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| ORC July 28, 1971 and his participation in the RV. I'd just
ChC, e wobisi] wpv Cam Lis

" ike to havéwjfé'igjt%ﬁﬁéﬁdéﬁ};eﬁ«} kind of reminisce sbout what
L rou did and whet was good and btad and the sweat, blood and

- ,ears, and laughs and =~

MR, JAXVIS: O.K. Well == o
i ) 5%% Sy . f?ﬁ"‘i,ﬁ A A

MR. ERTEL: Try to give it a Iittle"ﬁ%mbesides
;;hat so It will be believable to the public.

| MR. JARVIS: Well it's kind of hard to talk with tha
hing staring nme in the face.

MR, ERTEL: Oh, don't worry about 1t (Inaudible.)

(Laughter.)

MR. ERTEL: And then you can spit It out.

MR, JAXVIS: Well, well | guess it's really been
juite a while. | haven't had much time to think. Oh, some
xperiences and problems we went through. Maybe it'd he bette
£ 1 just kind of started at the beginning -~

MR, ERTEL: Yes.

, MR, JARVIS: -~ and kind of went through that,
.equence-wise. | guess the first -- really the first, oh,

| evelopment sequence involved in the program was the design
.nd fabrication stage which was more or less done hack at Bel

nd involved most of the people here in liaison with the Bell
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~engineers. And up to the time we received the vehicle, I can! ;

i really, oh, remember the Kkey things that happened. Some of ¢} i

. things that impressed ne at the time, I think T was fairly

' impressed with the sophisticated nature of the vehicle, prior

?fto the time we received 1it.

Probably not to the degree that == probably not to

‘tne degree that it turned out being, I think in reality. As

lz.we went through the development phase I think i1t -- the

‘complexity grew == at least it grew in ny mind. Tne key thing,

‘just to describe the vehicle very briefly, is, a very systems-

“oriented vehicle. It's a vehicle that was entirely dependent

Eupon the electrical flight control system, which is kind of

unique for an earth-oriented vehicle because there's not

I can't think of another vehicle flying to where if you lose

§the electrical f£light control system or electrical power

completely, you essentially lose the vehicle.

So that kind of dictated a lot of the design

thilosophy and added to a lot of the sophistication itself.

j Of course when we received the vehicle, it was in a disassembld
state and | suppose Wayne could probably fill you in much
better than I can why we received 1t the way we did, There
1;were contractual problems, tiae problems, schedule problems,

. same as any program.

When we received it, it wasn't completely put

itogether right. W agreed to do a lot of the final assembly

d
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‘work and essentially all the integrated flight control systems
f;tests ourselves here with the contractor's support, So a lot

of the systems hadn't really been proved cut, like that jet

UK e colR g
added-to~the control system, and added—teo—the control

systems and electrical systemg, and all these things really
- hadn’t been =~ really hadn't been == integrated and run

together, and it was really at a pretty green state.

So we went through a couple, three months, | can't

' remember what the time was, tying everything together and

getting the system on, and continuity checks and de-bugging,
and these sorts of things.

We finally got to the first real area of systems
testing which was the running of wnat we call a closed-loop

test on the jet engine attitude control system. This is the

.control system again and all the electrical system, and they

position the engine vertically during the various modes of

operation. A fairly complicated and sophisticated system in
1ts own right.

I remember the first time we ran that, we tipped the

whicle and tied i1t down with big, half-inch steel cables, if

1 remember right (chuckle) to steel girders on the hangar

f:floor, the calibration hangar. The idea was that because we

%were going to be cycling the engine, which is a pretty massive

2lement, We didn't want the vehicle to bounce around all over

the hangar floor and be damaged. So we tied it down pretty
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_tightly. And of course there were a lot of people around

. because it was the first really thing we were going to:

demonstrate == in an operational manner.

So ne had a lot of -« 1 remember Bellman was there,
\{‘ﬁﬁ gﬁﬁ Al ié,é s

. the project manage{}é%ﬁ%@%@%ﬁ} and a lot of people == a lot

" of interesting gawkers,

And we fired it up and, lo 2nd behold, the first

thing 1t did was, there was some type of structural mode,

~stability problem, and rather than just sitting there like it
- was supposed to do, it began oscillating in' such a manner as

to just kind of bounce it up and down at a perfect rate of

And 1t was really a very funny thing to look at ==

here's this big thing tacked down to the hangar floor and

“there's the engine just sitting there == (Laughter.) bouncing

up and down.

And then when 1 kind of looked over at Bellman

about that time, and you know, you could see the concerned
Y t‘.,"‘fﬁd_i :? LY

kind offgﬁp%aupon his face.

That was our first systems try and of course our

first major problem we had to deal with.
L @M}w fo AT ;:{é%
MR. ERTEL. You forgot the fact that the half-inch

nable, Or the tie-down cable, burned into =~

MR, JARVIS: Yes. That's right, | was going to get

into that. | forget exactly when that happened, that's right.
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11 That was ancther ==
iR
2 MR, H : That was a very early tie-down thing -- ¢ g

5  they get any polarity at all?
4 MR, JARVIS: Yes. ¥hat was happeninz was, we built
5 ,up the ground power box,

(?ﬂﬁ:;’;{%}”\
MR, “PREEL Yes,

& O
(o]

7 | MR, JARVIS: 0,K, It supplied 28 volts to the vehiel

(3011} 434

§ 1 but nobody put a bottom on it, and all that wire was in there
% | open and exposed, and some of the wires going to the breakers

16 were close enough to the bottom of the box that they rubbed

i1 on the bottom of the ground.
12 So, sometime during those tie-down tests, somebody
13 1 dragged that power cable on one of those steel girders running

through the hangar floor, and the steel girder of course was

13 what the tie-down cable was fastened to holding the vehicle
down.

17 So you had a 28 volt eircuit, you know, through the
18 | sower box, through the vehicle, down through those steel

19 girders and into the things on the floor, yes.

TE76 NEW HAMPLHIRE AVENUE, SUITE 210 @ LANGLEY PARK, MARYLAND 20743 &

20 So everybody's standing there watching around,
21+ looking around, and this thing got dragged over there and

22 nobody noticed it, and all of a sudden, there was a little

23 puff of smoke, a flame, and those == (Laughter.) steel girders
24 just melted and fell right down on the floor.

25 And that -« 1 tell you, that really Impressed me,
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ron know. And what -~ really the funny thing about it ==

| sverybody couldn't understand it, you know, my gosh what's

wppened, you know.

; And the most impressive thing was that everybody was
fraid to touch the vehicle; everybody was afraid, gee whiz,

£ it did something like that to the steel cable, you know,

- 7hat would It do to you == blast a hole.

| Everybody looked around and it was a long time

sefore they really found what the problem was, a couple days,

- think. Butﬂt'hat was pretty exciting.

BﬁR.ﬁiEQ@:& Well didn't you initially, when you
urned on that stable emission and hyr:i?g;ic system, wind up
rith a bunch of hardovers, very, very early in the testing?

MR, JARVIS: Oh yes, yes.

CILmg o

MR. : (Inaudible.} with BooM, BooM, BooM, full
Eﬂthrottle on the gimbals, like 40 -~ ah, what was that, 40
%diegrees?

MR. JARVIS: 45 degrees, yes.

(“‘;, L v AR .
MR, W‘ggf 40 degrees in pitch and 40 degrees in
roll, and you can wipe that thing around those gimbals,
?hardovers, from center both ways. It was more dramatic,

H
il

iobviausly.

i

,
|
H

MR. JARVIS: Yes, but that didn't, systems really,
rrsonally, those don't bug them too much because, you know,

1
they're essentially basic problems, you go and
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S flip wires and get that squared away, but when you see
! something Sitting there vouncing like that, you know you

really have problems because --

Cj?,ffi:?’% :,3% } B
MR. #EPEI Well, they beefed up the gimbal rating,

‘as | recall ==

Mx, JARVIS: Yes, and changed those linkages,

- remember those linkages they had on the gimbal pots,

YEs, we had to square those away.

We built up our own ==

T .
£ You strengthened that whole structure 1IN

i that center frame, and put a cap on the box frame

MI?. _g_éRVIS: Yes.
il
MR.@% 4\-- added braces here and there.

MR, JARVIS: So it’s quite a -- quite a reworked job

G,
MR. FRTEY  To get it to take the hydraulic_system?

.
L

MR, JARVIS:  Yes. Yes. Get rid of thel stick in

wiia;;?)get rid of the structural mode.

I Cllngen
MR . EREELS And you had the problem of the backrack

MR. JARVIS: Yes. Now that didn't develop until we
TN

zot into the att enna.

2

MR,
MR. JARVIS: Yes. We had the rate gyroz located on

the aft platform ==
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You moved them up.

MR, JARVIS: VYes, we had to relocate those, beef

1 those wp.

MR, ERee#  Mount then an the hard structure,

MR, JARVIS: Yes. And I guess thst was before we
got Into the next big srea of development, well tho next
phase, which was the runs outside. The jet engine and the
lift rockets,

And, boy, they really made an impression on me, |

- remember the first time we had the big lift rocket fire, you

know. And Walker was In the cockpit, you know, and ==
Ciilgf{aw _
MR, “ER®sL: Well, you know, Ray White was In the

first one,
MR, JARVIS: Oh, was he?

LR -
MR, ~BRPEG

Yes. Ray White was the first pilot.

MR. JARVIS: He was, huh?
Chbaes

.

: First guy to fly, 1 should say.
MR, JARVIS: Because 1 remember the first one. 1

thought Walker was In the first one. Ray was in the first one
f’f‘ﬁxg _ _
VW took the jet engine out and we put a
have
wunk of concrete. We didn't sour tie-down sunk in the concret

MR, JARVIS* I remember,yes,
??Z}i

Ll

MR, %R FE.' -~ and we hung this big concrete to

stimulate the jet engine and help tie it down because those

things, you know, weren't sunk into the concrete to hold us do

METROPOLITAN REPORTING SERVICE. INC.
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ind so then we fired the rockets and, it Was great, we had the
rocket firing, we didn't come up that much, but where we got i
gfétrouble was purging. And we had no suspicion whatsoever that
#e were golng to get momentary thrust on a full purge, where
_you're really passing the high pressure helium through there,

It*'s all over with, but it's a knack that we got a

~2ouple feet off the ground.

MR, JARVIS: I think | remember that hangar.

The concrete hangar?
i MR, JARVIS: Well 1 remember the first time -~ it

1:rea||y left an impression on nme == the first time I heard thos

flif‘t rockets go off.

e
4 'f,{,ﬂ. s

i
MR,~RRPele Oh, it's so nolsyy.

MR. JARVIS: Boy, I just, you know, I'd never

tassociated that much noise == the first time | heard them ==

7 ‘{,{«:‘ g '-
#
MR.;EE%EQ: Well, we had the Munsies on too and you

think that more than just the pounds of thrust, it's how many

nozzles you got.

MR. JARVIS: Yes. 1It's aterrifying noise.

= .
MR, - : Attitude systems blending INn.. .

MR. JARVIS: I just couldn't visualize a guy

! "lying through the air, honest to grsn I couldn't. You know,

i

[ think all the way through I think | really had it in the
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rack of my mind, | really didn't think we'd end up, you know -

somewhere along the road something's going to occur that'll

revent us from flying this thing,

I mean, you know, | probably wouldn't admit it to

wself., But boy, | really thought that when I heard those

. .1ft rockets fire.

Oh, | remember now, the first time Walker got in anc
‘lew =~ or he was going to operate the lift rocketsand also
'ire the attitude rockets with the stick, remember that?

Cilcrge~

MR, :  Yes.

MR, JARVIS: And it so == It just turns out on that
Lay there was only two places where there was a possibility of
:etting two electrical plugs switched.

And there they were, they were usinz a key different
;0 you can't put them in and screw them together. O.K. These
swo plugs were keyed the same, but nobody thought you'd ever
;et them together even though == get them mixed up ~=- even
hough they were right next to each other because one was a
izle plug and one was a female connector, you know, SO usually
'ou could look and check, and then plug 1t in.

But lo and behold, they spent all this time checking
mt the attitude system in the hangar, finally they got it
mt and the first time the pilot was going to operate it

iressurized,

And he got in and I guess he operated == | can't
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remember whether he operated the lift rockets first or second,

anyway he got to the attitude rocket portion, and he energizec
everything and turned the system on and he moved the stick =~
I think 1t was in pitch -- and nothing happened, you know.

Everybody's standing around waiting for the rockets

to go up and they never went off, and of course Walker comes

up with this big, blank expression, you know.

Then he lets the stick go and he cones back to
neutral, and I'11 b@m; every one of those doggone
rockets, 1t seemed like, went off. (Laughter)

Everybody looks around, you know, and gee, I didntt

| feel real good about that (laughter). That's when Leon was
out here and he thought it was so funny. And I looked at him,

! 'and 1 looked over at Bellman again and he's kind of ==

kind of nodding.
So Walker grabs it again and he pulls it back and

again nothing happens and he lets it go, and gee, again all

know, we really got a bad problem, because we checked the
thing out, you know, and 1 couldn't imagine what it could be,
So he went through a few more tests, and he got down
and we were kind of interviewing him, standing around the
vehicle there. Somebody asked =~ I don't know if 1t was ne =~
somebody asked -~ well, no, 1 know I didn't ask, because 1

didn't even want to talk to him because 1 knew we had a bad
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sroblem. Somebody asked nhim what he thought of i1t and he said

"Well,” he said, "It's not too bad except It seems like a

little too much lag." (Laughter,)
He didn't even cetch the fact that they were all
going off, and in fact he could sit back there and wait all

day and nothing would happen until he turned 1t loose. To

~him that was lag, you know, a big bad problem.
So anyway, We got to looking, and it turned out that
in the first place, Leon, who's the engineer from Bell who did

i a;"m:rz.-%;ﬁ (é
most of the design work on this system. So he had k&—swalke

#) to go right off the bat.

Anyway, he went back and started checking on the
plugs == well, he went back to make some voltage measurements
on those plugs on the gyro, the two plugs that you could swite

He pulléd them, zot to checking and he looked
at It. . A he realized that, doggone, the first time, th
guys got those two plugs switched. So then he switched them
back going the way they were supposed to go, and thought, well
it wasn't but a half an hour, and the problem's squared away.

So, everybody felt good after that, and we went and
played golf that afternoon. (Laughter.)

But that's really == I really learned something fron
that, you know, the only two plugs in the vehicle that could

switch and that could carry down ~- it affects other programs.
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MR, JARVIS: Because the guy that put that male plug
inreally had to Jam it to get it in because the pins wouldn'

fit. He nhad to push them in until there was some hard rubber

underneath i1t, he had to force them in...

Well, anyway it happened, and I've sort of explainec

the whole problem.

But, oxey, from then, those were the tie-down tests,

then we went to the tests on the fixture, where the guy gets -

the pilot could actually get in and, you know, move the

vehicle and pitch and roll, these sorts of things.

i

And we went through several months, I guess, of tho:
types of testinz. W tested the lunar simulation system, the
weight and drag computer, which is all part of the jet engine
attitude control system.

C\—;{f{; i %{/M
MR.-Es@E%: We really didn't make == we didn't do

much on the lunar sim module after our first flights, as I
recall. V¢ were anxious to get in the air and =~

MR, JARVIS: W did quite a bit, and they were ==
well, with the auto-throttle system, remember those tests =~ .
remember one test we were running on the auto-throttle system
with Willy in the cockpit; remember that?

They were running a frequency response test, Fie

had the van pulled up there, and I guess I was kind of talkim
with Billy, with Willy through the -- on the mike, there =~

oh no, 1t wasn't Willy, it was Kick. Nick was at the cockpit
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I gian't know Kick too well.

But he was running the Jet engine and what the test:
were, were frequency-response tests on the throttle system
where you automatically drove the throttfe at various
frequencies and this kind of thing, to make sure 1t was
working properly and all this sort of thing.

But i1t involved electrical control of the throttle,

which the guy sitting in the cockpit had to relinquish to the

| guy running the test. So he had to sit there with his hands

in his lap, and kind of watch the Jet engine throttle move
back and forth.

VW had a lot of problems with that throttle system
initially, that's one thing we discovered because of the
friction -~ the cable friction. So we had to goto a
hydraulic system, I remember that.

Anyway, these were all tests concerned with that.
Anyway, we were cycling the engine and we put in a very large
power-off input. And | didn't think you could drive the thin,
past the idle stopper on the engine, because there were
mechanical stops there.

It turned out that, even though the handle stopped,

there was enough slop in the linkages that you could drive th

grc control lever on the engine clean into the cutoff region.

And that's what happened. The handle came. back, stopped, but

through the automatic throttle system, it drove the throttle
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control lever on the engine to cutoff.

So the engine shut down, So everybody's sitting

. there watching the tests and they were going pretty good, and

' 211 of a sudden tne handle comes back and the engine stops.

And I kind of looked up ard I looked over at

averybody else and Nick xind of looked up In the cockpit, you
know, looks around. and, I didn't know what had happened,

nobody else did either.

And then the throttle started going forward again.
And 1 == it didn't bother me, 1 thought well, the engine
shut down, big deal,.tut I remember you kind of voiced your
concern at that time, began to get concerned, and yelled to
Nick to shut the throttle off, 1 guess.

I guess the problem was that when you pump fuel
in a hot engine it'll blow up on you.

MR, vﬁy Yes. (}gandib;e) firing, and you
have to pull it down into the hot section,

MR. JARVIS: But, I guess that kind of shook old

Nick up quite a bit, because he wasn't real red-hot on these

~electrical systems.

S Well during a lot of these tie=down
tests, and even rocket tests, you would == as well as jet
engine testing from rocket tests == you would cycle these
things from your test card.

MR. JARVIS: Yes.
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. e,
C:%‘Li..v [ £ =

MR, =227, You would cycle both the attitude
rockets, various frequencies =~
MR. JARVIS: And the engine.
t?fi,i\;:—»’;’ .

MR, BR®E.Y And you would cycle the engine on the

gimbals., And you would cycle the solid ones.

You would do this all from a sigmsl generator, I gues;,

MR. JARVIS: Yes, Yes, the only way you really had
of really doing a good evaluation and good analysis on these
systems to make sure that all the integration is == the
interface -~ is proper, was just the == like you said before -
everything on it, if it was controlled by an electrical system

(e

MR. ER You missed out on the ~- on the stuff

that they did on the T.V. done at Ellington, but there was a
wes a whole raft -- I would say months and months of testing
that one fixture where those guys were cranking in all these
frequencies, you know, and all these responses and all you
were doing with the pilot up there was flipping switches and
riding it , While the data's being ...

MR. JARVIS: So anyway, we went through many, many,
nany tests, but I don't remember what their time sequence was,
it was a long period of time.

W tested everything -- every test we could come
up with we felt would be reasonable to run we conducted. |
remember we even wanted to hang it on a pendulum, you know,

swing 1t, so we could get the jet engine in the picture ==
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tie dropped that after guite a while, finally. W

 finally threw it out as probably creating more problems than

it would help us, which I guess is probably true.

Then we went through the flight test phase...

Olrgey
MR . ERTE Well you got that when we made the

coembined picture, really.

MR, JARVIS: Yes. The only thing you didn't have,
the only thing you cculd not test was the operation -- the
closed loop operation -~ of that lunar simulation system, the
weight and drag.

RV P

}*@. " VY YeS. YeS.

MR. JARVTS: You couldn't, because you had to have
translation == translational motion on the vehicle itself.

" %L’{fv’!“\g “

MR=BRPE]: That and the yaw axis with attitude
control, we never got.

MR, JARVIS: That's right, we never cheeked == we
didn't feel that would be a problem. Sure enough, that was
one of our first problems. But =~

M s )

MR,.-FERTEL: Well, 1t wasn't that bad.,.

MR, JARVIS: It wasn't real bad, but we had that
mysterious == well, in fact it was the attitude rockets
compensating for it, but we didn't even notice it until we
started looking for ==

Ohlon ey

MR, EREEL:" Yes. | forgot all about that observance

I think we finally attributed it to the exhaust gas swirl.
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MR. JARVIS: Yes.
X & e

&
MR . 2

~ . . .
i~ In the jet engine. As the jet comes

i oumping air through, intended to give a rotational moment.

and this is just set up to fire their rockets and wetd sit up

there and burn fuel, compensating for that.

....S0 we looked at several ways to stop it early in the
. éﬂ -:.},«E }L’o Crpmg
flight -ffrswdibre ), with a minimum amcunt of work,

rnd we wound up with a compresscred bleed coming across the
=
1imbals with gwi41 rdde and back to the back end at the rack,

30 we'd get the most mom&:@,;{ﬂ;in;idip’.};_.,ak);r/;?inally, e

>nly had about eight pounds of pressure in that thing from the
rompressor, acting as a continuous bleed and pointed iIn the
ypposite direction from the exhaust gas moment.

lancelled it out!- And it worked beautifully and we got it fo:

But you'd never notice it on the engine as far as
;as loss.

So that solved a problem which was really going to
2t up maybe 50 pounds of peroxide, which was damn critical.

MR, JARVIS: So really about the only system we
eally didn't run a complete test on was the weight and drag
omputer and the -~ that part of the lunar sim system.

But that was actually really the key == the key

ystem == the system really that the whole thing was built for
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SEE m:vz’i [

As far as it reaIIy put you in a lunar simulation-sesed.

.y
It's funny how that whole lunar sim

c2, i»xmya :
MR, =ERTE:

mode progressed from the weighing =~ initisl weighing circuit

that you had there -- and eventually you threw that out in th

T.V, because you found that == from experience you could, 1
g,
y«ﬂiﬁii: Ay By

ruess, predict things fairly accurately within the?ﬁtmmm%

sperational time that we could predict the weight that we‘re
going to start sending this and this kind of stuff.

And we didntt really have to have these real refine«
iA“QL&Wp;wd

| But then, the last thing that I heard from Dean, when 1 was

| down there a year and a half ago, and I don't know if they

aver did anything about it -- and that was eliminating the =~
It may have been eliminating the auto-throttle.
MR, JARYIS: Oh?
¢ Lo
MR, .ERPELY And let the guy come back manually -~-
MR, JARYIS: So i1t would compensate for weight

hange?

Right. But there again, itf's just
me more step back to trying to eliminate complexity. GCh == 1
now what it was == I believe (Reiken) was telling nme that
'his was something Houston had asked them to look into.

MR, JAFVIS: 0Oh, | see.

m‘f't e
To study it. And whether they == I don’

hink they ever did 1t. I'm sure they probably got the thing

he same as It was when it was essentially.
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Ei'{tii.\
gh“é”?*ve been doing it for two and a half millicn,

MR, JARVIS: That was a big ~- led' tO many

problems, %211 of course we didn't get into that when we

~were sim testing until, well I forget how many flights we've

' made -- we've made quite a few flights.

L

MR,

7

Well, when you consider the display

system and the radar systea, the attitude control system of’

the vehicle, and the lunar sim mode and the Jet

stabilization system, the emergency mode for all these
things, the jet engine system, the rocket system «- It's a
dam sophisticated piece of machinery to integrate all that
stuff and to do that job with a limited weight =~

MR, JARVIS: Actually i1t was a system with a seat
on it for the pilot, a place for the engine, and a frame that

holds them together.

Jo2 ¢y Either two or three guys up at Bell
have mentioned something, and I haven't heard it out here yet
But it was the effect of no visible means of support,
because the machine had a:built-in recovery factor.

Did you use much at Bell? 1 mean, I'm trying to
figure some way that I can use it in a footnote --

f;@:ﬁig,
MR, ER®E{: They often talked about, maybe ~- we

always had a problem, 1 think, in trying to fit in all of the
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displays and switching and pilot == a hell of a lot of concerr
really, on the pilot's ability to react to emergency =~ to
take his action == to be able to have the right access to the

switches and displays and SO on.

And with the X=1%, living along side of 1t and some
of the problem they were going through == their trials == 1
think it only happened like maybe one flight they had a
retro probe or something, but we always make an interesting
proposition about, maybe we'll do this job with a retro probe

independent of the bumper tension, or something like that,

ito key it off.

j;&’»ér";%
Really, we weormed from yaw pedals and center

stick to the sidearm control. And we had that hydraulic ==
ag you said we replaced the throttle cable system across the
zimbals because of friction in the hydraulic system, and
then that had a back-up system, in case of a hydraulic leak.
So that meant another switch. These are things that
youtve got to have pretty good access to if you're going to

sver have to use them. Throttle switch == | think we had -

1ands, didnt't we?

le had a gimbal lock switch on the hand control, on the right

wand
MR. JARVIS: And you had the jet stab switches,

aunar sim switches...
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MR, = N Right, On the console. And the

" throttle over here and the lift handle somewhere else,

MR, JARVIS: &S Attitude . rocket switches.
At
MR‘ ze R

What was the switch that got removed out

e o e e o,

- - I M‘L:—':ETMNM\““Lﬁ -
1?7ere late In th frdnt clutches, | was trying to remember
it this morning. It was on the jet throtile handle, and
retlich

.

Herdrk Lnadvertently operated It. 4And 1t was decided -~ was

Yok
it =¥+ you said that told then he inadvertently operated

11;he switch on the jet throttle3

E"i{g{ > Yes. They. changed the seat and It
‘hanged him so that when he did what he normally did, he
;ouched the switch at the top and activated It. It had never
veen activated before.
MR, JARVIS: The switch that was on there was the
mergency throttle switch,
Joriad : That's what I thought. And he said he
ras In a bad way for a little while.
MR, JARVIS: Well, 1 think he did inadvertently
perate that on one flight. Got on the emergency throttle =<
t seems like him, but I'm not sure.

e
{70 v

MR, But i1t seems like we still kept the

mcrgency throttle system.

R, JARVES: Yes.
O ?‘&%@”ﬂ(}&*\
MR. : : And | don't remember how that == if that

as still operated
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MR, JAKVIS: 1 think they moved the switch down to

 the left-hand console or something =7 we dldn't remove the

switch, we just moved it to another location, I think.

One vad thing is once you activate an emergency

throttle, you can't get back, Because you dump the

| hydraulic pressure.__

i, A . .
MR, ué You"ve changed that with T.v. though.

MR, JARVIS: Yes. The one bad feature.

T think wetve fixed it in the T.V.

set with two systems, with double return set-ups.

MR. JARVIS: Yes.
MR, BRETELY But most of this stuff was just sort of

# /:-’é g’ﬂh )

one of z kind kind of a development. few things you

could run in and buy off the shelf, Some of the parts we

dug out of work benches here ™% guys had kept them for ten
years =7 that they used on X~1 aircraft or something -~ I
know the throttle system reminded ne of it. W just grabbed
some ten-year-old actuators out of the X-1 *% hydraulic -~ and
used them to fly these.

And come time to buy more and build them, then the.
r,V., nobody would keep that stuff. Go out and design
something new and get a bid on it and start fron scratch.

E;/LQ\% . Well, I think this probably would run

in to costing you so much, you know, you go out to

subcontracting =~
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P
I -~ I told you before --
Qﬁi“}W; : «w= - four Or five of those =~
{R.ﬁifv - ME% was footing the bill, you haw,

and was going to pay us for all the stuff, vut with the amount

of shop work and effort and extra stuff that a center can

throw into and R and D program and the proxo shop

arrangement, | would say just the general flight F‘R% center

money, wherever it comes from, and X~-15 money, and things of
this nature, that we were probably limiting, mainly at that
time, a hell of a lot of that kind of support when you get
around to it. You lose track, you don't ecunt, and you don't
add up, and so when a private contractor tries to get a job
out, It makes a hell of a difference, when you get to counting
properly.. «

G - A people say then, why the hell
should this cost so much more than the other;.

L S

MR, BR®EL: You can walk down here into some of our
6
pro;i;a shops, and you can take a whole crew of maybe eight or

. nine guys and throw on one project and make then work twelve

1 hours a day, seven days a week, until you get a job done, and

maybe In a week or two you're done, And you're over that hump
and they're on something else.

A you just can't do that, either as fast or as

' cheap, in private industry as you can with, soldiers, where

you've got all these experienced troops that work together
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pretty good as a team.

MR, JARVIS: Yes. W4Well, you know, you find you h:
to keep busy administrating their work; if you haven’t got
anything to follow up on with that bunch, you find you have
lay then off. So you lose your team.

Here, they get paid regardless of working or not,

you maintain your tea'n.

them., | daresay it would cost you a fortune in private
industry »

MR, :]ARVIS: Oh yes.

R. Eaaey T our guys111l do nothing but come out as
look'at the-thing green , they’ll size that+ thing, they'll
fix it, cut and try, and If it doesn’t work, maybe tomorrow
the next day, they'll have It.

But he might spend two months in design and

MR, JARVIS: Right. Draw it up.

LLH"J& ~

MR. Right, And then find out he’ll make 1
and get the part siXx months later, and it still won't fit,

MR, JARVIS: And he's got to go through the same
thing (inaudivle),

(ﬁaf;vy AT

MR, ﬁ: Hets still got to go through the same

Ciod Yy et ol b R4 QA
(_ﬁ A : (Inau{;ﬁe g *

e L»ff j?;»: ¢ SR AT Lwiua o
- _)&, PN /{A S

thing.
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Rignht. ¥®ell, later on, we

" won't bother this discussion with it, but we've got to get

into the aluminum welding problem with the T.V., Oh, that

~was a whole subject, there.

Thatt!'s got to be covered because it was, 1 would say

i the real milestone in a technical maragement quality triangle
here, YOU know, I'm trying to -~ it's all in the aftermath of
the hpollo fire that this all happened. Ad it was a good -~

it's a damned good example of the, oh, the after effects or

where..

It's the influence in how far it gets Oljg and
reaches into the depths of any program that has anything to do
with the lunar thing.

Even though we werent't going to the moon, we had
something to do with those astronauts and that created an

atmosphere where. . «

MR, JARVIS: Well, I can't ==

REETE Let's talk about Leon a little bit.
He -~ I talked about (Baskim) earlier this morning, coming ...
7 - ‘
down, and actually, Leon -- between Leon and Baskimé (Russna Y

s ™

sort of got in it too, but I'd say Leon and Baskim,..
Well Baskim was on it,~I think, over the =, v,
I.v. full-time as long as these programs were going. But

Baskim was a factory man, you might say, in the pad part,

mechanical =~
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MR, JARVIS: Mechanical englneer,
& ig p—

/iwx
MR, ; ‘fi -= Dby education -~ which | hadn't

realized for a long time. He'd been that for a long tinme.

MR, JAQVI I didn't know that

“~ Yes. And he's a colored boy, and a

! cness champion.

MR, JARVIS: Yes. Chess champion?
(’;‘é{:fm e
MR, ERPEE Yes. You never knew that? Hets about
second or third In the state of New York in the game of chess.

Mﬁ JARVIS- On, is that right?
o ,kz\.,ﬁ

Yes.

)r gfg% : What wes his last name?

3 Lfﬂ«

@
C%asklm Bil1l Baskim.

! lo, I meant Leon,

LY Leon (zwink),
§{4€B k\ 1 Zwink,
R
MR, BRERT: Q NOW Zwink, He was more of a systems

and test guy than what Baskim was and he didn't work on it

all the time but he was on it a good share of the time in the

RV.
And I think Leon spent the time with Edwards on the

RV, whereas Baskim didn't.

Leon in the test phase more than we did Baskim, even In the TV
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MR. JARVIS: Yes, he'd go through all the problems.

fr n’\gze,-i )
EREHL?  Yes, we had problens in Houston on the
S st

MR.

T.V. that Baskim didn't even jmew that he was running the shov

If It wasn't for Leon Zwink, coming dawn and bailing

us out In Houston, 1 don't think we would have made the

schedules that eventually we made without Zwink's efforts.
He's a hell of a sharp troubleshooter, He could

Just come up with short cuts.on getting to the heart of the
problem a lot faster than Bill == and with no loss of credit
to Bill at all, because as I say, hell, he was, for a
mechanical engineer i1t was highly unusual that he was even in
the spot he was.

g:ﬁgi > Well, there's something that nobody
has talked about yet, and I'd like to get... You guys have
had the experience of working directly on the FRC job and the
X-15, and you don't have all that many things to do.

But when you come to something like the RV which

here and Buffalo.

Mw how much extra communication problem do you
think there was that way for them, I mean -~ that system
compared to -~ the difficulties of a system like that ==
compared to something like the X-15, where'you just, you

Know,
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e,

-

One (mi%{e‘ making_./’éne project set-x

separate arrangements.

oo -
% “‘Lé‘}f : Yes. It would seem to ne that It woul

re almost impossible on some occasions to ever get ==

Ot . o -
MR, mﬁ%: ~hell, 1 think it really, it never --
?’—;&WQ - Bow much does it slow it down?

}.‘i{«f ‘

MR, f“‘“/ﬁbkay. It never slowed It down as far
ts the day-today operations. MSC let us have our nay, or
iead, you might say. And we ran with the ball.

They gave it to us and they didn't try to get it
iack, as far as the operations and the day-to-day program.

Now they kept in, 1 would say, very good -- in
reneral, they kept up with the general thing we were trylng
.0 do. In otherwords, to get a monthly or semi-monthly
‘eview ouUt here, somebody going down there.

There wasn't too much of it for the first couple of
‘ears.

That communication problem wes not a very big one.
't was done, and probably done adequately. But part of the =
*d say where the blitz came in that particular arrangement
ag that, in the two years or so of flying the RV, and all the
hanges that took place == number one, you have {(Happy Day)
hat was Dick Day,:» that was working for Warren, who
tarted out with the RV cqordination of thé key men.

W,
;‘;}* LA Ty

He hired Dean {&remiins) and put Dean on the program
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. fairly early. But Dick left, and Dean was left with it then,
He got some other assignments, Dean did, and I would say,
probably didn't get really close enough to the program during

its two years of flying.

I don't think he came Inright at the beginning.

|1 think we were six months or a year down tfle stream before

FErtsC

MR, <FAR¥ES: YeS. And then they handed it to him.

iThen they handed him that Gemini rendezvous problem in the

meantime .

MR, ERE :!:‘Yes. Right. So Dean was sort of sittin
over here to one side, not really knowing all of our problems.
Now then, and so, they're not going to bother us and we're
not going to bother them type of thing, okay?

And so there was a gap in here. Then all of a

sudden, the schedules began coming in, and people began lookim

" jup, and there was this big push to get RV's wrapped up and

Ao
down to Houston and T.V.'s ea=thedsr way, and all of a sudden

we woke up, we didn't have our documentation =~ we'd made all

'these changes and hadn't kept up with them, We got a lot, and

it

noney's tight, « =

VW had all this work to do, and all of a sudden the
sig old mushroom cloud comes up, and not much researchers to
12ck it with. And probably, a period of time for Dean getting

1p to speed again and realizing what we'd been going through,
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So, I would say that that particular area was
where the problems were. It didn't come with the day-to-day
unning of the flight test organization, but It was the start-
up and the generation of the T.V. program, and the things tha
should have been dene a year before they really got started
In earnest, pushing it. .

gLt by

And another “~»}itzy probably, was, by the time we
got down toward the last half of the == maybe 1t didn't take
that long -- of the RV flight program, I think our technician,
and ground crews, and our engineers, and all the support, was
a pretty well-knit group who knew what they were doing, lots
of confidence and operated pretty well. And I think the
success, In general, of the program on a couple of these
flights, was the little crap that went on. It speaks pretty
well for it. 6@2
But the other was that not only == and 1
would say most of the stuff I talked about Dean getting slow
starting on -~ it's in the operations area.

That thing had fixed-base simulator stuff, and
hey had a lot of other things in a supportive role, but it

'as the operations side that was so slow in coming and caused

o didn't have en engineering staff,
0 speak of, and it damned well had to be,-to take that RV

f
A
ver, It was over-simplified by a lot of people ghcuston.
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1 And i1t took Dean's normal reaction time to get up

to speed, and then after that he started battling, and he hsd

]

3 one hell of a battle getting support down there, and getting

3 | that operations phase cranked up.

5 Céégkeven went on, even when I was down there, (in
- 8 the TV ground run) , that was not --
E 7 | ﬁ]”jt hadn't really shaped up. You know,
g- 6  %eil's crash == 1t opened a few eyes, but they seemed closed,

g i And nothing was really done to really shake that operations

10 ; ounch up, and to put the kind of stiffening in it that it

11 needed, until, 1 think, Joe lost number one T.V.
12 And I guess then it was like the difference between

13 | 2ight and day. They over-killed the problem. And they put

14 sn a bunch of Philco people, and they changed their whole

15 | srganizational setup.
16 People previously running the operation == flight
17 1 snd ground runs and so on == pulled them off entirely, put

18 | the new team in and got them trained up, and this old bunch

76 6 NSW m MPSmiRE DVENQE SuUiTE 210 - LANGLEY QAQK mMARYL ARD 27832

19 1 now == all they're to do is to keep the maintenance up and
20 | the procedures mews=wtti=the-gukde changes.
21 It's in that area == it's a little sensitive, |

22 | zuess, but that's the way the cookie crumbles and...

23 25?\{ : Well, I don't know if it was f%’lallickg,
24 | or somebody, who said that they figured that in the iong run =

25 | vell, the story on how the T.V.,!'s came about == the story of
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© KeN¢hamiese). He was out near the Los Angeles area, ATAA,
i

H
i

. Talking a about the T.V., trying to peddle

that to someboedy who'd listen, He was pounding the halls,
I think, over at s‘é%, trying to sell It as a training vehicls
Then he came out and gave a paper on it.tp the ATA,

Then he was interviewed by some reporters

later, and the next morning it was in the Houston PUTst, and

Newport News, Virginia, and a couple other papers; said tha

_ HHrep
NASA provides funds to buy-yeur vehicles,

] And Ken sald that he went back to Buffalo(and they

i E/ig,&yt?@f &y /{E/ T
'going to Houston; heﬁi the way down,:maé=ERen we're going

to catch hell, you know, for saying It when it wasn't so.
And he said everybody in Houston was real happy
about 1t, said, gee, we're glad this is finally approved, buf
nobody knew who approved it.
bﬁ% This was on the T.V., now?

o Yes.

18" Wot the RV.

?LL 4 : Onthe T.V. And then I guess Leo

Abernathy at headquarters -

Yes I remember Leo,

5 ﬁdfw@f ",}/L;,w L?
%iﬁ > == got hot on the phone and called _(,%

,M\\,«, b ok
Erosore.) and said, "Dammit you've got to have these things

and what are you going to do about 1t?"
Ureae $00 amenes
And then they cranked Wmlt
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headquarters to go ahead and give him verbal authority.to let

him sign.

That's really what did 1t. Well, 1 think it was in

. the paper that --

ﬁii/s‘”’w"{w’%&
MR, -BReRL: Ken kicked it off.

MWLEIE/ I -~ Ken kicked 1t off out here, just
saying that this thing -- what i1t was capable of doing. And
then these reporters saying, "Well, what is the status of it?

And he said, "Well, as of now, nothing, but... "

A T“?%ff:cig

It's coming.

ol I 4 - .

- Ci=y - Ko, he says he didn't even say that.
He just said that we were just waiting until we get a contrac

We're ready to go with It when we get a contract, and the nex
Thu o8V (o
MOorning “is=aatd- IN the paper --

nLERTg
MR. ERTELS. That they had the contract.

?1&% : == that MASB had decided to )

ey
of these things. |In fact, two was all they wanted to M
Yy zcuwd W
MR, ERTEL: i})igi he say --
" i;;%: ’i; é’% e%i‘\;ﬁ”yr"‘g
e A0 T a ' ; . .
. z,f;?f .;\i‘_alked W into the third one, he sai

if something happens to one ~- if you get two and something

happens to one, you've got one left; if something happens to

| two, you don't have any left. And that's the way they arrive

at the figure three (laughter).
MR‘“ o '4%A\And as it is, theytve lost the RV and

two T.V.'s and --
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Yes. One T.,V, left.
woms Pl ATAA onETling

One T.vV.? Well, Whenﬁw‘—’{*ﬁ%@&é}b}@}

FEatet - (Inaudible) I got a feeling it was
April or June, maybe May. April.
Clloce.
MR, EmEsk,  Whnat year?

Well, it was sixty --

Five? Four?
£Tod - six, I guess. 1966, I guess. You
didn't turn these other RV's in to Houston until when? 19672
I think they started == well when did you go to Bell?
. Trese June of 1966,
54X © June of 1966, Well, it must have been
right after that, then. No, i1t must have been ==

& Ao )
MR . #REEF+ It had to be before it, because |

wouldn't have been at Bell had tkere not been a T.v. program.
£ide¥ : Right. That's right. | think it was
around April == it was that spring AIAA meeting == that annua:
spring meeting we had,
[ﬁzf/&#gﬁ«\ _

MR, ERFESH: Well, 1 think those of us real close to
it and, of course, as far as Dean and some of us out here,
always knew damned well, there had to be a T.V.

If 1 was sitting in Ken's seat, sitting back there
#ith the contractor, and didn't see an RP come out -~ and as

I do remember, it was August or September-before the MSE RFP

same out. It didn't come out until three months after

METROPOLITAN REPORTING SERVICE, INC.
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Lt left NAsA
2 gii{“f : That's right.
3 £ Lbwrg . _ _
MR,~EREEY - But it nas the kind of a thing that: you
4 just knew had to happen and you recognize the kinds of =«
o k:‘“j Ny e
5 S i Mel went out ﬁ%ﬁ@%m& alaidzd
- ey e i
A
:;; 7 | pdnz before they had the contract,
< ai mifh-ﬁsk
e 8 ; -BREEH. Ch yes. Well, 1 told you about the
i 9 conversation with (Geezel} and (Phillips) at a cocktail
z 10 party, and he turned around and Phillips said, "If you don't
3
g 1 fly 1t by October of 196 -- "
<L
- 1 MR. JARVIS: 1968,
f'B 3 {%;\"i\zw‘e?ix )
g 1 MR, €RPHEL: -- was it 19687 "You're not going to
; 14 -t
g 15 . JARVIS: Make our program.
2 @ﬁﬂx i .
g 16 . BR2EREY Nb -~ they moved in in 1968. Then,
3 17| October of 1967. "If you don't fly by October of '67, there
: v ]
7 18 | 1snrt going to be a LLTA program, because If we don't get It
b3
% 19 | for the first shot, we're not --" This was before the fire,
z
E 20 see.
21 MR. JARVIS: That's right.
G 22 MR . ERTEL. Before the fire, And there was just no

23 | way. That was like == this was in August of 1966, and we had
24 to fly in 13-14 months.

25 MR, JARVIS: Kind of tough, huh?
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That was pretty damned tough.

o kel ¢ It took a year after that getting it

L to fly, aidn't it?

Ma;-zgwf}(t: It took a year after we got to Houston
to get 1t flown. It really did.

MR, JARVIS: | think one thing that kind of plagued

. this program all along was that nobody up there really knew

the complexity of the systems -«

(AT

MR, %L That's right.

MR. JARVIS: == They had no conception.

VW didn't know it == we know 1t maybe
better than anyone else == but It was hard as hell to convinc«
them, anywhere you went.

MR, JARVIS: Id just didn't look that complicated,

AT AT
sre=zl:  When | went to Bell, | thought, oh,

you know -- I sat and == 1 didn't really realize it until

the first two or three months had gone. I had -- 1 was sitti:
REP [ Fi gt pon e pront] €

there waiting for that»%to come In on a MSE procurement.

But I spent a solid three months there,and 1 didn't
have any problem staying busy at all because 1 could sit down
and go through the drawings, and | had -~ we'd already gotten
a set from GE of the specially up-dated stuff == and you
wouldn't believe the crap that was left out.

It's hard to keep all the stuff from falling throug!

the cracks -~ and just things that had to be done. And I

METROPOLITAN REPORTING SERVICE, INC.
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from the system dynamics standpoint,that you're going to run

into with this, | guess the state of the order ofstructural
mode predictions just isn't there or something,
Anyway, they missed it in virtually every one of

these, and we had to zo in and determine what the structural

. modes were, and add in compensation filtering and circuitry

on each system, and it was a tough job.

e,

{fJLLin;"
MR . BRB2h: So, after you got through that phase,

then you began the problem of five, six, seven hour pre-fligh

heck-out and you had to work on that.

(JARVIS:  Right.

Get It down to a reasonable --

MR, JARVIS: And then, of course there was == the
way the system was ~- it was very -- It was sort of an early
fly-by-wire  prototype systen, you might say.

(Inaudible).

You'd fail fnto a backup and then, goodness knows what happen
when the backup mode fails. You have no == what is it -~ a
fail-safe scheme mechanization -~ the backup system would fai

hardover on you, Tnere was nothing to compensate for it

 except that the pilot would have to shut it off manually.

Which is kind of a risky way to operate. And one o
the problems whl/c;hwm have is you try to set the trip levels

on the primar (b*liar)/ detectlon circuitry to work, If

y/,x/
you do get a hardover primary mode failure, you transfer the
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Yes,

-- because of that relay fitting ~

KR, JARVIS: Well ==
m‘%ﬁﬁku thet weather cycling.
MR, JARVIS: Oh, the very first one, he just kind

) rea e
of came up on It; he-mem=r even got off the pads.

11V PN 2N
MR, ﬁﬁ%& V¢ went to ten feet.

MR, JARVIS: On the very first one?

Gl
MR ERTR Yes.
MR, JARYIS: Onh.
hﬁ%ﬁx H sure did.
MR, JARVIS: Okay. | guess that wasn't the one he

went into the backup on. It was the ant? where he got up and
he actually did translations == I think the casters == 1 don!

even know iIFf the casters were an.

{?.,U%fv i,

“Well,

didn't we ~-- we really gat him

down any time we had a backup mode, actually, trip, 1 think.
MR, JARVIS: Yes.
FilCe e
MR, ERgEE: | know we did later, but, you know =~

he Jjus

Well, I know this was one case,

MR, JARVIS:

did 1t an his own, you know, (did)what was out there and
looked at it and -

éﬁﬁw’r %

MR, -

*\
= And he was flying around on backup.

"0h, the heck with

JARVIS: And he just said,

MR,

it,” (Inaudible) Didn't feel like doing it.
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1 §m‘%€;x Before we (insudible),
2 MR, JARVIS: Prerogative of the test pilot, I guess,!
oAl engeN

3 % MR, ~EREEE:, Well, we -~ you didn't have those
4 prerogatives, though, after we got the teams back.
5 i MR, JARVIS: That's right.
6§ MR %@’M we filew, | don't know how many
- flights, until we got that team in there, But, even though
8 5 we had TM or real tlmei’”wavallable it's hard as hell to
g | coordinate on the com line.
10 You can do it better nowadays, maybe, than you could
11 | in those days, but too much room for%li‘tches in the
1% %é program, e

. 5 é#wu Cetrnd Jrpou {waw‘ifwf Jﬁ%&iﬁ (v
13 Joie{ : (Inaud le).
14 MR, ERTEL: Yes. But == we had a -~ that first
i5 | flight «-= that was October 30 =~ we didn't fly again for a
16 month or two, and the reason was, as | recall, the stick ==
17 the center stick =~ number one, the dead bands were so narrow
18 | that he was == it was a very sensitive stick.
19 MR. JARVIS: Yes. Mechanical dédd hands.
20 MR, ;;{%W;&WL Wow. The fact that we were flying with
21 | voth sets of rockets and a limit cycle added to that problem,
22 but even in ground runs, and after that first flight he said,
23 | uLook, get me wider dead bands.” And these:&z‘fn?uglbjle)
24 | were shifting on us and the mechanisms which ==
25 MR. JARVIS: Yes, mechanical problems.
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|
aeh (T i 45

I MR, ERTEEL*T ~" operated the synchros, and to control!

synchros off of the center stick, were real gimpy. g

3 MR. JARVIS: Richt. - :

[

f;i,ft;:: =2 .
3 | MR,7ERTER:  And we had to go in and redesign that

. whole thing and rebuild it and check it out and it tcok us cnei

;
6 . or two months. i

MR, JARVI3: Yes. That was a tough one.

-1

iﬁ: 3:;:‘ £ . - .
8 MR, %%% Before we flew again. A we did it both

on the yaw pedals and the center stick. Threw all that out

[Aw]

10 . and put in new stuff after tnhs first flight.

11 So right away == right at the very beginning -- we
12 started pulling in stuff, going back, redesigning, and, you
13 ¢ know, and then 'the whole history of the flight.

14 But then we finally got down tO where we were no

15 longer in between configuration changes,and maybe by the time
16 | we got halfway through, we'd pretty well gotten through all
17  the configuration changes. And anything else done --

e T K

18 the last half of the flight test program for LEM

19 | up-dating or -~ we're just to that phase of the program

7676 NEW HAMPSHIRE MVENQE, SUITE 210 & LANGLEY PARK, MARYLAMND 20783 @ {(301) 439 « 5600

20 | we're testing this part of the trajectory or something else,
21 It*s constantly the product improvements until we

29 | zot at least halfway through the flight program.

23 But, again -~ those procedures again, because that
24 | was a hell of a burden in the pre-flighting of the vehicle, tb
o :_,7:"';:; '''''''''' ,‘m% %
C’ (tense'ear) preoblem, trying to get off early in the morning
_‘»’“”w/
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with no wind, and cranking up the (inaudible) at 2:00 in

the morning, in the early days.
MR, JARVIS: Yes, it was a real problem because,
mainly, one thing you were quite with 1S, you have all this

sophisticated electronic gear, and trere was a batch of It,

' and you had to make sure -~ and one key thing you had to make

sure of is -~ if you got it off the ground without a failure,

" and you were pretty well insured that the probabilities of

having one failure in here are pretty remote, and two failure:
We were saying, were not going to occur.
VW could live with one failure in the air, but not

two. If we had two. we'd lose the vehicle.
TEM e i

MR, BREsl: IF they were in the right system.

MR. JARVIS: Yes. Well, two in the attitude
system, you lost 1t. Two in the jet enzine (stands)--
if you lose the jet (stands)as you go to gimbal lock, you

lose the gimbal lock,

MR, Yes.

MR, JARVIS: You lose the vehicle. So, the whole
thing was designed on this one fail-operant philosophy. But
you really had to make sure, then, that you didn't have a
failure in a backup system somewhere, or anywhere on the
vehicle prior to takeoff.

So that really means you really had to go through

2 good, thorough, detailed systems check-out preflight =~
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C})m“r'\_ - .
MR . {;:m%k Very early We applied the ground rule

e pualend

that you don't -= that we don't fly with a #ire-trap
any more than you absolutely have to.
W had the one when we went on internal. power.

MR, JARVIS: Yes,

A

MR, But we couldn't very well do away

| with that. But we wouldn't allow power to come on after sim

pre-flight, and then turn around and turn it on again and fly.

MR, JARVIS: Because you could have iad == the most

ikely chance to have a failure IS during a power-cm orpower-off

»ﬂjiu%gﬁﬁfﬁ
cycle. You get a big transient. You'd have a "nit. failure.
}:gggil ;i?/ ¥
You'd be takingsoff with a™it failure and you have one

Theret's all this continual concern about that. So

I that resulted in a very detailed systems [Mispecs and tests,

Ad then again, we tried to come up with a situatlor
where you just wouldnft have one guy zipping through the spec,
you know. W could visualize problems -- say, you've got the
guy, he does it fifty times, and comeStime fifty-one, and you
overlook something because he's checked it so many times
before.

So we tried to arrange them so that we use the

inspection to sign off, and various key elements and that

kind of thing.
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Ir fact, as you had to, we found a way our Spec-

| tators operated before, too was -- it's kind of hard to get

them involved in the tests -~ you know, they stand there with

their hands in their coat pockets, and there's the guy doing

all the work, and when he gets through, you know, if there's

. no smoke, he’ll sign it off,

But, we tried to get around that by each -- what we

thought was a key test -~ the guy had Lo witness it and sign

off that test. So, it kind of forced everyone to get
involved == we had checks and double-checks on the procedures.
It really worked out gquite well,

I think wetve really come up with a good set of
procedures, and I donft think there's ever a time where
we had a problem -- where we had a problem and we didn't
catch 1t.

Sndwf - They ran into -- at NASA -- the same
kind of problems -~ the fire down at the Cape.

MR, JARVIS: Yes.

Qg{& : Because so many guys down there working
on spacecraft so long never check any procedures books
ind, boy, 1 had just, many complaints.

Real old guys that said, "well, gee, you know,
ttts all right, bub, this is yours.” But when it got to the
»lace where | had to take it over, 1t says, "Stick the head

>f the screwdriverinto the screw and turn it two and a half

METROPOLITAN REPORTING SERVICE, INC.




aeh

-]

7856 NEWH M SHIRE AVENWE, SWITE 210 @ LANSLEY OMRK, MARYULMAND 2 B3 - 3611 48

10

11

12

13

14 get a change to a procedure'.’

15

16

18 | many guys signing off that everyone assumes the other guy's

19 going to look at it; and nobody looks at it. They just

20

21

i slockwise,'

49

"1 was about ready to quit,

But they nad to check it. They checked it but
they still didn't =<
MR. JARVIS: Yes, that's a problem. That's really

why you end up with procedures like that, is you"re trying to

. get rid of the lackadaisical attitude that's very easy to

. develop when you do the same thing over and over and over

again
&l : Sooner or later you forget something,
MR. JARYIS: That's right.
OLnaan i )
MR, %RT-Egt That's detailed check lists , but then
versus requiring as -- Williams was talking a couple months

ago down there about the number of signatures that it takes t«

Where it goes like something ten or twelve to get
any details changed.

Well, then it works the opposite way. YoOu get so

automatically sign it off.
So you've got approvals and approvals and =~

MR, JARVIS: Yes. |It's certainly up to the project

| manager and the project engineer to understand that and to

know those kind of problems, And you always have to have a

sharp guy somewhere that you knaw is going to 4o that.
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Regardless of how many guys sign it, youtve got to

have one guy that you have confidence in, that YOU know is
going to give you a good summary OF the problem.

| You'll find most project managers, 1 guess,
realize that, and have a key guy,

The sane thing here. Sure, you couid end up with

a lot of unnecessary steps and procedures, but it's really up
% to the guy writing that thing down there.

It sort of has to be written to go along with the
' type of people. You have to understand what this guy =~
how hets going to react to that == the points you can skip,

H

and the points you have to really, you know, they have to be
EE%caught.
Ad if you don't catch them, if he overlooks them,

you could cream them sometimes.

I really think we did a good job. After all is
said and done. Like you said, we have a lot of problems,

Operations kept trying to get research, and research
kept trying to get operations.

B

R . . .
MR,%: Well, it finally boiled down to -~ as

V\e got to know the vehicle better, we were able to develop =~
and maybe eliminate == some of the work that initially we
overkilled the thing with and, In checking out extra things

ithat we could drop off' because it wasn't, maybe, flight
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safety, in the final analysis.

MR, JARVIS: Oh yes. As you get confidence on
certain aspects, you, yes, We did that,
O e Cen
MR, ERTEL: It's a growth process,

MR, JARVIS: Of course, then.,we sort of went to the

‘automatic checkeout with the ©Vs, which IS -- a good idea now

I guess maybe they'll be automatic check-outs.

(r} _ui/b"f’\ 1 L
MR, #:  Yes,
(TLe§  : vho was responsible out here for

zetting the GSE on line.

.

Qoo
MR,‘Eﬁéﬁéz Me.
<zt ¢ (Inaudible) maybe somebody else might

18VE e

Well, when I had a problem with a piece
$SE, I'd turn it in if it was 1ike a (fuel trailer) or a
‘safety unit), you know, crap like this. V¢ had a series of

;hops, and we'd take it to the shop ~- theretd be several
W_ WMM

yeople,
You probably got a better

1iandle on data reduction =

:ND OF TAPE: ONE, SIDE TWO,

METROPOLITAN REPORTING SERVICE, INC.




VENNE, SUITE 210 & LANGLEY OMOK, MARuIM-bND =3 & {5 1 4350 5 O

TE76 NEW HAMPSHIRE

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CERTIFICATE
I hereby certify that the tape recording
represented by the foregoing pages was transcribed by me,
>r under my direction; that this transeript is a true
ind accurate record to the best of my ability.
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