  s o p h i s t i c a t e d  p i e c e  o f  machinery t o  i n t e g r a t e  a l l  t h a t  

s t u f f  and t o  do t h a t  job with  a l i m i t e d  weight -- 
MR: J A R V I S :  Ac tua l ly  it was a system wi th  a s e a t  

on it f o r  t h e  p i l o t ,  a p l a c e  fo r  t h e  englne,  and a frame t h a t  

ho lds  them toge the r .  

(Laughter . )  

f i z z " [  : E i t h e r  two o r  t h r e e  guys up a t  Bell 

have mentioned something, and I haven ' t  heard it o u t  here  y e t  

But it was t h e  e f f e c t  o f  no v i s i b l e  means of support ,  

because t h e  machine had & : b u i l t - i n  recovery f a c t o r .  

Did you use  much a t  B e l l ?  I mean, I ' m  t r y i n g  t o  

f i g u r e  some way tha t  I can use  it i n  a foo tno te  -- - c\,E",-&, , 
MR. They o f t e n  t a l k e d  about ,  maybe -- we 

always had a problem, I t h f n k ,  i n  t r y i n g  t o  f i t  i n  all of t h e  
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d i s p l a y s  and switching and p i l o t  -- a h e l l  of a l o t  o f  coneerr  

r e a l l y ,  on t h e  p i l o t ' s  a b i l i t y  t o  r e a c t  t o  emergency -- t o  

t a k e  h i s  a c t i o n  -- t o  be n S l e  t o  have t h e  r i g h t  access  t o  t h e  

switches  and d i s p l a y s  an,i so on. 

And with  t h e  X-15, l i v i n g  A ~ O R ~  s i d e  of it and sone 

of t h e  p r o b l e m  t h e y  were going through -- t h e i r  t r i a l s  -- I: 
t h i n k  it on ly  happenec! like maybe one f l i g h t  t h e y  had a 

r e t r o  probe o r  something, bu t  we always make an i n t e r e s t i n g  

p r o p o s i t i o n  about ,  maybe w e ' l l  do t h i s  j ob  wi th  a r e t r o  probe 

independent of t h e  bumper t e n s i o n ,  o r  something l i k e  t h a t ,  

t o  key it o f f .  
J i L 4  <,t 

Real ly ,  we from yaw p e d a l s  and c e n t e r  

s t i c k  t o  t h e  sidearm c o n t r o l .  And we had t h a t  hyd rau l i c  -- 
ss you s a i d  we rep laced  t h e  t h r o t t l e  c a b l e  system a c r o s s  t h e  

zlmbals because of f r i c t i o n  i n  t h e  h y d r a u l i c  system, and 

then t h a t  had a back-up system, i n  ca se  of a hydrau l i c  l eak .  

So tha t  meant another  switch.  These a r e  t h i n g s  tha t  

jou've go t  t o  have p r e t t y  good a c c e s s  t o  i f  you ' re  going t o  

?ver  have t o  use them. T h r o t t l e  swi tch -- I t h i n k  we had %2 

root -on switch,  f i n a l l y ,  because we got  so busy wi th  t h e  

lands, d i d n ' t  we? 

ie  had a gimbal l ock  swi tch  on t h e  hand c o n t r o l ,  on t h e  r i g h t  

land -- 
KR. J A R V I S :  And you had t h e  j e t  s t a b  switches ,  

.unar s i m  switches.. .  

.. . 
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MR. Rtght .  On t h e  console .  And t h e  

t h r o t t l e  over here  and t h e  l i f t  handlc somewhere else, 

MR. JARYIS: : rocke t  swi tches .  

m, What was the switch t h a t  g o t  removed out 

f rdnt c lu t ches ,  I bas t r y i n g  t o  rernenber 

------,~ 

-7 -.. -1, 
.,A' 

?ere  l a t e  i n  t h  <--~- 
... ~ 

i t  t h i s  morning. It was on t h e  j e t  t h m t t l e  h i n d l e ,  and 

i n a d v e r t e n t l y  operated It. And it was decided -- was 

you s a i d  t h a t  t o l d  t h e n  he  i n a d v e r t e n t l y  operated 

;he switch on t h e  j e t  t h r o t t l e 3  

EL&p : Yes. They. changed t h e  s e a t  and It 

:hanged him so t h a t  when he d i d  what he normally d i d ,  he 

;ouched t h s  switch a t  t h e  top  and a c t i v a t e d  It. It had never  

wen a c t i v a t e d  before .  

hP.. JARVIS: The switch t h a t  was on t h e r e  was t h e  

:mergency t h r o t t l e  swi tch ,  

253ta-l : T h a t ' s  what I thought .  And he s a i d  he 

ras i n  a bad way f o r  a l i t t l e  whi le .  

W.. JARVIS: Well, I t h i n k  he d i d  i n a d v e r t e n t l y  

iperate t h a t  on one f l i g h t .  G o t  on t h e  emergency t h r o t t l e  -- 
t seems l i k e  him, but  I ' m  not  sure. 

m. : But it seems l i k e  we s t i l l  kep t  t he  

mcrgency t h r o t t l e  system. 

ARV&S: Yes. 

: And I don ' t  remember how t h a t  -- i f  t h a t  

as s t i l l  opera ted  -- 
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kfRs JAKVIS :  I think t h e y  moved t h e  switch down t o  

t h e  l e f t- hand  conso le  o r  s o m t h i n g  -- we d i d n ' t  remove t h e  

switch,  w e  j u s t  nowd it t o  another  l o c a t i o n ,  1 t h i n k .  

One bad t h i n g  is once you a c t i v a t e  an  err.ergency 

t h r o t t l e ,  you c a n ' t  g e t  back.  Because you dump t h e  

hydrau l i c  p r e s s u r e  %.- 

\f- 
Ml-3 * You've changed t h a t  wi th  T.V. though. 

'MI?.. JARVIS: Yes. The one bad f e a t u r e .  

YE+. t h i n k  wetve f i x e d  it i n  t h e  T.V. 

s e t  wi th  two systems, wi th  double r e t u r n  se t- ups.  

MR. JAmcLs: Yes. 

ma But most of t h i s  s tuff  was j u s t  s o r t  o f  

one of a kind k i n d  of a development. few t h i n g s  you 

could run i n  and buy o f f  t h e  s h e l f ,  Some of t h e  p a r t s  we 

dug ou t  o f  work benches h e r e  -- guys had kept  them f o r  t e n  

years -- t h a t  t hey  used on X-1 a i r c r a f t  o r  something -- 1 
know t h e  t h r o t t l e  system reminded me of it. We j u s t  grabbed 

some t en- yea r -  o ld  rs ou t  o f  t h e  X-1 -- h y d r a u l i c  -- and 

used them t o  f l y  t hese .  

And come t ime t o  buy more and b u i l d  them, t h e n  the .  

P . V . ,  nobody would keep t h a t  s t u f f .  Go out  and des ign  

something new and g e t  a b id  on it and s tar t  f r o n  s c r a t c h .  

: Well, I t h i n k  t h i s  probably would run I:?, /c k .3  * e.. - 
i n  t o  c o s t i n g  you so much, you know, you go out t o  

subcon t r ac t ing  -- 
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MR * I -- S t o ld  you before -- 
l..? P 

<;--&$ : -4  , four or f i v e  of those -- 
bLF. was footing t h e  b i l l ,  you h a w ,  

and was goiqq t o  pay us fo r  a l l  the  s t u f f ,  but with the  amount 

of shop work and e f f o r t  and ex t ra  s t u f f  t h a t  a center  can 
-t- 

throw i n t o  and R and D program and t h e  pro)yo S 

a r r ~ ~ e m e n t ,  I would say j u s t  t h e  general  f l i g h t  F 

money, wherever it cones from, and X-15 money, and th ings  of 

t h i s  nature,  t h a t  we were probably l imi t ing ,  mainly at  t h a t  

time, a h e l l  o f  a l o t  o f  t h a t  kind of support when you get  

around t o  it. You lose  t rack ,  you don't ccunt, and you don' t  

add up, and so when a p r iva te  contrac tor  t r i e s  t o  g e t  a job 

out, it makes ti h e l l  o f  a d i f ference ,  when you ge t  t o  counting 

properly.. . 
: And people say then, why t h e  h e l l  qL l2-P 

should t h i s  t so much more than t h e  other;. 

: You can walk down here i n t o  some of our 
-6- 

P r  shops, and you can take a whole crew of maybe e ight  o r  

nine guys and throw on one p ro jec t  and make then work twelve 

hours a day, seven days a week, u n t i l  you ge t  a job  done, and 

naybe i n  a week or  two you're done, And you're over t h a t  h u q  

and they ' r e  on something e lse .  

And you j u s t  can ' t  do t h a t ,  e i t h e r  as fast or a s  

:heap, i n  p r iva t e  indust ry  as you can w i t h ,  so ldfers ,  where 

you've got a l l  these  experienced troops t h a t  work together  
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p r e t t y  good a s  a team. 

ME. JARVIS:  Yes. Well, you know, you f ind  you hi 

t o  keep busy adminis t ra t ing  t h e i r  work; i f  you haven’t  got  

anything t o  follow up on with that bunch, you f i n d  you have 

l a y  then  o f f .  So you lose your team. 

Here, they  get  paid regardless o f  workhg  ar  not ,  

you maintain your teaa. 

m ? yes. YOU t a k e  a with 

them. I daresay It would cost you a for tune  i n  p r i v a t e  

indus t ry  . 
MX. JARVIS: O h  yes. 

p”R. : Our g u y s ’ l l  do nothing but come out as 

, t h e y ’ l l  s i z e  t h a t > -  th ing ,  t h e y ’ l l  

f i x  i t ,  cu t  and t r y ,  and If it doesn’t  work, maybe tomorrow 

. ~ . .  t h e  next day, t h e y ’ l l  have it. . ., 

But he might spend two months i n  design and -- 
Mii. JARVIS: Right. Draw it up. 

Fa. : Right, And then  f i n d  out h e ’ l l  make 1 

-~ 
’\ 

and g e t  t h e  p a r t  s i x  months l a te r ,  and it s t i l l  won‘t f i t .  

Mii. JARVIS: And h e ’ s  got t o  go through t h e  same 

Hess s t i l l  got  t o  go through the same 
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Right. R1ght. Well, l a t e r  on, we 

won't bother  t h i s  d iscuss ion  w i t h  it, but we've got t o  get  

i n t o  the  aluminurn welding problem with t h e  T.V. Oh, t h a t  

was a whole sub jec t ,  t he re .  

T h a t ' s  got t o  be covered because it was, I would say 

t h e  r e a l  milestone i n  a t e c h n i c a l  mnagement q u a l i t y  t r i a n g l e  

here, you how, I ' m  tryLng t o  +- it's a l l  i n  the af termath o f  

the  hpol lo  f i r e  t h a t  t h i s  a l l  happened. And it was a good -- 
i t ' s  a damned good e x a q l e  of t he ,  oh, t h e  a f t e r  e f f e c t s  or 

where.. . -c 
It's t he  inf luence  i n  how fa r  it g e t s  ou 

reaches i n t o  the  depths of any program t h a t  has anything t o  do 

w i t h  the lunar  th ing .  

Even though we weren'l going t o  t h e  moon, we had 

something t o  do wi th  those as t ronau t s  and t h a t  c rea ted  an 

atmosphere where. . 
KR. JARVSS: Well, I can ' t  -- 
m. L e t ' s  t a l k  about Leon a l i t t l e  b i t .  

H e  -- I t a l k e d  about (Baskim) e a r l i e r  t h i s  morning, co 

down, and a c t u a l l y ,  Leon -- between Leon and Baskim 

s o r t  of got  i n  it too, but I ' d  say Leon and Baskim,.. 

Well Baskim was on lt,*:S thfnk, ose r  t h e  ,:.'.:i. 

P.V. fu l l- t ime  as long as these programs were going. But 

Baskim was a f a c t o r y  man, you might say, i n  t h e  pad p a r t ,  

nechanical -- 
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im * . -- by education -- which I hadn't  

r e a l i z e d  f o r  a long time. We'd been t h a t  fo r  a long tirne. 

JAFJIS: I d i d n ' t  :know t h a t  

Yes. And he ' s  a colored boy, and a x hrn I 

cne s s champ ion. 

A%. JAWIS:  Yes. Chess cham>ion? 

lriii * Yes. You never knew t h a t ?  He's about 
&I, 

second o r  t h i r d  i n  t h e  s t a te  of New York i n  t h e  game of chess.  

Pa. JAWIS: On, i s  t h a t  r i g h t ?  
- 

: Yes. 
-, k,zrc-f : What was h i s  last  name? 

..~ 

skim. a i l 1  Baskim. Mi?, 

-, 
Leon (Zwink). 

e b  m. Now, Zwink. He was more of a systems 

and t es t  guy than  what Easkim was and he d i d n ' t  work on it 

a l l  t h e  time but  he was on it a good share o f  t h e  time i n  t h e  

RV . 
And 1: t h i n k  Leon spent the  time with Edwards on t h e  

2V, whereas Baskim d i d n ' t .  

HR. JARVIS: Yes. 
L 
So, Leon was r e a l l y  *.- we leaned on 

Leon i n  t h e  t e s t  phase more than  we d id  Baskim, even in t h e  TV 
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e s ,  h e ' d  go through a l l  t h e  problems. 

l e n s  i n  Houston on t h e  

T.V. t h a t  Baskirn d i d n ' t  even he  was running the  shov 

I f  it wasnl't fo r  Leon Zwink, coming dawn and b a l l i n 6  

us  out  in Houston, I d o n ' t  t h i n k  we would have made t h e  

schedules t h a t  e v e n t u a l l y  we made without Zwlnk's e f f o r t s .  

He's a h e l l  of x sharp t r o u b l e s h o o t e r ,  He could 

J u s t  come up wi th  s h o r t  c u t s .  on g e t t i n g  t o  the  h e a r t  of  the 

problem a l o t  f a s t e r  t h a n  B i l l  -- and with  no loss of c r e d i t  

t o  B i l l  a t  a l l ,  because a s  I say ,  h e l l ,  he  was, f o r  a 

mechanical eng ineer  it was h igh ly  unusual  that he was even i n  

t h e  spo t  he was. 

g,; p- -$ : Well, t h e r e ' s  something t h a t  nobody - 
has t a l k e d  about y e t ,  and I ' d  l i k e  t o  ge t . . .  You guys have 

had t h e  exper ience  of working d i r e c t l y  on t h e  FRC j ob  and t h e  

X - 1 5 ,  and you d o n ' t  have a l l  tha t  many t h i n g s  t o  do. 

But when you come t o  something l i k e  t h e  RV which 

was b a s i c a l l y  approved a t  headqua r t e r s ,  and f inanced  and 

co-managed by Houston, and FRC was dolng t h e  work between 

here  and Buffalo.  

Mow how much e x t r a  comrunicntion problem do you 

t h i n k  t h e r e  was t h a t  way f o r  them, I mean -- t h a t  system 

compared t o  -- t h e  d i f f i c u l t i e s  o f  a system l i k e  t h a t  -- 
compared t o  something l i k e  t h e  X-15, where'you j u s t ,  you 

mow, -- 
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i _ -  

: one p r o j e c t  6et-L 

; epa ra t e  arrangements.  

c- L ~ & , j  : Yes. ~t x o u ~  seem t o  me t h a t  i t  w o u ~  

ie almost  imgossible  on sone occas ions  t o  ever get -- 
MII * '~hell, I t h i n k  it r e a l l y ,  it never -- 
ST<,{ : Bow much does it slow it  down? 

HE * Okay. St never sla:.ied it down as f a r  

is t h e  d a y- t o d a y  ope ra t ions .  MSC l e t  us  have our nay, o r  

lead, you might say.  And we ran  wi th  t h e  b a l l .  

They gave it t o  us  and they  d i d n ' t  t r y  t o  get it 

iack, as far as t h e  ope ra t ions  and t h e  day-lo-day program. 

Now t h e y  kept  In,  I would say,  very good -- i n  

; enera l ,  t h e y  kept up wi th  t h e  general  t h i n g  we were t r y i n g  

,o do. I n  otherwords,  t o  get a monthly or semi-monthly 

-eview out he re ,  somebody going down t h e r e .  

There wasn't t o o  much of i t  f o r  t h e  f i rs t  couple  of 

'ears. 

That communication problem was not  a very b i g  one. 

:t was done, and probably done adequa te ly .  But p a r t  o f  t h e  - 
: Id say where t h e  b l i t z  came i n  t h a t  p a r t i c u l a r  arrangement 

,as that,  i n  t h e  two years or  so of f l y i n g  t h e  RV, and a l l  t h e  

hanges t h a t  took  place -- number one, you have (Happy Day) 

hat was Dick Da$;l, t h a t  was working f o r  Warfen, who 

t a r t e d  ou t  w i th  t h e  RV coo rd ina t ion  of t h e  key men. *~ / s &&- W*-L +-\ 
H e  h i r e d  Dean ) and pu t  Dean on t h e  program 
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f a i r l y  e a r l y .  But Dick l e f t ,  and Dean was l e f t  wi th  it t h e n ,  

H e  go t  some other ass ignments ,  Dean d i d ,  and 1 would say, 

probably d i d n ' t  g e t  r e a l l y  c l o s e  enough t o  t h e  program dur ing  

i t s  two years of f l y i n g .  

1: d o n ' t  t h i n k  he ceme in r i g h t  a t  t h e  beginning.  

I t h i n k  we were six months o r  a yea r  down tfle s t ream be fo re  

he came i n .  r----f- L f " 

MR. : Yes. And t h e n  they  handed it t o  him. 

Then they  handed him t h a t  Gemlni rendezvous problem i n  t h e  

meantime . 
MR. S e s .  Right .  So Dean was s o r t  of s i t t i n  

over  h e r e  t o  one s i d e ,  no t  r e a l l y  knowing all of our  problems. 

Now then ,  and so, t h e y ' r e  no t  going t o  bo ther  us and we ' re  

not  going t o  bo ther  them type  o f  t h i n g ,  okay? 

And so t h e r e  was a gap i n  here .  Then all o f  a 

sudden, t h e  schedules  began coming i n ,  and people  began lookin1 

up, and t h e r e  was t h i s  b i g  push t o  g e t  R V ' s  wrapped up and 

clown t o  Houston and T . V . I s  way, and all of  a sudden 

We woke up, we d i d n ' t  have our  doeurnentation -- we'd made a l l  

these  changes and hadn ' t  kept  up w i t h  them, Me got  a l o t ,  and 

noney s t i g h t  . ,: - 

,.k.c.Y&i 

We had a l l  t h i s  work t o  do, and a11 of a sudden t h e  

3 1 9  o l d  mus3room cloud comes up, and no t  much r e s e a r c h e r s  t o  

lack it with .  And probably,  a p e r i o d  of t!me f o r  Dean get t ing 

ip t o  speed again and r e a l i z i n g  what we'd been going th rough ,  
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So, 1 would say t h a t  t h a t  par. t icu?_or a r e a  was 

where t h e  problems were. It d l d n ' t  come wi th  t h e  day-to-day 

unning o f  t h e  f l i g h t  t e s t  o rgan tza t ion ,  bu t  it w 3 s  t h e  s tart-  

up and t h e  g e n e r a t i o n  of t h e  T.V. progrxn,  and t h e  th i f igs  t h a  

should have been done a year  be fo re  t h e y  r e a l l y  g o t  s t a r t e d  

i n  earnest, pushing i t .  
G L X  6-t 

And ano the r  fl& probably,  was, by t h e  t ime we 

g o t  down toward t h e  l a s t  h a l f  of  t h e  -- maybe it  d i d n ' t  t a k e  

t h a t  long -- of t h e  XV f l i g h t  program, I t h i n k  our  t e c h n i c i a n ,  

and ground crews, an5 our  engineers ,  and a l l  t h e  support ,  was 

a p r e t t y  we l l - kn i t  group who knew what they  were doing, l o t s  

of conf idence and operated p r e t t y  we l l .  And I t h i n k  t h e  

success ,  i n  g e n e r a l ,  of t h e  program on a couple  o f  t h e s e  

f l i g h t s ,  was t h e  l i t t l e  c rap  t h a t  went on. It speaks p r e t t y  

well f o r  it. 
[ iidft., 

But t h e  o t h e r  & was t h a t  not on ly  -- and I 

would say  most of  t h e  s t u f f  I t a l k e d  about Dean g e t t i n g  SLOW 

s t a r t i n g  on -- i t ' s  i n  t h e  o p e r a t i o n s  area. 

That t h i n g  had f ixed- base  simulator s t u f f ,  and 

.hey had a l o t  of o t h e r  t h i n g s  i n  a suppor t ive  r o l e ,  bu t  it 

'as t h e  o p e r a t i o n s  s i d e  t h a t  was so slow i n  coming and caused 

l o t  of problems. 

Joe d i d n ' t  have en engineer ing  s t a f f ,  

o speak o f ,  and it damned w e l l  had t o  b e , . t o  t a k e  t h a t  RV 

tver. 
f -w 

It was ove r- s impl i f i ed  by a l o t  of people  akous ton .  
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And it  took  Dean's normal r e a c t i o n  t ime t o  g e t  up 

t o  speed,  and t h e n  a f t e r  t h a t  he start.-d b a t t l i n g ,  and he hsd 

m e  h e l l  of 8 b a t t l e  g e t t i ? g  support  down t h e r e ,  and g e t t i n g  

t h a t  operatio#qs phase cranked up. a a 4  
even went on, even when 1 was down t h e r e ,  ( i n  

, t h a t  was not  -- 
,,----- - t h e  TV ground run) 

.It h a d n ' t  r e a l l y  shaped up. You know, 

L'eil's c r a s h  -- it opened a few eyes ,  but  t h e y  seemed c l o s e d ,  

4nd no th ing  was r e a l l y  done t o  r e a l l y  shake t h a t  ope ra t ions  

mnch up, and t o  p u t  t h e  kind o f  s t i f f e n i n g  i n  it t h a t  it 

needed, u n t i l ,  I t h i n k ,  Joe l o s t  number one T.V. 

And 1 guess  t h e n  it was l i k e  t h e  d i f f e r e n c e  between 

light and day. They ove r- k i l l ed  t h e  problem. And they  pu t  

sn a bunch o f  P h i l c o  people ,  and t h e y  changed t h e i r  whole 

s rgan iza t  t o n a l  s e tup .  

People previous1.y running t h e  o p e r a t i o n  -- f l i g h t  

snd ground runs and so on -- p u l l e d  t h e n  o f f  e n t i r e l y ,  p u t  

the new team i n  and g o t  them t r a i n e d  up, and t h i s  o l d  bunch 

now -- a l l  t h e  ep t h e  maintenance up and 

the procedures  changes. 

I t ' s  i n  t h a t  a r e a  -- i t ' s  a l i t t l e  s e n s i t i v e ,  I 

~ u e s s ,  b u t  t h a t ' s  t h e  way t h e  cookie  crumbles and... c.L:.*-- *, ..ti? i : Well, I d o n ' t  know i f  it was 

J r  somebody, who s a i d  t h a t  t h e y  f igu red  t h a t  i n  t h e  iong  run - 
* e l l ,  t h e  s t o r y  on how t h e  T.V.'s came about -- t h e  s t o r y  Of 
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Xe n ).  He was out  near  t h e  Los Angeles a r e a ,  AIM, 

. Talking a about t h e  T.V., t r y i n g  t o  peddle  

t h a t  t o  sornebsdy who'd l i s t e n ,  He was poundlng t h e  h a l l s ,  

I t h i n k ,  over  a t  !.! , t r y i ~ g  t o  s e l l  it as a t r a i n i n g  veh ie l t  

Then he cane out and ga-v-e a paper  on i t s t o  t h e  ~ f : ~ .  

Then he was in te rv iewed by some r e p o r t e r s  

l a t e r ,  and t h e  next  norning it was i n  the  Houston -- P o s t ,  and 

Newport News, V i r g i n i a ,  and a couple o t h e r  pape r s ;  said tha '  
4 d L  L&$ 

NASA prov ides  funds t o  buy v e h i c l e s ,  

going t o  Houston; he t h e  way down wetre going 

t o  catch h e l l ,  you know, f o r  say ing  it when it wasn ' t  so. 

And he said everybody i n  Houston was r e a l  happy 

about i t ,  s a i d ,  gee ,  we ' re  glad t h i s  is f i n a l l y  approved, bul 

nobody kn.. pw w ved it. 

kfR . T h i s  was on t h e  T.V., now? 

$LC,+ : Yes. 

2'\ Not t h e  RV. 

,&:f : On t h e  T.V. And t h e n  I guess  Leo 

Abernathy a t  

Yes, I remember Leo, &&' I /  &, 
: -- g o t  ho t  on t h e  phone and c a l l e d  

and sa id ,  "Dammit you've go t  t o  have these t h i n g s  

and what are  you going t o  do about i t?" * 

And t h e n  t h e y  cranked 
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headquar te rs  t o  go ahead and g i v e  him v e r b a l  a u t h ~ r ~ t y ~ t o  l e t  

him s ign .  

T h a t ' s  r e a l l y  what d i d  it. Well, I t h i n k  it was i n  

the oaver t h % t  -- - .  
i 

: Ken kicked i t  o f f .  
I" 

ME. 

(&*&-& : -- Ken Kicked it of f  ou t  he re ,  j u s t  

say ing  t h a t  t h i s  t h i n g  -- what it was capable  of doing.  And 

t h e n  t h e s e  r e p o r t e r s  saying,  "Well, what i s  t h e  s t a t w  of i t ?  

And he sa id ,  "Well, as of now, nothing,  but . . .  11 

F2-4 * I t ' s  coming. 

~ - C : h $  : Ro, he says  he d i d n ' t  even s a y  t h a t .  

He j u s t  s a i d  t h a t  we were j u s t  wa i t i ng  u n t i l  w e  g e t  a con t r ac ,  

We're ready t o  go w i t h  it when we g e t  a c o n t r a c t ,  and t h e  nex 

morni i n  t h e  paper  -- 
:.,\ . $hat t h e y  had t h e  c o n t r a c t .  

: -- t h a t  MASB had decided t o  t h r e e  
e v L&i 

of t h e s e  things.  I n  f a c t ,  two was a l l  t h e y  wanted t o  

,i: q 
i:&$ : a l k e d  i n t o  t h e  t h i r d  one, he s a i  

ti, 
i f  something happens t o  one -- i f  you g e t  two and something 

happens t o  one, you!ve got one l e f t ;  i f  something happens t o  

two, you d o n ' t  have any l e f t .  And t h a t ' s  t h e  way t h e y  a r r i v e  

a t  t h e  f i g u r e  t h r e e  ( l a u g h t e r ) .  

m. nd as it is ,  t hey 've  l o s t  t h e  RV and 

two T.V.'s and -- 
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: Yes. One T.V. l e f t .  
I' 

I.1K * 

3 

One T.V.? Well, when 

,Lx;&-,f : ( I n a u d i b l e )  I g o t  a f e e l i n g  it was 

A p r i l  o r  June,  maybe May. A p r i l .  

>- . Wnat yea r?  

\ w? , : Five?  Four? 

2 ; iTd  : s i x ,  I guess .  1966, I guess.  You 

d i d n ' t  t u r n  t h e s e  o t h e r  Z V ' s  i n  t o  Xouston u n t i l  when? 19677 

I t h i n k  t h e y  s t a r t ed  -- w e l l  when d i d  you go t o  B e l l ?  

: June o f  1.966. 
~ 

~ 

P L & , ~  : June of  1966. Well, it must have been 

r i g h t  a f t e r  t h a t ,  t hen .  No, it must have been -- 
MR . It had t o  be before  it, because I 

wouldn' t  have been a t  B e l l  had t e n o t  been a T.V. program. 

&!<..f : Right .  That's r ig9t .  I t h i n k  it was 

around A p r i l  -- it was t h a t  s p r i n g  A I A A  meeting -- t h a t  annua: 

s p r i n g  meeting we had, 

MR. Well, I t h i n k  t h o s e  o f  us  r ea l  c l o s e  t o  

it and, of course ,  as far as  Dean and some of us  out  he re ,  

slways knew damned w e l l ,  t h e r e  had t o  be a T.V. 

If I was s i t t i n g  i n  Ken's s e a t ,  s i t t i n g  back t h e r e  

riith t h e  c o n t r a c t o r ,  and d i d n ' t  see a n  RP come out  -- and as 

1 do remember, it was August o r  September -before  t h e  MSG RFP 

3ame ou t .  It d i d n ' t  come out  u n t i l  t h r e e  months a f t e r  
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1 l e f t  NASA. 

GL k$ : Tha t  Is r i g h t .  

,% MR. : But it nas t h e  k ind  o P  a t h i n g  that: you 

j u s t  knew had t o  happen, and you r e c  <v3 <) &&Qr biw,,t-tr 6 { V L  
G C E l  A,T& went out  

*A p%cL*LVrzer d __ ~~ .... ~ ........ ~ ~ 

_/-- &-/ 
. d n g  be fo re  t had t h e  c o n t r a c t ,  

.'i 

tm . . Oh yes.  Well, I t o l d  you about t h e  

conve r sa t ion  wi th  (Geezel)  and ( P h i l l i p s )  a t  a c o c k t a i l  

p a r t y ,  and he tu rned  around and P h i l l i p s  s a i d ,  "If you d o n ' t  

f l y  It by October of  196 -- 11 

Yf. JARVIS: 1968. 

MR f : -- was it 1968? "You're not  going t o  

II -- 
* VIS: Make our  program. 

MR. . No -- t h e y  moved I n  i n  1968. Then, 

I1 October of 1967. 

i s n ' t  going t o  be a LLT 

for t h e  f i r s t  sho-t, we're not  - - ' I  

If you don ' t  f l y  by October o f  ' 67 ,  t h e r e  

program, because If we d o n ' t  ge t  it 

T h i s  was be fo re  t h e  f i r e ,  

see. 

MR. JARVIS: T h a t ' s  r i g h t .  

KR . . Before  the  f i r e ,  And t h e r e  was jus t  no 
0 LLGrgI ~ 

way. 

t o  f l y  i n  13-14 months. 

That was l i k e  -- t h i s  was i n  August of 1956, and w e  hact 

MR. JARVIS: Kind o f  tough,  huh? 
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: That was p r e t t y  damled tough. 

c% 
w ; , t ~ . i  : It took a y e a r  a f t e r  t h a t  g e t t i n g  it 

t o  f l y ,  d i d n ' t  it? 
b -, 
: It took a year a f t e r  we got t o  Houston 

t o  g e t  it flown. It r e a l l y  did.  

MR. JAZVIS: I t h i n k  one th ing  t h a t  k ind  of plagued 

t h i s  program all along was t h a t  nobody up t h e r e  r e a l l y  knew 

the  complexity of t h e  systems -- 
L 

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

MR. JARVIS: -- They had no conception. 

m. We d i d n ' t  know it -- we know it maybe 
F h  

b e t t e r  than  anyone else -- but it was hard a s  h e l l  t o  convinci 

them, anywhere you went. 

MR. JARVIS: Id j u s t  d i d n ' t  look t h a t  comnlicated. 

MR . When I went t o  Be l l ,  I thcught ,  oh, 

you know -- I sat and -- I d i d n ' t  r e a l l y  real ize  it u n t i l  

t he  f i r s t  two or t h r e e  months had gone. I had -- I was s i t t i t  

the re  wai t ing f o r  t h a t  t o  come i n  on a MSK procurement. 

i 

g q p & - w  I -*-f I"' iYL'iLb.rcJj ..-.. e. 

B u t  I spent a s o l i d  t h r e e  months there,and I d i d n ' t  

have any problem s taying  busy a t  a l l  because I could s i t  down 

and go through t h e  drawings, and I had -- we'd a l r eady  g o t t e n  

[i set from GZ of t h e  s p e c i a l l y  up-dated s t u f f  -- and you 

wouldn't bel ieve t h e  crap t h a t  was l e f t  out .  

I t ' s  hard t o  keep all t h e  s t u f f  .from f a l l i n g  througl 

the  cracks  -- and j u s t  th ings  t h a t  had t o  be done. And I 
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4: 
from t h e  system dynamics s t ~ ~ ~ ~ o i n t , t h ~ t  you ' re  going t o  run 

i n t o  w i t h  t h i s .  I guess t h e  s t a t e  of t h e  order  o f s t r u c t u r a l  

mode p red ic t ions  j u s t  i s n ' t  t h e r e  o r  something, 

Anyway, they missed it i n  v i r t u a l l y  every one of 

these ,  and WE had t o  go i n  and deterc:ine what t h e  s t r u c t u r a l  

modes wereg and add i n  c o q e n s e t i o n  f i l t e r i r g  and c i r c u i t r y  

on each system, and it was a tough job. 
c 

!*a3 . : So, a f t e r  you got  through t h a t  phase, 

t h e n  you began t h e  problem o f  f i v e ,  s i x ,  seven hour pre- f l igh  

heck-out and you had t o  work on t h a t .  

JARVIS: Right. 
. " 

MR : G e t  it down t o  a reasonable -- 
Mff. J A R V I S :  And then, of course t h e r e  was -- t h e  

way the  system was -- it was very -- it -was s o r t  of an e a r l y  

fly-by-wire pro to type  systen,  you might say. 

( Inaudib le) .  

You'd f a i l  f n t o  a backup and .t'nen, goodness knows what happen 

when t h e  backup mode fa i ls .  You have no -- what i s  it -- a 

fail- safe scheme mechanization -- t h e  backup system would fa2  

hardover on you, Tnere was nothing t o  compensate for  it 

except t h a t  t h e  p i l o t  would have t o  shut i t  o f f  manually. 

Which i s  kind of a r i sky  way t o  operate .  And one o 

you t r y  t o  s e t  t h e  t r i p  levels 

3n t h e  ' d e t e c t i o n  e i r eu i%ry  t o  

mode f a i l u r e ,  you t r a n s f e r  the  
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-, 
: -- because of t h a t  r e l a y  f i t t i n g  -- 

MI?. JARVIS: gel1 -- 
m. -- t h e t  weather cycl ing.  

-.. 

ME. JARVIS:  O h ,  t h e  very f i r s t  one, he j u s t  kind 

o f  came up on it; he even got of f  t h e  pads. 

Fa? * : We went t o  t e n  f e e t .  

iMA. JAR'JIS: On t h e  very f i r s t  one? 
, 

Yes. 

MR. JARYIS: Oh. 

m* He sure did.  

YE?. JARVIS: Okay. I guess t h a t  wasn't the one he 

went i n t o  t h e  backup on. It was t h e  ant? where he go t  up and 

he a c t u a l l y  d id  t r a n s l a t i o n s  -- I t h i n k  t h e  casters -- I don' 

even know if t h e  casters were an. 
7 m. Well, d i d n ' t  we -- w e  r e a l l y  g a t  him 

down any time we had a backup mode, a c t u a l l y ,  t r i p ,  I th ink .  

M R .  JARVIS: Yes. 

m. I know we d i d  l a t e r ,  but ,  you know -- 
MR. JAXVIS: Well, I know t h i s  was one case,  he jus  

\ 

did it an h i s  own, you know, 

looked a t  it and -- 
( d i d )  what was out  t h e r e  and 

\ m. : And he was f l y i n g  around on backup. 

MR. JARVIS: And he jus t  sa id ,  :'Oh, t h e  heck wi th  

it," ( Inaud ib le )  Didn ' t  f e e l  l i k e  doing it, 
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: Before we ( i n p u d i b l e ) .  

KR, JAWIS: Prerogat ive  or" t h e  t e s t  p i l o t ,  I guess.  
\ 

, Well, w e  -- you d i d n ' t  have those 

prerogat ives ,  though, af ter  we got t h e  teams back. 

Fa, J A K V I S :  That ' s  r ight .  

. And w e  f l e w ,  I don ' t  know how many 

f l i g h t s ,  u n t i l  w e  got that  teem i n  the re .  But, even though 

ue had TM or r e a l  time a v a i l a b l e ,  i t ' s  h a d  as h e l l  t o  

coordinate  on t h e  corn l i n e .  

&L]W?. 

i, 

You can do it bet ter  nowadays, maybe, than you c m l d  
b. 
d 

i n  those  days, but t o o  much room f o r  l i t c h e s  i n  the  

1 p r o ,  '*ram. :%> 
I__ L #'k. Cn.,4 jLr,.< kEzsli J& *,% k 1 

.- 

&:; ~ L, 1 e- r: : ( Inaud ib le ) .  

Ma. ERTEL: Yes. But -- we had a -- t h a t  f i rs t  

f l i g h t  -- t ha t  was October 30 -- we d i d n ' t  f l y  again  for  8 

month o r  two, and the  reason was, as I r e c a l l ,  the  s t i c k  -- 
the c e n t e r  s t i c k  -- number one, the dead bands were so narrow 

tha t  he was -- it was a very s e n s i t i v e  s t ick .  

Mi. JARVIS:  Yes. M e c h ~ n i c a l ~ @ ~ ~  hands. 

m. . Wow. The f a c t  t h a t  we were f l y i n g  w i t h  

30th sets  of rockets  and a l i m i t  cyc le  added t o  t h a t  problem, 

but even i n  ground runs,  and a f te r  t h a t  f i r s  f l i $ h t  he said, 

11 Look, get me wider dead bands . ' I  And t h e s e  ( inaud ib le )  

Mere s h i f t i n g  on us  and t h e  mechanisms which -- 

c Al": ;&..a / 

/t 

HR. JARYXS: Yes, mechanical problems. 

METROPOLITAN REPORTING SERVICE, INC. 



aeh 

ui 
3 
z 
w 
> 
4 

I 

2 

3 

3 

- a 

6 

- 
I 

8 

y 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

:m * -- operated t h e  sjmchros, and t o  control!  

I 
i synchros o f f  o f  t h e  center  s t i c k ,  were rea l  gimpy. 

&EX. JZlWSS : Right. i - -  

I And we had t o  go in and redesign t h a t  

whole th ing  and rebuild i t  and check i t  out and it took us  one' i 
o r  two months. 1 

MR. JARYIS: Yes. That  was a tough one. 

IG7 * Before we flew again. And we d i d  it bot 
1 L 

on t h e  yaw pedals and t h e  center  s t i ck .  Threw a l l  t h a t  out 

and put i n  new s t u f f  a f t e r  th? f i r s t  f l i g h t .  

So r i gh t  away -- r i g h t  a t  the  very beginning -- we 

s t a r t ed  pu l l i ng  i n  s t u f f ,  going back, redesigning, and, you 

know, and then 'the whole histosy of t h e  fll.ght. 

But then we f i n a l l y  got down t o  where vie were no 

longer i n  between configurat ion changes,and maybe by the  time 

we got halfway through, nerd p r e t t y  well  got ten  through all. 

t h e  configurat lon changes. And anything e l s e  done -- 
the  l a s t  half  of t h e  f l i g h t  t e s t  program ~ f o r  LEN 

up-dating o r  -- we're j u s t  t o  t h a t  phase of t h e  program -- 
we're t e s t i n g  t h i s  p a r t  of t h e  trajectory o r  something e l s e ,  

I t ' s  constant ly  the  product improvements u n t i l  we 

got a t  l e a s t  halfway through t h e  f l ight  program. 

.&\_%_J &-Pn.?- 

But, again -- those procedures again, because t h a t  

was a h e l l  of a burden i n  the  p re- f l igh t ing  of t h e  vehicle,  t h  

( t ense ' e a r )  

/----- 

ppblem, t ry ing  t o  get  o f f  e a r l y  i n  t h e  morning 
I 
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with no win:i, and cranking up t h e  ( inaudible)  at 2:m i n  

t h e  morning, i n  t h e  e a r l y  days. 

MI. JARYZS: Yes, it was a r ea l  problem because, 

nainly, one th ing you were qu i t e  w i t h  i s ,  you have a l l  t h i s  

sophis t ica ted  e lec t ron ic  gear,  and t k r e  was a batch of It, 

md you had t o  make su re  -- and one key th ing you had t o  make 

sure  of i s  -- i f  you got i t  off  the  ground without a f a i l u r e ,  

and you were p r e t t y  w e l l  insured t h a t  t h e  p robab i l i t i e s  of 

having one f a i l u r e  i n  here a r e  p r e t t y  remote, and two f a i l u r e :  

we were saying, were not going t o  occur. 

We could l i v e  w i t h  one f a i l u r e  i n  t h e  a l r ,  but not 

two. If we had two. we'd lose  t h e  vehicle.  

EM * If they were i n  t h e  rlight system. 

I@. JARVIS: Yes. Well, two i n  t h e  a t t i t u d e  

Two i n  t h e  j e t  engine (s tands)- -  system, you l o s t  it. 

if you lose  t h e  j e t  ( s t a n d s ) a s  you go t o  gimbal lock, you 

lose  t h e  gimbal lock, 

Em. Yes. 

MR. JARVIS: You lo se  t h e  vehicle.  So, t h e  whole 

thing was designed on t h i s  one fai l- operant  philosophy. But 

you r e a l l y  had t o  make sure,  then, t h a t  you d idn ' t  have a 

f a i l u r e  i n  a backup system somewhere, o r  anywhere on t h e  

vehicle p r i o r  t o  takeoff .  

So t h a t  r e a l l y  means you r e a l l y  had t o  go through 

good, thorough, de t a i l ed  systems check-out prefl-tght -- 
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&-@.&: !*<a . V e ~ j  ea r ly  we applied the  ground r u l e  . 
I. 

&3bb raaL0-T- 
t h a t  you don't  -- t h a t  we don't f l y  w i t h  a -qh- 

any nore than you absolutely have t o .  

We had t h e  one when we went on internal.  power. 

MlR* JAZVIS: Yes. 
L 'L 

m: @~t we couldn't  very well  do away 

with that .  But we wouldn't allow power t o  come on a f t e r  s i m  

p re- f l igh t ,  and then t u rn  around and t u r n  it on ag3in and f l y .  

MR. JARYIS: Because you could have had -- t h e  most 

i k e l y  chance t o  have a failul-e i s  during a powe orpower-off 

cycle.  You get  a b i g  t r ans i en t .  You'd have a '7&L f a i l u r e .  

You'd be taXlng_off w i th  a w f a i l u r e  and you have one 

,hi8kcil 
~ I 

,YLb&B", 

f a i l u r e  i n  the  a i r ,  and you're gone. 

There's a l l  t h i s  continual  concern about t h a t .  So 

t h a t  Tesulted i n  a very de ta i l ed  s y s t e m  specs and tests ,  

p re- f l igh t  procedures. 

And then again, we t r i e d  t o  come up w i t h  a s i t u a t i o r  

where you j u s t  wouldn't have one guy zippipg through t h e  spec, 

you know. We could v i sua l i ze  problems -- say, you've got the 

guy, he does it f i f t y  times, and com_eftime f if ty- one,  and you 

overlook something because he ' s  checked it so many times 

before. 

So we t r i e d  t o  arrange them so that  we use the  

inspect ion t o  s ign  o f f ,  and various key elements and t h a t  

kind of thing. 
\ 
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48 
I 

I n  f a c t ,  a s  you had t o ,  we found a way our2pec-  

t a to r8  operated before,  too  was -- i t ' s  kind of hard t o  ge t  

them involved i n  t h e  t e s t s  -= you h o w ,  they stand the re  w i t h  

t h e i r  hands i n  t h e i r  coat pockets, and t h e r e ' s  the  guy doing 

all the  work, and when he ge t s  through, you know, i f  t h e r e ' s  

no smoke, he'll s i g n  it of f .  

But, we t r i e d  t o  get  around t h a t  by each -- what w e  

thought was a key t e s t  -- t he  guy had Lo witness it and s ign  

off  t h a t  test.  So, it kind of forced everyone t o  ge t  

involved -- we had checks and double-checks on t h e  procedures. 

It r e a l l y  worked out q u i t e  well ,  

I th ink we've r e a l l y  come up w i t h  a good s e t  of 

procedures, and T d o n f t  th ink t h e r e ' s  ever a time where 

we had a problem -- where we had a problem and we d idn ' t  

catch it. 

Fa(&-[ : They ran i n t o  -- a t  NASA -- t h e  same 

kind of problems -0 t h e  f i r e  down a t  t h e  Cape. 

HR. JARVIS:  Yes. 

: Because so many guys down the re  

3n spacecraft  so long never check any procedures books 

lnd, boy, I had jus t ,  many complaints. 

working 

Real old guys t h a t  sa id ,  "Well, gee, you know, 

Lt's a l l  r i gh t ,  bub, t h i s  i s  yours." 

, lace where I had t o  take  it over, it  says, "Stick t h e  head 

>f t h e  screwdriverinto the  screw and tu rn  it two and a half  

But when it got t o  t h e  
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?loc'kWise," I Was about ready t o  qu i t .  

But they hari to check it. They checked it but  

they s t i l l  d i d n ' t  -- 
KB. J A X V I S :  Yes, t h a t ' s  a problem. Titat's r e a l l y  

why you end up with procedllres l i k e  t h a t ,  i s  you're t r y ing  t o  

g e t  r i d  of the  lackadais ica l  a t t i t u d e  t h a t ' s  very easy t o  

develop when you do t h e  same th ing  over and over and over 

again -- 
; Sooner or  l a t e r  you forget  soroething. 

MR. J A R Y I S :  Tha t ' s  r i gh t .  

frn * That ' s  de ta i l ed  check l i s t s  , but then  
2 

versus requir ing a s  -- Williams was t a lk ing  a couple months 

ago down there  about the  number of s ignatures t h a t  it takes  t i  

ge t  a change t o  a procedure'.' 

Where it goes l i k e  samething t e n  o r  twelve t o  ge t  

any d e t a i l s  changed. 

Well, then it works t h e  opposite way. You ge t  so 

many guys signing off  t h a t  everyone assumes t h e  other  guy's 

going t o  look a t  it; and nobody looks at  it. 

automatically s ign it o f f .  

They j u s t  

So you've got approvals and approvals and -- 
MR. JAKYIS: Yes. I t ' s  c e r t a i n l y  up t o  the p ro j ec t  

manager and t h e  p ro jec t  erqyineer t o  understand t h a t  and t o  

know those kind of problems, 

sharp guy somewhere t h a t  you knaw i s  going t o  do tha t .  

And you always have t o  have a 
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Regardless of how many guys sign it, you've got  t o  

have one guy t h s t  you have coni"idcnce i n ,  t h a t  you 'mow i s  

going t o  g ive  you a good surmary of t h e  problem. 

You'll f ind  most p ro jec t  rnnnegers, I guess, 

r e a l i z e  t h a t ,  and have a key guy, 

The sane th ing  here. Sure, you couid end up wi th  

a l o t  of unnecessary steps and procedures, but i t ' s  r e a l l y  up 

t o  t h e  guy wr i t ing  t h a t  th ing  down there .  

It s o r t  of has t o  be wr i t t en  t o  go along with t h e  

t m e  of people. 

how h e ' s  going t o  reac t  t o  t h a t  -- the  points  you can skip,  

and t h e  points  you have t o  rezllg,  you know, they have t o  be 

caught. 

You have t o  understand what t h i s  guy -- 

And i f  you don't catch them, i f  he overlooks them, 

you could cream them sometimes. 

I r e a l l y  th ink we d i d  a good job. After a l l  i s  

said and done. Like you sa id ,  we have a l o t  of problems, 

Operetions kept t r y i n g  t o  ge t  research, and research 

kept t ry ing  t o  ge t  operations. 
< 

: Well, it f i n a l l y  boiled down t o  -- as 

we got t o  know t h e  vehic le  b e t t e r ,  we were ab le  t o  develop -- 
and maybe el iminate -- some of t h e  work t h a t  i n i t i a l l y  we 

overki l led  t h e  th ing  w i t h  and, in checking out e x t r a  things 

t h a t  we could drop off' because it wasn't, maybe, f l i g h t  
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5. 

s a f e t y ,  i n  the f i n a l  a n a l y s i s .  

bm. J.L?TrIS: Oh yes.  A s  you get confidence on 

c e r t a i n  aspect.s, you, yes ,  We d i d  that, 

t*'&, JAXVIS: O f  course, t.hen,we sor t  o f  went t o  the  

automatic cheCk-out w i t h  t h e  TVs, which i s  -- a good idea now 

b guess maybe they'll be a i i t on . t i c  check-outs. 

: h%o was r e spons ib l e  o u t  he re  for " I - r  L LLC y 

Zetting the  GSE on l i n e .  
\i 

: Me. 

Z:,ti$ : ( I n a u d i b l e )  maybe somebody e l s e  might 

lave -- - 
%. 

rn Welli, when I had a problem w i t h  a p i e c e  

;SE, I ' d  t u r n  it i n  i f  it was l i k e  a ( fue l  t r a i l e r )  or a 

: s a f e t y  u n i t ) ,  you know, c rap  l i k e  t h i s .  

;hops, and we'd t a k e  it t o  t h e  shop -- t h e r e ' d  be s e v e r a l  

ieople. 

We had a series of 

y- -- \ 

You probably  g o t  a bet ter  

tandle on data r e d u c t i o n  -- 

:ND OF TAPE: ONE, SIDE TWO, 
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C X R T L P I C A T E  

I hereby c e r t i f y  t h a t  t h e  t a p e  r eco rd ing  

----------I 

-eprescn ted  by the  foregotng pa@?s was t r a n s c r i b e d  by me, 

)r under ny d i r e c t i o n ;  that t h i s  t r a n s c f t p t  i s  a true 

md a c c u r a t e  record to t h e  b e s t  o f  my a b i l i t y .  

m m w o i , I T A r t  R~:PORTING SERVICZ, INC 
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