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1 L-. 
remembers about t h e  V and a l l  t h e  sweat, blood, fire -- 

MR. MATRAWGA: My memory is mostly written down on 

? ieces  of paper, 1 may have to call on that now and then ,  

&m. Eii'ilEL: According to Ken (Lev ) sane people 
Lj- 

xt here at Bel l .  were t a l k i n g  about something l i k e  tbe#KT i n  

Late 161, and they  fm-ind ou when t had s Q ~ ~ ~ t h i n ~  on paper ,  

and asked him t o  cone 
t& 31 

gat  i n  "ioucln w i t h  

3ut and b r ing  what he had, get t o  t h i n k i n g  and see how your 

:houghts matched, 

Were you i n  t h e  program th t i t  ea r ly?  

R. PI ?KIA: Yes, in P c t ,  we got started tllinki-ag 

~ b o u d  the problem I n  the sunm r of 1961, 

ed t o  s e e  w t we ccu ld  do that rebated to l u n a r  

An ad knc e 3 m i t t e e  
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So w e  formed a coarnrttiee at J a k e ' s  i n s i s t  

we came up w ? t h  z number of' rec:::mendations f o r  looking at 

manned l u n a r  l and ing .  

A t  t h e  time, -%k a s , t h e  o f f i c i a l  NASA p o l i c y  was 

t h a t  t h e  whole command module would go on down t o  t h e  moon, 

and Drake, 1 guess ,  could s e e  the h a n d ~ r i t i n g  on t h e  wal l  and 

decided,  "Well, w e  aa ht to be t h i n k i n g  more about 8. LEM 

type v e h i c l e  b reak ing  o f f  frcrn t h e  main system and going on 

down. !t 

Anyway, t h e  f i n d i n g s  of t h e  committee s a i d ,  essen t i r  

t h a t  we should look a t  t h i s  s a t e l l i t e  type vehic3.e fox- going 

on down, It should be manned. We should be zble t o  sirnulate 

ilue-sixths o f  t h e  earth's g r a v i t y  through some o t h e r  form o f  

propulsion device   and^ have r o c k e t s  t o  d u p l i c a t e  the  s o r t  of 

thing you 'd  expect the  spaceeraf.t t o  do, 

0 

The f i n d i n g s  o f  t h a t  cornn i t tee were typed up and 

given back t o  the  D i r e c t o r ,  1 gues ab ly  Septeembc 

August or September o f  1.96l* 

The formal group was s e t  up -- t h e  very n.ucleous 

cf' t h e  gro'dp, E guess you'd say -- under We 

November of lg6l. 

We t a l k e d  t o  Johnny Disher who was h e a d h  

nfftce and headquarters at the t h e .  And 1 "chink he!$ t h e  

that put  us on to  B e l l .  
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ta lked t o  B e l l  -- had t a lked  t o  h i n  a t  Eeadquartcrs a week or 

two e a r l i e r ,  and it sounded l i k e  t h e i r  approach was j u s t  

%xaet ly  what we had been t a l k i n g  about. 

And B e l l  c m e  out here just before Christmas, as I 

r e c a l l  -- it was late December. And WE? i n i t t a t e d  a study con- 

tract with them to run f o r  t h r e e  months. It ran from the 

%?ginning of January through t h e  end o f  March. 

And t h i s  looked a t  t h e  f e a s i b i l i t y  o f  the whole 

2oncept. 

MR, ERTEL: I have a copy of that, ' 

R. ~~~~~~~~~: may. 

MR. E1"'EL: A p o r t i o n  of it, 

l a -  i NGA: We t h e n  went through t h e  b a t t l e  of 

irging -to f i n d  money t o  finance the pro'eet; Don 

;hat time, hail been appointed er since Wes . 
ss ing  had left d o  

In Pact ,  Wes left late Decern3er, eaylg January -- 1 

don ' t  recall. really, bu t  j ? i s t  s we were g e t t i n g  off t h e  

ground, So Don Bellman was brought i n  a s  Pro,ject Manager and 

uess L had t e tltle of Project  Engineer, or something I tkc 

Ghat * 

We plagec? the money game, We *dent dawn and t a lked  

~ ~ r R ~ P ~ L i T A ~ ~  REPORTING SERVICE, INC. 
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from Dick Day,  who worked under zrren North i n  t h e  flight 

crew division. 

We got mixed r e a c t i o n  among the as.tronauts. Most 01 

them seemed to be p r e t t y  open-minded about the who1 

Max Paget, who was q u i t e  skeptical, and -- I'm trying to th in1 

who the Apollo Program Manager was a t  the t ime;  he was a f e l l (  

who had come from Conv8.I.r. 

thing, 

MR, ERT'EL: Char l ie  P r i ck .  

CA: Charlie P r i c k .  T h a t ' s  right. H e  was 

~e d i d n ' t  see any particular very much opposed to it. 

advantage to it a t  a l l ,  

I n  any e a s e ,  we gat  t ' t h e  point where right a t  t h e  

midd le  of t h e  sumfier, JUIY o r  nugust", t h a t  t ~ m e  period, we 

had our money about two ine es from our fingers. 

And all of a sudden, i t  got p u l l e d  back, We 

sweated again f o r  a while, 

.'C "$4 ( ".$, i : That was t h e  nail box drop. (inaudible 

apparent ly t h e  -- he ha.d t h e  cont rac t  signed by the Govern- 

ment,ready t o  go a t  the  r h g  of' the as ready to drop 

F-lnaliy gat  the money released. 

it in t h e  maisbox as he was wa ik lny  out the door, -- 
m ,  MA'ilRANCA: O n  a F' iday  af ternoon,  if 1 r e c a l l ,  

cor rec t ly .  

: And had he nropp d that, we would have ( p L * & + 2 $  
., 

had a eontr  ez; and Seen off and runnlng i r 4  September. 

L /,-A[G+x : A l i ~ t t l e  a c t i o n  and ready t o  go i n  

~ ~ ~ ~ ~ ~ f f L I T ~ N  REPORTING SERVICE, INC. 
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Buffalo. 

MR. ERTSE: * Who was t h i s ?  

c It was I n  ~ a s h i ~ ~ t o n  and t h e y  got  a l l  
- - f  -1-- 

I__ 

this paperwork -- buC then  somebody cagght it ,  Somebody 

t h i s  th ing ,  and he said, 11 We j u s t  got  a new d i r e c t i v e .  LE 

the t h i n g  hasn ' t  been mailed, don ' t  mail it," and we had t o  

wait u n t i l  when? February? 

r.1 I *.-p". : January, February, '62, S o  'vre wound 

droppe5 i n  t h e  mail. 

. ZRTEL: Oh,  boy. 

TXANSA: Our angel i n  t h e  whole t h ing  r ea l l$  

burned out  t o  be Bob Se 

3ome o f  the opposition at Houston. 

I rccalj!  the  Houston -- the nioncy apparent ly w 
&ZL>C.& '2 

t i loca ted  i n  t he  udget ,  b u t  . b- 9 and some o f  t h e  money 

nanagers down a t  Houston r e a l l y  W E P " ~ F I ~  t convinced t h a t  

&anted *Lo u % i l i % @  the money where i t  had bzen budgeted. 

t'ney 

And finally, I guess Semnns  J u s t  s a i d ,  "Get off 

and let's get t h i s  th ing  moving," 

: Wasn't OAXT t ry lng -to  get  money out  o f  

;hem? 
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MR. ~i~~~~~~~~~ we tried to ge.t money out of them, 

and their altitude on t he  wllole thing w a s  they had funded the 

LLRP at Langley, and .they could not see  funding two similar 

p r o j e c t s ,  because they felt t h a t  xas the r e a l  research t o o l  

that OART would use and then LLRV would be more a 'p f lo- t  t r a i n :  

device than a reskarch veh ic l e ,  as suck. 

MR, ERTEL: I heard the s t o r y  somewhere e l s e ,  and 

they s a i d  the money should come out of manned space f l i g h t  

funding. 

ghts And tha t  -- and it ' 

V I B S  budgeted accordingly. was released An~friag, 

3s you i n d i c a t e d ,  Wayne, money did became a v a i l a b l e  in e a r l y  

19h2> and we d i d  get the e o n t r i l c t  wri t t en  wfth Bell and t h e  

w i g i n a l  dollar value,  as I recall, W ~ S  almost -- was i t  ii, 

?oLnt, 3? 

I think thi?at's what i t  ent. up to, but I don't.think 

;he original contrac t  -- 
MR. ERTEL: A L i t t l e  less than 4, 1 think, 

Mi7. MATXANGA: A L i t t l e  less, okay. Something like 

:??at, Way??.. went back to ell. as in-plant representative o f  

U S A  80 t h a t  he could l i v e  w i t h  the  maek~ine and I t s  detailed 

4 
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Bell, over how things skoald be clone. Bell :*as not as -- I 
guess  I'd say careful -- ma:&e t h a t ' s  no t  the right choice of 

m r d s ,  b u t  t hey  had a different philosophy how some t h i n g s  

shauld be done. 

And we thought those things were not  i n  line with 

th ings  that we felt should be safety-wise.  

We had a design review at the -- what WEIS supposed 

t o  b e  t h e  90 percen t  drawing release time, and t h a t  was i n  

June of t h a t  year .  ~ ~ r n e ~ b e r  we had quite an entourage t h a t  

went back t o  B e l l  fo r  t h e  design review. 
LA& 

Recall Warren Wrth  being there? A s  I reca l l ,  

was t h e r e .  I know Dick Day was there I n  Houston. 

Neal A r m s t r o n g  was  ere represen t ink  the  ~ ~ i g h t  Research 

Center as t h e i r  project p i l o t ,  which I s  kind of  i n t e r e s t i n g .  

Be was designated s the "ojeet P i l o t  when t h e  

group was s e t  up. Of course, before L t  was del.P+eredp he -- 
. ERTEL: A1Q.w Ct3li.e Septet&'€?l*, and kBI -- 
I MUTHANGA: Moved on down t o  Houston i.n tr d i f f e r ~  
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delivered in pieces, We had the ma.in frame; we had the legs ,  

'h'e j u s t  pack+d i t  up 'in a moving 17a.n and brought it back, 

The second vehlclk tollowed about a month later, in 

smaller par t s*  And t h e  reason for the parts then was Bell got 

i n t o  money t r o u b l e ;  they were obviously over-running the  

contract, and we decided -- we put a ceiling on the contract, 

and *hat they di .dns t  finish, vie would finish out h e w ,  

So vehicles were delivered out here. Me had a 

eontingent of eight or ten Bell people t h a t  came out w i t h  the  

bine, helped us i n  the final assemb&~ and the check out. 

Again, we had another pre-flight and X recall 

(Inaudible), Warren North being out here f o r  that, They 

number of reconrnendations, which were incorporated i n  

We made ground r u m ,  W mede runs on two d i f f e r e n t  

fixtures that we computated to exercise all the systems oil the 

ground, And Chris White was -- covered everything.  

It was the  day before alloween, 1 know, 

.-. *---~ ~ , . .  r-,-- -.. ~~' . : (Inaudible,) 

MR. t ' s  right, We only got ab 

s i x  or eight feet in t h e  air on the f i rs t  flight, We h 

tes'tors on t h e  thing; 1 remember tha t .  

R ,  XRTZb: ( I n a u d i b l e , )  flight p l a n ,  e i  
~ 
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MR. ERTEL: So eone e l s e  was i n  on t h a t  t o o ,  

MR, MA'I'RANGA: I d o n ' t  ~ e c a ?  it, We g o t  somebody 

(I u d i b l e ) ,  we raf tha t  .tp t h e r e  though. I'm su re  we d i d .  
i / 

i 
1 ii r e l ay  ( i n a u d i b l e ) .  I 

We could see  the  ( i n a u d i b l e )  a$ t h e  roc 
1. i 

#as very  obvious ;hat €t was not ~ ~ ~ . ~ ~ ~ ~ i ~ ~  as d should 

~ecaiuse it was a p e r i l o u s  s i t u a t i o n .  
i; 
i 

% ;  

:, i 
i 

% I  

( I n a u d i b l e ) ,  

I'd never ge t  up e m u  tl t h i n g  l i k e  

;hat * 
I 

: ( I n a u d i b l e , )  

GA: ( I n a u d i b l e )  f n ; h  inn ing ,  and L 

?emember he l i f t e d  1.t up when he ving a t e s t  o f  i t ,  and 

ere  was 3 o r  4 hundred mi le  and wind 'n lowing, 

lecided t o  scale  ( ~ n ~ ~ ~ i b ~ ~ ~ ~  

The f i r s t  f l i  ns yfu s a y ,  went e ght t e n  + f e e t  

i .  i r ,  Be? went progres s i , r e ty  nigher or1 t h e  i tcxt  two or 

i 
t id ib le  DLscussion, j 

m *  MATRAIKL%: Five or SPX o r  t h e s e  rockets -- 
i 

i : i n2ud ib%e) .  

d i s c u s s i a n ,  1 J 
E;iIi. ERTEL: Ror we're back on. 

MR. X4ITRAWGA: Okay, let's see where we are. 

a. Okay, 'Lhe nex?: '1-7e i-ck& was b h C  di.splRys5 

~ ~ ~ ~ ~ ? O L I T ~ ~  REPORTING SERVICE, INC. 
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k-F& 1 
as they related t> , And along about t h  

we checked out a t h i r d  pilot in the machine, Colon 

Jack Kluver o f  the Army, who was assigned to the C 

It wouM be interesting to get his comments on the 

machine. He had spent a great dea l  of time In helicopters 
.a. -f-- ui e~,e:t,&.. 

with the Army. We had flown the variable X-14, a 

plane that  Bell had built for the Ames Research Center, 

e had flown chase on a great number o f  our flights 

in the helicopter, and was extemely skept.ical of the kind of 

pilot comments, pilot ratings, t ha t  were being 

cont?.ol system. 

iven  to the 

He just didn't know of any VTOL machLnes that he 

had ever  flown t h  t 

both Joe Walk I" and Bob Malek were givin to the con t ro l  

sys.tem on the machine. 

t h e  kind o f  i o o d  pilot ratings that 

So he was extremely s rx ious  to get in t 

and f l y  i t  and see if they really knew what they 

about. 

NR, lLmf?ii,cacA: Yes, he had to knock off a few 

pounds because h was up in excess o f  200 poands, and that 

reqlJlh%!d a great d e a l  o f  b:?ilast on the bark end u f  the rnach.in 

to ectinter-b 

Of course,  on a hot day, we had LrolJble ge 

t h e  ground. For'ku~lately, he checked <>at i j i  ~ecenlbf??l' U i  ' 6b .  

NIETROPOLITAN REPORTING SERVICE, INC. 
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('?m: : ( Inaud ib le . )  t o  ge t  r e a l l y  b t o  the 

hot sumner day take-offs, To g e t  the gasses away so we xoul: 

i n g e s t .  

MR. ~ ~ ~ ~ ~ G A :  We were l i m i t e d  t o  about -- with the 

or'ginal engine, t o  something on t h e  osder of l e s s  than  90 

degrees of having t h e  temperature.  

!&a. ~~~~~~A~ And we ul t imate l$-  got t h a t  up t o  

close t o  100 degrees, by t h e  time the  program was over. 

: ( Inaudible .  ) 

KR, ~ T ~ A ~ ~ G A :  That's right. I n  the surnliertiime. 

Okay, after we got  J w k  on board, a f t e r  we had 

looked a t  t h e  different displays, we also put i n  cur ( s i d e  

arm) controller, -whhic_h we had fabricated -- 
, : Gemini. 

TLIANGA: -- nodir ' ied.  It was off' t h e  

That was the one t h a t  %?&I Armstrong had had 
Q 

Gemini-8, ye%, 

t roub le  wl th  on Gemini-8. 

And Bob (Ballard] down in our nachlne shop re- 

.configured t h e  whole th ing ,  p u t t i n g  I n  s ink  g r o o ~ e s  ins tead  

roun-l? Probnbl; 

t h e  o the r  way around. 

And p u t t i n g  i n  redundancy, so that we bad dual  

sensors everywhere I 

' t  
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GA: We ( f l ew)  t h a t  through t h a t ,  so w e  

noved t h e  pedes ta l ,  the lnstmmenL ganel, from between his 

legs i n  f r o n t  o f  him over t o  t h e  r i g h t  hand s ide ,  a s  it would 

oe i n  l i ne .  

And then put  i n  the  s i d e  arm con t ro l l e r ,  so t h a t  

he had t h e  

i n  st rument 

sane r e l a t i v e  posj- t ion f r om h i s  eyesight t o  t h e  

panel  as t h e  

And he had the s me a l t i t u d e  control  s t i c k ,  wl th  

three  access s t i cks .  
.- 

i -~  /?/_ c; Ti p-\ A : ( .Inaudible,)  RV-2? 

TRANCA: Two was t h e  f i r s t  one t h a t  we put 

the e n t l r e  enclosure over,  

[‘ ,L L ’ ri, 0 3 r .. 
I = you’re r i g h t .  took t h e  emergency 

r ,  

rockets  off  o f  it, 

o ,  we never -- d i d  we or  d l d n f t  we? 

: You never got those  mergency rocke ts  

GA: Okay. You m y well be r i g h t ,  

[:?%Ltrtp\ : -- took i t  o f f  af one before we sent 

it do -* 

R.  ifATrtTBANi;A: Back to t h i s  p a r t ,  Okay. We’ll 

~ ~ ~ ~ ~ ? O L I T ~ ~ ~  REPORTING SERVICE, INC. 
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I 
t h a t  you could g e t  relati-vely higher rates o f  descent i n  

c lose  proximity with t he  ground withomt any particular 

d i f f i c u l t y ,  
I 

And then  came the  enclosure.  We star%ed to r e s t r i c t  

his vlsion, built that cockp i t  up around him. Originally, h e  

had plexlglass on t h e  sides, pr imar i ly  t o  shield him from 

the  spray o f  the perox1.d.e a t t i t u d e  rocke t s ,  

But; we b u i l t  up a s t y ~ o ~ o ~ ~  enclosure around him, 

itring him J u s t  the same f l e l d  of view as the  as t r  

i 
would have out of 

And ran  tha t  ~ ~ ~ f ~ ~ ~ r a t ~ ~ n .  , 

I 
I C*.LGT$@., ; ( the new rockets? 
i 

TRANGA: Combtried with  t h e  l a rger  t h r u s t  i 
\ 
! 

To give hlrn a l i t t l e  be t te r  push away from i 
i 

t h e  vehicle,  g ive  htm a little more beig t, and demonstrate ~ 

tha t  the e3ection sea t  would punch through the styrofoarn 
I 

i 
I canopy without, any t i i f f i c u l t y  . I 

I 

Tha t  brought. us up to the p o i n t  where W E  s tar ted 
I 
i 
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seat  f o r  the  Iriftlrg -- the plywood lifting body, 

R, bMTR,kYGA: That s c o r r e c t .  Essentially f o r  

(low Q) . 
of a c c e l e r a t i o n  c a p a b i l i t y  and from t h e  s i x  o r  seven hundred 

2 down t o  about &00 Q or  so. 

I remember we c a t  it from 40 G ' s  t o  20 G f s  i n  terms 

Very s 
.i '. 
: Very'llght wefght. (Inaudible). 

. ~ ~ ~ R A ~ ~ ~ :  Right;  we asked -- the spec t h a t  

gent out said it had to be l e s s  than 300 pounds. 
.,I_ 

mi. And it came i n  about 96, 

GA: And it came i about 90, we ma t w o  

responders t o  t h e  -- wel l ,  w e  had three responders t o  the 

?rapasal.  O n e  was -- 

:ould come i n  under 100 poundsJ and i d  had a spr ing- loaded 

nopg. And ?if crrgi-nal on r e d l y  b e l t  

rble t o  do the Job at low altt.ttude, 

The kieber seat tha t  was r@cket deployed canopy -- 
ind then Stanley came i n ,  a,nd he w 

;hat  he could do i t ,  although he had never done It, Re MRS 

>aylng t h a t  he f e l t  %hilt they had the  technical expertise to 

:o ahead and do it, 

And we j u s t  felt t h a t  he h&ntt demonstrated it and 

It? couldn't -take a chance with seeing A couple o f  machlnes -- 

?hETROPOLITAN REPORTING SERVICE, l N 6 .  
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VTL machines, go i n  h e r e  on t h e  base wi th  t h e  l o s s  of crew 

because t h e  e j e c t i o n  sea t  d i d  not work properly,  

And we feit that was a real  must. We putts #Lot of 
-i-f &;. .$'.""~<;> 

9 
e f f o r t  i n t o  t h a t .  We had Weber make t h r e e  + w t - t i r q - ~ n e s )  f o  

u s ,  one w i t h  the  v e h i c l e  -- t h e  seat -- 
ME. : F i x t u r e ,  

MR. bMT!RAPKM: F i x t u r e ;  r i gh t .  A t  zero  a t t i t u d e ,  

one t ipped  forward 30 de rees, and anc t ipped  t o  t h e  

it r o l l e d  30 degsees,  and w e  demonstrated t h a t  the s e a t  would 

work under t h o s e  condi t ions .  

A s  you say, t h e n  we increased the  th rus t  of t h e  

racket t o  g i v e  us a little b e t t e r  c a p a b i l i t y ,  We thought it 

~~~. ~ . ~ ~ .  

t h e  th ing ,  had a personal i n t e s e s t  i n  it  as wel l ,  bu t  he -_ 

a year i n  terms o f  total expens2 f o r  running the program, 
Li- 

And this included sone design work f o r  the  J ;  it included 

t h ings  like operating the s e a t :  it ineE.Ltded t h e  fabr ica . t ion 

of these controZZers and displays, 

And we had var ious  and sundry product  hpravemenl  

L f  y m $ i 3 .  recall, x-7 had 9. great deal  o f  

, ~ ~ ~ R ~ P O ~ ~ i ~ ? ~  REPORTING SERVICE, IMC. 
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liffieulty w t t h  the Cal J a r v i s  

;huttI-Lng between here and Fortlend, Oregon with gyros  on 

:@Vera1 occasions because we down to our last spare, and tryin 

;o f i g u r e  out how to beef these things up and make them last 

little bit b n g e r .  

Well, that's t h a t  again. ~ ~ ~ e ~ ~ ~ ~ ~ n ~  on the vehlc le  

ras l i ~ h t - ~ ~ ~ ~ ~ ~ ' t .  We d e ~  an i n s t ~ u ~ e ~ t ~ ~ i o n  system, 
p rp& ct&* m L a 6 L  

F ;hat CM telemetry systeia ighed 35 pounds as 

:ont ras ted  with  ct at would weigh 75 pounds, 
,,/ ""3. "I., 

--.. 

And a.ll he ejection seat had tQ 

1e '100 pcmnds or less,,- We r e a l l y  sweated f o r  u l ce r s  on the 

iaehine. 

rimariljr because there  were t .i*Ust Limitations 

:.t jus t  wouldntt get up I n  'the air. 

MR. ERTGL: 

.t t h a t  kind o f  weight. 

'L T think we grew LO or 15 percent ,  bt i t  CIU 

el;ually -- went ahead of us, 1 thl.nk we woinnd up 

Tth more ac tua l  t i n ~ ~ s t  margin in the TV 'than we had dreamed 

'f, Even though we grew in wefght i n  total -- ( inaud ib le ) .  

1 think; ( C ' S  i n i t l i a l  conservativ6) I 
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;hhg If 3rou wish, You were t o l d  t h a t  the back round of' the 

:n?gines. The engines o r i g i n o i i y  were developed by the A i r  

~ o r c e .  m e  PAN-J-85 was what i t  was. 

And t h e  o r i g i n a l  -- 
i .*'I i !P /#qt- - '  : -- they  went into the commercial -- I 

< 

;now t h e  tests were -- t h e  f i r s t  t e s t  was an 

Lip* Force' test. 

CA:, It was b 
,, . ~ ~ -  

e ( L L L r y x  :. ~ u t  they never went i n t o  product ion,  

MR, ~ ~ ~ ~ ~ ~ ~ A :  But it was a h o ~ i ~ ~ ~ t a ~  engine.  Not 

L vertical en 
- ...,- 

c- .. ,. i L i "1 : Yes, but  his production was r ea l ly  

:ommercial. 

RANGA: R i  

Not military. P-"' I,: .4!LbT,  
k -  

the Air Force contrae 

he t h h g  t h a t  

ias ta.ke one of  the o r i g i n a l  A i r  Force engines, -itrdlPied it -- 
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ised engine.  And that e ~ g i n e  always produeed more t h r u s t  t h a r  

:ng o f  t h e  o thers .  (Laughter.) 

And t h a t  engine a2day'ys produced more t h r u s t  than 

m y  of t h e  o the r s ,  That was t h e  bes t  -- - 
I;,aec t p  i : I t h i n k  we d UP -- 1 t h i n k  OUI' firE 

" l i g h t  engine was a used engine i n  a sense. 

MX. ~ T ~ ~ ~ ~ ~ ~ ~ :  That looks -- 'that W 8 S  the -- 
f l > Q n g ,  : -- the same one. ( Inaud ib le , )  t 

m. NGA: Right. But G.E. d i d  a f i n e  job  and 
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that you could so lve ,  by keeplng your nose t o  t h e  grindstone, 

(Inaudible) -- nothing i n  p r a c t i c e  (inaudible), or  s a f e t y ,  

~ x e c p t  perhaps t h a t  bleed p o r t ,  That could have go t t en  t o  us, 

3ut we picked I t  up 

MR+ ~ ~ ~ ~ ~ ~ ~ A :  P o r t u n s t e l y ,  we picked up most of ow 
el, + E L <  0 .bh.,LLj B 3rablev.s A- in f e c k ,  we picked up all of our problems on t h e  

h r  $e d idn ' t  have any s i g n i f i c a n t  a i r b o r n e  problems,  wi th  

t h e  exception of the  one f l i g h t  whe?ere Cooper made very very  

nuch at  the end of the program, where the feedback connectionr 

m the a t t i t u d e  c o n t r o l  system *;ere not plugged in and he 

f l e w  not on ly  back-up, but he flew open loops w i t h  the 

J- 

MElROPDLIiAN REPORTING SERVICE, INC. 
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/)[:&*-*\ 7 , C - w i  I ..I.., : So out o f  what -- 200 tilghts; roughly d, 
o r  more than 200 coun2Zrg Ship-2. 

MR. ~ ~ A ~ ~ ~ ~ G A :  More than 200, count1 Ship-2. We 

made 198 fl*c$i"-, on Ship-1, and 6 flights on Ship-2 before 

we delivered t i i : : ~  -- 
T- r - - - .  t.. : So say a couple hundred flights, and 

'. " 6  i 

you've got really t w o  flight incidents regarding hardware. 

TXANGk: I think a areat d e a l  went back -- 

and learned our Lessons w e l l ,  I hope -- 
MR. ~~~~~~~~~~: Well, we had a number of 

incidents and we had some hard and f a s t  ground. rules. 

HR . we never v iola ted  in P I  

We never  flew i n  winds over  12 feet per seeand, if 1 r 

m+.- : we gradually e anded t o  th i s ;  -- 
li 

bL? . ANGA: Oh, we got up to magbe 15. w 

riot go if we had any questionable sys tem operatien. We wouid 

not go unless we had elernetry, t o  be a b l  

systccms , 

, ~ ~ ~ T ~ O P O L I ~ A N  REPORTING SERVICE, IMC 
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r )  : 'Things of t h i s  natu-re and -- I can 
y 1  %,c.L 

remember now when -- 
Em. EXTITEL: I don ' t  !mow i f  it was Reiken or who, 

but  he s ~ y s  he had a bunch of people out from Washington -- 
a bunch of Generals,  a bunch of MASA people ,  and t h e y  were 

s tanding there watching and it was j u s t  ready t o  go and t h e y  

sat these and sa t  there and sat t h e r e ,  and they  could see 

t h a t  fuel. burnin.: up, and he was saying t o  h imse l f ,  "Oh, h e l l ,  

it of f  the ground." 

x .4  Well, 1 t i l ink  a l i t t l e  

l k l n g  about. I f  a 

came up a f t e r  you start the engine, go through this f a i r l y  

extensive cheekt i l s t ,  and then ywu go back, and we had power 

s and we wanted to malie sure all t h e  f i r i n g  backup 

systems were working, an3 all the stuff' was' very thoroughly 

ihecked ou t ,  and of course, you come up9 and you g o  back- snd 

; da r t  it O V C ~  and ut~-chec's I t  and then YOU had go no-go, 
J 

Hany times it would be no-go, but 1 t h i n k  f o r  al l .  

METROPOLITAN REPORTING SER'JICE, IMC. 
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t h e  f i rs t  t ime we ever f lew off  the back ramp. 

7.P KR. crrTEL: Yes, t h a t * s  A I M .  Yes, t h e  X-15 

Conference, but  that was not -- 
MR. XATXANGA: But that was not a marginal service 

-** s I t u a t  ion.  . /" 

.& ) y  x* : No, that; was the one I?( ( ~ ~ d e ' f ~ ~ ~ € * ~ ) '  
~..~. . /' c 

at 20 f e e t  off o f  .(;he ground. 

R, ~ ~ A ~ ~ ~ ~ A :  But t h e  t h r u s t  l i g h t  co u t e r  d f d n ' t  

work properly. 
_ ~ c  l'l._ 

[ " , 2 L I . i  p x  : Well, it; ;,rat3 successful. 
!, 

MR, MATRANCA: Okay, Well, that's what I'm saying, 

It was p i l o t  t.jehnique ' 

METiIOPOLITAN REPORTING SERVICE, INC. 
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we axe moving up and kc dld  it, 

NGA: E lgh t .  
r9&j ~ ~.----z, -. : But there w a s  another  switch wl-?lch got ' 'I Y? 

moved off' o f  the throttle and ~ 8 . 8  i t  the same swi t ch  Later 

on f o r  different reasons? 

METROPOLITAN REPORTING SERVICE, INC. 



:heeked out .  

We got 8 contract run-through with Bell to redesign 

the vehicle to make I t  more  per LLW, if you wish, 

ter to just prznch out as -- 

ejection position. 
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I!?/ I 1  L L  ..$‘ : And you’re Just running a bigger  risk 

In lctss of life, whereas a research situation w i t h  more ex- 

pertise, then you‘ll always save the veh ic lc  than when you 

d. bttke -I 

MR. MkTRANGA: Right: right. And then We delivered 

the first vehicle to Houston 5.n Janua+rj. o f  3.967 and s h o r t l y  

thereafter, the second vehicle  was brought down to Houston. 

We tried to check out the vehicle.  We went dorm in 

February to d ~ ~ o % ~ ~ r ~ t e  tht the vebdcle -was s t i l l  f l i g h t -  

worthy down , these and ran i n t o  difficulties with  facilities at 

~ioustdn and j u s t  couldnl t get proper peroxide serv ic ing ,  

We coiuldn9t get -- 
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s h u l a t i o n  f l i g h t s ,  with' Jack f l y ing  the machine and 

iyi- i -i.L % /  ut o f  t h i s  (inaudible) v 
point of t h e  flight. 

: 
NGA: Yes, so i t  was o p e r a t i o n a l .  ~ n a  

i 
so that was Bind of the  end of dur c o ~ ~ ~ ~ t ~ e n t ,  except that 

we did consult with the Houstonj people in the fabrication and 

design of LLTV and of course 8. boupLe of' UG got involved vrith 

accident investigations d a m  there. 

i 
! 

k-. 
was in %-'TO school or -- I 

don't recall this -- B-70 schoch or B-58 sc:?ool,-bwt in p r e -  

garatim for 0-70, t h a t  i s  c 
! 
I 

Con gut  wrapped u t h ings  ."-nvolved w i t h  B-70 

in t h e  S ~ X X  of 1965 

flights in the m 

flew most o f  the ls,tter 

m fact, the people:who slew the different  flights 

o f  htereaking and, in fac t ,  tb 
i 

d i s t r j bu t ions  are kind of interesting, 

MsETROPOLITAN REPORTING SERVICE, INC. 
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22 seconds more time than Don 

for a little over an hour's time, but made 12 flights 

f o r  59 minutes before the machines went down to Hmston. 

So, they were pretty proficient in the machine by 

the time it got do-& there -- each one c m e  down -- so about 

s i x  weeks here. 

(": <J, "vv 1 

T>:i jq & 1-49 c-a-vc v\, 

[-- ,i.- L2;T?p7. * For a ye r, but  t h e  i r o n i c  th ing about 

) went down there -- 
t o  check it uple months, 

I&%T3ANGA: For a year. 

,,_I .~ 

C, Latrdly wny of the guys that trained here stayed 

Kith u s .  

: d t e  ERTK'L: Stayed with us ( inaud ib l  

"'il, $#!AT9-4NGA : When they ck to EIY.uston 

they decided t t was t h e  end of the rope. !&ISs, of t k e l  q u i t  

znid stayed cut in Southern C a l i f o r n i  

: D i i l  they? 

METS0PC)LlTP.N R'POQTIWG SERVICE, INC. 
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58 ~ n d i a g s  were made in the lufiai- si inulation mode. 

We made 37 operational check flights; we made 15 flights 3.n 

t h i s  check-out o f  the jet stabilization system; we made 8 

flights for the auto throttle check-out; we niad~e k3 f3.ights 

t i s  really the biggest chunk 

o f  flights we made. 

We ma8.e 12 f l i g h t s  evaluating the s i d e  arm con t ro l-  

l e r ;  we Rade 5 f l i g h t s  evaluating t f ie  LEX panel; we made 10 

f l i g h t s  evrsiuiit",:ng the drag sS the machine, the aeirodyixmix 

:hararacteristics of the mach4rlc. 



to tha t  probably 8s  a. result of' our problern on -- ' 

Ve made 31 "flights evaluating the w t e  ctsmn~and 

system and th.en 26 flights specifically looking at lunar  

I . i  
c k-4 

a, t t l t u d  -- the combination of the two. 

: Which was the better thing. Now, the 
& 1 b 1  + U k ( I - ,  

pure a t t i t ude  e a m ~ n d ,  the oves, the  vehicle 

comes over nd it s t a y s  t he re .  The (stick) comes back to the 

( I n a u d i b l e ) .  

XI?. b%TP?tI~TC;A: Ho, no. i k l d  I-svc to hold t h e  s t i c k  

to whatever attitude he t.ran%ed to hold. 

M€TROPOLITAN REPQRTItJG SERVICE, INC. 
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it come back t o  the t i p  o f  t h e  vehicie and -- 
XI, W%TP&NGA: It w i l l  s t a y  at that a t t i t u d e ,  that' 

cor rec t ,  which i s  >:hat L,EM has and which i s  what LLTV had. 

: Yes, Fight.  

NGA: When vie o r i g i n a l l y  designed the  ma- 

chine, we designed it t o  what ne expected U M  t o  haire and, 

of COUSSB, it ChEinged es -- 

: As t i n e  went along. ,/?, .,tL+ * 

q t  along. And w e  up- 

dated t h e  LLW t o  be more 1 

We had t o  ke some bArd decisions on LLRV Long be- 

fore  system were frozen i n  t h e  LEbi.;. 

: I thLn% one o f  the i n t e r e s t i ng  d'esign 

ecaL1 and it i s  c e r t a i n l y  from a systcrns 
*. 

an,alysLs s t e a d  s early in the TV pi'iigram, d 
-7 

eparate' (au fa i lure  a.nallysis modes * _-- -- ~ .... ~.. ... ~... . 

And i t  was darned g39d exercise, at least  f a r  me. 
< 

I dan't reee3.3. specific des gri changes t h a t  were tmde out  of 

tha t  * 

METROPOLITAN REPORTiUG SERVICE, INC. 
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r i  [:x,-ci .i#\. r"" ,~ ,.,, Well, I t h i n k  some of t h o s e  changes 
i 

t h ~ u g h  ii'ere made b e f 3 ~ e ,  and ,the analysis i t s e l f  was j u s t  

r e f l e c t i n g  what viould haapen on t h e  i s  t h i s  t h i r d  c r a s h  -- 

I ' v e  heard i t  expla ined  -- appa ren t ly ,  it was a gene ra to r  

f a i l u r e  ? 

MR. ~ ~ ~ ~ ~ ~ ~ ~ ~ A :  That i s  c o r r e c t .  

L- ,.i ~LL.."-?jpL,, : And then  from t h a t  t h e  r e s i d u a l  f i e l d  

t h a t  a p p a r e n t l y  no knew was t h e r e  kept  t h e  rela t o  

? u t  you on t h e  b a t t e r y  from dropping i t  out  o r  dropping i n .  
, .  

So here  you are w i t h  n e i t h e r  bus t o  

senerate power. 

YATUXSA: T h a t ' s  r i g h t .  We had n e i t h e r  

pneratcir power nos b a t t e r y  power. 
" 

-,,y\- : An3 then  I heard a l s o  t h a t  once t h e  

5ngine Plan& o u t  due t o  t h e  e j e c t i o n  seat gasses, i n g e s t i n g  

i n t o  t h e  eng ine - as you pointed ou t ;  tka engine wound tiown 

i n  I?PM's. 

YCIUT gene ra to r  wound dam t h e  f i e l d  dLsappearance I 

the-r- . lay came on, the b a t t e r y  came on, and t h i s  a t t i t u d e  

:Qntrol SyStl?l3 started f i l ' hg ,  and t'riit's hOiciw they f O U I l d  

mt  what t he  problem was. 

And t h e r e  i s  a. good example f o r  t h e  f a i l u r e  a n a l y s i s  

l i d n t t  p i ck  up ,the thing, and a c t u a l l y  e - ~ e n  the t e s t  program 

20, l c t f s  sag, nore r c a l i s t l c a l L y  check o u t  the system. 

>fATPSIN(;A: Okay, w i x i t  else do we hata7e? 
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KR. ERTEL: Well, T th ink I want to ask 7612 a 

2supl.e -- do you r e c a l l  who was on that e a r l y  ad  hoc committee 

Name as many as you can, and I can say the  a d  hoc committee 

i s  -- 

b!R. MATRkWGA: I can go back and look. I remember 

J i m  A t k i n s  s p e c i f i c a l l y  was on it I remernber (Farmer) John 

S m i t h  was on i t .  

#as on i t .  Joe w a s  a performance engineer. He l e f t  shor t ly  

the reaf te r .  I have no idea  where he went. 

I remrnber a fel low named Joe (Washf ie ld !  

I was the  Chairman of t h e  committee. 

vi&s mom? or le5s addressing the general  problem of 1una.s 

landing and what can this center  contribute t o  it, b u t  it 

iidn*t r e a l l y  cunst i tu .%e bui ld ing a simulator .  

m,  !wlTA*NGA: No. And t h e  qilestion was, what k i n d  

,f simulator should we use. We went down t o  the s m t h  t r a c k ,  

c e ,  and talked w i t h  those 9eople t o  see i f  there  

<as some wag we could o r ien t  the rnen on the  s l e d s  down a t  

;ou th  Track t o  stmulizte it, t o  see wh.ether we could do Lli; w i t h  

~ , ~ T ~ ~ P ~ L I T A N  REPORTING SERVICE, INC. 
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--- : Well, >~,OU had t o  g e t  t h e  gene ra l  para- 

met r ic  things t o g e t h e r  so that you would need, l e . t t s  say, a 

Combination o f  a j e t  engine,  bu t  as i t  turned o u t ,  the  

combination o f  a j e t  engine rocke t  made more sense. Because 

o f  t he  impulses involved. 

MR. ~ A ~ ~ ~ ~ ~ ~ ~ C ~ :  We wen% up and ta lked w l t h  some 
c bLL‘C,e- 

people  a t m L a k e .  They had ib tower ,  a 100 f o o t  tower, 

that  t h e y  were running some Ranger rocke t  engines,  rocke t  

engines that could have been u t i l i z e d  on Ranger -- using 

radar altimeters. t type device.  

t h i n g s  .iere t o o  c c n s t r k n e d .  We 

flgured we hed to g e t  something t h a t  could go to 8s high 8,s 

1300 f ee t ,  &!id t h a t  was the k ind  of number ‘we t a lkec?  a b m t .  

As high as 1000 feet t o  slmulate t h i s  Last 1330 

fee t  of the  l u n a r  Landi Q, and that W R S  one thing tha t  made 

US so skepb,iczJ. of t h e  LLRF a t  LangZep. 

We felt that they Just c o u l d n i t  get enough s inuZa t io  

time i n  t h e r e  to do t h e  pilot enocgh good. 

t,*b fk : w t was i t s  he igh t?  

XI?. MATSiNGI.: 200 re&, maximw. B u t ,  of caiirse, 

MWilOPOLITAN REPORTING SERVICE, INC. 



35 

And I think,  again,  that was f a i r l y  well. confirmed 

that -- 
p -4- e 3 L t C i  : Yes, they  stopped using them p r e t t y  

e a r l y .  

zr%i, ~ ~ ~ ~ ~ ~ G A :  I ' m  aware of t h a t .  They d i d  run som 

nding gear type  s t u d i e s  w i t h l t ,  which were extremely use- 

f u l .  Each one wound u p  having i t s  p lace ,  8,s it  turned ou t .  

But from the P l i g h t  t r a i n i n g  s tandpoin t ,  I think 

2 1 1  t he  ex t ronau t s  had flown the machine, and our  p i l o t s  

-er,tainly f e l t  t ha t  the  s t r a n g e '  a t t i t u d e  you got i n t o  with 

this m a c h k e  was like nothing e l s e  they  ever experienced 

3efore or  s ince ,  o t h e r  t n on the moon, 

ii just bad the  t i . p ,  a t t i t u d e- w i s e ,  so 

far -- unnaturally far to get t h e  proper thrust and t h e  prape 

t i l rus t iwckground. 

And, or" course, the other tktng was t h e  v e r y  steep 

l t t l t u d e s  that were i olvud i n  th whole thfng.  They '#Eire 

nuch steeper than nom d, let's say, w i t h  a '  

r, f o r  instance. 

"a, ERTEL: WC3u3.d y3u ddress jroumelf a little bit 
&bu;-- 

to your fixed s imul n t or ? 

XX- VATR4NG.A: WeL1,  gain, the fixed base simula-to 

?ach one had i t s  place, and 1 think you could n o t  bzve done 

2s good a job i f  you didn't have any one of' them, 

The f i x e d  5csn s i x u l a t o r  ce r t a in ly  allows you t o  
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go t h o u g h  a l l  the  paramet r ic  t ;s ,  p a r t i c u l a r l y  r e l e v a n t  

t o  t r a j e c t o r i e s ,  b u t ' i t  does nL.. .P7e t h e  p i l o t  t h e  f e e l  of 

the la.rge a t t i t u d e s ;  he cannot t a f e e l  for i t  on t h e  f ixec  

base  s imula tor ,  o r  even a. moving 'base s imu la to r .  

Because you d o n ' t  hw7e t h e  a c c e l e r a t i o n  a s s o c i a t e d  

w i t h  t h e  large a t t i t u d e .  

base s imu la to r ,  b u t  you don't have the  a c c e l e r a t i o n s  t h a t  

go on w i t h  It. It's n o t  a l l  there.  

You can t i p  a c o c k p i t  tip on a g;rounC 

XR. ERTEL: I t ' s  rea l ly  -- f o r  some reason, I ' m  sure  

it was a good idea, Somebody t o l d  me t h a t  the f i  

s imu la to r  -- i t  w a s  rea l ly  a s imu la to r  s imu la to r  s imula tor ,  

x c a u s e  it  qou2.3 s i n u l a t e  RV's 7~1bich would s imu la t e  the TV, 

*hich would simulate t he  LEM'S. 

m. MATMNGA: i~ small -- 
.~ .- 
@,,C->L.- : ~t d i d n ' t  rea l ly  s imu la t e  the TJ, 

Y 

I*%, ERTEL: It d$d i p I  a Sense, d i d n ' t  i t? 
L.$t .$1&F 

. '  uund work; r i ts a t r u e  

3Lmula t icn ,  the ' s  j u s t  sort o f  a. fo::Low-an of the RV'??- 

system f o r  t he  RV t o  do basic f? r e s e a r c h  work, 

kid some was done, whleh r e a l l y  wasn ' t ,  ES you. c a l l ,  

ieCessdri2y  related t o  t h e  moon, 

KR. b8ATMNC%: That's right. We were i n t e r e s t e d  i n  
- 

) a s i c  r e s e a r c h  and research t h a t  pertained t o  as  wclf. as 
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C~'.&& 0 ,P : So you had 8. diial role with the RV 

where the TV sirnulator,as far as operational training, it was 

timed -- it tias late enough so that we cwld get more up-to- 

date with developments in configurations, 8x1 t h e  way around, 

But then we went a,head and p u t  soliie (vrLrgos) back 

Into the W ' s  to keep up wl th  LEM. So in he long run, 
' W W X  i 'q ,**.f Wdtr :w h u t  Y1 3-~+ 

probably wound up 

additional operational controls. 

complex- (Lm+t~+?. L ) . R V  I?eca.use a f  the 

And this is where, 1 t h i n k  there's addressed -- we * 

'/?"Z rj-Q 
hit an the r e a l  weak spot, as far as the failure- 

sCudies  is concerned. trying &I handle this 

t r a n t i i t i m  from 3V to W ,  that kind o f  a2 e f f c r t  really had 

t o  take place. And it was s t r i c t l y  a fal.l-out o f  an 

.~ ir .~...~;. , 
117L .'WA V l i ,  < 

,ac b-t 
exercise in the system, jet systems. 

pi 
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and the jet engine, of course. Me lost t h e  jet engine and 

couldn't (inaud.ible).  

But those really were tbe'only two areas that we 

d i d n ' t  have some form of redundancy. '/5-*.\ 
: You bad yo$(burn)q,eat , .,, accumulator -- 

. .... . ~ 

el%. 
was redundant to the normal hydrqlic pump on the j e t  engine. 

NGA: Xfght, but  if you had a hydrol ic  

line failure, adhere you lost h lie pressure, th accumulat I 

vrould not  -- 
I'm going to have to but o u t  for about  a. half an 

hour. 

n-'hk?a-\ : (Tell) want d to catch us earlier '3 

today, so w t i i  don't we rnove down G here w i t h  him 2nd then 

la ter  on w-rwp--r.rp. 

WGJ-: 'rie?ll plunge tbzough some of these 

i;hin..ngs. Ibve been t r y ing  to ge t  to t .I; ever since you 

-ailed s a y i r g  you 611ere golng to cane, and t h a t  g o t  delayed 

mtil ton~r-reiw -- ura%il ionorrow -- mtil tomorrow* 
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hrR* XATRAPGA: Oh, I don't know. 

FIR, ERTEL: I thiink t h ~ ~ t  W ~ S  r ea l ly  -- 

: See,that was (Lnnaudible) at Edwards 

( i n a u d i b l e )  p i c t u r e  (I 

ME. FIATRANGA: Okay, I ' m  sure I have -- 
: --and should probably h w e  a nega t ive  

3f your (Inaudible). 

: I would l i k e  -- 
(END OF TA?E Oh%, SIDE O N E )  
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