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PROCEEDINGS

(START OF TAPE ONE, SIDE ONE.)

MR. ERTEL: This is conversation with Wayne Ottinge:
in Los Angeles, July 27, 1971, while we are looking at some
pictures.

MR. OTTINGER: Okay, that's tho RV in on -- these

T

oictures will all be Edwards pictures. I don't have any film
on Houston operations. These would all be Lﬁ%\i’, Number 1.
I don't think I have any films at all on the second RV,

There was Jjust a very short check-out program for
that second ship, before it went down to Houston,

It's real difficult to pin down also what these
?articular films --

: (Inaudible.)

MR. OTTINGER: Oh, yes. Right. Vie only did very
limited testing right at the tail end of the Edwards program
»f an enclosed cockpit.

I would ssy there were approximately 200 flights,

I think, made at Zdwards in the program, and | think most

s
-

211 of then on the first unit. Ifve forgotten how many
flights were made on the sescond,
See, 1'd left an3 gone to Bell before they ever

finished the program at Edwards,
B %

This 1S a ‘/Ifunar oo,

MR, FRTEL: I understand that's when the wheels

METROPOLITAN REPORTING SERVICE, INC,
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were corning off. (Laughter.)

MR, OTTINGER: Yes. 1I've forgotten now whether we
nade the first flight with wheels on or not. I think we did,
yes.

MR. ERTEL: The first four or five.

MR. OTTINGER: The first four or five, yes. Okay.
VW got so much rolling due to the lateral forces that any
little bit of wind would really scoot him around.

It's one of those things that works in reverse. W
figured initially that would be the greatest way to go for the

first flight. we would have been far better off --

That was taken fro%a helicopter. That was a pretty
good trajectory there. Picked him up from {I-ZV). Probably
a good five-six hundred feet, maybe. | don't know. It's hard -~
Okay, this is %-1%5 staff here. This is a {plas-mark
spray rig that we put together. And actually right down here
inl,. A at a shop. 3ut we actually built the panagraph and

tocling to hold the engine at Edwards at our shops there at

And we did the initial plas-mark spring down here

W are re~coating the enzine In the X-15, the
£0,000 pound chamber there, with ceramie coat! ng.
This iz a shot of the test stand. We checked the

engines out, This particular one, I think, is the one where

METROPOLITAN REPORTING SERVICE, INC.
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22

23

It blows, W had a combination of warm locks and a stack-up
of tall X's and switches and so on.
Let the ignition sequencing get oat of band and
there she blew.
gy

And this is somewhere where the airplane, %xdad.

down, engine runs in thse aircraft. And this is another

ibig;tx‘ i C /w;:z\_f P %{z 45% S : ray .
blower. TErs—Est=m ba-fiedde===EtTs IN the cockpit at the
time.

This was before the large engine ever Slew, the
60,000 pound engine ever had its first flight.

Ground runs just prior to trying to get it into the
air. Regulator and relief valve failures in the ammonia tank

caused the ammonia tank to> over-pressurize and not relieve

]

roperly, and GSE was not designed properly to relieve things
When that ammonia tz-k blew, it blew the peroxide tank and
kept the airplane 1dle too right at the aft edge of the wing.

It blew the tail section ocut in front: é;ossfield
in the forward section shot forward about 2o feet. The rille:
ride he ever had,

Tt was a real fortunate thing to0, the ground crew

O
'-(M\j

}m&

}.....i

wag JUSt being notified %o QO zhead and come out of th Tm
boxes, and make an inspection as a result of an engine mal-
function shut-down that nhad no relation to the propulsion
system problem, and the tanking.

And they were ‘ust ready to uniock the pillboxes,

METROPOLITAN REPORTING SERVICE, INC.
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and had they done that, out of the three pillboxes, they woulc
probably have lost about 15 guys

They were Just within seconds of doing that when
that thing blew.

This is a mating shot, bringing the thing up under.

Finally, these films == I've put the~§§i§s-of the
RV stuff that I had on the front of this, and now I've got
the X-15 on it, and it*s probably a combination set-up.

MR. ERTEL: == the X-15 (inaudible).

MR. OTTINGCR: Yes. Well, that's a good trainer
for -- in a way for re-entry in a broad sense.

MR. ERTEL: You're never going to see one of those

i)f‘*%@?{fv"i ‘\'j :5 %}é%r}yb} Vgi‘%ff? .

MR, OTTINGER: Yes. Here's the take-off sequence.

LK Hiewe
The “3eeiks tank cross f4n, Chase shots going out to the

launch site.
We did a lot of pre-launch check-out with the
chase watching the various strain ports, checking prime coming
L% Feall
sut the back end on both the %eeks and the +feel}.

There's a control room shot. I'm on the left.

(Perry Rowe} there is on the right. ¥We ran about 3% or so

g propulsion parameters 0N tankage systems and engine systems

Pretty involved check list, prior to launch. We'd

et the engine pump going and light the ignitors, which was

METROPOLITAN REPORTING SERVICE, INC.
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a thousand pounds of thrust or so riding all the way down

to about a 60 second pump battle, as | remember, before iaunci
and about a ten second igniter, with the igniters.running two-
stage igniters,

And then after he drops off .the hooks, he just
pushes the throttle up and lights the main chamber, but his
igniters are all ready, so he can usually get rolling pretty -
oh, within 50C foot or so of altitude launch.

After he drops off the hook, he will be off and
running. You'll see some shots in a minute, of the chase
and everybody right in formation in launch.

These are the plotting boards. The large narks on
the maps are the energy levels for various emergency recovery
lakes that he can use ir case OF propulsion failure or any
problem requiring emergency -~

The thing was ziltitude and velocity combinatiqn and

s

where he I's on that flight oath,
)
The camera is in th%h?ds arnd this was with a small
engine. Now, this is with 2 large enzine, And he doesn"t

drop nearly so far. But that first shot was with the elght

small chambers, and we only got about.,oh I think it was

! about 5000 pounds per chamber., No, 1t wasn't that milch.

1500 pounds per chamber times 3 chambers,
MR, BERTEL: 12,000,

MR, OTTINGER: 12,000 pounds for the airplane,

FALTDIOOMAMIT AR DEOMBTIRIM Comva/D ant/,
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whereas we had 50,000 with the == but we had cameras on this
thing. You know you saw the 52 cameras, the chase cameras,
the bug-eyes behind the cockpit on the bird itself, and a
cockpit camera looking atihim and th__e i_nstllumrgnt panel.

MR. ERTEL: de o 6

MR, OTTIHGER: No. Do you want to stop and go back

MR. ERTZL: XNo, no; thatts all right.

MR, OTTINGER: Okay, These are the bug-eyes. The
speed brakes are out. He's on the power climb-out with
speed brakes out to keep his velocity down to flight plan.

You can see the curvature real well on the horizon.

1 e e 1 - s A
And this shot here is -- this vas taken very shortly
after Gemini got going., | think == wasn't 1t Gemini where
they were seeing these foreign particles coming by --

MR, ERTEL: That was the Mercury.

MR. OTTINGER: That was the Mercury? Okay.

\ Canjones e’ 20

MR, ERTEL: Glenn saw it first and thenj}z%’”

MR. OTTINGER: WWell, okay. It was about that time
when Mercury then -« that they were having their problems,
and we picked up something on this flight, and you"ll zee 1t
ina minute, I think.

He didn't know what it was, but the bug-eye cameras

Ty
v
s

pilcked it up, but I think eventually we wrote It off as fros
or something breaking Ooff. |'m not sure if this is the

sequence or not. But it's up in the dark part. of the horizon
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You almost have to slow the thing down to pick it
out and see it, but there‘s a flash of white stuff going by.

The film speed on this ‘ispretty slow == the camera
speed, rather, so it looks like it is going like that.

I can remember a lot Of North American footage on
this thing with %zossfielé flying.

Here’s a landing sequence. He Tflew the{ventril)
just; then, and i1t -- they had a recovery chute on it that
worked about half the time. Those tnings run about ten or
twelve thousand bucks, for the ventril, so they are trying to
get them bhack,

Here cones the gear. Landing flares. About a mile
roll-out on the average on those skids.

A fTew flights where 1% was nip and tueck on getiing
the nose gear down, Or a skid would hang up or something.

Here's some more chase 3hots ~-- pre-launch. I think

terson, Navy pilet, his first big

o+
o
[
[63]
o
oy
[
joy
D
o]
3
&)
=
|..J
ot
ny
g
[4s]
ot
[4+]
ige
¢4

He tries a coup

main engine, Doesn't do

over on the right of the screen,

&

nice chase coverage on this tning.

e
oo
jon
Yl
o
o
]
a1
1§
4]
oned
-
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There his Jettison strap -- no, that was the second try at th
start ignite -- going to start his jettison.

That's Mud Lake in Nevada. There®s his jettison.

Plaﬁigarm on the T-33 chase there when they go into
this next turn -- look at it compared to the x-15, It sure
Is similar. Y ﬁibigﬁi&¥®9

MR, ERTEL: . Blet—

MK, OTTINGER: That's a real nice shot there. He's
trying to dump about 15,000 pounds of propellant, and he"s
got three minutes to do i1t, something like this. I%ve
forgotten exactly what the thing is.

We got away witn It on that one. There's some more
sequence on another one with Jack é;&éii;% flying that -- he
wasn"t so lucky.

But he's coming In fairly hot, ¥e've got emergency
recovery crews at these various lake beds, and the launch 1ax
site 1S always the heaviest manned with the most eguipment,
In case of a problen.

There®"s a little 1ight plane that got the hell out
of there becszuse OF the ammonia fumes. ¥When you are venting
off tnat thing, it gets pretty vad, depending on the wind,

I barely zot oat of a pilibox with a crew chief one
time on the ammonia. We didn't have the full mask equipment.
All we had was some filier masks. They werentt good enouzh.

They can move you out when your wind is cut off with it, Ittt

METROPOLITAN REPORTING SERVICE, iMNC.
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30 things physiologically to you that you won't do normally.

In terms of speed and getting, you know_--

MR, ERTEL!  (fraudiblos aititze the diay
X-15.

MR, OTTIMGER: 1I've forgotten how long it is. This
Is bug-eyes with the lens turned 90 degrees. The vapor trail
will dissppear in a minute == in a few seconds.

This is a big engine flight with == we only had
about 70 seconds of burn time. There's the vapor trail
disappearing. And that thing will get pretty small.

And I think this is the one where those foreign
particles | was telling you about. Keep an eye out for them.

You're seeing the whole Southwest there. He's
probably gone to 250, 00 thousand feet. | think the record
was 400-and-some-odd-thousand feet.

Look on the left side o the screen now, and watch
for a flashby about the nid-point. There it gees, Did you
see it?

W spent a iot Of time poring over that thing.

This ig a landing. ©Okay. ThIS is McKay's landing

. after he couldntt get the engine lit and he didn't get rid of

as much of the propellant on jettison as we would nave likzed

to nave bad.

He came In high. He had appzrently a halr line

crack In the left, | think 4t was the left rear skid. It

METROPOLITAN REPORTING SERVICE, INC.
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snapped off on impact, and about a second later -- a fraction
of a second later, the nose gear snapped off. And he's headl
about 300-and-some-odd knots, 3%¢ knots; no, 390 miles an
hour, 1 think it was. His touch-down velocity.

He's skidding broadside down the length there. And
from touchdown to full stop was 12 seconds, at 390 miles an
hour. And the thing keels over on one wing and it flips over

Fortunately, he jettisoned the canopy as it was
rolling over upsidedown. And the crew was able to cut his
straps and get him out of the thing in a real narrow spot
between the ground and the rail where the canopy met, you
know. The rail of the cockpit. They just got him out.

He came out half an inch shorter, 1 think, in his
height, His spine was conpressed on that thing. But other

than that, he really wasn't seriously injured at all. It's

just a real miracle in that that airplane got rebuilt, length =&

out, and thosevggiiz;%tanks put on. External tanks, to pick
up another 40 seconds, 20 seconds of burn tine.
I've forgotten how much those things -- but that
alrplane was a Mess.
MR, ERTEL: | don't see how you could rebuild that'.
MR, OTTINGER: It took a while.
MR, ERTEL: It looks ready for the salvage yard.
MR. OTTINGER: W didn't -- the closest crane to ha

lifted the nose in case he hadn't blown that canopy was 100

METROPOLITAN REPORTING SERVICE, INC.
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miles away though, So we got a portable hoist built up for
the emergency gear after that. .
Aotk of

MR. ERTEL: When did you go to Wedsdeyxy FRC? How

long were you there?

was helping put the documentation together as well as verify
some of this stuff. ‘

* L
MR, ERTEL: Were you still at:)Ellingtoﬁ%)when

you creamed that RV-17? }

MR, OTTINGER: | was there running the TV flight |

4

test program then == ground test at that time: we weren't intoi
|
flight test yet, but I was there at the time, In fact, I . !

sat i.n on the == I was in my office when it happened and rushed

. N
out as scon as we got the word and arrived at the trallﬁr Sust

as Negl was getting nut of the station wagon. '

We went in and sat down and had a post-flight on it

! and -- i.t was real funny: he started lisping about five

minutes into the post-flight, You could sit next to him: you |
could te11 he wasn't == he was unaware of why should this

happen, you know, and a little bit puzzled. i

METROPOLITAN REPORTING SERVICE, INC. i
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It turned out he had bit his tongue when he got
the ejection boot, and his tongue was swelling up on him
and he was having a little speech difficulty. That was about
the only thing, | think, that affected him, besides probably
being a little bit sore.

Okay, 1 didn't do this, so let's take it back out.
Nov then. There's a good reason for most levers and instruct
right?

You know, | left before, however, the first flight
of the TV,

MR, ERTEL: Yes, that was too bad. Have you been
sack to see any of them?

MR. OTTINGER: Yes, I"ve maintained pretty good
xontact.

Am 1 glad to see these on a pad. That's down here

7 Cordro LD N

In «¢F~Gentred+: That was our flylng»%%xgguraeég That

3iﬁulated the weight and the €G of the LORYV and we put our
iv ﬁ: i e
[ [] %

“drskp’ system on It, as you can see there, the:

ind the recovery chute.

In case the ‘et erzine went out, we wantsd to g=

fa g

:niat thing home on this chute system plus some emergency
~ockets, And we were concerned with the stability of the
hing.,

As you can see In those shots, it -- actually, we

had more chute deployment problems with the €

m

st set-up than

RACTOMEMIIT AR DESMDTINT CRDVASD thiy
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#e did with the ==

MR. ERTEL: (Inaudible.)

MR, OTTIRGER: Ch, no. That'sS being taken on a
rise. It's on the down-slope, That's what ==

KR. ERTEL: (Inaudible.)

MR.OTTINGER: It didn't go in, no. I'm sure it
dent in a few inches, but not what it looks like in this
>icture, But we had to run a number of tests before we got
a proper deployment system out of the helicopter.

Those pads were interesting. Lockheed put those
>n as a free ride. You'll see soae shots == I've got some
slides at home, if it doesn't show the detail here, of ==

Those things -- they are tubes that nave been pre-
xut, Here's an ejection shot and the dummy.

o ~

W apparently didn't get the %seat firing,
Jnfortunately, these were clips that wﬁétever, as 1 said,

I could get off the floor or scrounge or something, and some
of the3 have the xey parts taken out.

Those landing pads -- they Wwere energy absorbers

by letting the metal reel up in SeCtionsS, asn,. I'11 show vou

§ se—{dnariitiei-esess, later today in the slides at home,

VW had probably four or Tive ejections tests, most
of which were successful: a few problems. Seat: we put a lo
of e“fort In on that seat, and i.t has pald off, obviously.

de have had three out of three, and the middls one with Al
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et et

MR, ERTEL: %ho is that

21

22

MR, OTTINGER: Yes, oh

hether 1T was halfway through the

ay., It was --

ertically and -- this was all done.

g ; :
Greuning) was a fantastic recovery.

hough, we had to really readjust ==

MR, OTTINGER: That's Joe.

yas, Ou

RIroZranm

2EX. ¥RTFL: It was the Gemini 3.

r

MR, OTTINGER: Joe's a lucky man.
Some Of this film isn't the greatest.

onfiguration when It firsi came from Buffalo,

in the back?

MR, ERTEL: (Inaudible) at an angle.

MR. OTTINGER: Yes. That's fixed base

or a

MR, OTTINGOER: VYEs, it was the Genmini

V. Electronics on the back. There's Joe Walker.

si

first

quarter of tne

o,

This

MR, ERTEL: (Inaudible) check those segments.
MR. OTTINGER: That gets to you, doesn't 1t?

MR, ERTEL: ~- standing out there watching that.

is the

of the first

The electronics on the back were standing up

The equipment was

rranged to the CG requirements; as the vehicle design changec

mulator

hat we built up there at Zdwards an3 did a lot of work with.

== antually

e put 1IN the hand contraller probably == |'ve forsotien
P J

In fact,

i

I'11 show you some of the guys that 2'd that work, that modif:

MFTROPOLITAN REPORTING SERVICE, IMNC.
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;hat thing for our system, when we are up there tomorrow.

_i““bwé@wm Ot e ) |
MR. ERTEL: -4inaudible %ﬁiwﬁ Eﬁu;{x

MM

MR. OTTINGER: It was a tough simulator. It was
wch harder to fly than the real thing.

MR. ERTEL: (Inaudlble)tze way they told nme was
Ui ban f}Mi A% Wf? \j{, ji&i‘ 4 &J\fﬁ”z AT P ‘“wf ;%ﬁ .,

o

ﬂ?ﬁﬂ%&%&iﬁ%ﬁwm%%&ﬁ@&ﬁﬁ?fTﬁ““ e A

MR, OTTINGER: The displays were interesting. They
1ad quite a changeover in the TV, of course, trying to get
ip-to-date with the LEM,

That's the rack on the back of the simulator,

MR, ERTEL: 10-28
MR, OTTINGER: 10-23-54, This is the first flight.

{o control van down there: we Just had one radio vehicle,

S

jH¥ vehicle, and this is ==

Okay, here's the -- when 1 came back from Buffalo -
«'Lfﬁ,’w
‘here's a NAS hrmadible ) back there durinz the BV in desi;

and fabrication and assembly.. Our guys at Edwards were puzti

together the G2t and things, you xnow, and I'd try to coordin

it from back there as much as I could, but the plan was to

i

 trailer everything in a train down fro? home base -- home
‘hanzar up at the north end of Edwards down to the socuth base,

i where our flight area was.

And this was five miles across a lake be?, Eight

mile

i

across the paved roads. And you had to Cross tne runway

and use radio vehicle equipment and everything, and it was jus

MFTROBOUTAN REPORTING SERVICE, MC
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J - tudkx al/rocket test t we'd built Up == refreshe
| of trying éué’«: orke cart we'd bu I 2

| and electrical checkout on the rocket system. And things

18

a big drag. We had 28 vehicles going down the first morning.
There's part of them; so we just stayed down there after the
H I
_ dedsn, A _ :
first day. W <counldnit go back for, 1 think, quite a long
time.
W did all of our ground running and so forth until
we thought we were reedy for flight, before we went down there
j%ﬁa%}ﬁﬂu
So once we got down there and setting up #fre=duwed checkouts,
we tried to to stick around on that ramp down there == not
haul back eight miles, you know, on that trailer.
We used canvas covers, left the thing outside with
a guard standing by all night. In fact, we had in the early
phases there checking out the canvas cover we put over == the
waterproof cover -- we went home one night saying, "Well, we'l
set a -=" It looked like real threatening weather.

"Maybe it will snow real hard and then we will proof

load that cover.” Come by the next morning, we had eight

i inches of snow. (Laughter.}

MR, ERTEL: {Inaudible,)

MR, ©TTINGER: Yes. You can just see the problem
Ry

411

| sure evolved in that.

VW learned a lot as time went on an3 condensed thing
iown, changed them around,

There's a blast shield, We are sitting pretty close

METROPOLITAN REPORTING SERVICE, INC.
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o0 the pavement with a vertical mounted engine and that gave
1s problems, W had to == we worried a great deal about the -
'he original casters on those things were about a foot in
iiameter, YOUu can see that those are about SiX inches, ¥e ha
to get rid of the big ones due to weight and CG.

We wound ur == our first' flight now you can see was
nade with this rack, electronics rack, on the back laying
iown, which was done primarily for ¢&G control.

But with casters on the back versus the foot pads --|
things like this -~ we were playing adequate ballast all the
time, having to worry about our weight and balance. It was
yuite critical with the 1imited control ability we had, and
#inds of any kind.

W had to know within a 10th of an inch where our
G was, and even the-ﬁggizgg;wof the structure -- weighing it
on the scales would, in s conventioﬁﬁweight and balance

orocedure, would tnrow uz off so much that we had to build

to take our reading.

It was really guite an involved process to get an
accurate weight and balance on that thing. Doing the engine
separately: doing the vehicle with tne engine in it, ang
things of this nature.

We hit a bad spot in the film here. I'm not sure

how I get this thing off.

METROPOLITAN REPORTING SERVICE, INC.
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There it goes. | was trying to (inaudible). Here

i s ny problem down In here.

If I pull on this --there's something == | think
it's better to go ahead and pull it out by hand and hand wind
it. 1 hope It doesn't have any more like that, but we are

going to be ready on the switch if it does,

This is still this first flight caravan coming throt ;h.
Weather played a great part in our ability to get things done
out there, particularly when we got into the flight program,
because of the winds. And the temperature. During the warn
months, we == during the warm weather, we had a temperature
preblem on the jet engine, on the thrust.

W always had & weight problem on this thing. Our
coolest temperatures and our lowest winds, surface winds, woul
be in the early nornings, so we would start these operations
at anywhere from one or two o'clock in the early stages =-= foz
the important flights, in order to be ready to go as soon
after dawn as we could -- to maybe standard reporting time
of 2:20 in the morning for any flight éay.

In fact, as | recall, w had shifts set up so that
we, even if 1t wasn't a regular f1ight day, we would be used
to coming in at the saxe time every morning.

MR, ERTEL: Where did you live?

n

MH, OTTINRGER: L n%§aster, Most of the people lived

bar

in Laﬁésaster. Some of the crew lived In Palmdale,
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We got rid of the big blast shield and went to a
small one. |If that concrete would spall with the heat, we
would wind up having to replace our bolts and ==

So when we serviced out about six, seven hundred
pounds of peroxide -- | think the tanks held 300-and-some-
odd pounds apiece. By the time you pry them out and get
sverything checked out and topped off, you know, you go throug
well, what would that be? Eight hundred pounds == about 80
zallons of peroxide. Ninety percent concentration.

And you would have to have the rubber suits on to
service that stuff with. In the summertime it would be hot.

This is the first flight. And I may -- finally, 1
just have to check out stuff: they've plucked out the actual
flight. [ﬁég?fﬁtﬂt;_\

We had ™ manned up at the station five miles away,

and then I was on the radio down there at the base.

=}
+f

I

R, ERTEL: (Inaudible) radio wasn't working?

I

MR, OTTINGER: Nc, We didn't even have that until
about Flight Number 15 or 20 or something like that.

MR, ERTEZL: (Inaudible.)

MR, OTTINGER: A1l the -- yes.

MR, ERTEL: (Inaudible.)

MR, OTTINGER: I'll come back to this later because

right now, not being able to say half whet | want to -- we'll

talk about those eariy 7M days and some of the things we

METROPOLITAN REPORTING SERVICE, INC.
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learned. On the first flight, for example, we flew the whole

thing with malfunctioning relay. And we were flying with

both sets of rockets and didn't know it.

Well, they knew it up in TM, but we didn't know it
down there, and the pilot ¢idn't really fully recognize it,

We were looking for SO many other things that 1t got away from

us.

well enough to go ahead and correct the things. W took

plenty of time in-between operations to look at data and

decide what we should do, if anything, before we flew again.

L3

MR, ERTEL: (Inaudible.}

£

MR. OTTINGER:

S bnkd

MR, ERTEL: {(Inaudible.

gt

MR, OTTIRGER: Did you?

3}3

F

73

e

i, DRTEL: (Inaudible.}

-3

At

MR, OTPINGER: That's right, Yes,

told about the story about the deat cushions and the ejection

BAETDOPOMITAM DEDADTIMM CEDVIE

EEN P

Oh, this is criming before flight.

Have you been

1
H
i
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seat requirements?

MR, ERTEL: (Inaudible.)

MR. OTTIRGER: Yes.

MR, ERTEL: %@ 1 &ewtd just get a little bit of it.

MR. OTTINGER: Well, we'll go through some of it.

MR. ERTEL: (Inaudible.) -- screwed up with that
control that you had on the engine {(inaudible) on the hand
control (inaudible) and he was doing something. After that
they de-activated it because (inaudible).

MR, OTTINGER: Yes. |It'll come back to me. Yes,

MR. ERTEL: (Inaudible.)

MR, OTTIKGER: We had quite an énvironment right
behind that cockpit there. We had Jp-4#, hydrogen peroxide,

Lo

the ejection rocket solid propellant, hydrmc oil: we had
a lot of stuff that was crammed in right behind this seat.

We were always worried in the program about the

weight == the problems of -- we were forced in oy basic desig:

the whole thing in t¢rving tO do this job OS a simulation was
the general eguipment and technology available.

Y

We were forced INTO doing thing

0y
i
b
oy
o]
[
=
@D
5
Q
3
b
W
} i
} y ]

wouldn't do In a conventional program.. And accept some of

these penalties and then set up the extra precautionary

i don't kxnow whether the rest of that stuff is worin

METROPOLITAN REPORTING SERVICE, INC
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playing or not, at this point. I think It is just more of the
same kind of stuff and | think maybe at the risk of the pro-
jector, we ought to put another reel on, in consideration of
the projector.

That's an old film.

MR, ERTEL: That's one thing that tends to ==

MR. OTTINGER: |'m sure it's another splice problem.

I didn't think about 1t until now, but these guys
may be wanting to get back into this room now. Tne gal's
probably gone to lunch and these guys don't want to come in ==
barge in. 1 suppose | ought to go out and offer it to them
if they want it,

Fortunately, 1 think we have seen the L)Li;_RV stuff
I had. I'11 look at the other reels and make sure that == to
just see what else.

I want to re-verify this. There's some-
K ai!

thin; that he said. He's anﬁﬁL. And he made 2 statement
that we were the first ones to fly any vehicle for that matter
aircraft tyre vehicle now, not spacecraft, with purely
electrenic controls with no mechanical backups of any kird,
for attitude control.

I just want to verify that with him, 1 always

remember that as scaring the hell out of me when we --
It says »X-15 footage" there. Now this Is a lot Of

i

LRV stuff, They didn't need the room, zo 1 will show this
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reel. It looks like a good reel. It doesn"t look like I"ve
got any splices on that.

Now, I"ve got a groove that"s == oh, here. That
houldn't be too hard.

VSTDL VTt

Here We are flylng a ¥=statl Which -- or ¥F=taii --
t's not &Zéggiif Afvw%&%i which has got a first in terms
T control systems, variable stability, all electronic --
o mechanical backup.

A #zgggii, plus adding the lunar simulation on top

of It =~ it's to Fit the LEM mission. It vecame quite a

q...-
unique aeronautical pra iect == ﬁRD type
wotrs bl @il d oo 4 fortod

MR. ERTEL: %%Q&&é&§§87ﬁ“" flying bedstead. They

W%@ivw@a%nwﬁ
used, I understand,abeos: GYRF

in Englaﬁd,&&fﬁﬁﬁi

MR, OTTINGER: Yes, that"s -- that"s why It wouldn't

Aach,
MR. ERTEL: -- a FTlying pipg%%n@ or --

MR, OTTINGER: Yes. All those names have been
agged on It. | think there's been one Or two names that have
zen very peculiar -- or significant.

I'm sure we Will fiush some OF then out tomorrow,

Tn@ are shots taken when i1t First was deli 2d from PBell,

We got It up on the lakes there. Let's see, no, there we're

n the fixture,on that center OF gravity fixture. Have YyoU

seen any shots like this?

Or have you seen {Lanny Pullman)? YoUu haven't seen

METROPOLITAN REPORTING SERVICE, 1.
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any runs? Go through all this.

VW had a -- this was a heck of a challenge to go
through the ground test program with the systems working as
much as possible. Jet engines systems, rocket systems, doing

Here we are out on the ramp on that CG fixture, and
we've got cable restraints on 1t. Rocket systems.

Yes, there"s Joe flying the thing. He's got
friction rolls free; no yaw. Yaw is a non-critical axis
as far as control is concerned.

It's easy to control. But he's flying with pitch
roll free. Close loop. And he has a hecx of a lot of con-
fidence In the control system to be able to do this in a
simulated flight situation with a hot rocket system.

MR, ERTEL: (Inaudible.)

MR, OTTINGER: Yes. Very good. Just for training,
but it was used a great deal in setting up and tweaking out
all the electronics and getting the feedback sensors in the
loop.

This is an ejection sequence and I'11 go through

that with YOU in more detail later as to just how the system

works.
IR, BERTEL: 1S this like the Gemini machine'?
JSPTINGER:  In principal. No, it's a modified

AtrpBrtoish system. It's the lightest weight, highest poweres

seat in the world.

METROPOLITAN REPGRTING SERVICFE INC
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We originally came in about 95 -- 96 pounds, in-
cluding the parachute, seat, and rocket motor -- the entire

system was about 95 pounds.

We added on a rocket to improve the thrust capabilit
by impulse -- total impulse == by about 50 percent. W added
about 10 pounds, 15 pounds, onto the systea, before we got
through with all the things the pilot wanted on it and so on.

Now this is a firing through the canopy, styrofcam
canopy, that we put on. The pilot's boot, the dummy's boot,
in this picture hit the corner of the simulated instrument
panel and it imparted a vitrol and yaw moment, which made that
thing twist.

Neal and Bud gﬁ%amg and He{f Arm ng were watchin
that particuiar shot and they.gust turned their tacks and
walxed away.

~ The dummy's boot was broken in half and the thing
went wild in gyrations, but the chute care out and the recover
was fine. And the shot == since we could identify what was

wrong and what happened and follow up WIth the right clearance

‘and so on, we called it. a successful shot, because we could

explain away any of thﬁ amo*a 25 on 1t

: f Ak E'gﬂ«m @;5%;&&% %ﬁ’f’v h}e{f&fé {Tf é\’aﬁ o
MR, ERTEL: (Enaaa;b e, ) Py %ﬂkg
MR, OTTINGER: Well, this was the final Quailfica@imf

L.
for the LKIVC. Before we ever flew the TV.

This IS the J,F, Forest servicing. W had about

METROPOUTAN REPOIRTING SFRVICF 1w
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400 pounds of jet fuel on board split in two tanks, one front
and one in the rear. A then the peroxide tanks on the side

It usually took us three to four hours to come in
in the morning and get the power on and start checkout with
our various systems, The longest time was getting the flight
control system pre-flighted.

Those checks were quite complex in the beginning.
In fact, I think our first ones were ten or twelve hours,
something like that. And then we got i1t down. And then,
eventually, into the Ty, got inte some automated checkout
equipment.

But --

MR, ERTEL: (Inaudible.)

MR, OTTINGER: Yes. This was an X-15 recovery van
that we used until we got our own van, any time it was avail-
able., We had no ™ in that until we got our own van,

As | say, I've forgotten how many flights it was.
It was something on the order of 15 or 20 flights, | think,
sefore we got our own van.

You see the can in front of the electronics rack in

. Ask
he back? That contains the ?ﬁm%} chute that you saw the

i
-3

And in the event of a jet enzine failure, the piliot

| would come on with a 1ifrt stick down here by his leg with his

"1eft hand. Fe would move his hand from the jet throttle down

METROPOLITAN REPORTING SERVICE, INC,
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to this lift stick, pull 1t up, and then he would turn on
SiX emergency rockets, three on either side of the thrust, ;’“&t
the two normal lift rockets.

They would have eight rockets burning at 500 pounds

apiece, plus a stabilization chute, and he would be able to
make the emergency landing without the jet engines, without
arrangement.

It became such a tricky thing to -- after we got
some flight experience under our belts -~ to manage this
thing from an energy management standpoint. In other words,
as we were flying, we would use fuel for attitude.

A2,

If we ran lunar =¥, we would use fuel for the
rormal lift rockets to provide the lunar thrust equivalent.
So your tanks would be dwindling down, you know, acd what
#as remaining throughout the flight -- as a result, the fuel
ivallable for emergency recovery would go down.

The capavility of recovery from, let's say, a given
iltitude would change. I didn't word that right, but | mean
rour altitude recovery capability goes down as the fuel that

2 have available for emergencies goes down.

And it is also not just a function of altitude, ther '=
rertical velocity. if you had a high vertical velocity, you
cnow there is maybe a low altitude, YyOU still wouldn't have
mough left to Kill off that velocity -- the vertical thrust.

So It became a -- after accumulating et engine

METROPOLITAN REPORTING SERVICE, INC.
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reliability, a good feel for that, and it was good. In
recognizing some of these energy management problems and
playing with the simulator more and more, the ground base ==
fixed base simulator, and It was an extremely marginal thing

for an experienced pilot even to feel confident that he could

B
make a successfyl-emergen fag i do-prren o/
8 (glaggfg)/ha_ a great deal of influence on this

S I e Pallle
along witﬁ’(%alecﬁffzggythe others, but he took a lead in it

in terms ofgétung rid of that crutch that might get an
astronaut into trouble,

Let's put our eggs in the good ejection seat and a
good set of standard procedures instead of maybe giving hi%
a marginal crutch to use. Because, you see, if you give hin
that cruten and he == and it is poor and he does try to use it
you're just putting hia in a more unfavorable ejection
situation.

But why take a chance? Blow him out in the ejection

seat and --

9]
PN
&
i
]
w«.
0
;M Fl
2
o]
[
i
[l
e
2
7]
41

In retrospect, it was a damned goor

de have yet to have a -- we've gotten through all the problers

twe had without a Jjet engine problem,

We know wefve Ot & relisble seat., We saved & grest

1deal OF weight. And we alse had some other things in this --

iown at Houston IN this energy management situation, which

wointed hack to that being a very wise decision., Get rid of
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those emergency rockets.

So we took the drog chute can off and the whole
works. These are sequences when we got the cockpit on. You
can see we were flying it without the roof there,

The radar on thst thing was an antiquated radar.
Landing radar for getting some vertical height readings. We
nad a doppler for velocities. But it was quite an antiquated
radar, so when we went to the TV, ngyan designed and built
a complete new radar system, both --

Let"s see, I"ve forgotten now IFf they did the
altimeter. | know they did most all the instruments for the
radar system. 1 think they did both.

Let"s sen, we used out of the Gemini =-- not Gemini,
sut. the LiM. We used the 1x¥ hand controller. 4¥e had some --
{inneapolis-Honeywell made some nods to it, but it was basical
1 standard "E¥ hand control.

MR. ERTEL: (Inaudible.}

I'm sure it was. (laughter.)

(ﬁ, S E L e [

\\Mm?oover ,gbt into that thing an3 fisw It like It —~ax

strapped ONtO his but, He just really -- he went down to
iouston to put on a show Tor the astronauts and I guess they
tere quite impressed,

Like the time he came on board to replace Walker,
Jalker was put on the B-70, and ne'd been off, | guess, our

srogram for three or four. months at the time.he was killed.

METROPOLITAN REPORTING SERVICE, L.
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/ i:\j:»f*{,“ﬁ}-aix
7 Coover got in and we got him on a diet. H and I

WM// - - -
went on a crash diet together so we could get his weight

down, so he could fly the thing. He was Army. He had more
helicopter time in the Army, I think, than anyone they had
at the time.

And he pretty well proved it. out in this machine
as far as adapting to it. He just == from his very first
flight, he just flew the thing like --

MR. ERTEL: (Inaudible.)

MR. OTTINGER: Well, he was at Edwards at the Army

test station at Edwards for a few yecrs, 1 don't know how
long. Then he got zssigned to HASA and had been == 1 think
was going to do some flight == ended up in a flight test
engineering group at ¥A3Ai at the time they picked him out for
this.

He was just serving out a two year stint with ¥asa
or something like that.

You ought to == he probably ought to he back about -

I know last June he went to Viet Kam ard -- I don't know; if the

normal tour of duty IS a year, he ought to be back by now.

You ought to be able to track him down. He went tothe War
Colleze Just before he == some of the early sunrises.

MR. ERTEL: Well, that was a good film., It didn't

| mess up.

MR, OTTINGER: Yes.

METRCGPOLITAN REPORTING SERVICE, INC.
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How come that happened? Did | lose a splice? |1
guess | must have.

MR. ERTEL: (Inaudible) capitalize the end, but --

MR, OTTINGER: Let ne use this tape. Have you seen

nany of these movies like this?

MR, ERTEL: No, | haven't. I checked a couple here.
b oo e, f0 Foet W&.&%@

I saw some {wacamtie Houston might hadé-some, (Inaudible

Just sO many years ago, It was just a curiosity item,

MR. OTTINGER: |'ve been meaning to get over to
veber and see their movies -- they always get a copy of the
sjection 7 the live ejections, for evaluation of the s=zat
system. I've been meaning to get over there and look at then.

I've seen -- yes, | did see Joe"s, and Neal"s, of
course. | haven't seen the one that happened --

MR. ERTEL: (Inaudible.)

MR, OTTINGER: Yes. Joe said that was sure a text-
book ejection. He had a perfect attitude and altitude an3
low descent rate, just like Negl. ©Negl's was beautiful. He
had all kinds of --

Let"s see if there is any more that we should 1ocx
at. 1 guess that's It.

We'll take off now for a guick smdwich and then --

(Short pilank spot on tape.

MR, OTTINGER: If We have the time, we"ll drop by

that south base tomorrow while we're up here, and you can see

METROPOLITAN REPORTING SERVICE INC
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the sights. Those are a couple of hangars down at the ramp.

YVETOL _
) . Generally the base puts their Vestall, all their
N STDL-~
¥=gtall Stuff down there. W had company down there from tim

to tine. I think we out-lasted most of them: but we had
=TOL
everything from the Army's caribou on [Stole) to Lockheed's

flying bedstead,they called It. They never really got to fly

that.

o

€.) | can't recall that. Orion X544 ==

#

there were just quite a Few. And the U-2's were down there.

(Inaudible.)
F- 102

hewlanding recovery tests.

MR, ERTEL: Wy is the (inaudible) the best?

ME. OTTINGER: Yes, that's what it is. It's gravity
oull, 1I'11 fix that.
: Yot 55§3§§ ?‘%E
MR, OTTINGER: Yes, It needs more ’érap.

Did you ever see those U-2's flying?
Hello, {(Uma). That's ny pooch.
That's the rocket base, They fired the Saturn engi

;%%Q §w<yﬂfwuh

fomand »

;{ige they called it.

sdward's test station.
There's our ground servicing area before We put ocur
wangar in, and generally what we had to work with over there,

Itts five miles away from our (tanks). 71t turned out to be

1 remote site operation and gradually built up the little

METROPOLITAN REPORTING SERVICE, iNC.
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wngar and trailers and stuff, and we had our own operation.
{e used to report to work and leave from there.
W had our own transportation.

ot b o backdom, Ll
MR, ERTEL: “(Inaudible’ §%r about three yeamsﬁ

vas. [inaudibie); | loved that.

MR, OTTINGER: Yes.

MR, ERTEL: We stayed away from that crew altogethe:
-Laughter.)

MR, OTTINGER: Ch, yes. We all enjoyed 1t down ther:
[ had a little hibachi and we had a freezer and we had a range

iown there and a refrigerator. W took the little hibachi
ut ~-
BQ%J<§§mJ - (Inaudible) steaks out of there,

MR, OTTINGE¥R: They busted in on a Saturday night
ind they stole all the tools. W had three or four guys wit:?.
>ut any tools. | was taking it pretty coocl until we found
ut that I had about $20.0C worth of steaks out of the freeze:

Then 1 lost my cool

ok
&3]
9]
jode
o]
e

MR, ERTEIL:
b "’?m&{d
MR, OTTINGER: Yes, that was soulh g
Now, this 1z --
%vm?‘§%@f Pﬁ%&¢*
MR, BETEL: What's ﬁ}lﬁi’“’m& f-drrmrrdd u.ﬂ;;

MR, OTTINGER: In the same part,
MR, ERTEL: (Insudible.}

MR, OTTINGER: Well, we -- 1 know when Neil had to
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eject, the thing come in inverted, and about 3:00 that after-
;...._....,%{._M
ik

noon we had it picked up out of theXfwexd) with a crane, out

of the grass there between the runways.

There was a half-burned, still alive snake that the
vehicle had crashed on top of, and this thing was trying to
crawl out froa under him when the crane picked this thing up,

you know. It was burned real bad, but 1t was still alive,

But we used to find a lot of snakes and 1 know some

of ny crew would get garfish and put the garbage can down

there and bring a guy up and get him right next to the thing
and pull the lid off, and that garfish would come flying up
at him. |
And one of our troops found a big -- real record
length coral snake down there. Got him all boxed up in a
Houston zoo. They come out and got him. |
v X 1 (Inaudible.) j
MR, OTTINGER: Tnese are sirshow pictures here, and
they are mixed in with these siides, The next slide tray
is all a lot of these things, These are just a few thrown in.
141, |
Woike- 34w L (1naudible). |
MR, OPTINGER: | got my new camera, and that’s --
you can see that's the runway, or the ground next. to the run- |

way. it (inaudible) and that's the touchdown at about 150
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knots. 120 knots, probably. I've forgotten the kind of air-

- Kb g
bert we were in,/%;_ggas Just seeing how fast (inaudible).
T T

gere's@fken), ‘and that's taken out here at

—
P

Clark's field at Lencaster., |It's a mini-Mustang. Remember
I told you some of the structural mods and the nand controlli:
mods that we did to that Gemini 8 hand controller.

A lot of the machine work we did was done by a

ey

(Wen}). / You'll meet him tomorrow
el

kY

guy by the name of Charli

at the machine shop. He built that mini-Mustang by hand.
F-sf
That's a fifth scale Mustang =351.

Flew it at 200 miles an hour, and he's gone all ove:
the country in it. He"s written up in a lot of magazines and
books. He's got national recognition over 1t.

One of our engineers out here took it within six
montng after that picture was aade, and he"s working on
guy, and he told us == real sensitive
stick, and he made two fast (inaudible) pullaways. Wiped out

the whole thing. There was no way insurance == killed him.

And Charlie went right to work and built esnother ore
It took him about three years to build that one.

We were laughing in the tent the other day =about
the B-53 we used to run the capsule ejection tests out of.
Rears, Live bears. ©Cne time the nypos didn't work right
and the bvear got loose and really mauled up one of the handles

when they were loading him into the capsule.
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MR. ERTEL: ¥hen did that happen?

MR. OTTINGER: Oh, back in the early '50's

MR. ERTEL: (lnaudible.) %hat happens to bears
ormally? Do they get along all right?

MR, OTTINGER: Yes. | don't know if they lost any
r not. I wasn't that close to the program. They were
hooting them off. They were flying around making their
uper-sonic ejections with the capsule.

I think it was super-sonic ejection. 1 think that
as the eventual goal.

Lwih}a@y’fax ﬁLL&gﬁ PUNE I T AT T I fymiwa@

MR, ERTEL: ~Fnaudib £e+

MR, OTTINGER: W to 15. |It's got the old -- every-
hing | taped at the air show. (Inaudible.)

They didn't have an air show this year. FIrst time
n 20 years.

Here's some shots on -- here's a guy with an engine
roblem coning In the wrong way against the traffic In one
£ the alr races out here &t the flight test, (Laughter.)

He

sel

o
~h

d out o

it

the group when he got fouled up.

THIE NEW HAMPSHIRE AVENUE,

g
limbed up and then came back, '

]
£
e
)
=3
49
]
[
$i¢]
w
[
o
]
@)
e
g
k2
3
w3
ey
o
3
)

i

ost of these were P-51ts that £ly €N the air races there
Did you ever hear of that old Pontiac? They had

22 special engine and transmission in that thing.
59 Qhal
%ﬁ@a&@@w~blider progranm

T wh
'34%’a¢ A Ong %@&ﬁf&ﬁﬂi&
started out, and the feraver) glider ig Hhen-» FRiRmBen
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It must be in the other room.

Here®"s one of those pipe racks that didn't grk}.

Anyway, that Pontiac would used to ground“%%;;:fﬂ
gliders and (lifting bodies) with it. The thing would do
ibout 170 on a lake bed, and 150 towing.

MR, ERTEL: (Inaudible.)

MR, OTTINGER: Yes. This got hung up due to the
lieployment system. W really didn't go back and change the

iesign of the droguechute as a result of any of the testing.

55 | told you earlier today in the movies, all the problems

that we had -- and we had to re-run this test SiX or eight
times to finally get a couple of good repeats, to make sure
the stability of that dr%%f%hute was okay.

And the problem was in the deployment out of the

chopper when you dropped it and getting that system deployed

and actuated and SO on.

MR. ERTEL: (Inaudible.)

MR, OTTINGER: Okay. How this thing that Lockheed
sut on that thing IS just a t=st for a NEW impact absorber -
energy absorber. You can see the way they peeled those back
Bnd started to split.

MR, ERTEL: Yes.

MR. OTTINGER:; Well, that thing is supposed to get

v
j$5]
P

his landing pad and keep on.

MR, ERTEL: (Inaudible} reller plate,
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MR, OTTINGZR: Yes.

it onup. It’squite a
peel. And that will absorb that energy and be a real cheap --
here's a close-up of the chute. 1t”s tangled.

MR, ERTEL: Do you want these on here? Several
things like this.

MR, OTTINGZR: This will add a little flavor in it.

MR, ERTEL: Yes, that’s right. The shell -- the
2arly problems and what was the (inaudible) automatic ejector
(inaudible).

MR. OTTINGER: Well, there’s == there is a shot
taken from where we eventually put our hangar on the south
sase; now that hangar has been moved away since then. It was
a little old 40 by £0 building.

And that was takxen since we got our == you can see
our control van out there.

W had a §Ye|l % helicopter on lease throughout the

i orogram to keep the pilots trained up in proficiency so the

18

19

20

21

22

23

24

silots could --

m

TRTTT ™ L L . N I U T I S
MR. ERTEL: Do you spend much time (inaudible) thos

MR, OTTINGER: A little bit. Not a lot,

MR. ERTEL: | never liked -- R ,
pick s Uik
—— much.

MR, OTTINGER: | sever did have to ¥
MR. ERTEL: Yes. (lnaudible.)
MR, OTTINGER: This is the water tower service,

amergency shower (inaudible)., There’s the slav for a little
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"o by 40 hangar we put in.

because we outgrew that.

L

Eventually we had to put in trail

Just barely enough room to get two

ships in there, with some of the check out equipment,

There'!s the U273,
the other one

That's Johnson's visit set up there.

in.

So that's that tray. If11 get

And that was

refore we lowered the rack, before our cockpit was changed

iround, and we did a lot of messing around deciding how we

vanted to display the things.

W were still too early in the program to put on

iny kind of live demonstrations.

MR-

MR,

rockeyed landing like that.

mere all the rockets were

ERTEL: (Inaudible.)

OTTINGER:

So we Jjust sort of simulated a
We had light bulbs screwed in

-- taped on and temporarily wired

p so that the guy back here at the console could run through

can't remember if Walker was in the cockpit faking the cont:

wovements and then the guy at the console would fiash the

;fLights, you know, where the rockets ware, as Joe talked,

So you can see where these things were located, and

letting them, with a low

3

smoke come out. But that --

M. ERTEL:

MR,

[Inaudible,)}

~ve had tatked about using some helium gas with a -- and

ressure, you Kknow,

ust

[e

with a colored

OTTINGER: Yes. And a1l that was for Jehnson.

METROPOLITAN REPORTING SERVICE
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11 oh, one thing. n the cockpit of that -- this was in October |-

2 | now the *54 election was in November, and Goldwater was runni :

3 | and they had bumper stickers out -- aUH20 for Goldwater.
4 We had a big warning light panel in the cockpit and
S | I had an amber lens, made up with AUHZ2C on it, wired it in wit!

6 | a switch down here, and gave the lens to Joe Walker, because
7 | Joe was going to be in the cockpit with Johnson.
8 In fact, they were going to sit in the seats, see.

9 | So we had it all figured out. Here it is, three weeks before

10 Il election. W thought we would get a big charge out of

11 | flashing Goldwater's bumper sticker sign. You know, AUHZ0
12 | the chemical symbol for Goldwater.

13 So, we showed the thing to Bickel, and Bickel ==
14 I he didn't kxnow what it neant. And so -- he hadn't seen the

15 | bumper signs and he &idn't xnow that's what it neant, so one

161 57 the guys got him off and told him and he got = big kick
7 Thut of it.

18 He d4idn't care. So iﬁe%&?eelertgot wind of it,
19 4ng the morning that -- he was worried about it. And the
20

7676 MEW HAMPSHIRE AVENUE, SUITE 210 & LANGLEY PARK, MARYLAND 20783 & [301) 439 « 56060

norning that Johnson was to visit, ne called me up per se,
21 | ind he called me up and he says, "Wayne, I want that lens
"> | ip inmy office. I don't want you to use it,"

23 T said, "I'm sorry. | gave it to Joe Walker, Joe

24 | yalker has got it in his pocket." sand Joe had already gone

25 ioun to -- Joe ha3 gotten the word that Deg¢ didn't want 1it,
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and he used his better judgment and didn't put it in, But
we thought of it.

MR. ENTCL: I doubt seriously that with SO much
wrong that L.B.J. would have caught it.

MR, OTTINGER: He probably wouldn't have. It was

sort of a gamble. I could be either --

MR, ERTZL: And later he probably would' have laughed
like hell.

MR, OTTINGER: He probably would have. You know the

kind of people ~- a lot of them would == there's a hunch of
51's lined up to the start on that air race,

There's a pack of them in there. They are all about
100 foot. Look at them there. They are more than 100 feet,
aren't they?

MR. ERTEL: It looks like it.

MR, OTTINGER: Okay, there's an interesting shot.
That's before dawn with the lights on and "the guys working cn

the check out. They are out of the scene of these pictures.

MR, ERTEL: There are lots of things I'd like, like

that one.
4

i
MR, OTTINGEE: Y can remenmber. |'ll remember,

And there's a shot of the early control panel that was manuzal.
It took this -- quite a few hours to check cut the system witk
that. Nothing really automated in that. Guys heving to

patch in most all the checkxs along the way.
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MR. ERTEL: What kind of a shot is this? (Inaudible

in color,

MR, OTTINGER: Yes.

MR. ERTEL: But that other --

MR, OTTINGER: There's an early morning prime before
light,

}i’wj ‘e on G % 4oz %{“ Hoos

MR. ERTEL: {Inaudible.’)

MR, OTTINGER: There's -- you"ll see I've got some
shots somewhere of this atitude system. Oh, that's the lift
system, trying it out. And that-is true there. But we will
zet more of the attitude system. It's disappearing --

That's a good cold morning, see. The colder it
zets, the more steam you get when you prime then out.

There's one. There you got the attitude system and
;he lift system., 1t looks like a ealliope. One of those,
[fve got blown up. ‘

. e
This 1Is the control van and | was -ﬁyi—g-h—t—;/%{:sd

vas allowed one vehicle for control 2nd rescue, znd I -- s

4

cherets what 1 ended up with, And then we wound up getting

it SO loaded down, vou'!d never use It for rescuel, so we

sventually took the rack off the top and -- but we ha3 tO hnave
S R ) iﬁ%&
;hat hedeht rack to get Into the cockpit -- unless the 2izhis

¢ Aaang Seey
e and then we could use the pick-up.

Eut as it turns out, | believe they arc using today

r plek-up truck that's got a high enocugh platform on 1t that
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they can get into the cockpit if he needs help.

gwwi
£.). was the problem -- you know, this is the

replica, duplicate light panel in the van as to what the
cockpit has. And tren, in addition, in the van | had =-- well
we looked at about 50 channel of data? 60 or 70 channels of
data, real time, on the rocket system, control system, the
jet engine system, all the pressures, the sequencing, the
whole works.

And it took about five of us inside that van to
run a {p¥y)., But I had the UHF controls all in front of ae,
and | did the communicsting, with the pilot. And had the
check list there. A then 1I'd use these other three or
four guys to back me up and feed nme information, Relay to

the piiot when he ran into problems.

txd

MR, ERTEL: (Inaudible.}

MR. OTTINGER: Right. (Laughter.)} Now that first
light, == 1 had Mike Mahan, that's all I had, and we ha’, the
™ station up there on the line. They never caid anything.

“Reph

I kept -- an. Joe-pieked. it up ~- about, oh, he was
VAU }

tsupposed to pdei it up about two or three f‘ie}}ﬁand come an

back down and Just get a minute or two of feel for it In two

or thres feet.
So he goes up and he gets about three or four minute

in about ten gr twelve feet, 4nd he scared the hell out of me

I didn't want to see him get that far away from the ground

METROPOLITAN REPORTING SERVICE, INC.




ble

MARYL AND 20783 @ {301} 439 « 5600

SUITE 210 ® LANGLEY PARK,

7876 HEW HAMPIMIRE AVENUE,

10

11

12

13

14

16 |

17

18 |

And I was sitting there yelling at him that I
Wﬂxﬁﬁ@ﬁ§%?ﬁ§
haven't got the guts to key the mike-reids. |1 mean, he's

quieter- and he == 1 was just biting my tongue and I'm yelling

Just to relieve my owm tensions., | was about as nervous as

MR, ERTEL: I forget who 1t was. Somebody in

@ﬁjﬁ%@y PRy AV &m& y (“"’Lj

Buffalo told me g there -~ thevoive kest-these

everybody was yelling, especially

you, {inaudible) you couldn't separate the voices and make

ng.

p‘

any sense 0f whal wegsww- anyvbody was sayi
MR, CPTTINGER: Yes, Well, it started cut as a riot

and 1t worxed itself out gradually flight by flight until

finally we got our own van in, and we would Xeep having one

incident after another., Weld get smarter, and before long,

we had a pretty reliasble --

! LTHTYT =1 o T ™ . T +
MR, ERTEL: That's what T need, Becauss what I want

i TE T ¥ £ +
TINGER: Go from that Lo --

e

K.

<
o

YR T - N . . , »
I MR, FERTEL: T want to show the van --

tod 1AY .

ey TATHTITOY

MR, ERTEL: -~ contrel center {inaudible),

MR, OTTIRGER: Yes, That's a real seat of the pant

44
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comparison.,

MR. ERTEL: (Inaudible.)

hj@{f”iﬁﬁw :  What you should do is show him the one

that's of -- not Joe, but the one that wasn't {inaudible}.
The first part.

MR, OTTINGER: Well, no, we haven't got any picture:
>f that. But you'll get to meet the first guy that it reaily

g i - |

iid “Piaht the first tine, and that's the crew chief
:Laughter.) It didn t have a jet engine then.

During tie-down tests, we were running a rocket
;est, and 1t was the first time that the rocket was ever
fired, and we didn‘t want to take a chance with a complete
1ew rocket systea and vehicle. ©Of testing live with a haif-
nillion dollar Jet engine in it. Quarter-million dollar jet
angine,

W didn't have that many around in the first place.

MR, ERTEL: How was that jet engine ==

MI. OTTINGER: All right. it was very, very excell:
_ would say we had == 1 think they d4id an outstanding job.

ind it's not just because | worked for Gz before 1 ==

‘Laughter,
But I'm an old engine mar out of Evandale. And |
1wdn't worked at Lynn hefore; .
}Q’L&(U ibg% 0 {\;W\ b ?Jim&:’%j s
T

MR, ERTEL: Whoops. «{Insudtbieci.

MR, OTTIEGER: This is a shot -- I'11 tell you more
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bout it when you meet Ray White. You'll meet the first

rew chief tomorrow.

1'11 tell you more about that little incident of
im Flying the thing without an engine in it. It"s an
nteresting and --

% "
MR. ERTEL: Yes, I need syt

‘w%?'m 4
ng bike that (inaudibl ).

MR. OTTINGER: Oh, yes. Right. put a little hunor

We'd start the thing with the conventional jet
tart cart that's caught on the back of that trailer. And
e've kept the aPU's off of the big trailer running until we
ould transfer power, got the iet engine running to transfer

he power, go on internal vower.

Then that truck could be -- the electrical could be .
Aim C&a&i_{;@&ag F T LR E@ﬁmj
isconnected and take off. And we used old B-29's == APU's

n that truck to furnish external power with.

It was quite a little operation to get trat thing
11 cocrdinated.

Those are a couple of {turnical) bottle banks of

neliuwn and nitrogen From the back of the trailer.

| g{(giﬁﬁéw1{£ féi% we hauled that thing down to Houstc
&3\} é’f\’%ﬁ”

?éave it to ﬁ%m%a£@unwmg}wf0r his troops.

MR --0TRINGER> Now, there®s a 13-70 taking off In the

i
background, and we had a pretty good flight. Every other

light Or every flight == that B-70 would have its gear
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problem, and become an aeronautic emergency. Well, we were
setting there right in the center of the lake bed cross-wise,
SO to speak, so that we had a perfect view by getting up high
on some of our equipment.

W could see that. And we'd lose our firetrucks
and everything else in these emergencies that w had. oOur
operations would be shut down.

od Brwnas. ‘rv-w» c:fn Vb o pelend
bt rdy E “”éw'?wwﬁﬁ}

MR, ERTEL: 1 wes

MR. OTTINGER: That was my first day of work at
Bell. That was my first day in the plant in Buffalo as a
new employee.

MR. ERTZL: Wwas that June the 4th or s5the?

MR. OTTINGER: Yes. ? ﬁ
AATEE 7S t‘fifw,,y st

MR. ERTEL: June the &4th yinaudible! I guess it

was June the 5th. (Irnaudible) on June the 4th. My wife and
I were married at the time and we both came out here together.

She waz working in public affairs and I was working-&e
s leo

Imgtitnfe

O LA e bag

And we cut here together and everybody

7

o course, everybody was sick everywhere about

MR, OTTINGER: Yes,
R, ERTEL: Because 1t was sc¢ uaeléggf“  G
MR, OTTINGER: Yes.

MR, FRTEL: That's & beautiful shot there.
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MR, OTTINGER: Yes. There's some back to the B-79's
It's landing on the lake bed.

VW tried to operate as much as we could before we
got that facility in down there. It really paid off. W
even shared space with the Aero Club on the base in one of
the old hangars for a while in order to avoid, you know,
getting them in ==

There's a good shot.

MR, ERTEL: There's a good shot. (Inaudible.)

MR, OTTINGER: W got to where when we got to going
higher in altitude and expanding our envelope and worrying
about higher velocities and higher altitudes, we started =with
a balloon -- Just didn't have any instrumentation on it, but
we could figure from the angle of the balloon, from its tie
point, whether we really had anything that would bather it.

Combined with that plus the air speed readings out

tof the helicopter, which we had always sent down, we could
18

make sure we stayed out of trouble and stayed within our

And we would get tricky wind conditicons even in the,

;And it turned out Ellington's got them too and they --

»M{_»’i«:},‘f
MR. ERTEL: Those wind [jeewsl they call them?

ME., OTTINGER: Yes. And it's murder with a vehicle

iwith 1imited controls like this. 5o you've got to pay attention
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o It and it's --
MR, ERTEL: I think now when the chopper stays on
.he ground you've got --

MR. OTTINGER: -¥owlye-get-i

The lifting body == they had a problem with chopper
n the landing pattern. It really wasn't in a position but
t did bother the pilot, and he had a couple of other -~

(END OF TAPE ONE, SIDE ONE.)

(START OF TAPE ONE, SIDE TWO.)

MR, OTTINGER: -- Corky Meyers, from way back in
.he 1-F days (inaudiblg) 1-F 9ay§.

MR, ERTEL: Eégg;g;giéijﬁéaﬁw"%“%$°“&“ﬁfr““$

MR, OTTIKGER: Well, these T-birds, they were there
.t the air races and | was sitting out there near the inter-
.ection of these runways that they were using as their focal
oint on their four-cross, you know.

MR. ERTEL: Yes.

MR. OTTINGER: This 1S not the four-cross deal. It's

vR. Fruse:  (Inaudible.) ({Laughter.)

MR, OTTINGER: This bomb burst IS scmething. Isn't

hat a nice sequence? Lock at that {Plimpton) going up

hrough the center.

Isn't that something? Now, there's three airplanes

ut of the four maklng the cross, and to get those in one
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frame --
I tried to convince myself 1| had the fourth one in

there somewhere, but it's got to be coming from the --

MR. ERTCL: Prom the outside o7 this.

MR, OTTIKGER: Either that or it's got to be already
by and on the left. And I don't know which.

MR, ERTEL: (Inaudible) two are coming in from the
left and one from the right. The other must be just on the
outside of the frame.

MR. OTTINGER: Yes.

MR, ERTEL: (Inaudible) photography.

MR, OTP?INGER: As close as those three are == and

I st 1 don't see the fourth. Do you? I'm still proud as
hell to get the three.
MR. ERTEL: That's right.

MR. OTTINGER: I was pumping away on that shutter.

Depending on the angle that you're shooting at --
isn't that pretty?
I MR, ERTEL: That's right. That's another thing
%{inaudible,)

MR, OTTINCER: Yes, that's true. |It's just that --
Ethat's (Fonder's) sister. She"s downstairs now with the boys.
That's some air pilot.

And that used to ~- well, we uszed to battle over

rire trucks between cur prograzm and that program, and --
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1 FIR. ERTEL: I hated to see that one go down the

2 |drain 1ike it did. | never really --
3 MR, OTTINGER: There's a take-off.
4 MR. ERTEL: 1 had a chance one time to go up to

5 Ediiards and see that baby Fly.

6 MR. OTTINGER: Never did do it.

7 MR. ERTEL: Never did it. And I was SO sorry.

8 MR, OTTINGER: Look at that p-38, would you? That's
9 | flying. That P-38 is flying on the right of the 5-70. He's

10 probably doing, oh,150 knots, whatever his minimum air speed

1 is.

12 Oh, now look at him there. He's still there in the

13 sicture. Can You find nhim? See the P-38, with his gear down?

7676 NEW HAMPSHIRE AVENUE, SUITE 210 & LANGLEY PARK, MARYLAND 20783 e {301) 439 ~ 5600

14 MR. ERTEL: Yes, | know --
15 MR, OTTINGER: Sane type (inaudible), Have you
16
ad some?
17
Mz, ERTEL: Yes.
18 .
MR, OTTINGER: He's still what -- 20 feet off the
19 _ ]
i leck and he's about the same altitude. He's about even with
20 |
| she top OF that thing.
21 . .
; MR, ERTEL: ({Inaudible.)
22 | MR, OTTINGER: Would you like a shot == would you
| -
23 | {ike to use that? MNmean, there's that and the plan form

f-

24 5n that ﬁﬁ% and the 15 and things like that that are just odd

25 - .
things that you Just run Into --
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There he is again.

MR. ERTEL: That's just amazing.

MR, OTTINGER: There's the 13. |I've got a take-off
sequence on him.  You can see the distance of the runway. Xow
:hat's a 70 over there in the middle of the picture to the
.eft just a little on take-off, with its nose up.

So we had a pretty good view with our ramp out there
there we were flying from. It was a whole operation. And,

»f course, we'd have to cross the runway to get back home so -
;0 get over to the shops to do work with, so we had a lot of
;aits down there at the end of the runway, and a lot of --

Look at that cartoon on the side of the 5Z.

There's the three 184ts., One of those is what Joe
:as flying when he had the mid-air, one of those three.

There's a take-off roll on the 15.

Right here where we're standing is the =~ right nea:
;he end of the runway. And one summer early in the 15 progran
e had a -- right after take-off, we had a power problem with
:he breaker assembly. #e thought i1t was ,just a breaker, on
‘he elimb-cut. It was the launch site.

So we told them to come back in and land and we
rould == we figured we knew what the problem was -- we'd re-
g;ct this breaker and it would go, It wouldn't jettison, you

see,  We'd still make that flight. All you had to do was

.ome back in and land.
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Well, it was a hot day and time was wearing on and
e comes in heavy and -- the 52 is heavy as ﬁwé and he blows
11 his tires. And they are all == every last one of them
S gone by the time ne's at the end of the runway.

See, at the end of his row. And he couldn't even
et it off the runway very well. He just barely got it off
he edge, and we rushed down there because we knew we got a
oaded 15, and it*'s not in our service area and we haven't
ot any facilities to handle loaded propellant, you see,

It's got 15,000 pounds of propellant on board. W
ot down there, and I was in the first truck to get to it.
> had a precaution system.

The doggone smoke was billowing out behind the
sckpit and we nad a fire in the egulpment bay - electrical
ire. And we couldn't have power -- we had (0 ggi power o--
a4 ever,tnning out of the way in case of electrical fire.
moke was blowing all over.

And here we were stuck with that thing. You know

it took us about twelve, fourteen hours -- swept it out incn

by inch to get tnhat dam thing unloaded ecazuse we couldn't

ave any of the access to normal electrical controls.

Everything had to be done pneumatic. WwWe had to get.

n on the actual valves ang points in the back end. We had %o

ull these panels, which were heavy.

#ully loaded, and a lot of then you couldn't get
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to and pull out without a problea. Talk about a fast bit of

engineering, in terms of what you can do and can't do in

emergencies.

You know, to keep out of trouble. It was really
an experience. Believe me, we never landed full of propellani
Never. In the whole program the rest of 1t. That happened
early in the program. But we learned our lesson well.

VW never brought it in. we had to jettison.
Mandatory.

MR. ERTEL: I always said that getting the fuel
(inaudible) was something in itself.

MR. OTTINGER: Here's a display we set up out there

in the hangar. It was som= shots. I've forgotten what this
sas for. Wwe put on a bunch of shows.

We'll talk about that a little bit later. 111
rever forget our first TV press conference -- TV show. About
|Flight Number 6, i thirk. Pretty early in the program. We
ihad 150 guys out there. Cameramen -- all the networks out.

[hat's another story.

There's a guy -- an artist who used to edit the
!Bonanza script that was 70 years old -- come in to work for u:
‘He left -- retired from the 7v industry and came out to work

‘as an air brush artist. And he did this picture, of course.

ind we superimposed the pictures of the &n and put the various

.rajectory information on it. Made a real nice display.
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There's the 15 Mother ship fly-by over at the chase.
after the landing. North American did right well with that.
They put a == they got about a 20 foot blowup"/fs; that picture
and put it on the wall in the hangar, for the guys.

There's Bob White. He's CO on the base out there
now.

There's a Gemini shot. There's a program that's
interesting.

There's a movie being shown during that display of
1 (inaudible) flying the canyons up in the high Sierras.
d#ith a nose camera and a guy's doing that thing, and 1t was
something else.

There's the energy management display of one of
the X-15 panels.

Indirect gearing systems, lifting body.

Here's a -~ you can't see the details very well, but
that's a contour three-dimensional thing -- model set up in
the trajectory of X-15, and there's about 400 miles of range

»n that table. And the 400,000 foot trajectory was put on

| there.

There's those external tanks I told you about, That
chat Number 2 ship you saw in the movie today, that was rolled
sver. There it is after it's lengthened out and re-built.

MR, ERTEL: It's really anazing.

R, OTTINGER: This is the M-2 1ifting body.
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Here's a Gemini

MR. ERTEL: Keep going.

shot.

01

MR, OTTINGER: Those are some | bought out of the

JASA cafeteria down there.

And there's the Pontiac again. As | said, they'd
Lowed that lifting body out and paraglider@ it at 150 miles
in hour on the lake bed with that thing.

You can see they got that rearward facing front
seat, and they got a winch in the trunk and special engine
*ollover bars. And bringing that thing down to L. A. to
ret worked on was something else. The Highway Patrol wouldn't
>elieve that was a Government car.

Well, that's it. | thought I --

MR, ERTEL: Well, that's great.

MR. OTTINGER: There's a few goodies in there.

MR, ERTEL: Yes, sir. | tell you --

I tell you -- your slides -- the one I'd really like

to get ahold of -- if you knew where to get ahold of it --is

TETE NEW HAMPEHIRE AVENUE, SUITE 210 8 LANGLEY PARK, MARYLAND 20783 @ {301} 439 . 5600
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the kind of a thing up th

MR. ERTEL: Yes.

in the 4ev‘mry history, 1
&w‘ﬁ«fs

ere.

That?

iIIustrated

I always like to put a little --
e

And 1 put i n ERdss

ma*ﬁé%sﬂﬂwﬁ Vesi Bs 1 say, ve were a little behind traser

Gred

flie Russisns weee's Little ahead or

things like that, you kno
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It went over real Qell.ﬁ” ell,

you know, this thing is -- you could build this up very
nicely, I think, because -- to show the fact that the Army --
the most experienced helicopter pilot the Army had at the
time was assigned to NASA and got assigned to the program
and this kind of stuff fits in real well, sort of as a
come on, when you’re laying out his participation in it.

MR. ERTEL: We had trouble in the Gemini Program
(Imaudible) you know, on those ejecticn seats, because,

I Toruevy

I think it wes {¥oreman) and somebodg else, | think, were

out watching the tests one week and the next week they went

back and said, well, send out -- i don’t know whether it
fg,&@yrwwﬂ}ﬂ
L was™tPereman’ Or Stafford or somebody -- send out SO many

number Oof 27 on this end (Inaudible)

It was rigged for the confidence factor. All

these other dummies and this guy has been?emamd% in.

Jh, boy.

(Laughter.)

=
£

C}ﬁ:ﬁg{é’& : ... crack the whip and he cut our

‘preflights down from several hours to where we could shave 1%
“in half, 3ust by whipcping the bOyS into shape and moving then
talong, that it sure worked out real, real well in phasing it

lout.

He had dropped a lot mere stuff through the crack,

you Know, then Monterey would, SO we worked them together
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in their respective spots and it worked out real well.

They didn't like each other but 'dilly was a prac-
tical Joker, along with a lot of the rest of the boys. You
get out on a remote base operation and you get a lot of
horseplay and, fortunately, none of it any really got into
any trouble and it was a good tensisn reliever.

But Willy I hired in at Bell and he was our foreman

down at E|§€§g285:§%s,ﬁ§ re still there?

Coebidn ¢ ﬁ&
MR. : : No, he was the last Bell man to leave,

besides the engineering people that stayed ¢n and so he left
about a year and a half ago,

But he did all right. He's back in Rosemond now

Sl MRC-QITINGER: ‘In Bell I can attribute whatever

' norseplay we had at Ellington probably to --

MR. ERTEL: say¥es. anything, because |

Lo A Ny
Jorrlt-Netehe USE omampadopddemend, 10 get anydbcody into any

itrouble.

MR, OTTINGER: 2But, there were enough practical

| then: here and down them, to keep it alive.

You never knew wnat might come up, you know, at
iny time the: you're coming In to work and I can remember
>ccasions coming back from the maln vazze up here at Edwards

ind going back to down to the south base, my carts gone.
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ff And | figured, well, you know, it's a wide open

ramp. We had a thrust stand pit below the ramp level down |
there off to one side of the hangar and | went over there
and looked in and there, sure enough, is ny little Volvo

down at the bottom of the pit.

They had put 1t down there with a forklift or
something or a boom or crane off the back of a truck, you
know, and taken the keys and everything and gone home.

Well, 1 had seen them and they were on their way
out, and I run on back and got the keys from them. | ch=ased

them and caught up with them and got the keys and went on

| back and got it out.

Another time in the same period, 1 came back and

' the Volvo was loaded up onto the flatbea trailer with all

i

i the rest of the equipment.

The fellow that 1 got in as an Office Engineer to
replace me at Edwards before | went to Bell and he also
pinchhitted while | had to go back on the {7V} with (Gremlin)
during the last siIX menths or so and his name was 3aron and

he was a young guy and realily gungho, YOU know.

A loudmouth. And he had a few -- he used to wear
these knee length socks and this used to really get to the

techn! cisns,

Here this young buck engineer, fresh out of school,

loudmouth, you know, coming in in garters and all that crap,
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50 they got him indoctrinated pretty fast.

W had one head in the corner of the hangar and
when they put the door in for it, they left a pretty good
sized gap under the door.

Well, he locked himself in there one morning early,
taking a crap, and the guys brought in a hell of a big

firecracker and they light that son of a bitch and put it

; under the door

And here he is in this little cramped spot with
this lit firecracker, you know, and this thing goes off

with a four inch short fuse and that poor guy, he comes

| flying out of there, shit flying and everything and it was

| the funniest thing, I'11 tell you.

(Laughter.)

I was back in Buffale and missed all the good stuff.

MR. ERTEL: Well, with the hours you worked there

;had to be a lot of horseplay to keep the morale up

MR. OTTINGEE: Oh, yes. W were running -- a lot

‘of those guys we were running 70 - 20 hours a week and we

‘were just working then Into the ground.

MR, ENybe:  (Business ) a lot of time,

Ry

MR. OTTINGER: Most of the tine, about 30 percent

fof the time, our electronics, modifications, checkouts, data

S ALV

tanslysis was Mitems .
i 1

we generally xept up about 80 percent of the time
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jrd 1 jwith all the rest of the systems with the pace they set, so

2 i the electronics engineers and technicians, the key guys, they
3 {i were the guys that we had the most pressure on as far-as ;

4 i overtime, because we could substitute other people in some

5 i of the other areas to fill in, but because we had only had ;
o 6 | a very small handful of guys that could really do that |
% 7 | electronics control business, the brunt of the scheduling
i 8

]
H
|
%
wWaes on their backs. %
9 The same thing held true in Ellington. ©On the |

!

10 4 (Tv) and the ground test phases we were going to go down

11 | there and, hopefully, get maybe 90 days of ground testing

1z . off and then be able to start flying.

13 It turned out it was just about a year and there

1 ' were setbacks and I would say maybe 80 percent of that delay

SUITE TI0 & LANGLEY PARK, MARYLAND 20 B3

15 was due to electronics debugging and problems that had to be

ER solved, technically.

i E?:i There was a certain portion of it was due to

§ N;éfacilities, eguipment, not being there at the rizht time,

§ Eg?:improper scheduling support, a few incidents in which accidents
z

§ 2 would occur that would damage equipment and you've got to

. reorder, YoUu know, and thin

zs OF ¢his nature, shoriof parts.
22 ! ...dINncident on the south base out here and then
23 51'11 sort of start fic: =scratch as far as --
24‘4 MR, ERTEL: +#nen you cone on the program and --

MR. OTTINGER: Yes. Go through with some problem:

SADTODANDMI Y AR D& mnToL i o
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that we solved, pick up the important events, but there's
one thing on the south base that occurred,
VW had -- there had been a period, 1 think, after

dalker got off of the RV, while he was b§311 gett;ngﬁtrained

iv* ﬁF“%ﬁiméﬁ, 3% lkzj iQng Ki&ﬁ%wx;
Walkd P

Hoover);and

L

for the ﬁ 70, and we had 3ﬁ%e% an
a couple of Air Force pilots, as | recall, standiné by one
norning watching our servicing.

VW had been delayed. HFe had been scheduled to fly
fairly early and we lost our fire trucks to the%i?’o W o
:mergency landing and we had to hold peroxide servicing until
ve got it, standby, so we had to kill off a couple of hours

ind We had a young, colored electronics engineer that worked

or us and was .just out of school and really beginning to

zarn the practical side of things.

He didn't know now to drive, even. So one of the

1 :lectronics technicians decided to teach him that morning.
'ile had a Government station wagon that we used for transpor-
;ation and so we had him out on that big ramp, a big
expanse, the technician did, and got nim pretty well checked

gfsut that morning with driving.

I took him for a run or two that morning, as well

and SO this station wagon was parked in front of the LLRvV
and the fire truck pulled in -- we had just gotten the fire

| iruck back -- pulled in about 20 feet tenind the station

jagon . :

AAET MDY A MInrs T o oo

H
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This group of pilots were standing to the rear

¢ of the station wagon, just behind me, and the technician that
had been teaching A, the colored boy, how to drive, needed
something over at the hangar and it was far enough that he

was in a hurry and he wanted to use the car so he said,

8§ 00
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“Come on, Al. Drive nme over to the hangar to pick up the

part.”

So they both hop in and the pilots jusf;‘; sort of
n

subconsciously stepped to one side when they got ,fz%t , although

it was his intention to pull on out ahead.

He had a clear field ahead. B2ut Al, being just

freshly checked out and not familiar with it, flipped it

into reverse.

Hle's nervous, and he's a very timid fellow,

anyway, and he floorboarded it. Well, he was doing prcbably

about 20 miles an hour when he hit the fire truck, zoinz

in reverse, broadside.

And here these pilicts are standing there, you know,

and half of them have got their feet almest under tne tresas

of the tires as they're whizzing by; jfust about wiped five

top pilots in one whack.

Well, the back end of the wagon had taken out

the whole tank full of water in the fire truck and it's

spilling out all over the place.

W had started loading propellants and at first
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the people thought it wes gasoline, you know, and it took them

a minute or two to realize 1t wasn't.

So fire trucks were at a premium, anyway; but with

this one knocked out of commission we had to get another one,

and Ap's show up, and, well, here's a guy, here's a cat with

ino Government driver's license, no state driver's license,

no learner's permit, fresh out of school with no means about

him at all, and the AP'g couldn't believe

it.

They had their radio going about four hours be-

tween them and headquarters trying to get -- finally wound

up with a Major down there, the OD on the base, you know.

So they finally settled the incident so in the

Jas FHAce

 aftermath, theﬁ_m«p@m is going to prosecute him, fine him

5C0, make him serve some tine, all this jazz, damazing

T i gt Bee £ Us

Lﬁ” icklei)( writes a Letter to the ¢ of the base to get him

| Government property and all, ané all this, so finally,

~to withdraw all of the charges against this yourg NASA

@?story so he locks at nme end says,

engineer which they do and it all gets tucked zway but

"Wayne,

? ;_ (Bickle} calls me in and Dollman in and wants to hear the

you've done a

. pretty good job so far vput this little thing, I'm winding

you back to zero. You've got to start from scratch.”

(Laughter.)

MR, ERTEL: How white 41d you turn?

fj mﬁ AL A,

5
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He was a scared boy, I'm telling you.
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rourid it and, with the proper precautions and everyvihing
k] ? o il |

"“‘.3

therae’s no problem with it.
But it's a new experience Tor a lot of them but
itt's sort of funny sideplay when you zet a coloered zuy arocund

de, and it's going to turn your skin white,

w4
[

let's

o

S8Y, pe

and you sort of get the big eyeball treatment, anyway, in

some of these things, when you're flying around and you've

zot & lot of nolse.
We had NASA bulld a big shed to go over the vehlcle

while 1t was mounted up ther= because 1t took a fair amount

of time to get this thing mounted up with a crane, you know,

r

and tied down and all equipped out with {Inaudible) on 1t

and averyihing and sometimes it would bes up fthere Tor a wesk

or two at a time,

LL

Well, you've got to protect 1t when 1f ralins an

5]

EN
i
£,

g0 we had this big relileover zhedg buillt, guit
¥ 1

e

nigh, and we
bullt it with canvas slides and 80 on $0 we could hepefulls
aeven go anead and fest while -- maybe.

£
ﬂﬁ&h

H Y 4 o . - - FEYY . gy e 3 .
With the light mmege, you know, The weather down

there in Houston, you know, if you get several days of raln,
if we had 1t would just be shot down, if thal's what we weare
o k4

AARTO/MIA iT A8t DrAsmro o



[N

-
PG

{301) 43% - BAGH

LANGLEY PARK, MARYLAND 20783 @

&

SUITE 210

AVENUE,

&
Z

S

A

4 =

i

H

i

i
it
i

i

H

‘you get a lot of wet percoxide dependin

st while we didntt realize at the time we unare

planning to do Litie that the steam from the rocket would con-

. dense off the bottom OF the ceiling, OfF the shed, and drip

small concentrations »ut, nevertheless, corrosive stuff,
down on the vehicle.
Arid particularly in starting up the rocket system

on the condition of

gte}
o]

the motors and it can get to be a hazard.

We ran into that very early in using that shed in
hot firing. W had an engineer by the name of Tom Stafford,
a rocket engineer.

Onz night ne was sitting up thare doing the quiet

ES

vit in The cockpli, vou know, operating it on the fixture,

joie

Cand we had a ~- it wasn't a fire as much as it was concen-

Ctration of peroxide getting on something and 1% wasn't an

open flame Tire but peroxide was dissolving and burning '

Lwhatever it was,

It had been & small, restricied area of the vehlcle

[ but it was handled, vou know, right away and no real damage

I

tand 1t was that operation that we declded that well, we Jjust

?

rate with a shed over it.

i
o
3
ct
&

"o
@®

We'lve got to wallt for good encugh weather {o he

able to pull it back but it's stili good for check out and

clean up and things o

> o 2 U T e
o it gblll served & Very godo as 1 Bald.
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But the next morning tnere were furors #lying sround and they

got all the way up to Gilbert's office was that the night

be re Tom Stafford, meaning the astronaut now, according

to thwe rumer circles going, was flying the LLTV, preflight

now, mind vou, It wasn't on the fixture, it was free flight,
through the shed and started -- | don"t know what the rest
of ine story was but, the way it started It cut, you know,
it got pretty wild and fortunately it got Stopped by about
9:30 that morning.

(Laughter. )

. Well, back to the -- maybe a chronological thing

4]
ot

[EEs

i
o

rom the start of the program at Buffalo on the RV and

guickly take it on through,

T guess the first two or three months tack there

of' our design phase on the RV Program was pretty well in-

[ax

volved in getting that cockplt moved from up on top of the

engine down in front and working out the long lead items

Y

like the Jjet engine and getting GE up at Lynn, Massachusetis

to get that engine program geing because we were taking
pasically an engine that had been gualified for commercial
r F s, . fet e . -1
use, now, a fan Jjet -- 1t was a fan Jet verslion of the J-05
’ )

which is used in the R-3¢, but 1
cn it in addition to the %aﬁic'%ggigeﬁﬁy&t@ra
full

is thing had already gone through it's

guallification testing, acceéplance testing -- or not accepianc

METROPOIITARN REPONTING SERVICS  iaie
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tand zo opn and tne facl Lhat we had osen s8t up oud

i T4
but I mean qual testing for that particular ~Fescdible

' for norizontal mounting for commercial operations. So our

job, basically, In the BV program, was to get that engine
qualified for vertical operation, which meant changing Stuff
in the Sfumg ngnd in the oil system, basically, is ail it

- _
was .

SO we had to run and regualify the engine with
these mods and changes and write some new specs for it and
do = 1ittle bit of testing for reingestion and things of
this nature that we were worried about.

. As it turned out we pretty well waited on the

Adrgy
reingestion problem 10 -- no, ¥t didn't either. e got it

"y

tand, well, it was about 10 feet off the

=
[
oe
]
ot
D
4

-
3
el
63

&

to do ocur testing.

o
et
O
o
b
L
-
2
£y
o
5
L

far as peroxide

Fe

We had pretiy well accumulated, =

© rocket systems wag concerned, a lot of experience and effort,

and it was probably the thing that both myseslf and our

efforts team, collectively, were the most confident In was
the whole rockei systen.

We probvably influenced Bell more strongly, let's

§$a§, in the rocket system area, in design and dictating to

i

them what we had to have, than in any of the olher systems,.

and it was only because of the exper@ences

-4

through all of the excellent alrcraft and Temeelient beams)—

thers

1 P T Y RN,

£y

g
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So, In electronics-wise, this was really the new
thing and | think both 2ell and FRC were plowling new ground
as far as systems approaches on putting this electronic C;;zgﬁ
system together and staying within the weight constraints,

e wound up overweight in, 1 think, pretty much
everythinz except the siructure. The structure in this
thing, | think, came in meeting ItS original weight allo-
zatlion pretty well.

Why don't you turn it off and we'll --

MR, ERTEL: Okay.

R, orTimesr: As L sald last night, FRC furnished

A5

Aw

IS

 the telemstering and data system an? the cockpit displays,

P

| 30 percent of them, the ejection seat, the engines, let's

I'm trying to recall., HNo, the engines were under

| the Bell contraect but so there’'s a fair amount of interplay

o

going on out here at FEC with our onglnesrs

trrough me then into Zell, tielng in all these

- Government furnished items that had to be part of the flight

~Drogvtl |
vehicle and pasl eguipment, .

=

bd -,
>

And simulstor work, Tixed ?&ngﬁimuiator work going

cn at FRC here, which would interface with the control

ack there, wind tunnel testing, wihlch was done

FAETROIPEHMITAN REPORTING REBVICE 1O
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L Into Buffalo in terms of control systems worx invelved,
2 | So we had the normal gamut of technical meetings

] - ';W 5

31 and designgy used with HMSK participation in probably &0 to
| »

4 1 80 percent of these and, of course, then gventually, as time
}QxQWtii%#nﬁn
b

went on, It was pretty much 100 percent,—~&e+m} and myself

8 1 trying to keep up wWith everything that was going on out at

7 | Buffalo and all the major subcontracts.
8 The TV engines, | was getting confused -- the
. _

31 TV engines were Government-Furnished. M3 bought them

¥ sut directly from Lynn:; purchased them as Government
' equipment.

L2 MR. ERTEL: You say there were a few bugs?
E

MR. OTTINGER: Yes, 1'm not really sure that they

i4 1 did. This is always a questionable item because if you can

saddle the prime contractor with the full respensibility,
navbe the exira coverhead he will put on that subcontract is
'well worth it to keep any {ﬁ itches) in coordination out of

¢ the thing because with the amount of Government-Furnished

LV

wipment &t~tem, partlicularly in the TV, hand controllkers,
izplays, sngines, radar, a falr amount of ground support
21 _

Toneguipment, what else?-- I think those are the majcr things,
= On, we had lefitover rockets from the Army which wer
22 ‘ - a F 3, ES - ol Ey = ; » o
< CGovernment-Furnished to the TV, okay? We had a heck of 4 -~
a4 4 . \ s ) ~ . N
“tdand particularly in the new stuflf that the Government furnish
.:;e:?) ‘

voutve aslwAy¥s got that problem of interface and the fact that

AAETHMOMIIT A RE DERMLBT LT F VI Lo P o
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an come on back and charge for changes which are

?..J'
i
]

not properiy comnunicated and phased In, let"s say, and |

| think you wind up, in the end, probably paying about as much

as if'you would pay that overhead INn the beginning and let It

be channeled through one gutfit.
P

I'm sure B&ané:munnd probably argue the point

L3

ng al maybe his adminisirative problems with 2 lot

o

in look
of his subs like [Mini }{OneyL in furnishing the hand con-
trollers, would -- it couldn®t have gone any other way be-

cause here they are, making the LEM hand controllers, and

now they're going to slip off an%/épealzgoff the same pro-

| duction line to use for the 7TV,

In my amind, fo a certaln extent, it wouldn't have

| made sense Por Bell to handle that under the prime, They've

already got their conftract established with (%iﬁirﬁaai£§§J

tack it on.

ot

s

G

Une is that we slipped, 1 think, about a coupnle of

s months or so and it turned out to be a 14 month program bul

hat'g s8t1ll not the whole s6ory because of the fechnical

R . et o - e .
development problems we ran into, well, we Jjusi ~- and

. i T e e 2 . . i3 b o 5 oy
probabliy vad estimates as well, in the beginning ~- then

METROGPOUTAN REPOIRTING SERVIFCE i85,
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we weren't able, and I think more from a cost standpcint
now than 1t was actual calendar schedule, we didn't do the
complete job on the RV in Buffalo.

W got it out without any testing and, 1In fact,
finished the assembly on the fumber One Unit and Number
Two was dellvered In baskets, completely, on this thing.

That periocd in April of '64, when we got the
Number One RV == I think Number Two followed a week or two
Later -- and in the basket and so e¢n, then we had that period
i from April to October to do our final assembling, which
included a lot of these design changes, structural mods,
slectronic changes; we had to get it wired up, replumbed;

- we had to rearrange the mounting in inpstallation (of nuts)
or the hardware are the biggest things in the electronics
4%ra¢k in ‘the back.

The method of weight and balance for even a 10
pound difference in pilot weight up In that cockpit would
crnapge the balance of the ship, oOr CG of the ship enough that
we would have to compensate for it,

if you were to -- the way the control system worked,
you had a given amount of authority, control suthority, and
if you -- that was available O be used agailnst zercdynamic
drag forces, whicn would include wind effect -- and depending
on the relative wind, you know, it would determine ycur --

1f you wanted a certain ground speed and then, dependipg on

L

AAETEIMEME Y ARD BER/MDTIMRS SODVSmn N T
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your relative wind, you would -- sometimes these things would,
the wind would work agalnst you arid sometimes it would work
with you.

But, in terms OF flying a given trajectory out to

the maximuéélfnveloye it waz one of theses things where if

~you had a center of gravity that was offset from the zeo-

metric center where the control forces were operating, then

‘“ﬂ

you're just detracting that much from your velocity capa-

bility, velocity nvel@,ﬁetcapablllty
r‘a

.L..,,_,.—

S
So the idea wasn't as much, well, if you takxe OFF,
you know, and Fly Inthis thing and you put in that heavier

pllot you're going to crash or anvining bur at the sane Line

:fyeu may be limited to an envelope that blends with what yvou

“had applied to that (Inaudible.)

We really tried to keep that center of gravity cight

down to the -- as close as we could and the goalwms to be

(g" Fal kS 2
cbecause of ithe engine thrust

Laystem by so much, and now, what effect

ahle to measure it and know where it was within a tenth of

L an inch.

£* 3 . e T e 4 2 e o rin e g e g e L VR,
Flexible s structure we went Lhrough

ho

call of this special Tixture work to get that center of

ogravity and falrly complex bookkeeping and caloulations to

A T
considering evan Zhe&jeaeg tloniof
. e d

o A

MAFTROIAO ITARD PRERMDTIAS Sumpos rane
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the center of gravity?

s

And just a lot of refinements that had to be looked

3 | at to pin it down arid SO that meant everytime we had a

4 ' design change and moved this or that we had to keep in mind,
5 I where are we headed here, as far as the weight balance on

5 1 ¢his thing.

-

Lots of eguipment was relocated with the weight
B || balance criteria being the governing factor and we didn"t
9 | have, 1in the early phases, enough engine thrust to consider

10 1 using, much, if any, ballast to balance it because the

ballast would be inst dead weight you were carrying around.
MR. BERTEL: Now long did it take you to switch tram

1 | - »
2 1 pne pilot O another?

pgg MR, OTTINGER: Well, --

ERTEL: How much rearrangement had to be done

OTTINGER: I would sag It waz several hours to

platform because ot the -~ we

*"«.ﬂ

1, maybe NOt that

z on the harness ?ﬁroutiﬁgé}aﬁd 50 on, and how

ars able to do that,

2§§5 Moving that platform -- We did 1t on occasion but
22 %it wag Tairly infrequent and our Tfirst TWO pilots, Walker end
23 | Melek, were within == 1 don't know -- five, sgix, seven

24 sounds of £acn other, as [ recall.

“ % Sa, For that kind of thing we did go ahead and

MAFTBOIEOUITARN RFBODTINGT SEMATE 7
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ompensate with a little welght on the legs, as 1t térned
out in this one. |

Again, our missions weren't as -- in the early
flight phases we weren't going out with a full envelope,
and all it meant, maybe, if you had to use ballasts in some
of these early cases, since you had a little leas jet fuel
vou had a little less rlight duration, and, again, you 2an
get vy, maybe, with less in an early R and » stage that what
maybe eventually you want O have in the 7v when the

astronauts are using it and have a 30 pound pilot differen-
tial. That's a different story.

By the time we got to that we had more engine
thrust and we went TO ballast. We designed leg ballasts,
pieces that could be guickly put ON IN beitvisen pilots ho
account ‘for --

MR, ERTEL: *ell, I was thinking particularly,

you get somebody like Pete Conrad. In there, who weighs nothing

ME, OTTINGER: I think the biggest zroubic we Aers
FES
planning on was the fellow thel was kllled in the ﬁ"?»

nis name huﬁ he was ~—

MR, ;ﬁg_:agfﬁ C. Williams?}

MR, CGUTINGER: But, anyway, and I hope we atl

*

'sfi

i’
TR |
, &t was & blg

[ one,

o . o 1 : p il » Ea Y e k1 £ S
Bdwards will see the day Irom the pictures of

LECTR MG T AR BIDMBTiT CTD frem T Phoe
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saw the r¢ stand with it but we built another stand.

In the period of April to October part of the

. ramp testing and closed loop testing of the rocket system

_ &y .
and et engine gimbglingé system, hydraulic zystem, both

being, YoUu might say, hotfiring the Jet engine and the rocket

i sytem simultaneously with the feedback sensors and the loop,

we wanted to go as far as we could towards actual flizht
in a tied down situation and we voted this in lieu of
tether tests, hanging from a pendulum, you know, because of

the dangers involved with that and previous experiences

§wié:b Bell and other people in tether testing, it didn't seem

: To be the best way tTO go.

So what we did was to dasign a test stand, a

vertical test stand support to grab the vehicle at the

(gimbgl) bearings where the jet engine was gmb%led in the

_center and this had tc be done with extremely -- say, it
was something 1ixe three eighths thick plate, which wes
rectangular shaped and went up alongsi.de of the Jet. engine

rand had bearings in the plate and it fitted over the gimbel

| {Enaudibisy and supported the welght of the venicle on this.

It came down and fanned NUL with large Cubes going
, =

| INto the ramp, making a tripod affair and witn th:w particular
I test stand, which we welded up and fabricated there, we were

table to run the gim&%@ system of the engine in two axis

e
f freecdom; pitch and roll on the Jet engine giéﬁﬁéﬁ&ﬁ& one

ST AR PERIIL TR SRPCT g e
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1§ xis of freedom,plten Or roll,at a time on the vehicle

¢ © .ttitude control system,

+Ca

So we ran that, let"s say we set In on the Fifth

4 0 dmk % and we were able to run the pitched rocket;, the
¥

5 | ttitude rocket system not in the piteh axis and let the
i - d‘/ - - -
& | et engine gimg%ﬁﬁsystem -- with tne jet engine being run

ot, now iN running the hydraulic system on its Oown internal

-l

& | ydraulic pump -- then we were able to run all that stuff
9 I ogether and take our data and then we would pick it up
0} i1th a erane and turn the vehicle 20 degrees, set It on

11 L he roll trunion and do the roll rocket attitude testing,

1 the gimggi%gaiﬁg in piten and roll, hot and

17 Sget onr dota. and that . forether with £he niteh-roll combine:

xis testing on the CG picture With Nno jet engine running,
us a good handle, technically, on all these systems
flew.

S0 we had & -- and then cur Flight

o
=
el
{3
ot
¥
o}
fon
!

the bars agsistanc:

) vt .
wity, 111 say,

cut, the ship is easier Lo [ly when

; &
ization stuflf working on the gimg&ia
nanging straight towards the ground
are golng to drive it and keep 1t

& oing stralght towards Lhe ground and then 1t's sort of like

P

FALTO DM T AR DEAMMTER 1 2T s
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3 guy can sit up there and he can fly around on any attitude

ne wants and he's not goling to go scooting off anywhere uniess

the wind's going to blow him because the engine thrust

L yecter 1S NOt following his attitude system.

But in terms of nardware complexity, that wes
more complex than -- and more risk involved, in the early
phases,

So what we did was we ha  im lock the gim %
hydraulically and we had a redundant system in the vehicle

to do this so that the engine stayed aligned with the

vehicle at ail. times and if he tipped the vehicle, the engine

would tilp with it and SO that thrust vector would be

shooting him OFF so it was a little touchier to fly as far

| &.
as the attitude system in checking it out with that gim@}é

f locked up.

But we s5t1ll were alrald of goling too fast with

A
this fancy stapilization system on the sngins gim%eﬁ and

fiihay'd rather bulld up gradually than have hardware com-

lgﬁlexity,

b

thiat we had on for the flrst Tew Cflights, A 1ititle il of

engine migalignment or winpd, surface wind, would get yvou

roiling and some of those flights looked pretiy funnys
we'll probably see them on the movies today.

MR, ERTEL: 1 was wondering about whether the

SATT DM IT A R 1 T e

H
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lateral translation was ON as they broke ground because
of the wind and so forth. if it surprised you any?

MRE. OTTINGER: Well, £ don't think we 3just were
reslly conscious or realized that tne casters would make
that much difference.

¥R, ErRTEL: Well, I mean, even after the casters

MR, CTTINGER: Yes,
MR, BERTEL: It zeems like, here at Zllington,
it's almost aiways agreed that everytime tniS thing gets
two feet off the ground 1t goes a good 15 or 20 feet sideways

hefore they could zet that thing powered up enough to

s
4
o
¢

MR, OTTINGER: Well, it may be st
expaerisence and proficlency, too, because, as T
that would be & rare happenling out here in our
and I ~-- primarily because with [Inaudible) from
pllots that are testing new hardware they're

be mers zenaitlve Lo beling cautlous, lecis saw,
ause they're nob sure what to expecti, maybe, 17 you're

[ B . iy P
g -- 1T youire golng with & new set of control

s let's say -~ he's going o sit there in a helicopter
going to practice and he's going to plan -~ nob

pult a 1ot of the time thesze guyvas would be oult ihere

iving around mnd gettlng the feel of things before they get

STROEMTAN BHEMDTHRT SRmass s
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| whetner it h

In and they get In there and then maybe if there was a
surface wind they would be anticipating it and correct for
it as they lifted off.

With a little »it of gractice at this kind of thing
§ you can cat that kxind of stuff out, How, 1T you are looking

at it In an operational trainer and you've got a lot of other

nd and this thing is supposed ic be already

Ludu

Litingsg ON your m
shecked out then it's a lot different.

MR, ERTEL: Well, | remember the jar I got when
| first == when | saw the TV flights and | watched it get

ap to speed and it would skid sideways 20 feet and it was

‘a1l happening NOW and, of course, a lot of people remarked

H

.~ 2bout the same thing and I wondered from that time on

been expected from the start oul here; of

:fcourse, you've got different wind conditions out here.

ME, OTTINGER: That's true. And had we had as

" much wind, maybe, a8 you have down there a lot of the time,

- you were btrying to Tly more often than we were up here and

S bringing in people, training them all the time, too, you're

IR o P 3 g e - S g g v JPE o g
it 's one of these things that L you were using the same

rilot down there all the time you would eventually work out

technigues fo where you would minimize that but you're

probably going to run into more things like that,

¥R, ERTEL: Yes, I think, it was Malek tnat told

‘d probably remember when 1 mentioned 1t, about the --

AAET ORISR 2T A At Mt e e o
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We were talilkling 2 gls, the casters, and he said.
tue-1 2 2

1 that ne didn't remember which flight it was -- 1t was onae

of the earlier Tflights -~ but you could feel the wind and

QT’{VUJ’?’"&

there was a pretiy good breeze getting on i the

Mrm e
T

manhole gap {(Inaudible) the engine and everything else.

That was the end of the casters.

I"“! ks 4 ¥ ks oy
z ¥R. TTIEGER: Well, those

ol

nanhole covers, that was
really somethirg. That thing welghed about 100 pounds and
it didn't, as I recall, hit the vehicle at 311.

It was real fortunste that 1t was -- we wenht around

and we welded them a1l down after that. But getting the gap

03v&& two things,

One was, as I recall, our rack was adjustable on

the back, the electronic control rack was adjustable, both
vertically and laterally and longitudinally, so that we could
a Lot of our CO adiusting on that,

But it was quite a bit of trouble to change 1%,

like you say. It was easlier to change it sidewsys or longi-

S0 the chanpges weren't made that often bubt we wers

in axtreme &#nds of the limits in scme of these gress and as
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I Voperate wlth them.
2 We put on much smaller ones and even with the
3 | smeller ones we were -~ because they were so far d¢own on the

4 ;vehicle at the bottom, away from the CG, we picked up enough

5 1 small €G condltions that we tended to have z rather stable

5 11 vehicle.

w3

It was, you know, Like the c¢ wes five-siXx inches,
& ' | think, below where it Should have been. ¥aybe not that
9 I much but -~ that seems like maybe an awful lot for It to

10 lgap but it was gquite low.

We wanted to get it back up where it belonged to
be neutrally siable to deo a good simelation Job, o

Cand even Lo achleve certaln maneuvers with certaln range it

is goung Lo eab us B L@t @f ysuy control pﬁﬁﬁ if you've got

. th 18t wheke CG ?hwﬁ&fﬁ“%ﬂ%}-&ﬁglﬂé.
%

RTEL:  Yell, sumebody

aid the Tirst tims tha

o]

[AES SN

f

el

)

u put on & show Tor a bunch of people in Washington and so

S
4]

| forth sowewhere zomething wasn't guite right afd

Eavy

23 | before we aver ﬁ?*_&f; the gTQuﬂ .
(n dwnch {Z"éﬁav’é%«i& g }1««5({' IVASFA 4??’" credir —
24 Do you remember that? L Ias - The Tivst real

Fal

ahed M .\ B . L - J S i aen o T 1 G s e P,
ftest that you had shown anybody of that stature.

B G LTTTRL S e d STE A R 3PS g e oo
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MR, CTTINGER: T guess I nhad forsotten aboub the

and tuck operations as far as the -- after we got the

engine started, burning off the Jet fuel and we had a rather

complex check list to go through and 19 you hs ;ﬁliécn he

: &

and there you had to work out the damn thing before you

¢ ’f)
v
=y
iy
&
i
foka
43
o
@
c-‘b-
l,..,ac
=
[0
ot
‘mdir
{4\

gout pretity close to whether

jyou board or not,

In general, though, as far as any of our demo

i

hts, we're going to hit that as a subject 211 by itzelf.

flights,

G

I think 1t was about Flight Number 8ix that we scheduled for

the first press flight and we had major networks there and

from the

m..i

i
oy
fode
b
¥
tm‘u
oy
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f
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25 knois and we've saddled with about s fiv

The wind was blowing like hell, and I mean like

«E’B

knot 1limit

P o e N At L BV R Ty e 4 2 4 1TV - [ - R ~ 7
e gov strong division aboul it., The guy,would be coming

. e e ) o e R
avout three or four o’clock In the morning in time to get it

e 4 A - e S 3 - - i, £ % ¥ ynr £ o3
vE 1t out of the hangar, you know, put the peroxide

< . o ) -} g o - A F e - 2l .
Of course you are biting of f & lot of extra work to

AADT O S pe M m oo s
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Owing like hell, three o'clock:

[ox]

o nere we srs, o

in the mornlng, you know, and T teld Glenn to move it out and
the crew just bliched like hell,
They knew dsmn

well, you know, no chance of [flying.

Just making them work but it's my Job, put it out. Get it
ready.

Well, 1t was all ready to go., It was sitting out
there, serviced out and all checked out, and aboubt 7:30-3:00

Bellwman) has 050 people up in the cafeteria, everybody

i

o

having coffee and doughnuts,
He got & mike up there and he Just told them,
rry. We'lve got s Z0-29 knobt wind,
hedule and we’'ll be back in touch

It may be the next day end 1t may be

‘!ays’ iH
20 he Just Lold everybody this and I called in on

5

We'lre in ihe center and 1t's dead down here and
*
E . e e 3 P it 73 R m -
g2're resady to siart the engines. This is the Tirst demo,
okay?
30 he runs vtack down and here these guys are
srapping up the coffee and stulf resdy to take off, And he
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rung and yells out, "Come on, Let's go. They got a break
down there.” And it's blowing like hell up this - you know,
five miles away 1t's still blowlng.

It's hard to belleve, Don asked on the other end,

he says, "What you been drirking?" I said, "tothing, man,

now get down here, We're ready to go., We've golt a pilliot

o, I'11l tell you, I made a believer out of that
#hole damn crew with that one incident, I think, becsuse I

haver had any more problem with any of the erew arguing with

| me about whether to service that thing.

It paid off to go shend and be ready and 17 we

1ouldn 't have flred up that engine and went through our cheooeks

‘and ~- we gave them five minutes or so,

It was going to take Ten or fifteen minutes to get

down thers, et lesded up on buseg and get there and we walled
2 B 5 2

3

for five or ten minmutes Lo start the engines,

i
i
e

: L - .o o e E3ED : 1,
knew we dldn't have very long before 1l would

Fd
&
o
b

3 3 $ - - 3 wymt g my 2L T 3 g 2o - i
pick up again so they came around the curve of the road. that

f IR j 5 N - o 3 : [ P PR 5 .
coomes into that mountaln range on those buseg and -- on, we

il

S - . PR A R o A . 3 4 + =% gm, s £ % 4 3 o 2 T O
got the hellcopter down there and 1 think we had Malel go

Dvp and tell us when they were within two or three miles from

there and We went in and Tired the engine up and went through

ur preflight check with the engloes ronning, and a8 they

g 3 2 3 N . Mg 3 L
S opuiied into the parking spot we 1ifted off.
i _ I :
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And these poor hastards Lrying to get thelr cameras
MWL dead™ .
_nut here, the first one %%é%%gﬂ% thing nad ever flown

g

and the thing is 1ifting off and hefe they haven't got their
CAameras on.

Tou should have seen the ankles and elbows iy wilth
lthe film and oh, hell, 1t was funny. But they got their

light and everybody

i
h
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oing to sweat out
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the old two Or thre%ﬁw&it routine.
So they got thelr stuff; we all got on the networks

Cthat night, Bilg deal. The next big show was & ghow for the

Iife magazine sxscutive tour,

=
)
&
&
a4
£
L‘-i

Ivery year they put on a bilz tour., Therae's an

assembly hangar for the Ten-Eleven. They can get, oh, I
L don't know, probably five or six 1n there at a time.

That's the most modern aulomated assembly plant

-
[N
(-.Q.
(64}
9]
o
5
g
[
o
g
o
&
ot
oy
6
&
ek
e
e
53]
H
]

i in the dndwstry. It's really g

+ theye should be & Ten-Eleven sitting oul here,

L]

iR, ERTEL: Tsn't that one over theye
MR, OTTINGER: Yes, That's one right there, They

] ] 2 e tsd ] W5 e g e P UL SN el g 3 ; - Lo o F
| ga&&hf,ﬁ?&ih%e in August or Septembar and sald they wanted

it - . 1y - e ey . , s
! Bickle smayve, "Well, yvou are welcome fto do it if we
jare Tiying but we haven't Ilown yet., We haven't made the
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1 | first one and we don't know when we
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and 1f ;ﬁ dossn't,

And they ssld,

ZOTTY .

"Well, hell, you've flown.

will And if
Howsver 1t Talls out,®

Yelye

4 1 got plctures of it flying in our magazine,”

5 Aad they had a full page spread they hsd done on
8 i simulators, They had pul that oul in September, I think,
7 ? and then th@y were asking us aboutl this thing ln October

nyvay ., it was all within

i that 1t happened. It turned out ~-

- i

i1 Jon my wall in the

the way he had those

plooked like 1% was £

They

ouchdown, S0 0%

 thought Paul was pulling th

flown yet,

But, snyway, I think that

Lo

P _ s I
and T have forgotten what filght

201 P \

- came off just beautiful

Z1

out here Tor the

3,

held in bthe

D
s

It was

- WErSs

T

ARLTIANISNEIT A AT

living room with Joe

shadows and the filtes

mumber it wasg but

Hational Annual

and then the display a

a counle of months time
you know that picture
in the cockpit -

EVES gy e 3
efiect, it

show

that one
Lhat

£ o g Y Pe
LonrLarance,

Base Auditorium, the technical
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1 NASA hangars and we put on a flight demonstration,
2 For that one, for that many people, we decided we !
3 1 couldn't do it down at south bass with the problems of trans-
4§ mitting and transporting that many people down there.

5 | ) So 1t was worth shutting down FRC ramp and the whole |

O @ flight operation for a whole damn week to put on this damn

e

s

Well, to give you an dldea, we come in there, all

9 1 the alrcraft had to be moved off. They couldn't bring in --

3

10 1 ye had to pull all the lizht standards down.

WARYLAND 20753 8 {307) 438 « 5800 .

s H We had to put In a flash shisld., We had to get
: E
ey 1 i N o . - L * N 3 £
- '* la buneh of G%?Ys relocated. We went through a big ={fort,
3 - )
% b » got the control van back up next 1o the bulldings Tor
& A
e % | the flight. *
=V We'd start him off out here down the ramp by the §
3 a
W ik « . - 3 ;
3 Fire station., Jos mede that flighi. He msde about four or
: 17
. " five practice flights before the big show on that ramp to
@
z I , . ;
o tget used to the trajeciory coming in,
= i
Z : :
z 1o s s x s . . i
z e He did a besuilful job, The day of the show cane :
i 20 i , o ez ; ” . .
& T ocaround and what did we have? We nad & -~ 1 teld you ihat the
21 & iy .
T EVSA was down thers on the south base ramp there lying?
22 4 Well, ihe week before that or 5two weeks before that, |
i
% i
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e reached vack and got the

2 D wrong swiltch and 4ldn't have time to get to the right ones

3 in 2 critical transition.
4 N It was all becsuse of the damn swliich loeation,
5 ¢ And we had engugh moxy to -- without that incident in our

§ « minds to sort of be cognlzant of -- it's just plain old

7 CONMNGH Bensa,

5 But we had a situatlon where we had 2 similsr pro-

1
9 I blem and I'm trying to remenmber the details of 1t now but
.;
i
i

0 Lanyway 1t's enough to say that we had a bad switeh location,

oo
frani

tog, .

Dgpending on what the problem was and the energency

wes il neesded some lmprovenment, I was having &
with Joe Walker convincing him we ought to change

you get used to something and it's s little wit

in this trainer you're

# - 4 g - -~ - e A4 oS oo E e = 3% rey
tivating 1t by coming up on the 1i0tsitick and in the TV
pul anyway what

. o 4
ALY rooxKaets ang

5 e e . 3 - e .
-sekets you have zobt an exlira Jorce ihere and wiae

ALET Moy ™Y 1P A R T  SR R e
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A\

we had a welghing mechanis

s ¢ircult, rathsr -- which
does 1t work? -- you g

Okay. %We had a

wf

and we ¥new wnat the fores

tion was

the welight,

i S0 we called this

5im mode 30 That

13 sl e
Lo Tor this

.

Pack with &

o]
iwh
e
&

1z of the welght,

The welghing

[y

L you had fo come on just at

£

Cor the welighing

vou wrong, okay?

the same as Enowlng how much force you ha

circult

circult would get out of

And when 11T welghed

¢ this increase and in those days

m in the ﬁzebtroni cs which »-

you got 8o much -~ let's asee,

ot sc much accelersiion that you--
va got,

pressure transducer on the rocket

F};\f"??

E g and

fm«m
gu

and 1f you had celculated properiy

>

thing an intial weighing circult
we would know how Tar to
e gutomatlic throtile to sinulsts

- o A N T yage mon 4 oy e SY
you see, of the lunsr sim node,

was tricky, though, because

the right speed wilth this throttle

towould

e

phase and

5l ® % ~
guys down hare

23 wilding on the big day of the show,

G P 5 Y i - [ 2
- ous and it happens every once in
“Y 0w while, anyway, and ke comes on too damn fast with the

MAETROIBMIITAR RBERABTIMG WEMATE

S L
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aborits the lunar 2im mode and the whole effeact of
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oy

sucked bhack too far.

53¢ he deesn't have enough Jet thrust and he's sinking like

hell but he's bound and determined and he brings that son of

oy

£ biten in hotver than hell, sinking like a bat oul of hell

.

and he's got ne's 11t rockets full bore and he'ls barreling

He knows he's got to changeover snd I'm telling
A Sh T s

him to and at about 20 fest off ihe ground he

-

the manauver

Bveryone was ithorcughly impressed and he was 80 j

tdann close and for him Lo pay attentlon at that point, with

PR | o P N i o Yo o e
control manpsuvers and swiich changes

7 - - ENS] ER . ., o T ¥ L e 3 A e U, n
in less than ©wo seconds, With nis 1201 hand now,

How, that's pretiy goddam fast and Tour or five,

. 2, % 2 4 L,

Tlwa o exacily the nunber but 1t was in thsi aresa,
there was a couple of those which were mlstakes. :
In other words, he id heve dome the Job with less)
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but in the process in that emergency he added these extra

n which became an exira burden on him and they
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1dn't add anything.

Wnat he 414, T think, he went and put & swiich one
way, did something else, came back and undid what he had done
and then had to come back later and redo it.

So, anyway, thils whole thing zot changed arcund
right guick. We made our switch change and we got the thing
put where it should have been for & lot less screwing arocund
30 That in case the thing ever éame up again he could Jjust
make one maneuver and do 1t and never worry aboubl where that

thing was,

He could siwayz find it, not look for it. £o that

Cyas guite an experience on that show,

MR, ERTEL: Did you fly for LBI?

MR, OTTINGER: Ho, never did. That particulsr day

| we had -~ I don't remember 1f It was Phillips that was

scheduled to come in -~ I think 1t may have been in & Jet Elar

| thet alterncon after the AIAA show,
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i he showed up.
.

B0 when Joe landed we had our FHASA guard sitting

and we told him Lo move out and Kesp people from
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t] That mieh_rocket business and peroxide and every-

&

that stufl could get on peoplie and the control fires
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3 Hpadvertently and you've got a hell of & problem on your
4 nands, JTt's a hazard.

5 So this damn crowd moves in and of all the guys

g that should know petiaer, 1t was the newsmen that were the
7 elgegest offenders, and those guys, they swarmed over and they
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We finally got them chased out but they wanted,one

ok
=

11 jof the major networks, wanted to interview Joe in the cockpit,

”)

[l

I sald ckay but I had an Inverter running to keep the
ower on 3¢ we could make a turnarcund for Phlllips znd he

1 turned off,

&
i
eb
(3
et
b

. I said, "No, T can't do 1t." He was getting all
unhappy and I said, "Well, the way that inverter sydtem works,

o ta {Inaudible) and I ssid, "If you want your
i a time, vou can have it, We'll give

i1 . =
£ -~ - A & . [U S ~ o kP e :
- Tos sat there, beaming all over, VWe gave hin,
H *
303 E. e gy s E Ed 0y st e N EN N P - o RO, . | - e, Py -
2z 00 don't know, ii probably wasn't mors than four or Tive bursts

.
Lhing

o

23 1 of questions and answers about why couldn’i we turn that

R ; w3 amral 4 5 i P N O T

24 on and run it oand jet's turn 11 on,

A P e & 2 1. D e PR Y
: A1 we wearted to 4o i3 Keep the gyros up and 1t
B .,

TR IT AR BEO/ADT IR SO0y e et
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took them -~ we probably could have given him 30 seconds but

]

we weren't going to take a chance. 8o he sald, "Okay,
5 1 10 seconds,”
4 But we had one show for some local clvie people

5 1 that came oub, there was 100 or so of them from Tencaster,

<

Palndale and the Valley and this was a group of businessumen.

3

Out of aboubt plx or seven, maybe eight press shous
~Aodngally

8 | and demos for bi gmmigﬁ we missed only that cne, and that

7 i wae for the local people and that was bzcause of wind,

We didn't mlss a single one because of -- well,

ti : . b - ¥
T oshouldntt say that, Gilruth came cut by himself and we
2

put on a show for him and he had Lo stay over, He didn't

ol
i

He was making a speech at a test pllots school

cen a Friday nizght and we were going to

(Tly Friday for him and we had a hardwars problem and we found

it overnizht, workaed around the clock and socme of
- § hadn't even gone home and flew for him early

waent Dack to Houston,

v He was Jjust as tickled as could be,

(END OF TAPE OWE, SIDE TWO.)

22 (START OF TAPE TWO, SIDE ONE.)

25 ; MR, OTTIHGER: Well, let's see, we wound up -~ I

20 think we pretty well went through the test stands, the ==

Bl . B e . % B 2
= MH. BEHTEL: Speclal shows,

RASTRAYDAIT AR BEQMATO I Sre s
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MR, OITINGER: Shows, We wound up gettlng G.E, to

Asing
P pub avout 20, 25 guys, both in their fab sbags and also ﬁﬁgggg
Jwﬂﬁwx _ &Myw%wﬁ%
installation work, in‘?@aﬁﬁéﬁg) up and ﬁﬁ%ﬁ&ﬂ p the Humber
2 RV, getting 1t ready to go down to Houston,
If you remember right, we couldntt get the TV's in

time so they wanted to start training with the RV's

MR, OTTIHGER: And they wanted both RV'is, so we -
and we decided to make scome changes, On RY Number 2, like
tzetting rid of that emsrgency r@ckef system, because of the

”r@c@vefv problems, you know the marginal decislon-making
o 3

it

iprovlem as far as a trainee pllot would have to facz on usin

o
A

that system.
50 that eliminated quite a bit of welght, six 500
pound rockets., You know, a lot of plumbing and eliminated the

parachute, the é”*ﬁgfjfachate on the bag,

We wanted to streamiine the electrical wiring guite

. There have been a lot of changes Just made plecemeal ©
RY Number one - we shreamlined a lot of that,
We wanted to do the new cockpit work through the

o
i

zimulation visibility-wise on Number 2, S0 we sort of had

that was really the first time we had to g0 1o work and
ibring our documsntstion up to date,
Out here st Bdwards, because of the proto shop type
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| just based ON the work orders, says ' build the Suit'™ type of
thing, you. know,

wR, CRTEL:  Yes,

M=, OTTINGER: Make IT work. And you've got = good
bunch of technicians and Inspectors and know what they are
doing, you can get by with It,

3ut it's a 1ittle hard to make carbon copies when
| you get ail done, so =~

We had a hell of a problem in trying to go back and
apdate all of our decumentation, We didn't have -~ well, |
shouldn't say we 4idn't have enocugh manpower because, well,
#e didn't, so we hired G,E, to do It, and we had a crew of =~

nayhe saven OF eight ~ r éraftsmen, with the lend man out at

Sagon
*
txi
@

filight test, but in trailers down here at the south
sase living with US for six months to learn what we did to
Wl to make It like it was, go they couid build two Like it,
L

And part of the & ON the TV contract that 1 got
c2addied with at Bell was a damned set of drawings which I
nad done by the G,E, crew hecause ~- y2s, We had -- in other
; KD
iwords, here you've got a paslc ¥ vehicle that forms the
maybe B0 percent of what an LLIV is going to be like.
. aAnd, well, vou'tve got to start from somewhere, You
| not going to start from scratch, so we had Lo take the set of

ﬁ?@;@@ﬁucablﬁ drawlings that I had G,2, make down here at Hdware

GLend then generabe TV drawinges whioh commlemented thess .

METROPOLITAN REPORTING SERVICE, INC
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1 o0on the initla) preliminary design on the RV,

2 5 (1;This 1s the golf course on the Gldj}m

3 Bert came out as the lead man from Bell, designer-
3 wise, to support US when Reiken came OUl, He was the top

5 "man from Cell, but we always had Bert as design detail

6 supporting in this drawing deocumentation area,

7 And so he spent time in residence at Edwards TO

8 | support the ®v program, We want hack to Bell and. stayed an
5 | working on the studies that were done out at Houston then
1t to try and upgrade the rv, and he came -- and he was my

11 assistant technical director on the TV pregram and went with
12 | me to Houston and stayed at Ellington until just Six months

a v ago,

210 » LANGLEY FARK, MARYLAND 20733 @ {301 439« 5500

14 So you see, hefs had a hell of a leng history and
15 packground In the program, and his whale job was to menage
6" configuration control,

,JWm

g¢rew) relied heaviiy on him and paid

1 And Dean
18 | dearly for his services, And Bertis a hell of a guy. He

19 | started with Bell the year afier Larry Bell started the compan:

FETE NEW HAMPSHIRE DMVENQE, BUITE

200 4in 1934,
21 When he retired six months ago, he was among the --
22 T don't know how many are left there teday, but you can count

23 | them on one hand, I bet, that have the senlorlity he has,

24 MR, ERTEL: Yes, I imagine so. Tt's a long time,
25 ME, OTTINGER: Don Wright is the guy's name thab

FETROPOUTAM REPDRTING SERVICE, INC.
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Ui | was trying to think of yesterday that; was the other assistar

]

&

technleal dirzctor that I nad, who started two oOr three years
3 || after Bert Adams did, far Bell. Bern with them for years

¢ 1 and years,

5 L think ke retired probably a year ago, But, Don"s
5 4 a salty old guy that -- oh, he was salty. He was good,
7 i practical ~- could get a job done,
3 But I1n his Last Pew years there, he was so damnad
9 | salty that he just =~ you resally had €0 metlvate him,
10 ook at the guppy.
I g There'!s some pretty good-sized hangars down there.
12 ERTEL: How did you move RV 2 to Houston end
P

13 basket case. A never did get %@@%J;ui together
14 g MR, OTTINGER: Ho, RV 2 ==
3ﬁggaﬁé checkad outb, I'm trying to think --

3 .
o MR. ERTEL: Taken to Houston and put in the hangar
T | 4nd mever put hack together, I think. I think they cennibalized
1 §$§aé ?f the parts, didn't they?
H MR, OTTINGER: Yes, I think 1t Just wound up #8s a |
20 EC&ﬂﬁibaliza%iGﬂ yviotinm In ﬁzljﬁgtén there, The BV clectronics
21 éhra been through an awful lot, and it really wasn’t up to %
22 Dsreff as far as LEM controls werse concerned. %
3 § It daldn’t have all the features and modes and 6 on

i
-
]
o
]
5}‘3
ry
5
o

24 puilt inte 1t, It had a lot of variability for the

[
i
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Don't forget the RV flight test program was not

somaething that was 100 percent Just lunar landing things
VST OL-
because there were some programs run Por v=stell research,

They were interweaved ON a non-interference basis

pretty much, with the lunar landing program. It served as
VAT

a pretty good T=¥tadl tool and because of this, we A lot

of variable stuff built into the system «- iInto the control.
system that didn't wind UpP being put Into the TV because the
TV was strictly an cperational trainer,

But at the same time the Tv had a lot of updated
LEM stuff In it, so in the v, in one sense, was sven maybe
even more complicated with additional modes and things of
thig nature, but less complicated From the standpoint of
variability.

I think 4in the end because of the -- actually be-
cause of the possibility of LEM changes, we still 4id make
some varlability In the TV to kesp up with LEM, but not to
do research with,

S we wouldn't get locked into maybe a LEM con-
figuration that got obsoleted, 50 that -« ‘

MBE, EETEL: Dean told mg —-

3

n
1

tem, T think, probably

T

MR, OTTINGER: =-- conbtrol sy

¢
§

had as much to do with, you know, soft-peddliing the BV and

the operatlional differences between an RV -and a TV and getting

Tiying, and having 1o

Jret
02

a pilot accustomed to certaln ways of

METROPCLITAN REPORTING SERVICE. {NC.
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change -- hopping back and forth.
Fhat was a consideration, The ground crevws getting
trained, and check that cut and maintain It, and check it out,

That was another fzctor In GSE,

Aﬁd that whole Ellington scene was a fairly good
example of the -~ having A great big complex picture in mind
over nere as to what needs to he done an:! starting out with
a very meager shoestring over here, and trying to make that
thing grow from one end to the other) and you wind up somewher

In between.

And the distance between these two extremes 1is

really far vecause we started out real meager and YyOU wind up

pa 4 {’? R i :,,,,‘
- \5 E’:@L‘hﬁ }:T’ }"ﬂ ¢ z ALag f{
today with a falrly complex cperation, e

ekt aorbent o gl otlfinr o
MR, ERTEL: Dean®s f&na&é&%&@aw$r<é§§§§§% clobbered

that last cne in. He asked a few guestions again about how

- much it would cost to bring RV 2 (p 1O snuff, Hetd say

32 million, {Insudible,) a few years sgo. (Laughter,)

It's dead but i1d"s not dead, gnu know, Dead but

fnot forgotten,

MHE, COTTIHGER: We started Joels {flight Tor ATAA

471

right acrogss from this Tire statlion, In the middle of the
and he landed down here next to the bullding, and a1l

that orap was cleared out To those light standards over there

b
s
6
e

{

irplanee were all pulled off,

There's the ¢ld X«i«F mounted. That's {he aclual

METROFPOLITAN BEPORTING SERVICE. INC.
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| because his knees would have been cut off, He was toil stocky

i
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airplane, Okay, Could never eject out of that aircraft

That cockpit was SO tiny.

MR, ERTEL: What have we got here? (Inaudible.)
Those old HASA badges. They come in handy once in a while,

MR, OTTINGER: These are lifters?

MR, ERTEL: Okay, well --

MR, OTTINCER: It"s been quite an experience, 1
must say, going back through ==

(END OF INTERVIEW ON TAPE TwO, SIDE OHNE)
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I hereby certify that the tape rzeordings repre-

)

sented by the foregolng pages were transcribed by mé, or
under my direction;i that this transeript is a true and
accuraie record to the best of my ability
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