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CONFIDENTIAL

PREFACE

This preliminary transcript was made from voice ftape recordings
of the GT-% flight crew debriefing conducted August 30, 1965 thru
September 1, 1965 at the Crew Quarters, Cape Kennedy, Florida.

Although all the material contained in this transcript has been
edited, the urgent need for the preliminary transcripi by mission
analysis personrel precluded a thorough editorial review prior to its
publication. Errors in this transcript will be corrected as soon as
possible and an official ftranscript will be published at a later date,

This document contains a transcript of the first part of the
debriefing, during which the crew described the mission generally
from an operational viewpoint., A preliminary transcript of the re-
mainder of the debriefing will be published by September 3%, 1965. It
will cover systems operations, operational checks, visual sightings,

experinents, pre-mission planning, mission control, and training.
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CONFIDENTIAL 1

1.0 COUNTDOWN

1.1 Crew Insertion

Cooper The crew insertion, I thought, went very well.

Conrad Yes, we had the suiting thing down on my cuffs and
everything so that we got right out there and, boy,
the Gunter was ready for us and in we went,

Cooper They were all set. There were no delays and every-
thing went exceedingly well on the gantry.

1.2 Communications

Cooper Communications, I thought were goed and no probvlem at
&ll on communications, and everything went real well.

Conrad Yes, Stoney handled that whole thing real well.

Cooper A13 right, volume was still down ont the little comm
sets in the transfer van there. That!'s Stoney's
little improvement.

1.3 Crew Participation
in Countdown

Cooper Crew participation in the countdown was good. T
didn't see anything at all wrong,
Conrad Yes, we weren't rushed. We felt that we had encugh
time to get the switches in the right position and
Just everything went real good.
1.4 Comfort

Cooper Comfort wag real fine. We went on to two suit fans

CONFIDENTIAL



1.6 Sounds

Cooper

conrad

Cooper

Conrad

1.7 Yigration

Cooper

CONFIDENTIAL

rignt awey. 1 thought we felt plienty cool the

whole tire.

ECS was good. Never any problem with it.

Sounds, I thought the only sounds that we had that
were abnormal we'd been warned avout. When tho
prevalves opened, they were falirly Zoud ard when
ine crgines gimballied they were gquite loud, and
both of those we were aware of whe fact that shey
would catge a lot of roise and vibratvio=.

There is something that reaelly dings the booster
too wher: they start.... I don'i--whetrer they
drop a platform sway.

Tt's before they stars moving she gantry.

. il

cJusl before they start lowering that erecteor. Boy,
something really, like 1t reaily vangs tzat zoester,
T thouwght. I still dexn't xnow what it is, bat, of
course, we'd beer up there with the erector down

twice before tnal zc we were sori of getiling used

Lo Lnmose kind of sounds,

Okay, vibraticns we already covered that. SHounds,

vibratlions.

CONFIDENTIAL



1.8 Visuzl

Cooper

Conrad

Cooper

Conrad

Cooper
Conrad
Cooper

Conrad

FCSD REP

Conrad

Cooper

Conrad

CONFIDENTIAL 5

Visual. HNothing....

Ch, yes, wait a minute, I started getting this win-
dow fogging.

Well, let's cover that under the right area.

Well, it was actually in the countdown when the
erector went down before 1iftoff,

Well, okay, allright.

I mean we still had it later.

Well, you want to cover that now then in systems.
Well, ie that what this means, is visual, or does
that just mean something else?

Yes, that's before liftoff., Powered flight is next.
Yes, well this happened before liftoff,

Allright, even before liftoff, I think that this
really is completely unforgiveable. REach window
wag filthy. Just fogged completely over, and it was
on the inside of the outer pane of glass. 1t was
within the sealed unit of glass, and it was =zo
foggy when they lowered the erector that it was
just like it was frozen over solid. T couldn't

see out of it and neither could Pete.

Well, it had fogged over before they lowered the
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Cooper
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erector and then the guys heated it with hot air te
make it go away and that just made things worse when
they lowered the erector.

It didn't make it go away all the way.

That's right it made it worse actually.

Now on my side in my window in between the inside
pane and the two outside panes of glass, I had a
small bee, and I had a fly, and I had several

flecks of things that I had written up before and
never got corrected, and they were the whole flight,
and I'm sure they will show up on all the films

and everything. Now between the cuter segled panes
of glass there were numercus little apecks and

of stuff and throughout the flight as...well, we'll
cover that later, but that was even before the flight
started. The windows were not plain and were not in

good shape to ge for the flight.

1.9 Crew Station Controls

and Digplays

Conrad

Cooper

Conrad

I think the Gemini cockpit is a pretty good cockpit.
I think in general that crew stations contrels and
displays were pretity adequate.

I've got a couple comments on switches and things,

butl these are....

CONFIDENTIAL
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Cooper

Conrad

Caoper

Jonrad
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Okay, rnow about the time you spent in there on
prelawnch, Do you think that this Zs aboul right?
Yea, yes, 1 thizk tkat this iz just about rignt.

I think that if you cut i*t down too much more

tran that you are going to be....you could cut i3
dowr. gome more, therels no doubt....

It's that cabin purge cycles whern you're nos doing
arything really, and that's excelient Zime.

...that you can cut it down, bu*t shat's the thing
that takes the time for voih the ground crewg...
and vhai's lost time, I don't krow....

Z don't think you want <o rush the crew and now

our count that second day wens by the clock, boy.
We got i +there at the right time., We counted down
and lifted off on, and I didn't feel trai I was
rushed, and 1 didn'! feel that I sat in there for
a1 excessive amourl of lime,

No, I didri't either. I thoughs that it went jus
about right, time wige.

Lerng as there's ro holds ir Lthe count everytning's

great.

CONFIDENTIAL



2.1 Lift Off Cues

Cooper

Conrad

Cooper

Conrad

Cooper

CONFIDENTIAL

2.0 POWERED FLIGHT

Okay, 1ift~off cues, CAP COM. CAP COM didn't come
into the act until later. Stoney counted us down
thru ignition and 1ifi-off and then CAP COM picked
us up at lift-off. Motion is an excellent clue.
There's doubt in your mind when you lift-off. You
know, the second you lift-off that you've lifted.
Vibration was very low.

It had dropped out almost completely at 1ift-off,
felt that shaking was very light.

There was very little vibration at all. Okay,
vibration, very low. Noise I thought, was quite
low.

I was parfticularly aware of the noises of going
through the max § regionary thing. OCh, this is
lift-off again. I thought the noises were very
well at 1iftoff. You know the engines were
running from the outside before, you know, and man
they really make a racket, but from where you are
it's pretty guite. You know there running. You
can here them, there's no doubt about that, but ...
Ckay, on visuwal T don't .... We had a very clear

day. There weren't even any clouds in sight on
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Conrad

Coopexr

CONFIDENTIAL 7

our sight as we were 1ifiing off, and 7 couldr'i
te?1l any wvisual cues Ho ift-off, could you”

You had tre feeling <hat you werec moving visually.
After you get your roll pregram you see 1t visually
ard you can see tre pitch program startizg visua.ly,
but ust at first Tift-off you don't really have
any visual cues. Cockpit dispiays are Just like
advertised, The two stage - one lights go out, and

izt like the simuzlator.

Yes, T watched roil program or tre gyro, I was
watching for it to come in or time and in glancing
up wrnen the rcll program siarted I was siil.

“ooking at nothing but blue sky, tut 1 Wwas aware
visually as you say “hat the booster was rolling.
Yes, you can have a alrplane when you are iocking

at nothing but blue sky and start a motien and you
ray not know exactly wrai the mction is, dut you

know that you are moving.

Now on this ccckpit display, something that I got two
different answers to from different people on how the
gvro and the actual case was going to bte set and it
suddenly dawned on me that they actually set the gyro

so that you are launching down the 90 degrees. You're

CONFIDENTIAL -



2.3 Pitch Program

2.

I

Conrad

Cooper

FC3D REP

Cooper

Aercdynamic

Cooper

CONFIDENTIAL

progressing down o 9C degrees line, a la the
simulatof, although the booster sets on 85 degrees

and when ycu turm *o 72 degrees launch azimath

you are rolling clockwise so far as the crew is
concerned.

Ycu rell to zerc.

But you are rolling to is really to 0 orn the gyro
&s precesged around sc that you are rnot really
gettirg on the actual Tauncn azimuth, you are
actually setting so that when you stage on over in
vaw then pitch cver then in your yaw your on trne in-
plare line.

You're coning down the zero line. You're yawing
down the zero _ine.

That's right, snd T kept geiting different anrswers
on this and this is in fact the case. Hel! progran

was exactly right on zime and ended exactly on time.
Pitch program started exactly or tine,

terodyreanic was nothing new or different about 1it.
I+ was just standard, We build vp to the noises at
max Q; the noise bullt up to gradual level and the
vibration and guantity ouilt up to max § and then

dropped off very rapidly immediaiely thereafter.
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2.5 EC8

Conrad Right on the button,

Cooper ECS was right on the noney, no probiem at all.
Max 9 we've already stated.

Conrad The cabin sealed a 1little bvit high like they said
it would., I forget the number. It was aboui 5.8,

Cooper About 5.8 or 9 and Jjust graduaily dwindled back dowa.

Conrad And just after we got in there by the time I Xoocked
at it again after insertion everytring it bled down
on our gage to 4.%, our gage read & liitle low. I
nink the actual readirg, you will probably find
the cabir actually was 5.1, but the whole rest of
the flight the gage never budged off the 4.9.

Cooper Tre gage stayed right there like it was glued.

2.7 Wind Shear
Cooper The wind shear, we had none and, cerizirly nothing
that we could tell, but a2z I undersiend we've Teen
toid that for thas day snyway we had almost rnegibvle
wind shear.

2.8 DCS Tpdates

Cooper 3C3 updates were right on time.
C3D REP You had two updates?
Conrad 1 plus 45, 2 plus 25.

2.9 Ingire 1 Operation

Cooper Tre engine 1 cperation couldn't have beer tetier,

CONFIDENTIAL
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it was beautiful. Just now in between engine 1
operasior and engine 2 here we hrave two items we
will iznsert in here.

2,10 PCGO

Cooper One was POGO. At 2 minutes and 5 seconds we starbed
pickirg up PCGC and I got a fairly good amcur<t of
POGO con through, steopping Jjust at avout % to 7
geconds before staging. POGO dropred clearn out
exactly the same time there that we preogrammed POGO
on “he eariy days.

Conrad Yes, That ore gurprised me. We'd heard and read
that both John and Gus's and Jim and *d's flight
that they were hardly even aware cf 2050 and hoy
when it came in on us it was loud and clear and,
well Gordon, neither one of us could talk hardly;
we were really vibrating with it and I was rard
pressed to read the displays. By golly, if I rad
to read <he rumber on the displays I think I wculd
have been hard pressed to do it, because we really
rad 1% pretty good.

Cooper Yeg, tne rate ,.. the ampiitude of tnem were such

11 eps fregueney ard <the amplitude of <hem was

gteh that you were on - you were ch the marginal
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edge of reading of any large gage and any fine
reading that you had fto read, you would never be
able to read any numbers, It was exactly like
the POGO we did all along on the program up at
Ames and as the exact amplitude, I don't know, but
it was, ..... I think we don't want that kind of POGO.
It was not particularly upsetting to me, becauge I
really was fairly familiar with POGC having been
through all that POGO progrem, but this thing kind
of tickled me that we zot it to see that we had
gtill hadn't solved it, but I don't think ...
its something you don't want because if you had other
things going wrong during that period of time it
would make it very difficult to say what you had
wrong or what ...

Conrad It didn't upset me, but it surprised me, you know,
because I just wasn't expecting POGO,

RCSD REP What g~level would you estimate it to hbe?

Cooper Well, we were sneaking right up there.

FCSD REF I mean the POGO.

Cooper Oh, 1t was right at about 5 g's.

FCSD REP Well, T mean plus or minhus amplitude.

Cooper Well I, my estimate on it was that 1t was something

CONFIDENTIAL



12 CONFIDENTIAL

on the order of maybe three quarters of a g, Well, I
don't know whether it was that nigh or not.

Conrad I thought it was at least a half, if not betier.
Apparently 1% wasn't thatv high., I was really
surprised. ILike I say, we were really getiting the
ramred out of it.

Cooper It was beyond what we selected as we thought
should be the cutsff. It was more than what we
had selected at Ames as being max acceptable,

Also in this, I passed up very briefly <herse one of
the first things that happened immediately about
tre fime that we got the piich program was the

IGS Stage 2 fuel needle failed in the full wax
deflection position, Arnd it came back on and was
reading after siaging briefly and ther failed again
durirg staging. It was intermittent.

2.11 ZEngine 2 Status

Cooper Erngine 2 status stayed ... was perfect. There was
not anything wrong at all,

2.12 Acceleration G's

Ccoper Acceleration g's were xright on tre profile, were
certainly very pleasant, Nothing wrong at all with them,

2.13 BEIS

CONFIDENTIAL
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Cooper BECO was right on the money.
2.4 Staging
Conrad Boy, trnat staging was smooth too.
Cooper They told us that BelC was going fto occur carly, but
it was ...
Conrad We did loft a littlie bit apparently like they said

we would because, right after staging ....

MY
-
[
N

Ingine 2 Jgmition

Conrad Well, Tngire 2 ignition, I wasn't even hardly aware of
that other than we Just started tc gel a little, you
know, we just sort of went off the peg at € g's and
Gordo said staging OK and Ingire 2 1s good and =
wasn't even aware itnat Ingine ¢ had 1it. TYou
can's hear i+, to speak of, but you can feei the
acceleration slowly Tuilding -ip.

FCSD REP Did you see anything visually?

Conrad To, I didn's see anything, T heard the other guys
talking about gee the flash at the brig. Never
saw a thing and I wasn't aware of any flash out
there either.

cooper T didn't see arything at aZl at BECO. “he vest clue
that I have on oy side, is that I ses the Fuel

and Oxidizer needles star®t coming dowrn az the engine

CONFIDENTIAL
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starts burning. And then they coming down falriy

ravidly at first, I mean you get a very definite

metion on them right at first there and they kind of settled
out. Engine 2 ignition we've already covered.

2,16 RGS Iritiate

Cooper RG3 initiate right on the money.

Conrad I was going to mention that we had lofted and
that we were expecied 1o pitch down and we did when
it pilcked up RGS.

Cooper It smcothed in very smooth, ard the fading was
Just right.

Conrad The IGS needle reelly deflected and I was, you know,
I don't think it pitched, it didn't peg out, but it
did make a large dip and then when the toosier
came down Just pitched down very smcothiy down to
sbout 75 or 80 degrees, I guess 11 pitched down
almost 1C degrees.

FCSD REP Wrat rate did it pitcr over?

Conrad Very slow, but steady, at just
Cooper Tt took about 20 seconds I guess to fade it in there.
Conrad The needle came in and made a big deflection and

right after that the booster started pitching and

the needle started back and boy the nceedie was

CONFIDENTIAL
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back and thing was right on the money at about 80
degrees. It was a very smooth transition and then
do you remember they were telling us to look

for this one cps oscillation? Well, I didn't have
rate needles like Gordo did, but T wasn't aware of
any oscillatione at any time.ﬂ-That booster was in
pitch and yaw as far as that went ....

Thoge rate needles were like they were glued .
There was never through boost or second stage was
there ever any rate except that one tiny 1little
rate, one teensy little rate just at when we were
in POGO we got one tiny little longitudinal ratq,
just cne tiny little fleck on a rate, and was the

only one. Otherwise it was Jjust smooth as silk,

the whole time, rate wise.

2.17 Tairing Jettison

Cooper

Conrad

Cooper

Fairing Jettison. We jettisoned falirings at 3:25
and man do they ever go,

I counted Cordo down tc them. Okay, yes, that's

a good point.

Beside the scanmer fairing and the nose falring go
and when the nose fairing went it went with alil

kinds of debris, ‘There were pieces flying all

CONFIDENTIAL
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Conrad

Cooper

Conrad

Cooper

Conrad
Cooper

Conrad

CONFIDENTIAL

over,

Yes, and I don't think it went right., I don't
believe it went right, because the K and X can

wag ripped vp in the front, and I can show you on
my side the rose went like that and there was some
tape or fibter glass tha*t goes around the ....

It was fiverglass cloth and it was all broken lcose
in jagged flaps sticking up that, you know, had
broken loose from along in here when that cover
went I had decided impression that the cover went
off askew, that it didn't jettison the way it should
have, And this could be a good point of putiing

it back to after ingertion,

Well, it's supposed to go off askew.

Yes, well, it just didn't go off clean. That's why
this was ripped up, see.

Well, 1t something scmebody might look inte, but
vou don't want to recommend that they put back o
after Ingsertion, because your iaking a weight
penalty to carry that all the way up.

Yeg, I realize that, but ....

It was designed to go off ....

That was the reason in the first place that they

CONFIDENTIAL
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Cooper

Conrad
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CONFIDENTIAL L7

moved it up there anyhow, because they weren't ....
Ko, the reason they moved it vp there was because
they didn't have stirong enough propulsion on those
squibs and spring combinations or whatever they use.
We never did get a reading on that, but whatever
the total propulgive expulsion system wasn't kick-
ing, the scanner faliring wide enough but what they
would come back into the booster. But didn't you
have the distinct impression that the nose fairing
broke inte jillions of pieces when it blast.

1 certainly, I certainly, yes. That's why when

I say sskew, I mean something didn't look right.

I can't put my finger on it, but --

It came off in meny pieces anyway. There were many,
many pieces and the whole area was just filled with
debris.

Yes, and then, I'm not sure that that's when we got
all that glop on our windshield, the spots ...
Well, T noted exactly at that time immediately
after the fairing went, T noted about 5 or 6, I

saw them hit, 5 or 6 gray splots, just small ones,
very small little gray-type splots and I was

digtinetly looking for that and watching for it and

CONFIDENTIAL
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Conrad

Cooper

Conrad

TC8D REFP

CONFIDENTIAL

they were not there before they were there and I
saw them when they hit. They hit during all this
debris flying around period.

I think trat you cen still find them on the
windshields. They didn't turn off during reentry.
3ut they're not bad and there ares just a fow little
scatitered ones and I think it mignt be interesiing
to compare how many you get there versus and how
many you get wren you jettison them iz orvit. It
may well be that jettisorning in orbit would Te pre-
ferable, but I didn't fird anything objectimable
to jettisoning wrere they went, itrney wemt finc.

It did add a lot of debris and I agree with Pete
there was a big torn scomething or other cut there
which may Just be a fiberglass thing that is kind
of ...

Yes, I want to get down and ook a+ the I azd R and
and I can well you what 1t was, descrite it a lot
better, We'll procatly have some pictires of Iz
t0oo in the camera somewhere. I know 12'21 show

up in some film,

How long was this visivle? You say there was a big

bunch of stuff cut tnere,.

CONFIDENTIAL
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There's & whole fly. ©Oh, you mean the debris. It
was gone.

It was gone like that, but it just looked like the
whole darn thing exploded.

It locked like it just flew into & jillion pieces.
It wae all arcund you for maybe a period of a
second or two.

T didn't think it wag that much, it was just gone.
But it was a defininite period of time when you
were aware of gll this debris all over and then

clear. Okay, enough for fairing Jjettison.
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GO/NO GO: 'We never got a GO/NO GO because we lost
cur number 1 radio in about 4 minutes sometime just
prior ... let see we got a .8 .... We got a ¥V
over Vﬁ of .8. We got & GO/NO GO of ...

You did get a .87

We got a .8,

Yes, that comes much later — that comes after the
GO/NO GO.

Yes, that's right, okay, well I don't remember
ever getting & ... yes, we did, we got MCC GO,
Right we got & GO/NO GO, okay, but then

immediately after .8 we never got anything at all
from there on until after we were inserted and gone
to UHF No. 2.

I think it must be in the antenns problem, I really
do.

Well, there's some problem there because the same
thing happened on one of the previous flights and
we definitely and completely lost radic and I
switched over just before we inserted. I switched
over to number 2 and thén when I called out the

IVI's we were back with them then.
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2.19 Systems Status

Cooper Systert Status everytrhing ....

corrad We did have .., Let me describe <he delta F
lighis. &rorily after 1iftoff I got the number !
fuel cell delta P 1ight and I reported it and just
abous tThe *time T reported it, then the number 2
fuel cell delta F light came on. They stayed on
all +the way <hrough bdost and they were on after
insertion for ten, fifieen seconds and af=er *that
they went right back out again ard that was it.
I4 didn't effect anything on the fue’ cell operazion,
the currents, the voliages, everything stayed fine
other than treir being or there was no other way ot
telling the AP was out of tolerarce so I don't think

it is a problem. We expected it.

Cooper I'm glad that we had thnem charnged tc crange rather
thar red.

Conrad Yeeh, yezh.

Cocoper Systems stztus in addiiion to that I don't think we

had any systems that were exaciiy right, except
the radio and the acceleration as we had expected

it. We were right on the profile. GiCO was ...
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I think we burned out at, Gordo, 7 and 1/h g's.
Right. SECO was exsctly on time, just exactly on

time and IVI's read 002 AFT. Almost perfect,

Steering wag ... there was no sieering accelerationsg
or veliocities that we could tell. BSteering was

just smeooth as silk, spparently they had us going

right down the glot. And when we came off, apparently

we were lined up well because there weren't any
rates because when we came off and waited our 20
seconds there were no rates whatsocever and it was
just sevting there just .... &8 smooth es

As stable as a rock.

Ag smooth as silk go that and when we started
thrusting and separaiing we came off jus®t right
straight forward. Ko deviation, no skidding around
or anything. Just right straighi off.

I thought the IVI's were plus 2. That's what I hawve
written down here., Flus 28 right, 3 up.

I guess that's what it was,

This velocity you read?

I was going to cover thai in your ....

Your right, plus 2, it was —— that's right. Plus
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g2,

Conrad T rave all +the computer readouts.

Cooper 008 right ard how mary utp®©

Corrad 3 up.

2.1 Fecat SECO

Cooper FANKEUVER CONTROLLER worked fine. W went righs
through

Corrad Well, Zet's go through that. The way we had practice

SECO, Gordo, got SECO and Gorda unstowed the
CONTROLLER and I armed the BUS ARM Switch sc that
we get she M30-1 doors OFF,

Cooper Zrougnt the propulsion power ON,

Conrad Brougrt the ATTITUDE CONTROL Zlecsric Fowsr O,
Wert from HATEH COMMAWD to DIRECY, Armed the
swiick and hii the computer. Armed the sep
spacecraft thing and Gordo and I counted the
geconds down.. n the meantime, I puncrhed off
address 72 so that 1% wag reading and ther in 20
secords we had 570 $/C

Cooper In 20 seconds T started arnd I called i+ out and
started thrusting and Pete would hit the seo
spacecrait ...

Conraed "he reason we did *that was so that we woud have
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trhe inertial velocity readout on the gage and that
was beautiful 25,808 and r.ominal wags supposed to be
25,807, You can't ask for a teiter caleculation
from a computer tran tha<, and a lo% of pecple
don't have much faith in trat thing but, 1 think
that I'21 bet that the computed MIC figure isn't
ricre than a foot or twe off, It couldn't te
because everything was nominal for hours and hours
in the past. Day's it went trat way where we
stayed on the flight plan to the minute, to the
second 80 T know that it wes & good computaiion,
ard T nave the five address readouts that we read.
We read outl address 72 as 25,808; address 94 which
was R dot for gemms was pius 20 feet which is
pretsy dern small so we must heve almost a zero
garms, sddress 97 which is the forward IVI was plus
Z feet; address 52 wag perfect, i3 wag zero. S¢
there was ro adjustment needed and if there had
been an adjustmenti needed thad woild have come

at 3,042 seconds on the computer if there had teen
gn. address. 52 correctior and nomirai %,005
seconds so the computer compurted the nomira? thing

off only Tty less than a minute, about a nalf a
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minute of whas the actual nominal value should have
been, so I trnink thats tretiy darmn good for shat
ascent routine in thai computer, and [ thirnk thas
now that we have Math flow & in there this is why I
think the guy shouldn't get g0 dern worried in MCC
about underspeeds and giving ther burn corrections
and going through all this Mickey Mouse. I've beern
trying to make this point ever since we got
aggociated with ....

T think we kad better immediate data avaiiacle on
board tran oeople have beern givirg it credit for.
That's right, and it really v eased me fo see it
come ouk: on the compuver this way.

fnd rad we never gotien our commuricatione back

we would have krown <hat we were in good shape
because of the data we had on bcard, we didn's
have to worry abcut the ground readouts and

what to deoj we would have knowr what to do wrether
we had been urder or cver or aryithing else.
Attiiudes and rates, theore weren'l any rates.

The thing was steered right down the sloi. We
came off smoozh.

Spacecraft separation ....
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We separated as smooth as silk just right straight
ahead ....

Well, we counted down and Gordo said he was
ready and I SEP spacecraft and he thrusted and I
went back to RATE COMMAND for them and we came
straight off. I didn't even feel it. The first
thing we felt was thrust.

And rolled upright and went to 000 (00 -15 which
happened to be right on the horizon, As it
turned out that 15 figure was good., It read oui
the TVI's.

That's, you know on 4 ... they thought they came
off the booster.

Yes, that's why I mentioned that because ....

That's what we were locking for, too.

z.2 BECO Plus 20 Seconds

Cooper

Conrad

We've already mentioned the IVI displays. Space-
craft separation occurred very smoothly. Thrusting
was smooth, nothing wrong at all. Attitude rates
were good.

Yes, I don't understand this! T don't understand
this guy =saying that they can't hear them or they

can't sense them. Boy, I was easily aware ....
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You can feel them almost move than you can hear
them. You can feel them vibrate really, more than
you can hear them. T mean, you can hear them

too, but the vibration you cen hear them too, but
the vibration you can feel the thrust.

Have you ever heard a high speed hose or high speed
water jet. Shhh ... That's the impression that I
had.

Yes, that's right.

Even from the aft firing thruster?

Every thruster we had on there.

We heard every thruster on the whole flight

It never occurred in my mind when the thrusters
were fired. You can feel them and I can hear them.
I gouldn't hear them in the gense of an explosive
sound or a roar. It sounded 1ike water swishing.
Yes, very definitely, more a Shhh.

ind I was aware of it again when we made the burns
later on, you know, we made the revewrse coelliptic
stuff and all that.

How did these noises, the thruster noises, sound
compared with the way the last crew set the

migsion simulator?

CONFIDENTIAL



28 CONFIDENTIAL

Corrad Tey, thas's another interesting point,

Cooper They're not very close on pulse.

Conrad Filge 18 8 ...

Coorper Pulge is more of a <hump.

Corrad Trat's tre cne sound that does sound Zike you'd

gxpect a rocket engine to sound.
Cooper Here's a sound just sbout Zike *his: {krock)
Conrad Yes, i1t very definizely scunds like a knock.
There is no 'shhh" cr roar, Jjust a iittle thud.
Cocoper You can hear it Just like somebedy knocking at the
vack of the spacecraft. You cen hear it go "tap
tap, tap, tap, tap, tap,”
corrad Really, tre gimulator doesn't gound tre right way.
T<'s & general enough nature and it the sare fvre
TENY.ET 4.4
Cooper Yes, 1% 1s close erncugrn “c give you a good cue,
Conrad The pilatform mode for instance, you know, when it
goeg sh+, szh, shn, sxh ... did txhe sare thing In
the spacecrafi except 17 was all in orne thump
zrd swooshes when 1% was cornstanily firing The
trhrusters it gounded like the swiszh.
Cooper The air-to-ground communications I thought was

exce_lent the whole time. I did='t firxd anyzhing
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Wrong.
We really hed good comm the whole flight.

There was never a time -- the only time —- the

only fault we find was one or two *iimes tnrough the
remote site wher *he MCOU was irying to remote to
these sites they would gei some fadiang. I must

say the HF worked excellent. Wnen they were
transmitting music, broadeasting music to us, my
gosh trey had us practically tre world round on

the E¥ section. The music quality was quite good

in most cases.

I got times or. that we can bring out lafer so that
hey can correlate how far ....

GO/N0 GO, there wesn't any problem on that. They
gave us the GO right away.

Eow long 4id it teke them to give this?

Oh, hneck, immediately. Almost immedistely,

There was ro swivel tecause there was no veloeity
correction,

There was no velocity correction needed. OCrbiz
quantitites were good, *hey had fhose for us,

Tt tock them guite a while to read us our experimernis
but they just szic you have a2 nominal crbit ard then

maybe reee
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Conrad I've got down here the GMI of liftoff. I wrote down
13 plus 59 plus 59 which they later change $o 34
plus 00 pius 00. I have the one A& %time they goi
it up to us ckay, which was 10 plus 11. Then I
have the 2 dash 1 they gave us was 01 piue 27 plus
16 which they later revised to 01 plus 26 plus 27.

I wrote those down,

3.3 Ingertion Activities

Cooper Okay, let's start on insertion activiiies. SATE
the swiitches we did that jus® righs for our check-
list. In fact, we are even more convinced than ever
that a good, thorough, accurate, checklist is the only
thirg to have and ...

Conrad Thysically marked them off when they were done.

Cooper We followed it conscientiously. The sequential
light tests, we did it just by the tests. Stowvage,
‘we already had modified our checklists and we already
hed writtern on some of it that we would do these if

we decided te. For instance, the D-ring safety pin,

we did install them at right time, and there was no
problem on those; they were much easler sunder zero-g

to get in and out than we had thought ard I had no
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trouble getting my D-ring in, did you?

T waited on mine, remember.

Yeg, you waited ....

1 stowed my D-ring thing ....

5o we closed the cover immediately and T decided I
would go ahead and see if T could get mine, and T
got to it right away and it went righl in, so I

put it in.

We, of course, got in trouble in the second orbit,
but we did not uwnstrap or put the drogue pins in
the seat or unstow any items of gear other than the
flight plan books and the 16mm camera and Llhe
Hasselblad. T take it back. We went through the
Flight Plan as advertised and then stowed the items.
We had D-2 camera out, the Blob cut, but we did this
in the proper places in the Flight Flan. But we
never did unstrap.

We never unstrapped and never put the drogue pins
in until after we go to 6 — 4 GO. We got a

6 — 4 cO.

But we restowed too, after we got in trouble. We
throught maybe having to go into é6-4 why,

we'd put ourselves back into the configuraiion
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that was pretty ciose to being acvle <o reenter

My arm restraints were never up. I already decided
That I was not going to launch with them. They

are ‘ust useless as far as I am concerred, and T
was deligrhted T did roi rave them; and I didn't
miss them and I don't think, I think personsily you
could remove them and ...

The arm restraints are there for the pressurized
case and high altitude ejection. I did go with
mine up. I would prefer <o go with trhem dowr, Tut
“here wasrn't any reasorn, I didn't need Tc get oy
rands cn the hard control or anything so 1 left
“hem as they were, tut I don't think they were

necessary.
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Cooper Okay, velts. I couldn't find anything wrong with the
belis. The harmess - While we're on the harness, I
don't like that harness worth anything., I perscnally
think what we need is a simple type adjustable type
harness with clips on the legs that you can undo the -
legs o get tc some of the functions you have <o:
urination and defecation snd so on in the gpacecrafti,

I don't see why we have %o have a big, expensive, custom,
made harress that you can't readily get on and off

and this cne you can rnot readily get on and off ang if
you nad one with simple adjiusting buckles on it and snaps
like you dc on an airplane parachute hamess, i3 would
be, I think, a 2undred iimes useful as this one.

Conrad Let me ask you a gquestion. Do you really - now, do
you really - I agree, Let me say this, I agree you
should first be able to get your harness on and off,
but in zero-g I'm not comvinced that three, especially
two leg snaps type arrangement, In other words, a
harness thas would come completely loose and nave
many straps that hitch toc the other s*traps would oe
really good in zero-g., Wnat T think we need o do is
to be gble 1o get in and out of that harness that we
have, easier. Like, maybe you couaid loosen the leg

straps on it but not have them come apart., Now, I
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took my harnegs off in flight twice. 1 took 'em

off once—

Yeah, but you wouldn't even have %o siep through trese
leg loops if you hed - just like om an airplane narmess.
You could unde that and you wouldn't even have to worry
gbout the leg loops. Then &2l you'd rave to do is jus*
glide outv of the torso ares,

Yeah, Well; lets see, thai's what I'm saying. If you
unhcox both of those leg loops and you throw *the whole
shing down in the footwsll and then you pull 1t back up
again you got a leg strap floating off cver here and
you got a--

Well that's no problem, It's rno worge iznan 1% is fing-
ing your lap belt., Did you ever have itrouble gesiing
your lap belt back on afser you tock 1t off?

I always hitched i% on the Velerc aver on trne side,

But you never had any trouble teitirng %o iif, I didntt,

I let mine float free and I never had any irouble getiing
to them at all,

Well, T just don't know row, I reelly didn't think 1%
was that bad getting in and out of this harness. WMy
only concern was that if--1 stayed--

How many iimes &id you get in and out of it7?
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Twice. The big problem was having you unhitch the
straps on my suit.

That's right., With the cables to go over the harness,
The harness—-the easiest thing was getting in the legs.
That was no problem at all.

Yeah.

Where T necded help was getting over my shoulder and
getting the sitraps on the suit hitehed back up again,
which 18 a two man operation.

Well, my point is that for normal wearing around the
pad area or wearing arcund when your suited and every-
thing, you'd be much more comfortable if you could have
those straps loose where they're not gouging you in
the legs.

Yes, well-- Oh, T agree.

Or where you had adjustments on them ....

.o adjustments see-—

Okay, well.

Where you could make the legstraps loose but you'd
never disconnect them so you don't have frec floating
straps around there. 1t was no blg problem ....

My suggestion would be to have them exactly like you

did in & parachute harness. You have the leg adjust-
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mer: and on shat same fitiing you have the _iuvtle sxap

wrere you car unsrmap in tze places you want to.
Corrad Oh yes, you dan do it either way, 3Sure.
Coapor You could either Locsen them or--I just thirk we've

gene Lo such complex tallering dovices in order to
nrovide sorle company with a great ¢laborale program of
providing expensive harnesses tnat they ... L juzt per-
sorally don't think they're wortsn a darn for wrat they're
“ntended fovr, I den't <Snink you gain that much,
think yous loose a 1lot of it.
Canrad We'd nave teer better off If we'd had a place to stow
“rat harmess.
Cuoper Tne 1ife vest. now I disagree witn everybody thaz's ever
said that those aren't in thne way. We wore them all
tne time mainly becausge we didr't nave a darw place o
ssore them ard they're & pain 1rn the neck Lo get on ana
of f sut they are really in tne way. They're in the way
of everything yeu 4o, They bump into your arms.,
They're there o cut dowr vigiblilisy on your chest and

they're ust a nuisance.

wenrad Yearn, we didn't have a place to store Zhem.
Jcoper We 2idn't have anywherc to store them or we'd zave taken

them off ans le®™t them off. . z2m here to gay hat
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thinx they're really bad where they are.

After the big sweat was over and we got & G0 and we
were relatively sure we were golng 30 538y there for
awhile unless we, you know, had some cther emergency
come up, 1 would have preferred to taxe off ithe harness
and the life jacket and siow it somewhere iT we'd

have had a place to stow it,

Right.

3wt the other thing is that maybe that's just my perz-
sonal feeling, I'm extremely meticulous and we xeps
tha: spacecraft as empty as possivle. IEverything had
i%'s place and it stayed in it's place,.

Arnd that harress and the vesi--are pretiy big, bulky
itens -

And T wasn't going to have it ratiling around down there
on the floor,Zoose.

Ckay, on the drogue pins., By golily, I thoughs <rose

rew 1ittle things or the drogue pins mace them very easy
o get in and ousn, Trnere wasn't a tit of problem wizth

those.

~

popped the drogue pins in and out on mine.

!

put mine in or out once just o ....

o

thirk Gordo put his own i and oui once to see if he
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could do it and he could., That worked real well,

Okay., Fuel Cell 02 and Fuael Cell Hydrogen Quantity Read.
Yes, we read them at leas® a mililicn times. PFuel Cell
Power Readings., Yes, everything checked out fine on
tnose. Bermuda 2-1 updaze: fine, Orbital Flight,

You'd teitter get out your flight plan on this because
this 1s the original stuff I was telling you about,

Well, that's all right, This probably will go fairly....
All three, 17 you go the way you 4id it.

Flighs

Cooper
Conrad

Cooper

Okay, on 4.0 Orbital Flight, Platform Alinement.
There's ouvr first problen,

There's cur first prebliem. Our platform mode did nos
work and I don't know what's wrong with it. but the
darn thing does not zero out the alinement on the space-
crafz. Tt allows a good size yaw atititude to sit in
there and won't zero it out and it is extremely sloppy
in pitch. The whole thing, I think there was something
wrong with ihe whole thing because it doesn't work at
atl like the ores in the simuZator, and the whole *thing
plus or minus a half a degree should be a very, very
tight control system and this was luacky to be plus or
minus ten degrees in any axis and I think there's some-

thing really wrong with it, I persorally think that
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something was wired up wrong or something in it because
1t was not working right,

We didn't really get a chance to evaluate it too well
because we had trouble with it so we stopped using it
and by the time we'd been able to do anything with it

we had other problems, fuel problems and so forth. So

we never did get back to using it again,

Well, we had other control system problems which were
overpowering, plaitform problem wise, but we did try one
burn on the platform and it was a terrible mistake, The
darn thing did not have the accuracy to really hold it
and we got one foot per second in and out of plane there.
Yeah, That was in those coeliptic,

Tn one of those, that coeliptic burns and we made our
other burns then on Rate Command and man, that Rate
Command system is Just beautiful. Il holds that space-
craft so tight that it can't vary.

Yeah. We had a beautiful control system, I thought. When
Gorde made any of the burns on the Rate Command or
anything like that it really responded -~ well,

Rate Command has tremendous torqueing. Hoy, it's strong
and it's instantaneous and you can just stop 1t right on

the money. Really good.
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Okay, on this platform alinement thing. You went to

SEF and caged and SEF and Platform Control Mode,

We pitched down to visual when we went to CAGE and then
went to SBEF and we went to Platform mode and after fid-
dling around with it awhile we decided the Platform mode
wouldn't work so I went to Pulse and then I, just using
my needles, Platform needles then, I just pulsed the er-
rors out until we torgued arocund and got the ... got

it ... on a fine line.

Okay, Now, there's no doubt in my mind that the Primary
Scanners, there's no doubt in my mind now, but we lost
on Primary Scanners., We started to aline the primary
Scanners and [ don't think we ever got to platform aline
correctly because the primary scammers were not working
correctly.

Wow the primary scamners. The funny part of it is the

Primary Scanner was working in such a manner - working

Just enough, that it checked right because when we checked

out the alinement of it and the tolerances on it it was
working fine, but there was something in it on one of
the teste that we did later showed that it was actually
driving, tending to drive the spacecraft down.
Continuing to torque you down to about fifteen degrees

nose=gown.
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Or more,

Ir other words, it continued tc try to aline the platform
as about fifzeen degrees, It wvried ic put the ncege on the
horizon is what it did,

It tried %o aline the plaitform up at fifisen degrees

nose down?

Cr more, I figured it was about somewhere arcuni--

Well, one time it alined us at aboui 40 degrees nose
down ard it still was indicating ir scanner limits.

The scanner got worse as the flight went con, but = don't
think it ever worked correctly.

¥o. I dorn't think it did, now I look back,

That's thne thing right there and I +hirk <hat thisg--

I'e like to krow what they decided from tracking tne

RETF on how we put the REP ocut because we put the RE?

out in the proper posiiion, buas I don't think the
plasform was alired correctly . We had troubie with that
secannier in the sunlight on the norizon and this was right
when we were using it to aline - just before we put the
RZXF cut.

sust as we were using it to aline and put the RXP out,
the Scanner vegan to skew all the platform needles off

and 13 skewed off and, --went to ORBIT RAZE,
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How wait til we get the onboard tapes because the tape
recorder was working and this all is on the onboard tape;
the conversation that Gordo and I had about that. So

we weren't really sure it was working right but 1t

wasn't that far off that we were going in the dark--

Approximately 30 seconds before we had to pitch around
or had to yaw around to eject the REF, I had to go back
to CAGE and try getting a real rapid Platform aline in
there, SEF and PULSE and T had the needles zerced and we
may not have been so far off but you don't know. That
ien't encugh time to really get 1t alined. In other
words, I had about the time we did it and got there we
probably had maybe, 30 seconds to Platform aline., That's
about all we had,

Well, we were just hoping that if it had been pulled off
only in pitch why, you know, we'd get 1t right-=we'd pull
the pitch right back in again,

But the scanner was acting up very badly by that time.
How long did you aline the Flatform initially?

Initially, we alined the platform for about 19 to 20
minutes and it seemed to aline allright although at that
time Pete and I had a discussion right then that we seemed

to be alining nose down,

CONFIDENTIAL



Cooper

Conrad

Cocper

Conrad

Cooper

CONFIDENTIAL i3

Low, you see, Here's someshing that T've never heard

frem the oier guys.

Tow there's another thing. 5Ses, we never hai a simulaler
1o ghow us, Never once did we have ary darm “hing to

anow s what out the windew should look like.

Ana when the Tlaiform is alined ard you're zero-zoro-zero,
boy, oh boy! “hat's a, just -- It's a very peciliar Zooxing
situaiion and Z%i's ncs what I expecied o see at all,

Ho, it Isn't me eizher.

And I've never hkeard either Gus c¢f John or Jim and Fd zay
"It 2 Tittle gouge ous" How I've got a gouge thas T
can draw for you where T'm sure that I can put the Plat-
form in roll and piteh within a degree in roil ard pizch
0l where it snould be out the window on The horizon ana
it's by using the corner of the window and tne RCE
thrusters on the front: the front RC3 yaw trrusitsr in
the lower corner of the window and youi can put the
Platform—— you can put she spacecrafs zerg-zers and »oll
and piteh jus=, well, iike that, We dian't <now sthat
before we wensi.

This is cre of my s=<rongest recommendations if we arcn't
going to have ary kind of a visual out the window disglay

at least we ougnt to geit scme of tThe great planmers Lo

CONFIDENTIAL



Ly

Conrad

Cocoper

Conrad

CONFIDENTIAL

dra= up on a piece of paper what the window, what the
horizon should look like through the window which I'd
requested several times and never got — to show the guy .
what these wvarious things should look like ocut the
window. We spent the whole darn eight days trying to
figure out what some of these angles should look like
and I'm not sure we were very clear on it to the day

we re-entered,

Yeah.

Now that!'s ridiculous! And it's because of this odd
angle that you sit off in there, It completely fouls

up everyining, as to getting these various angles:
inverted and right side up and 90 degrees angles and

all this.

I think we ought to--I'11 tell you it's a good recommen-
dation for the guys who are going to have the time to

do this on GT-7 with that Hasselblad can take a pound

or two of fuel and sit up there and photograph with

the camera back inside the spacecraft so that you get
the window perspective in this thing. Fhotograph
zero-zero=zero, bvank right 90, bank left 90, at different
nose pitches above the horizon, 3Boy theres-~-you start

moving that nose around and it's not like an airplane,
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Rezl'y, we sat there and rnad nours wortn of discussions
ivn ariftirg flight when we'd te driftirg throusgh, you
know, ana we'd say

"Hey, doeon'lh Lo
20ouT

at lock like shey're
43 degrees noso up and roll right 60

egroes?" ari
then we'd try to firnd those lines and malch bthem

580 ... Ghere!

end
g an awfu: lot of learming fthere. Iy
golly, 17 we'd have a Platform £line Gouge, a wvisual
gouge idea, we'd nave picked up tnis
the nat.

nig trousle rigant off
We really didr't think the platform wus

alined right, but we really didn't have arything to
tell us that it wasa't,

Ccoper Wow lsoking at it where we know now afzer we went o the
other dcannew finzliy arnd we got proper operation knowling
what we lgarned during the {light 11 apoears row lixe

we Were—-ithe nurber ore scarmmer was trying to aline us
several degreses down over what 1t should.
Conrad Teah,

Did yoo over go back Yo Frimary alber that?
Jooper Q. wWe ornecked it a lo% of times a2fter that and sried
1t rumeroue times ani

it gt werso and worsc ani worsc
and 1t Zipally was aclually &rivirg he

spacecralt down
Lo minua 90 degrees ani still the scarnsr, tass's she
Purmy pert of 4%, the scamner wouldn't go off unill you
wore ghout €0 degrees bslow she horzom,
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It seens to me we've got some data for them on Primary

secarmer over the atates so they could have it on telemetry.

AL

shouald se able 5o find cut what rappened on that.

Tes, something was really fouled up, T trhirk, TInserzion
Check lList=-

o

wWe went through it By the numbers,

4]

By tire numbers, Trruster and Control Mode Crneck - we went ,
throigh bty the rnumbers, bBverything was fine.

Well, we were & 11tsle oit late, We got a littile bit

berind ard it was aboas the zime wnen we were late per=
forming tne thrugter control mode checx because that was
sunpogsed to ve done befors you got to the Canaries ard
wg 411 it after the Canaries,

Trat's right,

We were benind, but we started cazening up.

CONFIDENTIAL



CONFIDENTIAL b7

Ccoper Com Systems Check. We were right on the money, on tine,
on thet,

PC3D Hep Everything checked cut ckay on that?

Cooper Yeah.
PCSD Hep Com System?
Corrad D~4, D-7, I did by checkaff 1ist and checked out

okay over Carmarvor.

Cooper 6-& GO/KO GO, well, that was quite late.

Conrad ¥o. We got a GO for 6-4 over Carnarvon., Trat's
Zusgt to get pasit 2-1.

Cooper Ckay, Yeak Okay, got he 6-4 GC/NO GO, *rat's right,
D-4, D=7 GO/KD GO, Those were vighs on the meney

end everything was fine there, Third adjustment

mareuver,
Conrad Wes rominal
Caocper Was mominal and everythirng was fine there. Power

dovr: D4, D-T7 was nominagl. I6mm, Z5am, D-5 eguipmert
wnstowed and mounted and there we begin to deviate
a 1litile because Jusit prior to this *ime we btegax
to get this rapid decrease in the -well- vhere
was it there?

Conrad t was-let me go inte the log-book here for one

second because I got some.
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"hig Perigee adjust. Did you do that in Rate-ig

vt

et ke cne you did in hate Command? Or is that

he one you tried in PLATRORIM?

ct

Did *kat in PLATFORM and it worked {ire on that one.
Did that one in FLATFORM ard it worked great, but
then orn some of these other Turns we did I tried

it in TFLATPCRM and it really didan't work well at
ali. That's why I rather suspect the FLATFORM
thing. There's something wrong with is. I think
1t was better at some times then cthers. <t was
allcwing & lot of drift.

Okay, in the log book I have it at 50 minutes which
is Just prior <o Carnarvon that I found tre Puel
Cell 02 ard HE Heater Circuit Breaker OFF. Now
that--I fourd it off because they told us o heat
the Hydrogen rnct the Oxygen, but the Eydrogen firal-
ly drilled down to the 220 and they wanted us to
use the heater and I furned the heater cn and I
rotleced that T didn't get any ammeter rise and so

I locked st the circuit breaker panel and the
Circuit Breakxer was CFF. 5o, now in retrospecs
seeifg the 02 % which is on the same circult
treaker turned ous, I'm sure that it tlew wher this

thing burned out.
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FCSDH Rep We were at the power dowmn on the D-4 and D-7.

Conrad Ch Yeah, Well, about that time I fthink we were
getting back on the Flight Plan. We got the lémm
ocut. We got the 35mm out.

Cooper D-6 equipment was - - -

Conrad Well, it's really D-2, it's what it was and I had
that work so I decided, "I'll put together in
pieces at the bleb and the camera put together
separately and they had it all loaded with the
right film and everything and had it on the floor,
and we were ready to go."

FC3D Rep Were you pushed for time to do this?

Conrad We were right on the money. We finally caught up

after Canaries and we were on the schedule at

Carnarven.
Cooper Yeah. We were in good shape at Carvarvoen.
Cooper Radar test #6, at 01:30, that worked fine. We did

bring it on., It worked. Observed the transients

on R dot, range and range rate. 6-4 Preretro command
load came out fine. Blood pressure on the Command
Pilot there past Carnarvon, let's see. Now that

wag back over the Cape here, yeah.

Conrad Wo, you broke the O-ring didn't you? Right off the
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bat we broke the O-ring.

That's right. That's right. That's the first

onie. We broke the O-ring and couldn't give them
that tloecd pressure.

I think that was the one.

That's right. We finally gave that one up, The
O-ring was broken on that one.

Let's see. This first blood pressure that you got
an hour...

They got that one and then when Gordo--

When |, When we transferred over to me and I
plugged it in the ...0-ring broke and we didn't
have time for that pass again.

We had a bunch more O-rings. I forget when we fixed
it but we fixed 1%...

Fixed somewhere around there.

. ..s8hortly thereafter.

M-1 experiment.

We turned it on on time.
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Yeah., I got a lot of comments later on that on, That
thing is so noisy.

Oh, you know, I found out what happened, you know. They
went back and recomputed and they found ocut they had four
days worth of air in the bottle--Ha Ha!l

Pour days?

Yeah., It ran out.

But the thing. You can turn it off and it keeps run-
ning bvack there. #And it goes SMACK-~CHOO, SMACK-CHOO,
SMACK-CHOO.

Yeah, it's pretty noisy.

Aind in s real guiet cockpit it really sounds loud,

This radar test #6 here at 01:3%0~

Used fto turn the radar on.

Used to turn it on.

Used to turn it to standby.

Turn it to standby and warm it up.

Used to observe the warmup transients.

And g1l this happened, right?

Yes, and it's on the voice tape. Like Gordo said,

you know, what the radar needle did. What it does is it
has gsort of a ¢yelic thing when you put it in standby

and it's ready to run why it sits there and the lock on
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light blinks Green/OFF, Green/OFF,

Cooper Lock on light will blink on and it will come out R and
R dot will go from peg to peg. And they'll settle out
when it really is warmed up good and you've gotten past
the transient periocds and they'll all come back to zero.

Conrad I think what they're looking for are clues to tell you
that the set is warming up correctly. Back in the
early days of TACAN we had warmup problems,

FCSD REP In other words, this would be your first indication if
something was wrong?

Cooper Purge Section., One and Two,

Conrad Well, we got our first load, this 6-4 load, The first
locad that came up over the DCS gystem and it came up right
over the Cape.

Cooper Purge Section, One and Two. Got that?

Conrad Yes, no. Yes., That's when we were getting rushed. Let's
g0 back to that. Let's stop right there, The REP was
supposed to go out at 02:07 and I purged early and I
always had heen purging early because I purged it about
1450 and then I went through the check off list and they
were all checked off here. I powered up at 1450, I
purged the fuel cells and here I checked them off here.

«es Prop gauge experiments and the RAD 1 on and the cold
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IE on and the power on the exmitier on and the recorder
ot'f and I wen® through these by the numbers. Com-

puter, we went to Caten=Jp, We had the hundred feel

ir tre window. We were really getiing ready <o

put the RED cut and rignt then and trhere was wher we came
over the hill and we were heginrirg <o get to the dark
side you know, and the sun was getting low and that's

when the scanner started goirng oul,

Cooper “hat's when ihe scanner started droppimg cut.
Conrad And we gtarted getting the scanmer iight and then now,

¥you ot o visualize thaere's part of the problem. We're
coming irtc tnis "Fuzzy ZoneM-horizor and trat is the
test way %o describe it.

Cooper Yeah, ycua can't see anything.

Conraa ira the spacecraft Zocks Zike you're pitched up tremen-
dously whern you're zero—-zero-zero o begin with and we
bcth had the impression tha=t *the scarmer was pl<ching
us up. Wel:, that may not have been lruae. It Just
may have been trat that's the way the sky get o Locking
as we approached the dark gide zerc-zero-zero.

Cooper foteally, yoi have a transitlon point there where you
cavnot see the horizorn and it doesn't loox like either

sky or earth cr anytrning. It's a complese blanx.
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It'e really a grey area.

at dusx.

Yeah,

Hight az dusk or rignt ab surrisc,

Yenrn, Zow the [irst time we went through there we didn't
oven sce iT. We were werking., That was right afzer
insertion., &o, mind you, this is the second time we
got to see it and T can't emprasize this voint enough,
oven thougn we were on the flight plan and everything
else, you got to let the guys lezrn what's going or up
there. You haven't ocen up there vefore in that darn
vehicie yeu've got o learn it. Trai's righi where we
atarted getting in trouble.

Thaz's righz. Zhat's the cxact point that we made.

T made it for six monihs now.

I'or many, many months we've made this over this Tlight
plan, sticking this RZLF, *this whole RE2 thing in that
gariy in the Fligrnt Plan before you reaily have a chance
to get the systens ironed out and checked over and
everyshing and if everything goeg exactly right and
rothing fails youi can run through it time and time and
<ime and time again and you'll make it and you'll maxe

1t ¢n time.
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Yeah,

But you add one litiie failure in there and you've had
it,

Yean., That's where I made my first mistake. We goi
purged in an hour and 50 minutes and I was going ny the
check off list and right there we got in this discussion
about what was happening to the platform and I missed
the most important thing on the check off list., I for-
got to blow the doors on the ccld IR, It's just as sim-
ple as that. Tha%t's the whole G- G=mm=— Flight Plan
been running for the D~4 cold IR, it's heen our biggest
constraint and a thing that I knew as well as my right
arm but there was a gliéch ard the glitch got us off
the screduled activities and I missed it bigger than
reck., I didn't blow the doors on the cold IR and it's
all my fault and I accept the klame for it. We went
through trnis guickie aline business and we goi turred
around and Gorde had it right on the money, we were
right out of plane and we got the REP ocut 15 seconds
late. It went out at 02+07+15 and we Surned around,
waited for one minute, got the radar on, locked on it
and we were whis*ling away from it and I was back on

the Flight Plan and happy as a clam when I sudderly
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decided that something wasn't reading right and I realized

that I hadn't blown the doors on the ccld IR and I blew
them and at that time the REP was at 2500 feet from us,
which is the end of the experiment, but I think it was
g9till reeding--

But it was sgtill reading on the, according to the gage.
Yeah. I think that cold IR read to a great, great thing,
Wow, the Radar gage, this is where--here comes the next
mystery-the radar gage said the REP was leaving us at
thisg point in time and that--

Five feet per second?

Yeah. T have % 1/2 feet per second written down.

Oh, at that particular point. Oh, well it--when we
first got cur first measurement on 1t the range rate on
my analog dial over there read exactly 5 feet per second
that it was going away from us,

Yeah. Okay.

Right on the money,

To go back to the D-4 in time it was 02, it was 02+16+15
when I blew the doors, which was corresponding to

2500 feet and I ren that REP D=4 recorder until 02+437+12
and—--okay, now. That darn REP! Gordo had the needles
right on the REP and that REP was going straight out

from us at 270 on the ball., It just went, I just
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thought everyithing was going perfeci, The REF was
moving Just exacily out of piane away from us and
it waszs moving at about the right velocity and <hen the
nystery came. It just kept om going.
Vean,
it kept right on going siraight out, and--

v waen't slowing down very much,

14 I got over here on the grapn and I kept reading
*the mileage ard we were ip S0 about 7 feet a second,
Tt was leaving us, and I realized, I began to think,
well gee, this is=- That's when I was really convinced
that the platform wasn'i alined and we must have kicked
it out gome screwy way. ~hen it started to drift pehind
ug guite fast., It firally did peak out and it went
arouwnd the corner at some phenomenal distance, like 1t
was almost nine tenths of a2 mile away from us, bus
at that point i3 had started to drift aft culte rapidly
and when we got te the rodal crosging time, 1t was behin
us by a mile, according to the radar. Now This is all
on radar, And now, mind you, ii's nighitime and 1t was
right there. We coult see it plain as day.
Okay, let's see, we were at the--

Ckay, thai's when we gct tc this next screwy <hing.
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Soo, the HE? went straizht ocut and kept oh gaing.

The 202 goes strgight out and then 1t just «eps on
going. Tt was slowing down very Zittle and just kept cn
going arnd goirg and going and going.

dnd 1t never really stopped, What i+ did was i3

soria, it sorta starting going off this way, you know,
and it never got oul o a rode point where ycu had

a defirite stopping ranges and & s<art pack ir again.
well, the range rate never got below a foot per second.
Tre range rate never decreased. You never got a decrease
in range rate, out it just kept-it started drifting slowly
off the 273 IZirne on back oul, buot 1t went siraight

cut the 270 line to g~—-

For giite a wriio

What was the range? Do you remerber what the range was
when it still was out there?

Tt wer® straight like relative motior to us would

have laoked like it wern® oui lacking down a plan form,
if we wore nere. 1Y looxed like it went ocut like this
and Tt slowly started doing this.

Yeah,

And 1t never did have a stop to it. It finally crossed

pernind us back in nere soneplace.
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We never got the point where it crossed behind us be-
cause scomewhere when i1t was about the 210 point was when
we were out of fuel, of fuel cell 02.

Yoah, well, you sce, we went by Carnarvon—-

ind this was coming down just BALOCM ZALOOH BALOCK
BALOOM 3ALOON,

Jec, hore we go. We went by Carnarvon. Here T was trying
<o figure out in nere whal was going on and what we
were going to take out and everytning and we wernt by
Carnarvon and right here at Carnarvon and thatts when
Charlie ... called up and says check your O2 heater
switeh to AUTO. Now I had seen it fall, had noticed
that i1t had been falling and T had gone to the AUTO
position when without even being told -~

You rad already gone to menual.

fnd then I was doing many other *hirgs and I decided
it wasn't coming wp and so I1'd gone to manual and held
1t over there a coupie <imes and sort of lcoxed a7 it
and -=-

That didn't work either,

I must nave kidded myself intoc thinking that I was
geiting something out of it, and fthen I forge:s it

again and then--
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But you &id go back to the AUTD.

Yeah, T put iv back irn AUTO, you know, and *hen I called
them, I think i{ was on the Tape and I think T <cld
them, T said, the switch is on ATTO. We're okay.

Den't worry about it and then right afser that we got up
to this 240 or so in ithere and we realized trnat something
was wreng and the heater wag out and I guess we told
them--We tecld them at Carnarvon that trhe heater was ouf.
Well, we checked at trhat time ther on the ammeter on

and off and on and off that on both manuval and ATT0 ard
it was obvious.

ind that'!s when we—-

ind it was coming down so rapidly trat it looked like
very shortly thereafter we were going to nave fuel

cell stoppage.

We were getzing below 200 ard falling pretty fast and

we had a vig discussion betweer curselves and we just
made vp our mind Lo forget the RaP. We felt we were
really in <rouble,

S0 we elected at that point %o siart powering down because
we krnew that we were using fuel cells at a very high
rase.

And we secured tre Platform and Radar and everything else,

CONFIDENTIAL



Cooper

Conrad

Cooper

Conrad

Cocper

Conrad

Cocper

Conrad

Cooper

Conrad

CONFIDENTIAL 61

So we sald okay and we're stopping it right here and of
course about this time we were in the boondocks area
away from everybody as always occurs.

We were between Carnmarvon and Hawaii,

Ard~=-zg we just siarted powering down everything and
hoiding on,

So from there or. we were off the Flight Flan,

From here on tc the next twenty orbits the RZP was

righ< with us. Ha,da,Hs!

That's what I cam't figure cut. How did it get 375
miles from us when it hung around for 5 orbiig? That
darned thing, Bveryiime we went on the night side-

It was so—-

As a matier of faci, I didn't see it for a time or two
and then all of a sudden, the nose of the spacecraft was
lignting up!

We even gaw it in the day side. It was 80 near we could
even see it in the day side and gt the iransit sreas when
tne light would e shirnirng on if we'd be just going into
tre darkness we could loock back and you could even see-
tre dipole on it as it tumbled. The tumble rate was very,
very slow.

And then you guys called up and told us it was 375 miles
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That's impossible. That thing wasn't that far

away. It hung right in there.

T think that's the whole things,

But I'11 tell you there were two different night
sides we went into. Several--

Two different night sides—-well, I really--it
wouldn't have surprised me if it had hit us.

Me either. It{ seemed to me like it was a lot closer.
That's what made me think that well, the platform
was aligned and I don't know what exactly happened.
I did notice that it scrt of climbed on us. So
then T had the feeling that maybe it was doing sort
of a figure eight ftype thing. That maybe we had
fired it off up or down a 1ittle bit you know.

And it was in three dimensionse; & littie bit out

of plane working it's way around us, backing up

and geing ashead and coming back around because the
darn thing was always there. It was there until
the darn lightes burned out on it. Anytime we
wanted to find it if you wanted to move the

spacecraft around you could find it out there.
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It was close enough so that almost any attitude
you were in you could see it shining on the
spacecraft. Even if it was clear back out here
you could see the nose Just lighting up from ift.
So I know it couldn't have been too darn far away.
I mean maybe up to five miles or something like
that, but it didn't get that far away from us. I
don't understand the 375. I was really surprised
that those guys called up and said it was 375 miles
away.

Yes, Well, I don't believe that figure.

It will be real interesting to see what they dig
out from it. Well, all the radar and everything
we had is on the tape, isn't it?

Well, that was our first big heart breaker.

We ocught fto be able to put that all together.
After 211 the work we did on the REP, then not

to pull the rendezvous out, we sure—--

Well, from there until we got the G0 to H-4 we
just were along for the ride. We just stayed—-

I knew that--T was just so sure of all the time we
put in simulating that darn thing I just had a

queasy, uneasy feeling that maybe we better put
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in more time on cther things.
That scmething was going to go wrong-=

Conrad I fel® every probler that we had T felt real
good about the fact that we had either the smarts
to know that it was gtraight forward-- Iﬁ didn't
take too long to figure ouwt that thas heater wag
on c¢cne liine, Toth heaters, and thet we'd had =
sirgle poirt feilure. And as a matter-cf-fact we
tocok <he schematics out.

Ccoper And there's eroiher argument for our naving it, for
when it occured there wasn't anybody azround to ask
advice.

Conrad It was very straight forward tc throw *he switches
and look at the arp meier to see whether you were
getting anything out, There was nc doubt in ny
mind that it had burned ocui and the same darm
thing witrh the thrusters. When we finally decided
we had a problem with them we went through the
circuit breakers just like we did in The irainer
and it was obvicus that rnumber 7 was out and 8
went out and then the rest of them started getting sour.
80, I think that all the training we had we were pretty

well prepared.
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Cooper 20, too. I'11 *ell you--the lzunch--we were
rerfectly normal and right on the money--

Conrad Yes, we were sitiing there waiting to find out what
they wanied us to do. I mean we knew we could
go on the batteries long enough to get to &
fairly decent re-entry place and we were taking
bets with cne ancther and we were kidding about
McDivitt., There musw have been real pandamonium
at MCC, They were burning up trhe lines ¢ every-
where. ZRecauge there really wasn's anything we
could de after that sut Just sort of wait., We
re-stowed everyining and we were ready o go inio
=4 if they wanted us *c. We were all prepared to
go into 6-4, We didn't wart to.

Jooper We really didn'+t shink we'd make 218-2,

Conrad GCordo was the eternal opiimist though. I'd say,
"125 pounds" and he'd say, "Well, it hasn't really
faller anymore." Then it would fall about another

pounds and I'd say, "wWell, that's 100 pounds

()

2
row," and ne'd say, "Well, that'e really not much
below what it was before.”

T think we had a liittle mere confidernce trnan the

guys on the ground, I really do. I rememsver old
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Steiner seying don't worry about that liguid
going through thet heat exchanger. He said it
will go through just fine. The one thing that I
thought was that we might have dinged the tank
with the REP but as long as the gquantity stayed
up there we were in pretty good shape, but I wasn't
gure that we didn't just might have some sort of
a hole back there and were just slowly leaking
pressure even though the quantity--

That was one thing--we always worried sbout that
REP with that big diaspole hanging out. If it
skewed up & little going out what would it wipe
out going out. It just happened to be with a lot
of that 0AMS--fuel cell lines and ell that type
stuff back there and that was one thing that
always kind of concerned us about ejecting the REP
now and then.

So that was one thing we kept running over and
wondering what it had wiped out.

Yes, That was the only thing thet kept bhothering
me, but it held to 60 though and that was pretty

good.

Okay. Let's see boresight on RER, nodal crossing.
We didn't get the nodal crossing. I sure wish we
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cculd have hung on long encugh to find out wrere
it crcssed us behind there.

Let's zack up just a minute on your lock on.
Ckay. Boy, 1t Juss ciung right on Lo it arnd zap.
We got “ne lock on and the darn range and range
rate came right on there. It was movirg righ=
out at about 5 1/4 feet per secord iust throtiling
righ? down the old line.

Address 59 was reading Just fine.

Everything was right on the mcney.

Addregs 58 59—

"he range was moving right on out just like it
should and we were sitiing right there on ocur 270
poirt cn the tell wracking right siraight cut for
a long ways cut. Then is when the variance cane
in, wren it kept goirng cut. T+t shcuid have
started slowing down orn rarge rate. Hut, it
geemed like it was slowing dowr awlzlly slow. Tt
gecms 1like the range rate kept on for quite a ways.
You know I had a 58,0f -€3.8, ard a 59 of a 7398
at .89 miles and we should have znever gotzen that
far sway frem ii ever--in the ceginning.

See with it moving cut =zt the R that we hagd, all

tre figores we had ever rur oh it--we had our own
&

CONFIDENTIAL



68

Conrad

Cooper
Ccnrad

Ccoper

Conrad

Cooper

Conrad

Cooper

CONFIDENTIAL

li=tie calculations rignt here--firally we were
cff cur grapr. up there, weren't wef?

Yes. WwWell, you've got tc realize that the graph's
based on out of plane and this was the hypotenuse
tc the +thing, but even so--

Hat 87ill yeu've got to-—-

It g1ill went away more “her it srnculd have.
Because you cosire angles were Tairly small in
there.

It still wert awzy more than it sheould have.

T don't guite urnderstand it.

We'll know whai the platform--I presume they can
=well how well we had the plaiform aligned.

But there agair, there's the first liztle rorse
shoe nail that throws the glitch in things. When
tret darn scamner screwed up right at the most
crucigl time. It probably had been screwing up
al: along, we just hadr't really caught i3, It
really Threw tre gliiten in rignt there at a peint
when it really shouldn't have. We may have iucked
cut still, and getten it out right o tre rnoney
and it mey nct rave heen the vroblem. T doxn't

krow, but anywey with the best we had %o work with

we got 1T ocut *ne best we could and 17 lcoked like
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it wert cut in good fasrion. T think we still
would have heer all right if we had gone ahead

and dore the rendezvous with nc pretlem evern i

we had gotter a little out of plane with 1t we coulid
have handled this Jlater on. But, there again it made
it & fficul® for Pete becausge it got him completely
of £ his schedule, tce. Tt got him late blowing

the doors. Well, we s31ill were reascnatliy well on
top of it. TLet's see.

We can skiz all this REP stuff. Yeou got anything
else you want to kuow about the radsr?

It would ce best I think to go on threough i+t ard

say what ycu did arnd didn't do so we can sisy on
thig,

Yes, well--

Tae yeour flight vlan.

Well, we got as far--let's see, it says when on bore- -
sight read and record address 55, 59, and €9 and
this was just before 2:91 wren we were supposed

To rave a reading o give back on <he ground.

This is the reading I got: 58 read -63.8, 59 read
139.8%. The distance was-- address 69 was .89 miles

end T got that at the time that it was supposed o
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be gotten,

¥hy don't you bring the flight plan over here

and let's gtart down it.

We might as well

skip what he has in the flight plan here

tecause 1t varies so from there on,

From here on you can forget this [iight plan,

Thauts right.

Aight ners.

Where's cur 1i<ttle book of <he fligh+ plan?

I've got it rignt here.

Ch, okay.

Ckay. AlL this

1ime we sweated out getsing home

flight plan, at 1 day and O2 hours,

gc thast's 12 ncurs after 1if<-cff.

Yeg, ard Hhat's

We Tinally got back on A

Tlight plan and —-

the first thing we started to do

was lc power back up.

Cne day.

"hat's 24 rours.

He. Thnat one day remerber we—-

wWwe starsed that
we went CET o

fatal
T,

20 hours and

one day--

200 Zulu and then that became day

1iiv-oflf was 1ACQ0 Zalua.
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From 1ift-off until 2400 hours the day of launch

was elapsed time and starting at that time we started
calling it day one and then GMT,

Okay. 5o, we went through a little deal here

where we started to power up and they let us turn—
we'd been drifting hadn't we?

Yes. I'11 say.

We turned up the AC, ACHME inverter on and the ACME
bias power on CAMS attitude on and we went to pulse
and we were suppoesed to power back down again at

02 + 27 + 25. We were supposed to have this H2
purge at 02 + 45 + 00, That was the first thing,
they were Jjust going to let us purge H2 e

didn't purge the oxygen. Everybody was worried
about that. Then we were on the flight plan and
they gave us an update time for our first

medical pass and we stayed--T think we tock these
vision tests, didn't we?

Yes, we did.

We just stayed right on the flight plan, had the
vigion tests, and I have a comment in here that at
01 days 04 hours and 32 minutes we saw cur first

meteor re-enter.
vian, we saw a lot of those meteorites re-enter
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below we. That kird of startles you wher you
realize ey are sntering below you. It means
they've gone thrcugh you.

Conrad "his is when the experimenters went cut ¢l their
mirds. Mhey harded s =nis flight plan you wouldn't

relieve where srney had 1, 2, %,4,5,6,7,8,

:10!'11:

0

12,°3,14,7%,16,17,13,19,20,21,22,23% nc 22 experiments
trey mave us toc do in a row and lhey Irvolived
cveryshing in the spacecraft and we had gear a.:
over. Yoo wouldr't believe it, I rmever had so

mech Junk--we went wiid. That's when we callecd

up ani said, "Hey, gang let's be a liiltie nore
reagsonable., "

Cooper re other problem was Llhey dida't list Lrnem
secuchtially.

Corrad Yes, that's right.

Ccoper “hey purt them in there and we rad to keern skipping
aroad cn them to get the seguential time on <then
and that was a noses.

wonrad Iiow, whas we did 1s we ccpied dowrn in this book
and cther we'd write it down at the proper time so
that we had it secuentiglly in “re [iighi olan.

Cooper I= worked cut very well.
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You.don't want to get intc which experiments we
g7 done and which ores we didn't or do you?

Do you want to go through it that detailed?

Weii, there's an experiment gecilon in there.
Well, let's cover all the experiments in the
experiment section, We migh< just comment right
row how trat I *think our book arrangemens werked
cut exiremely satisfactory and I don'i know how
we'd nave ever keot up with where we were if

we hadn't had these books o follow. We Jjust
passed these books tack end forth and we managed
to keep tnem siowed pretiy neatly. I krnew righs
where they were. Feile kept them stowed beside
his ieft leg in the seat., They slid right down
the geat,

Right here and Gordo kept them on his right and if
he had them and I wanted one -~

If he was asieep I would just reach over and siide
them cut ard vice-versa. And then our Voikswagon
pouches held the 1iitie ones resl fine, These
books were uged a jillion man-hcurs—-just rack
and fortn. They reaily worked out well. They're

easy 1o write in and we tried 1o keep meticulous

logs on everyining and I thirk we did reasonably
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well.

Ckay, now we also wrote in these little screwy

di tties. This is where we kept the things if

they wanted us to power-up something or pull

one of their nutty tests that they dreamed up

iri the middle of the night. We'd write them down
just in order in which they came.

Do we Just want fto go right »n dowm through here?
Okay. Why don't we go right on down and list what

we did and then when we get in the experiment section
we can go into detail,

Okay. Where did we leave off here now. At—-okay,
one day 4 hours and 40 minutes. Let's see we

didn't do this--

No, we didn't do the cryogenic test, That's right.
Then at 1 day % hours we did the 5-8, D-13, Command Pilot.
That's another thing. They had you doing these
things while one guy was asleep and ore guy was
awake. 7You wake up and have a briefing period -- it's
Just a bunch of bhaloney. We were both awake

and when we took a test why we took it together

and got it cut of +the way.

We ate together and slept together and took the
«+»» Together. We'd been completely startled
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withh terrible puise rates whern we'd hear scretody
calling frow down in that deep warrel, Gemini 5,
Gerini 3, Gemirdi %. Ha,hsa.

Lights or s17 over the place frying o {ind the

radio switen. Ta-ha. OUut of a deep sleep.

Cooper Ckay. I trirg maybe if we'd Jjust go down through

mere and hin trese thirgs that sariicuiarly——

re Where we are iv time and then 7' lock

Tonrad
ir. here 1o egee whael =ctes there are in here.

P

Cocrer wWell, =znd fnen we lelt trese pretiy well as we wens
“hrough <re flight plan Tere and Thern we left
<hcse pretiy well--

Conrad Woll, “rnese are all Tre next day  so—-—

Croper Trnese things zre sl1]1 ready iisted in there--1 trink

were Jugl mainly tre Trings we wrete iz here.

Jonrad Thesc S~ passes ~-
Jooper -6 weather vass =2t 1 day & hours and 10 minutes.

in

1 day 7 hours 4% minutes 28 secords. esuence

(35, we did =hat. "That was *the nurricane tco wasn's
i<%® fAnd tnen we had another scguence orn that--

“he next Lreip around as 9 hours 27 minutes A9 seconds.

Wz locoxed at it sgain. Then at 9 hcoures 27 minutes

32 geconds we had a secuence 208 and that was—-

Conrad Aan, we've got logs for the logs.
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I don't know but what we might be better

on this just to go through our individual
specialty logs and log where occured at what
time, because that's the more accurate

one of all--because this was kind of our running
logs of what was golng on-~to warn us when things
were coming up ahead. As far as going back inte
this and doing the whole thing that isn't as accurate
ag going into--there are so many speclalty

areas in here. We have those logged real
accurately according to time. T think it

might be hetter to go through and get sall

those and build a flight plan out of that

rather than go through the flight

plan because the flight plan hed to

be just completely-—-we didn't sleep

when we were supposed to and we didn'+t

gat when we were supposed to and——.

Well, let's go on through this thing, and now ag far
as the experiments go those guys have a complete

log of what they sent up to us and that should

jive with the complete log that we have of what

we recelved and from that and what we logged and what
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we did we cer tell you a7 any point in time whetner
we ol a certain experimeni donc or =ct. 17 they
want to krow if we got something done or not and
12 there's a reascr why we didn'=s do it why we
usually had that recorded comewhere. Either
in rmore or In the fligrt plan.
Woy don't we go through tris cne?

Cocoper Ckay .

Conrad when we get tc a point af the experiment or some-

thing we can creck irn here.

Cooper wWe did trhe T zest.
“CBD Rep Why don't you read o7l those days.
Uocper Ckay. Une day and £ rours--lez's see 1 day 10 ncurs

o 4+

25 minutes. Sequence 03 THF test 3.

Conrad Right.
Cccper We 2id chat.
Comrad We had--were supposed tc do ar Apcllis at 01 12 36

“f. Hew [ dor't think we go*t that one.
Coocper i irdzk <trnat was sequence 228, Why don'T you check
that cne rea’. guick—--yes.

I thirk lhat was the one we couldn't zet tecause—-

Cooper Weo nad weather over irnatl one.
Conrad Covered by clouds.
Cocper Ukay, we nad UHF teswt nunmcer 3 as 10 hours 49 nimiles.
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One day”

We've all ready mentioned that one. We did get

that one. We have that one written up here actually

it occurred around dovmn here, Flight

plan up-date. Yes, we had lots of those,

Now, here was the D-4, D-T7.427.

D-4, D=7 421 occuring at 1 day 12 hours and 7
minutes.

I'1l tell you whether we got it done or not. No.
We didn't do that one.

I don't know why we didn't do it. We were in
drifting flight by then, I guess.

Then we have a note right here, The D-6 number
19 scrubbed for the 3State side pass. They
scrubbed that one. There was a weather problem
on that one.

Yes.

Yes.

Okay now this is an interesting thing at 01 days
14 hours, completely different fthan GT 4, we
started getting these RCS heater lights. Those
guys--the only time they got an RCS heater

light was something like day 3. Ed said 1t was

in ring A and he turned on the heater and he got
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the light 2 or 3 times and he turned the heater
off then it came on asgain. You know, for an
hour's period of time and he never had the lights
again. Now, this is another reason why I suspect
this 0AMS system——one of the biggest mistakes
ever made--whoever recommended it on the ground
to power down that CAMS heater to save electrical
energy fouled cur whole system because we started
at this point time having RCS heater lights., I
checked for 8 days throughout the flight and T
could always get an RCS heater 1light. If I
turned off that heater switch I'd have an RCS light
come on every once in a while and sc we left those
RCS heaters on all the time.

From one day and 14 hours the RCS heater were on
the whole flight.

You know they're auto. Ard the orly heat when
necessary, tut every time we turned the heater
of f we wouldn'$ run for an hour or two that the
light didn'% come back or agair and it would
either be on ring A or ring B.

And the temperature that we'd get on the gage

when these lights would come back on was something

in the order of about 60 degrees wasn't ity
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Conrsd Yes.

Gooper Trey rar when the nezter was cn--it kept them
cetweon 50 and 50, Cne tine ring B gos up to
#C dcgrecs. But it ran between 60 and 80
degrees, that those heaters kept the RCS, A and B.
#ut, any time if you turned that heater off It
wasn't any lime at all uatil trhe light came tack
o again o we ust turred trem on and left Them
orn trne whole Fiight.
ind that HCS coulda't rnave worked cetzer. It

was the most veautiful system you ever saw,

Conrad Boy, 1t gure &id. How, here of course--

Caoper A3 vou say, in contrast fo what we ~ad tefcre.

Conrad Hdere's anoiher thing when we got intc these hign
wsmuling reles that really kewt <he stacecraft
2old.

Cooper shew!  The windows even froze cvern.

Conrad Yes, it was darn cold.

Coower We were down <o minirurm Iow. We +ad toth suilt

flows ¢if--ceomplelely off. We had The sult
coclant comvletely doewn 5o the next %o lass no=ch

and we left 1L cracked ag we were afraid we weuld

corcletely freeze up The whole coolant il we shut

CONFIDENTIAL



CONFIDENTIAL 81

it completely off and later they told us that we
could go ahead and shut it completely bff. And
we were sitting in there just shivering and shaking
end I was a lot colder than Pete. He was cold and
I was really cold. I was reslly thinking seriously
about—-if we couldn't get thaet thing warmed up I
was going to take my suit off and I did for =
while in fact take my inlet and exhaust hoses off,

Conrad Yes, that was his answer to the problem. When he
got too cold, just disconnect.

Conrad Just let it blow into the cabin.

Cooper But, it was s¢ cold in there that the windows froze

over and we were siftting there spinning.

Corrad It had & rapid freeze on them. I didn't see that
except wren we were doing the high tumblirg ang it
got really cold in there,

Cooper You cculd see the frost build up con the outside all
over *he spacecraft, Outside up cn the nose
section around the thrusiers it had frost all over
down there. When you tumble the thing doesn't
have encugh time for tkhe sunlight--when the sun-
light hits on it «« I think te warm up that particular

section. When we damped it immedistely thereafter
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the whole <nizg started to warm up. You could see
the frost meld cutside . Everything seemed to go up.
Tre fucl temperatores weuld go up, and “he wrnole

ECS sysiem would warm up, the cavin would warm up
and everythirg., We were sitting there--

& slow arift or stabilized flight-—-

When we were sitting there really spinning up, things
Just g0t oolder and colder end coider. HNow by
spinning up I'n talxing about we gef up once 1o

12 degrees ver gecond. It wasn't ary bether to us
except visuaily. You Just couidn't stand to logk

at it out the window., 1 just gave you such an

gwfil locking picture. Like you were in an inverted--
speide down—-wrong side up--. S0 we finally tut

tne pelarcid filters uwp ,.. the holes,

We got comzlesely in the dark there.

I didn't even want ftc lock at waal was going on.

It was odd ceczuse cefsre you could take a pencil and
pul 1t oot here and it's the Test atiitude indicater
you had., 7T there's ary 1itt.e rate golrng cn 2%t all
the pencil werld give 1t te you. You can sit and
held it might out in frons of you and it's Just 1like

an artificiszl heorizon., It's ihe most ceastiful--

or cerera or whatever you have out there 1t will do
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the same thing. You put something out in front of
you and it would Just disappear. Whew!
It wouldn't sit in front of you. Tt would move from

one side to the other of the spacecraft due to the

rates you would build up.

Conrad Yes, herec's where we got inte this business of the
OAMS Heater-0Off and ACME-CfI and the C adapter to
Command and the Scanners-0ff and they wanted to up-
date the computer. We brought the IG5 and the
computer on and then we powered down again and this

is—

Cocper Une day 14 hours where this started.
Conrad Yes, right in here. That was passing over Carnarvon.
Cooper And then is where we brought up the second fuel

cell. We brought back on--
Conrad Got the pump btack on the line and then we got ready

for ovr first cig day over tne States.

Cooger Yes, lhat's a great day.
Conrad Boy, we were bvusy though. We learred a lot.
Cooper I tell you though, thosc passes cver the states

were really good.
Conrad The third day was our best day as far as being

organized. They gave us about the proper amcunt

of experiments and we were well organized.--
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Yes, we had a great day., That third day was a goody.
Man we had everything right on the button. We

got good shots of it and everything just worked

out right on the money. Okay, let's ssze. This is

15 hours 40 minutes, that's still with everything
powered up.

Then we had this D-1 and D=4 and we got those, Those
were photographs. We got the photographs of the moon
and the IR measurements of the moon and with the IR
film and I think they're probably pretty good. O0Of
course the Air Force has that film.

We found that the TR and the retical and the radar
and everything were pretty well right on the money.
Everything seemed to be horesighted pretty well, and
Pete could look through his questar lense at a star
and be boresighted right in the middle of the darn
camera. 1'd have it right in the middle of the ret-
icle.

Yes, I've got to eat crow on that. I was the guy
that was complaining about did they really have this
gtuff boresighted. BEverything was extremely well
boresighted.

Yes, it sure was. Can't complain about it at all.
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o, it worked wvery well.

Let's see we had an observation cf the storm and some
pictures there at 17 hours and 12 minutes still on
day 1. Oh, we brough' the radar to stand-by to

wart things up there at 17 hours—- 16 hourg ==

Radar temperature went down to 19 degrees ,

16 hours and 50 minutes--it was the secondary
coolant loop that got so cold. They wanted us o
tring on some added heat source So we brought the
radar on to stand-by for culte a pericd of {time

tc warr things up, and let's see~~

They wanted to warm the radar up, too. It got toc cold.
Yes, *hat's right. What did we do in rnere.

That was 8-8; D-13,

Tnat wag 5-8, D-13, and that didn't work out very well.
That was boo early. That was the one tha't wasg so
early in the morning.

It seems tc me that's the first time we locked at

i< and we saw the smcke.

Th ves.,

Yow, lei's see was it the {irst one or the secord
that T saw and you didn's see.

I don't know. T rever saw it.
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5-8, D-13. One day and 18 hours.

I saw it. That's right. We couldn't see it at

8ll until we were almost over it and then T found
the target.

We could see the smcke and we were locking at the
smoke and loocking at the smocke—-

The sun angle was very low and it was very bad

but just after we got right on top of it and going
on over I located the targets and was trying to
point them ocut to Pete. At least T sort of got

a prattern on the ground and T think that's why

1 could find them. I recognized the pattern on the
general area of the ground that I could find. They
were in between two rivers and a big red mud hill.
Okay, what did we get on that? That was next and

I got on that cne. Let's see that was three and
four and 18 hours and one day 20 hours 4 minutes

4% seconds. We got that. And then 5-8, D-13,

The same one.

The same one we were discussing there. TYes.
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Okay, we moved to Med Data to Hawaii at 19 hours
and 55 minutes which we did. I got there at 7 in
the Caribbean at 20 hours and did the MSC-1 at 21
hours 52 minutes to 22 hours and 44 minutes.

Then we stayed on the flight plan there and at
Hawaii had a critical tape dump at 1 day 23 hours,
I congratulated Gordo for exceeding his original
flight time at 2 days ... hours.

Just barely started.

Gee. Oh! Here's that "dinged by a micrometeorite."
I haven't told anyone about this because I'm not
really sure that was what happened, becsuse it
happened twice and it happened right in the same
place, It might have been metal cooling, but right
over my head something dinged the hatch. Just
bigger than heck - dinged. TYou know, just like
someone shot a B-B off of it.

Yes, I could hear. That's Just exactly what it
sounded liks.

I was convinced that we had gotten dinged by a
micrometecrite, So I put it on the voice tape and
wrote it down here. Then a couple of hours later

we got dinged just as loud Just sbout in the asame
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place again, so that made me think, well, you kow
they aren't going to strike the same place twice
50 mayre 1% wasn't & micrometeorite after all., I
really édon't know what it was, but T think it's
worin g look a% the haich. I% could rave just been
That meial wag cooling down or expanding or some-
Thirg, yox xnow —-

They were right direcily overhead on the rignt
haten.

Tegs., It really scunded like someone fired a pelles
or a 2-2, or a .22 cff of a piece of metal.

We decided we wouldn't put this out over the radio
or we would get everybody all shattered. OUkay,
well essentially shat day 2 - that whole page from
¢ kours ic b rours -~ weni right or flight plan
schedule, We did the Vision Tesgi there and we
called down the scores from both that one and the
day before.

How we were on this split purge eycle.

Yes, now here is whnere they staried making a
migstake. Somebody didn'< realize *that I could rot

s

purge the fuel cells from my side. I can't get

to thoge switches, and I nad o wake Peie up
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every time he was supposed Yo be asleep when the
fuel celis were vurged., Well, I couid get to them,
but I had to crawl right over ir his lap to do if%,
g0 he was awake then. After trat I learned to wake

him up early and let him get awake before he

purged them.
Conrad Scared the heck oui of that guy at Carmarvon, too,
I'1l bet you -- We were going to purge tre fuel

cells for the first time and I was sound aslieep.
Gordo said, "Wake up, wake up, we've got to purge
the fuel cells!"™ T reached over there and furned

on everything and all the Delta-? lights came on.

Cooper He hadn't put the crogsover ——
Cornrad The crogsover valve on. I gaid, "The Delta-P
lights are on!" The guy at Carnarvon said, "Stop

purging! Stop purging!"™ He must have thought the
celis were going to go right then and there so --

Cooper Ard then Pete waoke up.

Conred Then finaily I woke up and got to thirking about
whet was goirng or there and found out that I'd
fouled up, slightly.

Cooper A11 right, let's see. Ve deleted on day 2, 6 hours,

and 35 minutes, we deleted that Philippines S-7 and they
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were ~--

I worder what the reason was for that. There was
sone interference with something. I couldn't get
to that one. Ok, what the heck waa it? There was
something else going on they had us doing right
then. GCh, somebody was asking me something. Tney
were having a big discussion aver cryo. That's
right. We had a great big 2 days 6 hours-we had

a big discussion over the net on something on these
cryos and it oceured right at the time when we

were supposed to get this one on this pass.

Ckay, at 2 days 7 hours and 45 minutes we did M3C-
1 again, and in fact I think we did 211 the M3C-1's
pretty much on schedule. At 2 days 9 hours and

15 minutes we were supposed to do an Apollo
Landmark ir Africs, and the one they called out for
us to do in the Fligh* Plan, there Jjust wasn't any
description of it. It was very poorly described
and we couldn't find where and what it was they
wanted us to get. They never did call out a
number on this nor did they have it listed here.
What was the time on that?

1t was almost 02:09:20:00,
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£2:39, huh”

Yes.

zosh, trat doesn't even show here, So, I guess
they never did even cal: it up from the ground.
You juat saw it in the Flight Flan.

It was ir tre Flight Plan —-

3ut they never called it out.

Trhey never calZed 1% out.

AL

I haven't got 14 writter down, either.

Ckay, on through the second day we did arotner UHFK
Test, another Medical Data, on 2 days 12 hours and
50 mirutes.

That's when we first powered the platform back up.
We were still bullding up.

Two daye and 1% hours, we powered the platform btack
1p and we did & UHR No. 1, we did a 2-1 seguence 2,
we did a D-1 sequerce 3, we did a D-6 sequence 123
and these are all statesgide pasées. That was a
busy time! We did a D-6 at day 2, 14 hours., We
did a D-4/D-7 at 14:35.

What's trnis, now? 1 have the platform power up, a

D-4, a UHF 2 ——
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—— an 3-6 at 15:45 —-

Youlre shead of where T was.

Ch, I'm sorry. Okay, we'll back up. D-6 at 13:L1al6.
We gol Tampico irstead of Morterey cecause it was
clouded in., Then we did the UHF Lo, 1, and we got |
‘this S-5/5-€ during our Africer pass-didn'+® we?

find we got the D-4/D-7 over Kanc. Wait a miruse,
I'm nct sure we got that one. Let me look ir the
log here. 4:20, nc clouds over Kano, so we didn's
get it. It was supposed to be cloudy over Kano.
That's right. There were suppesed to be clouds over
Kano. It was supposed %c¢c ve clouds we were getting
picsures of, and there weren's any clcuds,

Yeg, 1% wae clear. “hen we hed an 5-1, which we

did nos do. We did the 5-1 later. That's when we
went Tto rlatform power up and *he computer on, and
tren we started a D-6 at 1%5:16&. Afier D-£ at

15:16 was & number 20, whicrn, if I'm no® mistaken,
was suppoesed to be Waco; end we got Dallas instead
vecauge Waco was cloudy then. Yeg, it was supposed
to be James Cornelly and we took Dallas instead,
because Waco was clobbered.

Wra*%'s this I have here? That's your note there.
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Conrad 21.1 feet per second DNelta ~.
Cooper Ch, that was our pre-burn siuff. At 2 days
17 hours 34 nirutes and 31 secornds we had a
maneuver load.
Conrad Well, I have the wheole thing here. We powered
up the platform on day 2 at 15:50 with the plat-
form caged BEF, and at 16:15 we alined BKF with the
rate gyros on. At 16:45:00 the computer went on
and we addressed 25 90201, and apogee adjust mareuver
was at 16:50:17. We translated forward to zerc the

VI, so it was actually a retro burn, 1 mean we

were BEX,
Jooper We were using the aft-firing thrusters.
conrad Yes. We had a -6 on the ship, and we didn't see

it, at 2 days 16 hours 56 minutes and 49 seconds.
We didn'< see the ship. Then at 17:20 tne second
day we alirned tre plaiform 3L and we sat tns
convuter uwp to address 25 00158, VWe made an 3EX
turmn, wrich was & phase adjust mareuver, at 17:
Z4:58., Xow, that ore we did in ~he Fiatform Mode
ard it didn't burm for schmaltz.

Cooper The piatform didn't heold it. It allowed us o get

a little bit of left-right and up-dowa.
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T don't believe that Platform Mode was holding the
tolerances it was supposed to. It was drifting a
full degree, and it was supposed to hold better
than that.

It is supposed to hold plus or minus half a degree.
By drilfting off in yaw a degree, it burned the whole
time 1 degree off in yaw in the same direction,
You see, that accounted for the sort of large out-
of-plane number; it was like 0.8 foot per second
that we got in to the out of plane. Okay, then we
had a D—4/D—7 at 17:42:00, a 410 B and a 407 over
Carnarvon; and it was not done,

That's right; we didn't have a reticle.

Because the reticle pooped out. We thought the
reticle had burned out. It wasn't until later on
after we were going to fix the reticle by putting
the auxiliary tight in there that Gordo found that
there was a short in the cord when the cord was
stretehed, and that the short wasn't in the cord
whern the cord wasn't stretched, and that the sight
was okay. That reminds me of another thing.

Right after we got airborne I went to use the

little auxiliary light down here. Tt was in the
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clip 80 hard tra* when I pulled it out, I pulled
it completely apart. I shatiered it. I broke out
ny lens., Glass floating around and everything.
Where did we stow that? 1 forget. I gave it to
you and you stowed it --

I put it in the garbage hag.

That's right; it's in the garbage tag, someplace.
Well, they have gone through =11 that.
Incidentially, that one single-point cord that we
have in there over orn my 8ide, if 1 had had
somsthing to cui it with, I should have cui it
right in two so 1t wouldr't be used again., Ii's
no good, It works fine as long as you don't put
any tension on it. Wher you girirg it up to put
it in the reticle, it shorts out.

Then we went through another maneuver preparation
at 17:50:0C on the second day. We alined tne
pilatform SEF and we sat up an out-of-plane
maneuver and address 27 00150, 15 feet per second
out of plarne burn, and 90 degrees yaw left., At
02 days 18 hours 06 minutes 50 seconds we made
that out-of-plane burn.

We did that in Rate Command and right on the money.
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Yes, we did that in Rgte Command right on the money.
“hen we had an S-8/D-13 and we documented those
thirgs; Gorde saw gart of it and T didnt'<, We
rever did really get a good score. Trhen at 18:5C
again we alined the platform SEF and set the ,
computer up to 25 00164 and burned this reverse
coelliptic maneuver at 19:04:18, and that wes a
good burn oo, MCC had put ir their Agena computer
an Agena ephemeris, and they rar a rendezvous
golution on a fake Agena, They had us make the
actual burng, and then they computed how close we
would have wound up. I wes told over the radio
that we got within 0.2 mile of altitude and 0.3
nile horizontal distance from where we should have
actually besen, That wag well within the toleraxces,
80 they were apparently fairiy pleagsed with the
burns. Then we had S-7 at 2 days 21 hours %3
minutes 02 seconds, ard Gordo shot most of those.
They always happened on your watch.

Yes.,

Then we did 2 days 2] houra and 50 minutes. We had
Apello Landmark south —-

Tha='s when I woke up end you had that Leke ... I
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T have it right rere.

The Lake ...

“trat!'s 212,

Yea, Lake ...

Oh, T have a commert. This lake is very shallow -
apparently almest a dry lake, This isiand <that

ig in *his lake has charged srnape tremendously,
and so has the lake.

The “ake ard the island and everything are
differnet than they are on the map.

Yes. 1t 18 recognizible that this Zske and the lake
tha< is down =here are cone and “he same lake, but
the map is no good. Tt has changed quite a tit.
In fact we found that ir several of the Apollc
mapgs. oeveral of the ApoTlo maps are very hbad.
Okay, let's see. 4t day 2, 2. hours and 20 minutes,
we purged section 2 then after the burn, and tren
we did the Apcllo Landmark trat we Just menticned.
At day 2 22 Tours the cabin temperature gage
becane iroperative.

How many days later was ——

Dropped to zero,

It went to the bhottom of whatever the scale was.
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I+ stayed that way for several days and ther came
tack cn ard worked the resi of the I'light.

It sure did.

At 22 hotrs and 55 minutes, pilot personsl hygiene.
On, D-£/D-7, Island Fawaii, was scrubbed due to
weather at day 2, 22 hours 5% mirutes.

We gave up some. I think that wes my first trip
g% <he barrel,

Pete was having a small library problem at that
time. Then we had a medical data pass.

IR and power on and transmitter on for a D-4/D-7
408,

Let me see if I cen find it in nere, What time was
it?

3:01, roughly.

On, here it was, No, it wasn't

I don't have that one down for some reason. Ch,
D-4/D-7, Hawaii, scrubbed because of weather,
That's right.

Ckay, at . hour 4% mirutes 55 seconds, Cavnin
lighting Survey - Pele got that.

We gave up the Cabin Lighting Survey at 04:54:26

becauge we were doing the medica: datas pass. We
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got <he 5-7 agair, or you gos it, at 3 days 06
hours erxd 32 mirutes. We delefed an S5-T at 3
days T5 hours for some reason., 1 ust rave

"deete" in here.

Cooper What wes trat? An 3-77
Uorrad Yag,
voopex Yes., I don't krow; they Just toid us Jo delete

that cre a+ % days 05 hours. Let's see; we
deleted & Uabin Lighting Survey because lete wag
asleep. That was one %ime wren you were asleep
and T didn't wan®t to disturb you. You hadn't had
any sleep in awhile.

Conrad You have the note down znere tna® at 3 days 6 hours
and %% minutes you found the O0AKMS Corntro® Prope’_lant
circult bresker cpen and OAMS Contro: Legulator Ho.
1T ¢irecuit breaker oper; ard you don't know when
“hey were opened, ard 1 don't know when tne
cpered, bui we know what did i+, ¥%We had teen
rarkirg the water gun up there !ike you are
suprosed to be able *to do and then puiling it off.
You terd to pull dowr this way, woich would cock
tre gun barrel up into the circvit brezker panel;

ard I trink I probably krocked them off, out when
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I'm not gure. 5o, from that point in time on we
never used the hook-up that you can hock it up on
the —-

Ccoper We arso found that little-hook up was peeling gray
paint off of <hose bars and it was floating all over
the cabin,

Conrad Thas's right. It kept knocking the gray paint off
the guards arnd i% kept floating arcund the cabin.
Go from then on we eiways put the water gun in the
gun rolster down there where it helorngs. As a
matter of fazet I thirk it was easier to get it in
and out of the plastic thing tha* heolds it on the
circuit vresker guards - holds I< on there sc
tighiry that it is a big swivet everyiime you pull
it off.

Cooper Okay. At day 3, © hours 32 minutes 4€ seconds we
did ar 3-7 Experiment that airecraft support or it.

This was over the Pnilippires.

Conrad We got four piciures.
Cooper Right.
Conrad We did an MSC-1 at 07:40. W had a medical data

pass in there at 04:53.

Cooper Hight.
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Then I have Platform to OHB Rate, Prelaunch, and
horizon scan for some reason, GQuestar 01, 90
degrees left.

We alined SEF at 13:10.

Oh, that was these platform tests 1 and 2 that they
wanted us to do.

That's right. We were getting ready for another
stateside pass, too., We installed the phctometer,
we did an 5-8/D-1% pass at day 3, 13 hours 32
minutes at Laredo.

Oh, let me make a comment right now on S-8/D-13,

We were supposed tc make s measurement, a window
survey, of the window before day one and the last day,
Okay, the window scan was done on 1 day 18 hours

26 minutes 00 seconds. That was the first window
scan. A second window scan was never done because
the last % days of the flight we were in drifiing
flight. This required a 3%0-degree sun angle on the
window, and we never did have a conilrol syslem
back until we were on the RCS system. We weren't
about to do any experiments on RCS fuel. That was
right before retro. The second window scan, the

one at the end of the filight, wasn't done. But
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T will make tre comment that I don't think the
window changed, just from my looking at it.

No, T don't think it did, either, I think it was
just ag bad at first, as it was at last.

“hat's right.

ind 1L was pretiy bad.

So, T den't think they lost anytrhing there orn that
data. We just couldrn't get that one.

Ckay. Let's see. We had a medica. pass at day 3,
13 hours 50 minutes - 1% hours 47 minutes, actually.
Aired the platform —-

We wert through a really big day. This was day

3 and this was tre day we were real’y organized.
The experimenters sernt us up abcut tre right
number of exXperimerts. ‘hey gave us erough time
betweer experiments, and they planned them well
er.ougr so trat we didn't have any troutle changing
the gear around cor anything, and we had a tig day
that day.

This was a great day.

We had enough time to do it ail and we Telt good
gbout it. We felt that it was tre cest day we

Tlew.
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Let's see. Day 3, 14 hours and 18 minutes, we did
that Zodiacal Light.

That's right. Gordo really had it on there. I
think he got some good dope out of that Zodiacal
Light. The pictures ghould be good. Gordo held
it right on the money.

Let's see; and then we did D-6.

On the D-6 134, we looked for the ship again but
didn't see it that day, and that was one thing we
didn't get.

I have here now a D-6, We did it. This is El1
Centre, No, no.

021 is Dgllas, 1 think, or scmething like that.

That's right. And then day 3, 15 hours 8 minutes.
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We had & full day this day. Let's see—-
at 3 hours——day 3, 1% hours, 13 minutes
we had D-6 134,

When was this?

%:05:1%:51

Yes. That was a 134--that was the ship
and we didn't see it,

Yeg-~that was the weather.

Yes—1 have 'mc jJjoy for sunlight here."
OK then we had & D~-4 st 15:59.

Right

409 and 410b and we got them both done.
We got both of those.

We had a platform aline at 16:15:00,
And & medical pass - right - platform
alire.

What was that--the computer was off by
240 miles?

Yes. Their computations were calling
for 240 short based on what was put into
it.

Thet's right--that's just what happened

and we were trying te fly short.
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Yes.

Well, do you feel better?

No——

At 16 hours and 24 minutes we had a
medical pass. At 16 hours and 15 minutes
we alined SEF, powered up the radar,
rate gyros, ete. At 16 hours and 37
minutes we had a D-4 pass 423a.

That was the first missile,

And we gaw it.

Saw it come up thru the clouds--or right
at the edge of the clouds,

Which one was this--ocut of here--
No——we didn't get any misgiles cut of
here. 1t was out of Vandenburg. Tt
wag the Minuteman out of Vandenburg.
You got it as scon as you came ocut of
the clouds?

Yes.

Yeah~-just as plain as day.

Right on it. BShould have gotten some
good readings on that. We powered up

the computer then at day 3, 16 hours
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and 45 minutes and radar was on and
radar off, on--we had that radar test
right in there that they wanted to do.
Did we get those pictures of Venus and
Fomalhaut. This platform 1 and 2
businesg?

I thought we did.

I didn't have a done log on that and

I don't think T wrote that down anywhere
whether we-~

I dontt remember whether we ever got
Venug or not. OCK, let's see--=the tape
recorder was gpparently still working
there because you changed the tape there.
That day at 17 hours—~yeah--here we go.
Wait a minute--here, T got it down here.
Platform test 1, magazine 9, picture 23,
1/30th of a second- no - something
Quegtar.

Didn't get Venus——

Platform test 02, magazine 9, picture 22,
1/%30th of a second--oh, no filter—--I'm

sorry. Fomalhsut——we got Fomalhaut but
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—

we didn't get Verus. We never found

it. UThatt!s right,

That's right. ¥We never ever found
Venus on that night side. TFlatform

tegt 2--

And I got a remark here to find out

that or day 6 at 0l hours, 02 minuies
gnd 1% seconds where in the neck were

we because there were great fires on the
ground?

Yeah.

OK--s0 I did write it down——all right—
SA-D-13%, day %, 18:16:14--ard I had

some comments about that here some place.
16:14 - We scored a 4 ard a 1--and tre

4 was in the upper——the 1 wag in tre
uprer left hand Ttox and the 4 was in

the second box in the second row.

Right. OK about this periocd of ftime--
let's see we had an 35-7--Ch, firgst before
this—=then we had run some more teests

on cur primary scanrer and found out

that it was completely diroperative and--—
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Yeah,

Just kept getting worse, worse, worse—-
and so--Pete has a note here--tell Houston
about primary scenner--which we did
shortly thereafter at 3 hourg, 18 minutes,
3 days, 18 hours and 16 minutes we did
an S-7, and then at 3 days, 18 hours

and 25 minutes we purged, powered down,
computer off, platform off, reticle off,
rate gyros off, ete., etec,

Yeah. Then you have a-=youlve got an

S-7 done at 03:21:20:08,

Right.

You had an Apolle landmark at 0%:21:38:02
a 213 and I think that--we got Lake

De Poo Poo or whatever it was, when we
got that done.

We got that one.

There was & D-4 D-7 at 03:22:48:17 a
425a——1 don't know what that was but--
Well, we also got in addition just before
that at day 3, 22 hours and 15 minutes

we got an S-6 magazine 4, exposure 12,
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cyclone off Japan whick has been added
into there. And then you start oz that
HF +test rumber 1 sterting at 22 hours,

55 minutes.

Conrad Ch, yeah, 425s was Hawaeii, Maui.
Cooper Oh, yesh, you got that one.
Conred Meunakea was the volcanc--it's not

active——but anyhow--

Cooper Wait a minute--oh--21% is what--

Conrad Fuh? That's Apecllo lendmark--this was
the D-4 D-7--let's see the Apollo land~
markg--let me look there and see if we
got 213 on it,

Cooper All right, then that was ai 22:48 - the
D=4 D=7 was at 3 days, 22 hours, 48 min-
utes, and 17 seconds was the 425a~—and
416,

Conrad You got the Apelic landmerk at 03:21:38:
023213, mggazine 4, frame 10, 1 - 2

pictures you took.

Cooper Yes.
Corrad Camera 11.
Cooper Then--day 4 start at day 4, 00 hours,
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25 minutes, cabin lighting. 19 minutes
was the medical data, at 40 let's see~-~
40 minutes there was the D-2 series 1, 4,
5-—-sequence 1, 4, 5.

Mode 414 I heve here--What was that?
1A% was a4 militery, U. 8.

Yeah, What's this Mode 414--

That was if we saw it we were to be in
Mode 414 on the IR.

Oh, OK. Then we had a D-6, mode Ol at
44310, day 4, 44 minutes and 10 seconds.
On day 47

Yes,

I dontt have anything down here for that,
04:00

Meode Ql=-that's~-1 think that's -= I
may have the numbers wrong.

OK—-at day 4, two hours, 20 minutes -
vision tests, both of us.

Had that BHF test in there someplace.
Yeah, Itve already called that out.
Medical data pass on me over CSQ at

03%3:11:00. We had an S-7, day 4, O3 hours,
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20 minutes and 25 seconds, we got an
S=7, segquence Ol and let's see--and thru
this period was where we both completely
ren out of steam--here on--we were trying
to get you to sleep so I deleted all of
these tests right in thru here to let
Pete sleep. On day 4, starting at 3
hours gnd 45 minutes on——

Conrad Deleted the HF tests here-—-

Cooper Kept adding these tests in here thet
were--Jjust weren't going to get him
any sleep at all,

Conrad This was this 145 mode this was at D-6,
D=4, D=7 end D-2. It was the 145 mode
for the 01 and 414.

Cooper That's right., At day 4, 48 hours—-

Conrad Yeah, here I have this thing--4th day,
U. S. passes--we started at 11:00 olelock.

Cooper What's this 04, 4 hours, 48 mirnutes ard
58 seconds there was a D-2 that we had
no success on.

Conrad Now comment on that, ITo do any of those

things you have to have the platform on.
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Then the platform wasn't on?

Was not on.

Thatt!s right--see you got %o be able
to have an accurste means of pointing
¢f having yaw aend--

They said piteh up 83 degrees, yaw 45
degrees left--out of that window.. You
don't have any idea in the world. I
mean, we didn't even have rate gyros
powered wp. You have no ides in the
world where you are poiniting, just--
You are wasting your time trying to do
this kind of job without a platform,
What is this a shot of--what is this
target?

Well, for any pointing requirements,
especially ones in the sky——

Where they are going at different angles,
see.

You have to have a platform.

Then alcong at day 4, 5 hours and 40
rinutes, Buzz's experiment was placed

in there on a switch--
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Conrad Yegh.

Cocoper That was the straw thet broke the camel's
back~--we didn't do.

Cooper Dig MSC-l, day 4, 5 hours and something
to 6 hours and something. Let's see--
then on down to day 4, 11 hours and 5 minutes

Conrad Powered up.

Cooper Then it's powered up platform, had a
medical date pess, 11 hours and 2% minutes
aligned SEF-~-1l1 hours and 40, powered
up the rate gyro and computer on--11:51
big-med recorder number 1 off, number 2 on.

Conrad That was half way throuvgh the flight,

Cooper 11:55:55 we had a D-6, the recovery shiy,

ard that was the one we saw.

Conrad No, we didn't get it. I got no Joy on
that one.

Cooper K.

Conrad We got them the next time around I think.

Cooper 11:55:55, 134 sequence zerc A,

Conrad Yeah, we got them the next rev,

Cooper oK.,

Conrad OK~-I've got the D-6 at 12:24:02 was done-
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that was the seguence 091 or whatever

it was.

Right.

The platform aligned SEF, for the command
pilot we got--

Purged the fuel cells at day 4, 12 hours
and 50 minutes.

Yeah, SA D-1% on Laredo at 1%:25%5:%59—
what happened?

Neither one of us saw the target--on
that one.

I'm not sure I've got anything written
down. I don't. Why don't T7 Huh.

I don't know what happened. Then we had
a D-6 089-what the heck was 0897

Day 4, 13:58:50, D—~6 in bast Africa-—-

Oh yeah, that was Blantyrc Aercdrome and
Malawi. 1 don't think we got that omne.
Yes we did.

Did we?

Malawi airport--remember?

Maybe we did--I don't have a done written

on it for some reason.
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Cooper Yeah, I remember we had the picture of
it you know and it was out there on
thet little point--or was that the one
by Kano that we couldn't find Tecause
of the weather,

Conrad There's ore in there where we did 28%--
let's see what it looked like.

Cooper Look up 089-~that's the one where we
had all the weather on it oy Kano,
wasntt it?

Conrad Yeah, well, we saw these lekes but--

Cooper We saw the lekes but trat was ir under
g btig deck of clouds,

Conrad Did we or didn't we get the aercdrome. I
guess we didn't get the aercdrome.

Cooper Ko, we didn't get it. DBecauge remember
we saw the lake &nd saw the river come
out and then there was this whole deck
of clouds over there so we couldn't get
that because of the cloud cover.

Conrad That's right.

Cooper We saw the genersl asrea--where it was

at-—-but we couldn'it get or it at asll.
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Letts see at 14:15, day 4, D~4, D-7,
410c.

D-4, D-7, 410c was-—that's cone of the
ones where we were suppesed to track

a star or something—-yeah, we were
suppesed to track Nurki and we never
could find it beceuse it was——

It was up in first, early——

It was up early-——we had trouble with
thet. That's another thing I could heve
recommended those guys——we got enough
to do in the spacecraft not to worry
about setting up the star chart and
figuring cut from the--something you
can't do from the star chart is figure
out a pitch and yaw angle and the
ground's got that information up the
kazoo, so on any of these ones where
they want you to photograph some stars
or anything else~you've got to platform
up again - the easiegt thing to do is
send up a pitch and yaw with it and

that just takes all the work out of it
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in the spacecraft. Gosh, we're messing
around with the ster charts--still dontt
tell you how much to pitch up or yaw
around t¢ find the darr thing.

They tell you where it would be on yaw
path.

You just gort of got to figure it out-
it's over to the left or the right and
go over end lecok for it. Well, that's
not the way to do it, Heck, we never
nevigated that way in the Navy. You

go into star chart with local hour angle
and it gives you the elevation and azimuth
to the star, from North, snd that's
essentially what you need nere. You
reed the elevation and azimuth argle off
the orbital plane.

UK, let's see—-at day 4, 14:56:50 we had
& D-4, D-7 White Sandg Sled Run which
was successful.

And then we got the ship.

An then we got the D-6 424a right after

that. At 14:57:31 we got D-6 sequence 134.
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Which we did photograph the Lake Champlain.
Did you see this thing--how did you

pick this thing up--did you use a tele-
scope or-

We saw him visually - found him visually
and then

From the wake—-

Put the pipper on him and Pete tock
pictures with the big camera. Then we
got & D=6 15:04:40 series 134. What

wag that?

That's the ship.

Well, what was the 42487

Thét was the White Sands Missile Run.

Oh, OK, We got a D-4, D-7 at 15:19:00
that was the 419—

The 419 wasg the ascension calibration.

We did that darn thing again for them--
remember that over Australia or something
I dont't know what the heck we did it

for because I told them we got that

thing once. Anyhow, then we did a platform

aline.
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All right - 15 hours 40 minutes-

Then D~4, D-7 was the second Minuteman
which we sew but we didn't track.

16 hours 28 minutes, 423b - we did the
HF tests 4 at 17 hours.

Wait a minute- I got a - we had an S-7
at 16:37 and it was the thunderstorms in
gocuthern Florida, I think we got thosge.
We got that one. All right -

We had a D-6 gt 16:51:25 which was an 065 -
Right

And if I'm not mistaken that was that
Ialand off Brezil snd we photographed
the wrong island - then we found out

our mistske in time and -

Just a8 we were going over we shifted
over to the other island -

And we photographed the right island -
it locked 1like there was only one island
out there and we found out there were
two islands out there so we did get the
right pictures.

There again, the maps we had Just werentt
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big enough in their oversll lock at
things to give you & clue as to what -

Conrad I'11 show you this ~ This is the kind of
thing that you just can't have-that was
065-now what you need to help you find
an island is some clue ags to where it

is located in the world- well, that's

what we had--
Cooper Yeah, there was the island--
Conrad Now it twrns out that right up about here

there's another igland--laughter--and

men we Ltook all kinds of —- gee fortunately
it was far enough away - you - look 15
seconds up there is 15 x 8 is 120 milas-
and 120 miles is & lot of distance but
You are covering that in 15 geconds - well
fortunately this was about 1% or 20
seconds - we were pitched down and we
were at least st the 90 and we got the
gecond island a little bit past the nadir,
because we already had been tracking this
firat island see and then here we came

drifting along feeling how great we were
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getting the picture but we reslly didn't
think it quite locked like the right
island but because we didn't see an gir
field ox it - well nere came the island
with the air field - it was a eood 200
miles down the pike dut you need a little
more -

Cooper A 1ittle mere help as to where it's at,

Let's gsee 17 hours wag EF test 4 -

we did thes.
Conrad Yeah, we powered down,
Cooper 17:40 -~ Medical dats - we did that.
Conrad Yeah, now nere is a good time for & comment

on this thing. Every lime we weni thru
thege state-side passes now a - to cperate
on & state-side passes — they start ous

two orbits before you hit the state-side
pagsses-you started getting chatter--the
firgt time you kit Carnaven and then well--
no, I take that back - the first thing

thet happered is we come 3y that low sweep
up thru Central America where we got

Canaveral and Antigue and we get Houston
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remote from there and it would be Dave
Scott and Elliot .end they would start
giving ue a little poop about what wes
going to go on *that day see—-and heck
theytd tell us & 1ittle bit aboutl the
latest hydrogen celculetions or something
(langhter) and that was - we'd sort of
get an idea of what wag going on, then
the next fpip arcund is the first tine
you pick up Carnavon and then he'd stant
to glve you an update and he'd get about
half way through what you were going to
do in those gtate—-side passes and we'd
pick up Dave Scott again at Canton and
hetd finish it and then wet!d come by that
fringe pass by the states and that's when
they changed the watch and we'd say hello
to everybody that was going off and coming
on and then we'd have all the stuff and
the next trip around -~ that would start
the three revs over the states see and
then it was just go——you had gear all

over the spacecraft - gee we had everything
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we owned out and wetd he going through
books and writing and flight plar and
then we'd leave the states and it says
pilot's nap period and Gordo was supposed
to do something else and that was imposs-—
ible - it would take two more revs to
clean up the spacecraft before we ever
got to do anything else so we never got
on that part of the flight plan. This
pilot nap period - that was a big joke -
Now pilot's eat period and nap period

and all -

Always cleaning the spacecraft and we

had to clean up the whole thing - it was
g good time to do it —- we'd have meal
gerbage out and we'd have all the experi-
ments out go weld —— up to the states on
that last cne.

It was handier to cat ftogether too -
because you had to get the stuff out
anyway——so 1t was handier for us just to
eat together =so we Jjust always ate at

the seme time,
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Conrad Mnd we would be in the process of cleaning
up when we'd come by and we'd have that
Guaymas pass where weld come by end have
California acq. and Guaymas acq. and
weld go right down the gide of Mexico,
the west side, and then cross the isthmus
and go down Brazil and then from there
on you —~ that was your last contact with
the states and you'd stay out there with
the CSQ RKV cycle through the rest of
the night and that time we got all the
way around there and picked up the CS5g
the first time and we'd have Haﬁaii once
more -

Cocoper Then we were already through my sleep
pericd and thal's supposed to be Petels

sleep pericd - that was the normasl sleep

period.,
Conrad We worked our tail off that whole time -
Cooper That was the normal sleep period and we

just barely have things all squared away
so then we both powered down --
Conrad Go thru this terrible 50 minutes with both

of us like this -~ we!'d uh-uh, oh, yeah - hi

CONFIDENTIAL



Ccoper

Caonrad

cooper

conrad

Jooper

CONFIDENTIAL

[
Ml
NI

there - taughter.

Yeah, ok, everythirng'!s fine {snoring)
(langhter).

ralk ebeout lorely--thai'lg wnen it really
got bad. You really knew you were out
in tre no wlace.

We just discussed one thing while you
were oLt, was trnis window sgitveiion. You
couldntt even begin to see out of Pete's
windew when we lauanched., T4 was really
terrible and it was in tetween theose
cutside peres and glass. 4nd my window
vetween tre cuisgide sealed units and the
ingide unit c¢f glaseg there was a btee -
Ch, yecah, yean, that siuff iz or the
‘rpide of bthe guter pane. 1 dont't krnow
row that got there.

fnd Zngide trhese two cutsgide units on my
side in tetween those and the inside pane
of glass there was & 1litile hee and =
fly and = whole bunch of flecks of dirt
and odds and ends in there. And ny

window wasn't as frosted over as nis.
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Over the period of time, they both got

a certain amount of little frosty scum

on the cutside of them ard when we fired
the scanner covers there were about fouwr
or five little gray flecks of stuff and
debris just flew everywhere right in that
pericd of time and four or five little
grey flecks came on the window.

Heck, that's before launch isn't it?

Oh, I didntt know that.

Did it eover clear up?

No. T think it was Just unforgiveable.

I think if they can't do vetter on windows
thes that they ought to Just guit trying.
I could see mayve having scme amount of
debrig=and ther when youi usze the thrusters
the debris would all show tvp again. We
were on-—--4ere we Bre up here-—-this med
data. Day 4, 16 hours and that data -
did.

16 hours 28 mirutes - D-4, D=7, D-6, 423b.
Yeah that was the second missile - which

we didn't get any track on -- we saw -
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HF test 4 then at 417. 4:17:40 med

data was done. HF test 4 ended on ~
down there -~ CK, day 4, 19 hours 44 minutes
wag 5-7 which was completed.

Yeah, both the $-7t's were completed.

Then there's sn S-7b, 21 hours, 9 minutes
and 50 seconds storm Doreen - we completed.
Time of c¢logest approach was at 21:09:30,
They had us tracking this storm - you

see —-

Ch, yeah.

We egtimated the eye was approximately
250 miles left of course -

Have you got the orbits - yeash, here it
is. This thing 1s the greatest thing in
the whole world. Itts the simplest -
cheapest thing in the spacecraft and -

It is - it is great,.

We would have been lost without this
thing. This orbital update map. Boy,

it really- well, the orbit was really
good as far as -

You really don't know where you are at-
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But this is a good little map too, It
really hag the right things on it.

There waen't anytime we didn't look

down and know exactly where we were.

This thing is really great. Probably the
cheapest thing in the spacecraft.

That's one Jerry Jones made up. We tried
out e long time ago and I said I liked

it and I wanfed to take one like that
rgther then this big elaborate one -
Yeah, 1t really worked great.

Yeah, I just saw all these map star updates
we had here.

Yegh., One thing they could do. They
could put about 3 or 4 more orbits on it
end not have to update it so often. Might
be a little handier. Just a thought -
but it's good the way it is. OK, letts
see, we're on day 4, 22 hours and 20
minutes - we did a cabin lighting survey.
We did the radar test 10, Cabin lighting
S8-7, M3C-1.

And med data.
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Conrad Apclle landmark 207- that was at 07:14:25
must be day S.

Cooper No, not that far along - We did UHF 6,
we did at 2 hours, day 5, 2 hours and
gomething,

Conrad You said you had an 5-7 that was sgain
during my sleep cycle and you said migsed
while discussing Crycs with C33.

Cooper Right.

Conrad And then you had an MSC 1 at 05:40 and you
got that done.

Cocper Now you're shead of me--=hold up just a
minute. We're down here now - lets see -
herets the 3-7. 05:40 M3C-1 that was done.

Conrad You got your Apollo landmark -

Cooper Apollo landmark at sequence 207 at 7 hours

end 14 minutes,

Conrad What was 2077

Cooper Lake Titicaca

Conrad That was the Canaries -

Cooper Ch, yeah, all right. Then we had SAD-13% -

vision tests on both of us which we did

together instead of separately. And then
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at 5 day, 10 hours and 20 minutes we
had Apello No. 208, which we got. We
had S~532 which we got. We had D=4,
D-7, sequence 414 which we got and we
had the platform tests which we did.
Yeah then we got the radar test rin -
And Pete has a note here "Get serious,"
it really starts getting thick and
heavy,—-

Well, T don't know——they were resally getting
wild -

We had a platform aline - platform test,
radar test, this is day 5, 11 hours and
35 minutes - We had D-6, D-4, D-7, platform
aline, radar test -

That's where they were off their rocker.
But we got them. Those were all in the
day 5, 11 to 12 hours -

Listen, there's & lot of sloppy things
in there - I mean we got things done but
we misged 1little subtleties - like we
were supposed to run the 16mm camera
along with some part of the IR gear and

I wouldn't get that on - and a bunch of
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little things. Again, we were always
man, they had stuff thrown at us as fast
as you could say Jack Robinson.
Cooper Let's see~-3-8, D-15 at Laredo--do you have

one of those right in that peried- day 5,

13 hours -

Conrad Day 5, 13 hours - no.

Cooper I dontt have it either.

Conrad I have this all scratched out for some
reagon.

Cooper D~6 - This is where we really began to
have trouble with something -- what was

it we were really having trouble with?

Conrad The CAMS systems cut out.

Cooper Thatts right. The 0AMS systems pooped
out. Day 5, at about 1l hours when we
were cranking up for this is when we found
that our CAMS systems was Teally getting
bad, and we already had discovered that
we had one thrugster out and a partisl
other one out but this is the time when
we found out we had about 3 others that
were just about out.

Conrad Yesh, T have a little note here - report
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to flight voice tape out - number 7 yaw
left thruster out and OAMS heater light
turned back on sgain,

Conrad And so we were supposed to ask 7 Keywest
and D-8 8-13, SAD-13 about 6:22:50 -

Cooper 0K -~ From there on for a while things
Just got scrubbed in the flight plan on
that day five, the latter part of the
time on entries there.

Conred Yeah, thaf's vhen they got s inte this
minimum power down - veice control - 1
suit fan - 2 coolant pumpe, 1 acg. aid,
UHF receiver, DCS receliver, I'CM -

Cooper That's when they decided the nydrogen
wasn't going to last st the present
electrical rate.

Conrad That's what I wrote down — Houston hot
dope - drift for three days ~ ricky, ticky.
(Laughter) Sorry -

Cooper But at day 5, 19 hours and 25 minutes we
did gel a fix on Doreen — where she was
there.

Conrad Yeah, everything happened that day. That
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was when the PCO2 started to reed for
some reason,

Cooper PCO2 came off the scale and was reading
way up there for a while. We broke cut
one of the 002 tapes, and it showed that
we were still all right. We figured the
gage was its usual reliasbility.

Conrad Okay, now, I thirk this is gocd for tre
recorder right here. A% that time, as
of 5 days 21 rours 00 minutes they
warted to know what our experimert staitus
was., Do oa the UdF, we had completed
tests 1, 2, % and I said £ just so that

if they were still trying to keep that

number under their 1id. That's what i

sourded like because they kept merntioning

it. We'd dore D-1, 1, 2, axd 3 whiech

had completed D-1. D-2 we had dore

nething, because we didn't get “the Hx-,

D-£ we'd *aken 72 pictures. D-4, D-7 we'd

had completed 405, 408, 409, 410, 410a,

£10b, 411, 414, 420, 422, 423a, 423b, 424a,

425a. We had 16 minutes and 8 seconds of
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Conrad On 8-8, D-13 we completed all tests although we
didn't see the targets several times. On 5-1 we
completed it. S-5 and S-6 we'd taken three maga-
zines for a total of 210+ pictures. S-T7 we had
23 pictures or 8 groups that lhey had wanted plus
we had taken cal card picture. The M-1 broke at
4 days and some odd hours, and 1 don't know the
exact time. M-% didn't make any difference. MSC-1
we did on day ore, three, and four. Apollc-we got
Landmarks 207, 8, 12, and 1%. We'd done 4 cabin
lighting surveys. The humidity sensor we read at
least once & day, and {he 16mm film we had one and
a querter magazsires sholt up which 1s general stuff.
"hat was wrat we had cormpleted ir 5 days. Then
from there on, we went through thls big driil of
sending up of all kinds of experiments but dont't
expend any fucl on fthem. An so we were pretiy well
restricted To 5-5, 5-6, ard 3-7 type photographs
which was about all we got.

Cooper Catech as catch can.

Conrad We marked down all this other stuff. We did catch
a D-4/D-7 occasiocnally if it was the right sort of

thing-if we were sort of pointed in the right

CONFIDENTIAL



Cooper

Conrad

CONFIDENTIAL 35

direction. Like I got a--in drifting flight 1

got 417 and 418 at & days 8 hours 41 minutes.

I don't rememver whai that is.

From here on, we just--we drified through this
period of time and the only time we ever powered
anything up was when the drift rates got up pretty
high. We would power up, damp the rates, and power
right back down, and hope we--aznd did manage 1o
keep somewhat attitude sc we could get occcasionally
sorie pictures. For instance on--we did continue
doing M3C-1 experiments which incidertally--even in
times of mirimum vower when they warted us powered
right down %0 cur eyeballs they abill left XM3C-1
on. I den't know how mach fuel it takes, but it
always erks me if we had o have everything off

why cculd trney manage Lo lecave that orne on. Day

6, & hours, 41 minutes we got 2-4/D-7 417, 418, and
414.

Yes, on that ore day, Day 6, when they had *the HT
tests irn Houstor--kEroadcas® Iir'-—we had Ilcuston on
HF 1111 1% hours 59 minutes 00 seconds and this
included the remoting through Ascension, and the

remoting through Ascension was beautiful. That
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was really good reception. And then they were

playing 'Fever on Sunday'® and that faded out at

15 hours 08 mirutes.

That was the test HF test we had,

Yes, and we siarted receiving the music again
coming around the other side of the world at

15 rours 49 minutes. This must be 16:59. 14:597
14:59, I got the wrong number in here I think. It1l
Just maxe 2 note to check 1t. ¥o, this is 15:08,
15:49 which is about right half way around the world
and this number msy be wrong.

Is that day 67

Yes, check it and zee if we got a rote in the Flight
lan. Day 6 at 1400, almost 1500. Then we did

some of these radar Sests and for the likes of

me to understard do you know what was some of the

discussior on wry the radar c¢idn't work after inat.

Gee, 1% Locked up s beautifully the first day on

the REF down there.

The oxne RE? pass we nad, man, things just worked

iike a charm.

Ard it Jjust never did work after that. We always

got a lock on,
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And T read analog. My analocg read veautiful, but
he couldn't read out digital and thatfs impossible
because the analog data comes from the digital data.
I could even tell where it was, I% was sitiing

out on Meritt Isgland, wasn't it? I'1l bet--it was
accurate enough--I'11 bet you thait you could almest
tell what building it was in. It looked like it
was right out here in the south part of the complex
here.

Where were we receiving music from?

We got g little Chinese HF broadecast every now and
then. Peoples prograr.

We went through these radar tesis Jjust drifting
around out there.

Ch, yes, they were irying =¢ Jam our radiocs.
Bverytime we went over she Cnina area.

I had tre decided impressior that trey were trying
to Jjam our UHF., So¢ it was either that or--oh, yes,
where was it where we neard the radar on the radio.
Chira.

No, we were along the fringes of Rugsia, but we
went over China. We were over something like Indis,

We were coming right over the Tibet--the hwigh Tibex
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area there, and we were just on the south edge of
ohira.

Have you ever taxied close by radar? You can hear
it on radio, it goes '"beep, heep, beep, cveep,"

and you can even clock the anterna sweep, and

yol. can gei abcut three pulses...."Beep,besp,beep,”
end then, "beep, beep, beep", and you carn see that
old anterna down there on the ground going around
and we could hear the UHF as big as heck and we
were way up in the middle of no place, and I know
darn well it must have been—-Russiar radar.

We were 1p on “he high of scuther=m China. High
plains area.

Okay, ther we ran ancirer experiment summary, and
this experiment summary was for ‘the sixth day.

Ard on the D-6 we did not see 135 which was the
Llaser. Tlager out of White Sards. Never did see
trat darn Laser. And the D-4/D-7 we caught a

417, 418, and on S5-6 we'd taken five more pictures.
Om B8-5 we'd taken 43 more pictures and on S-7 we'd
taker one mcre storm or wwo pictures., On S-8, D-13
T have no--we didn't get to mark the targezs, but

we may have gotter The T0mm pictures of them +hat
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they wanted. T had to point--I may have all
spacecraft in the picture. I don't know-we were
just drifting by this cne. 4nd then at 11 rnours
50 minutes on the sixth day, we went through this
cranx up this number 2 fuel cell again after 14
had been shut down for 20 hours. They wanted to
bring it up by warming up the coolant 1oop so

we went through this drill of shuiting off the
Primary Ccoling Valve Circuit Breaxer and cpening
the Rad Flow to BYPAGS so that we could bypass
the SECONDARY LOOP and let it warm up & bit. Then
we went through the purge procedurcs and brought
the fuel cell on the 1ine, And it came on pretiy
good.

Conrad We never got any of the reat of the experimenls
on that day. They wented general photos of “he
U. 8. arnd so forth, D-6's and we Jjust were never
in pogition. We were always pointed straight ap
or something like that. Then we had another UHF
testy leaving the States and on the seventh day
and we lost HF on the seventh day at 16 hours
and 27 minutes and 00 seconds. I had the Souelch

set on 4, and I brecught the Squelch up higher and
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ard we got them bacxk again ard lost it 3 minutes
later at 07 days 16 hours and 30 minutes. Then
we did a MSC-1.

Cogper I have a rote here 7 days arnd 20 mirutes wasg that
large siorm where we located the depression on i%.
Take a look gt it, and gee just where it was,
and weathtner breaking off from iz,

Corrad And then wrer they came vp with their nex: ground
west which--

Cooper Had two S-7 experiments.

Conrad .vewhich I *hink we could have done without and
that's when they had us warm up the solenoids for
ten nminutes. The thing that got to us was thet
we hkad turned-- Trey had us shut off the Propelilart
Valve and what we should have done was dumped the
Propellart by rotating through all conitrol positions
on the rtandle, but what they had us do was go to
the full yaw left position and dumped the whole load
of manifcld propellants cui through the the mal-
functioning left yaw thrusters and man did that
couple up inso a couple of beautiful rates, and we
were doing it at night, and we didn't realize until

it was too late and 8ll of a sudden there were the
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stars goirg by, and we were just going through tze
worla every which way, and we were supposed 1o

neld it thast way for ter rinuvtes ard we were--okay,
W were We_l aware....

Where were you? This day 77

Yeg, and I just got to this cig set of procedures
on thas test and it didn't work.

1 nave a note here at Jay 7, 3 hours ard 19 minutes
only 22 more revolutions to go. OSame lerng'h as
MA-G,

Oksy, now, here are trne comments of +the degregation
of the ctrer thrusters. Yow left roll only witn
the roll logic switch in pitch. We had no righs
vaw., Dfight yaw only with the roll logic switch in
yew posgition., Neo Zeft rell. Then if you had the
roll logic in yaw, pitch up and down were okaey ‘=
yaw right gave right roll alge. Pitch up, risgz
roli, pitck down you also got a right reoll.
You've got to figure out which thrusters were
weeker tzar the other ones.

Loll right gave yaw right.

REight, and then roll logic and piiech rolled rignt

cxay. Roll ieft okay. No left yaw. So and she
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other thirg is is when you hit the thrusters you
car very defiriuely tel: from <he scurd trat sone
were putTing out more than cthers.

I tring zhet's what was giving us zhe yaw

roll off was thas in pairs of thruster of one would
ve atrong mayove and one weax and would give you
couplings.

That was exactly what was hapuerirg. They were
cross coup.ing.

It was really messy.

ind then I've got down here the rcll., T heve
noithing else in the boox tntil we start talding
atoubt rTetro here and the changes that we decided
to go inbo 12.-1 instead of 127. And there wouid
te 27 minutes over Carnarvorn instead of 36 end ail
the power up seguence. Now, 1've got one comment.
We came up over Carrarvon and wher 1 gad--when

we lef't the Uape on trne Hev goirg irnto retrofirc

a transmibled a valid load up 3o the spacecrafs
and I called McDivitt and T salid, "I'm putuiing the
Compuater into Reentry," and we care up over
Carrarvon and tee guy says, "Stand by. I'm goling

to update you computer witrn a rew load., JBoom!?”
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i Eal

Ard the computer was in reentry and T said, "lolly,™
and T switched that thing ic vreiaunch and he gaid
tre loaas in and validated, ard .. didn't get a 2G5
Tight, #And 1'd gotten & DCS lighu everyuime,

We never failed to zet a DCS light.

Ara T was never really convinced ever when we
checxed the two cores that the load was right that
he put up there, but 1 guess 1t was. Thal's beexn
crecked out. We did have the right lecad In the
computer.

That procedure is reelly Door, very, very poor.

I don't vnderstand....

We had agreed and agreed and agreed thast noovody
would send a DCS load or arything without permission
fronm you firgs—--till <hey cleared with you first,
Ard he just right out of the ciear blue sky with

12 minutes-—gomethinrg like that Lo go %o retro.

27.

27 was 1t7 Well, anyway, is's getting down darm
close, Here we were 2l1]1 lirned--azll ses up to &0
ard everything all squared away and what we thought
was a real proper load out of the Capc. Had gone

into reentry and rere we were all set. Thexn nere
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this guy Jjust says, "I'm sending a D08 update,"
and WIAM! here 1t comes. No warning. Ne nothing.
Before you could even tell him to walt, the

darn things in reentry.

He didn't check his ground information, because

if he'd locked at his board, he would have seen
that the computer was in reentry. He could have
told us to put it in prelauwnch. It all hsppened
so fast. Boy, my heart really sank, because we
had that thing--we were all set up. We were ready
to go and everything and that was & big bvlitz.
Now, after 121 orvits end we'd left the Cape after
stateside track. Why, affer 121 orbits did they
have to update that thing between the Cape and
Carnarvon? 1 mean they should nave known where
the neck we where. I Jjust don't undersiand i%.

I don't either and if they are going to play
around with that, boy, my feelings right now on

it is tznat that DCS circuit breaker ocught fo be
off all the zime. I felt that way before, and

I decided well, those guys worked out so well that
maybe i% would work, but after thatl one time,

that just convirnced me that you cught to Just
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turn that darn thing off and leave the DCS circuit
breaker off.

Ckay, the next thing before refrofire.

I had one note here, just a second, at 7--Day 7,
22 hours, and 30 minutes. We were on that real
black night side way down there somewhere on the
South American area. Remember we saw those tre-
mendous series of thunderstorms. Just fantastic,
you could—-

The brightest lightning I've ever seen anywhere.
It 1it up the inside of the spacecraft.

——see hundreds and hundreds and hundreds of miles
almost as far as you could see in any direction
out the windows you could see lightning just
lighting up-Jjust blossoming everywhere. There
were hundreds of miles of thunderstorms of which
you could probably see at one time-you could
probably see 20 or 25 thunderstorms light up

at the same time.

And I've got somewhere on the 16mm film. I opened
the stops up, and I teok pictures of the lightning.
I don't know whether it came out.

They would just light the whole spacecraft up.
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Bay, I've never seen sucrt fantastic big areas
covered by thundersicrms. Just, tremendous! And
vhey were vig, eech individual C2 looked like it
was maybe 50 So 100 miles scross and Just whole
colurng of them stacked eround. They ret nave
really been....

Ckay, about the only otrer Thing That I car think
of that we did in the Zest rature trere--was
warted %o ana dic fire the vams Squibb on the
regulasor, ard you can't hear I3, And every other
Souibg—-—-every other thing that we ever fired we
could hear. But thas one we couldn't hesr.

That simulator was really good on thas SEEP CAMS,
SEP BLECT, and 3EP ADAPT. Simulator could be

a lot louder orn the SHEP ADATT. Tha!l thing really
takeg off,

Eow do you want So cover the reentry phase?
Because thal's about i%t. 1've got one other comment,
but this one is writver afrter larding. Ti's tre

IF whip antenna didn't deploy.
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Well, why don't we get curselves down on the water”
Stcwage wise when we left she Tnited States cn the
last Californie-Guaymas pass which occurred at--

it cccurred arcund 7:18:40, something like thatz.

We staried our reeniry stowage right then and there.
Very early in the game, because we wanted io make
sure that we had--that was almost 20 some hours o
reentry.

First of all, at least once a day, we went through
the entire cockpit and brought everything uwn wo
completely cleen configuraticn. Everything stowed
ard we had about a 2 day tesis, We plenned what
meals we were going toc need for the next Z days and
we would get these meals out, get them stowed in an
eagy~to-get-so place--around the footwell areas—-
generally in the footwells back in our feet area
and would restack and restow garbage and try and
get 1t completely caught up on a day-to-day basis,
so that we didn't have a lot of garbage sitiing
around.

We always did it right after thaet Califcrmia-
Guaymas last pass over the States starting cut

irto the wcondeck area and this conflicted with the

Pilot's naptime. That was my scheduled naptime.
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We never--we always ran late on that. I'd get the
nap, but I'd get it much later and that would cut
a little bit into Gordo's sleep period and that
would wind up overlaspping into my sleep period and
then we would both catch a nap...Gordo's naptime
which was just before Carnarvon.

I don't think we ever came over Carnmarvon but what
we were asleep.

The next morning we would both be asleep. ... but
... Gordo's right. The mesls-—if we would like to
stop and talk about that. We did not even get into
the left food box until the fourtih day. We ate the
meals that were in the footwell. There were two
stowage footwells to start with and that gave us
the two garbage bags that we always had out. In
other words we always had two silver bags, food
bags, open that we could put garbage in—-any kind
of garbage--and we always kept two of those out,—-
cne on Gordo's side and one on mine. Then we'd
actually collect more--we'd eat more meals, but

we always ran with two of those ocut at least and
we'ld wind up with maybe two in each footwell and

that's when we would restow at the end of that day.
What we did was put as much of the garbage as
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vogsinle back irn the right nand box, We complezely
emptied the right hand box at the beginming of

the ¥lighzt arxd stewed “he articles arcind the
cocksdit in trcse red bags that we had ouilt for the
zack of the seat and they really worked well. 0m
the top of the seat. I kept twe meals always stcwed
in tre area that led to the right hsrd stowage cox
over ry iteft shoulder. I kept nmy two meals there.
Gorde normally kept his two down cn either sgide

cf his helme® ir. the footwell area. We kept our
garhbage bags--our silver garbage bags Jdowr in there
and the reason T say silver garcage hags 1s hecause

those green ores that McDonrell nade just didn't

work at gll, We mever used trem in the whole
fiight.

Cocper They are no geod at all.

Conread They tore up.

Cooper They are hard to get inte. They tear. The Zcp—

the way 1%t puckers up there you have a hard *ime
getting snything in and out of it. I finally used
one over there to fasten that camera——vhat 200
millineter camersz, that 25 mm camera. We pus the

lens down there so that it would hold--so lhat Tne
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bag would hold it in. Xeep it from floaiing end
then fasten the velecro upon the back of the
maneuver controllier.

Now there was one thing that one green bag that I
had originally had the REP plar stow in it, The
KFP plen was never taken oui and I never took the
bag off the wall. Then, the other green bag had
the Polercid light filter in. I took that light
filter in and out sc many times that the elastic on
the top of the bag broke and the bag got completely
frayed from my right leg rubbing againss it. My
pressure suit aciually wore that clioth =sll through,
You can see that on that bag thai came out of there.
So they didn't work at all. We kept all our feod
garbage and all that 1ittle sort of things ir the
silver food bags that we opened and when we filled
one we would wrap it with tape and stow it down
there until it was time for our daily housecleaning.
I right add for stowage two items that we found were
extremely important were rubber bands and tape.

We actually ran out of tape on the eighth day pack-
ing the last of the garbage. We used every bit of
tape that we could lay our hands on., We took the

tape off of the bags.

CONFIDENTIAL



Cooper

Conrad

Ceooper

FCSD Rep

Conrad

Cooper

CONFIDENTIAL 51

And T had a whole pocketful of rubber bands.

And Gordo had a whole pocketful of rubber bands.
We found that was the only way to handie the food.
After we ate a rehydratable package or even a few
solid packages that we opened. We always resealed
them again with tape and rollied them up as small as
we could get them and used the tape to wrap them
with for stowage.

Tc keep them very small snd compact.

Did you get all this stuff where you originally
planned to put it?

I have a copy of our reentry stowage here which
shows what varied from the way it was. Now the
big items, there was only one big item that didn't
go. There were only two items that didn't get
stowed in the place that it was called for that T
remember right now. The 3-1 camera went over in
the right food box rather than the left food box
and the urine device we kept out until the last
minute and we restowed it in its original stowage
place which was in Gordo's left box.

And then there were two partiael bags of defecation

bags and an empty bag and one bag full of shout a

half of a meal, paper and wrappings from one meal
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that went in behind my ejection seat. T managed

to work arcund the side and get clear down around

to the back and manage to shove it down in behind
the seat.

Then I had a 1ittle bit of miscellaneous trash like
that in the right lower wrap arcund red pouch that
was over the seat for reentry. It consisted of
several things which we hadn't plammed to stow any
rlace. The cardiovagcular cuffs that I cut off were
cne of them. Some loose paper *rash like the top
round paper ring off the cefecation tags. This

was just a comvenieni place to put light trash and

I saw no reason to remove it from there. Ard shat
was about it. I forgei—--they!'ll nave a ligt of

the otrer items shat were in there tut they were all
mircr Daper things.

Yes, I had a few pieces of paper and Trings in the
outboard back wing.

But we pretty weil had everything stowed in its
proper place before reentry. Very little

exception. Well, let me lock right now. I marked
what we had stowed in the right place. Okay, in the
two left——they're called left and right food box

extensions, The back cones that had the rubber covers
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on them, They had criginally had the—-in my side
the Tlood pressure reprogrammer, the hose intercon-
nect adapters and the pilot's personal preference
kit. Gordo's side it had just the perscral prefer-
ence Xit and the hose intercomnect, right? There
wasn't anything else in there, was there?

I don't thirk there was,

It calls out here for g blood pressure reprograrmmer
but we only had cne,

No, we only had the cne on board.

Qkay, I removed these three itemrs and Gorde removed
his two items Jjusi prior <o reentry.

The hose intercomnect--I had ....

Yes, that's what I said, the hose interconmect and
tne pilot's perscnal preference kit., The two kits
we stowed in our leg pockets and the two hose things
we gitowed up in the green pouches during reeniry

so that they would be handy on ihe waiter tc connect
she hoses up., We filled those wing boxes with food
trash from the last days worth of meals because we
had completely filled the right hand fcod box with

trash and we had completely filled the ieft food box.

Let's see in the left food box we did stow the 16 mm
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camera and we did stow the 17 mm lens and the 18 mm
lens and the 75 mm Hasselblad. We did not stow

the urine receiver there. We stowed that up where
it had started out in the left side food box. We
did stow the mirror sight there and we did stow

the ring sight and we did stow the 18 voice tapes.
Now the 18 voice tapes cartridge helder was entirely
tnsatisfactory. We had toc take the 18 voice tapes
and take them in groups of three and wrap ithem with
tape sc that we had something that was a little
handier 4o work with than stuffing that box.

Ccoper Yes, *that thing is just toco big.

Corrad We stowed them ir groups of three in that vox, but
we got 1t all in there and the reasor we didn't get
anymore in wag that that box wag g4ill hal? full of
feod. Matter of fact, you didnt't hardly get
below the level of the 1id.

Cooper I goct just toe ithe beitem level of the 1lid.

Conrad Yes, trere was a good three days worth of food
left in *that box. bverythirng else went where it
was supposed to go. Dxcept we orly ssowed ftwe
16 mm film tags in the center compartment and T

left two in the crigiral right hard bex because they

were not expoged. We spent so owch ftime In drifting
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Tlight and everything that we just didn't ever
shoot up the 16 mm film. There just wasn't that
much to shoot it up on,

FC3D Rep How long for reentry? Starting stowage for reentry?
Would you estimate?

Conrad We did it in three steps. 20 hours before reentry
we started really really thinking about the big
stuff. You know the thing that we thought might
cause us a problem. The one place that we were
worried about was getting all the stuff in the
left hand box. So that's when we got to looking
at the tapes. We got all the gear out that we had
to stow in'tgere including the Hasselblad and sort
of got an ides how much room it was going to take
in that box and that was when we decided we had to
tape the cartridges. Now when I say tape 18 car-
tridges, heck, that shot an hour right there. I
mean, you just don't do anything fast up there,
and so we were ready for reentry 6 or 7 hours
before reentry. We could have come in anytime,
because we took care of our major items very early.
Now, this doesn't mean that we couldn’'t afford to

pull that camera gear and run experiments because

all that stuff was still in the same place and we
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could have lald our hands on it. We didn't
actually stow the Hasselblad till the very end.
We stowed it about 4 hours.

And so we were prepered by working constantly
through the night but not steadily. We worked on
and off., We took 1little rests. Then we went
back and—-

To give a time estimate though for purposes of
planning T would say you should figure on it taking
you at least g pinimum of about 4 hours to really
thorouvughly restow. And this depends on how messy
the cockpit is. If its really messy it will take
longer than that. If the cockpit is reasonably
squared away and reasonably clean you should
figure on it taking about 4 hours to really complet-
ely thoroughly stow everything and get ready for
reentry.

Now we were really conscious all 8 days—-we would
say to one another, "Boy, it's time to stop and
stow things right now," because the situation is
getting out of hand and you'd be surprised at

how fast you can build up trash in that cockpit

and not realize that it is in there, you see.
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Realize that if we had to reenter shortly or even
if we pack it zighzly, bui I fhirk the tottom of
the tox [ think T wasted e—-I'1l say I could

have put another silver bag or “‘woe worth of uvrash
in there by stuffirg the lower pars if T nad
krown ahout 1t in the Leginmning. Zut it dddr's
take us much past day 2 tc realize that we zad a
trasn problem and we had o keep on top of it
every single day if we were gecing tc ever have iw
cleaned wp al the erd. And we were ir good shape.

We were a5 clean ag & whistle when we zame in.
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Jow about the power up?

I thinx that the power up went juss right straigh*
forwarz.

Yessir, Z've the checklist right here. Just lixe *he
ingertion checklist we went by the numbers and I actually
marked it off as we did it and you can see it right
there, I went through power off check off lis® and we
went right dowr the thaing we rad, Our checkoff list is
wrong and we had cnanges n it right here. We had
Attitude Indicator with FDI, Compuriter Power-0F, Computer
to PRELATECH, Platform-CAGE, Scanners PHIMARY, Rate Gyros-
Ol and it should read Attitude Irdicator with FDIL Rate
Gyros-0N, Computer ir the PRELATICE MODE, Computer
Tower~0F Platform, Scanner elc.

The arrangemert of it was wrong.

Yes, the arrangement was wrong. But we did it just by
the numbers right here. /nd 1t was completely straight-
forward, Tunteresting note on the Platform, we went for
many days with the platform powered down teo that it

got as cold soaxed as it was ever going to geil and the
platform tock the maximom time, Heat drop out oox
exanctly 25 minutes and then 1t was a little slow coming

in, 0On the ¢old sfarts it took 28 minutes to get the
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attitude light., It toock 3 minutes after the fast heat
drop cut. And then I noticed after that was the first
time after we did that-—powered it up two or three times
why the platform came in at 25 minutes of a fast heat
drop out. 4nd then xigat éfter that it would start to
cage up and you'd get the Attitude Light on and you'd
be in business with the Flatform, but that platform
performed beautifully.

Well, I might make just one remasrk on the platform. Some-
thing that T thought was extremely intéresting to me.
People have talked about the bhad platform drift and
everything but we had one occasion we had our platform
powered for some 18 or 20 hours.

Let's see, why did we do that?

Because they wanted us fo-~

Oh, it was after we tumbled up there with that OQAMS
check which they really didn't think out toc well and
they thought we might lose ocur gas volume,

We were about to lose the gas volume by starting to
vent again so they wanted us to power up, bring the
power up to a pretty high level 1o keep below the

vent pressure on the hydrogen.

Yes, to keep the platform warmed up incase we had to-
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So they wanted to keep the platform warmed up also.

So we went for some spproximately 20 hours with the
platform warm—running-up.

In drifting flight.

in drifting flight. 5o what we did=-we caged the
platform, brought it up toc cage and then we Just went

to orbit rate. Left it in orbit rate and we caged it

at a time when were just guessing pretty close to 0,0,G
end then went toc orbit rate. Some 20 hours later drifting
alil around,-tumbling s8ll over the sky,-all over the
placeg-

1%t was amgzing how close the platform was.

The platform was a_most right on what our attitude was
after that many hours of orbital rate errors and drift
etc. etc. added in to there and it still was & gcod
relative attitude indicaetor I thought it was really good,
In all three axis it stayed on., I was pretty surprised.
I really thought that was guite good., That piatform really
behaved well and it really took a lot of abuse. Dif-
ferent times we powered it up—in dzift- did all kinds

of thinga, You couldn't have mistreated 1t more ZIf

you tried., Alining the platform very straightforward.

We glined it in BEF. First of all, we went right %o
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our old platform position which was 3EF and started

right from there in lining in a fine line by BEF position
geing out just=-lining from there and we found that

we had quite & yaw errcr in it. We noted that-

That showed up in roll real fast.

S0 we noted then that our yaw-what we figured was cur
yaw star one of them that we remember as cur yaw star

was a little bit over to the right about 10 degrees.

S0 we Jjust went to cage. BEased 1t over sboul 10 de-
grees, uncaged it in BEF and sure enough then we went

to platform pesition in BEF showed the needles weren't
very far off. EPEight away they began 1o aline, ...

very closely and we had 1t alined very shortly.

Yes, I can't say toc much for that star chart either,
boy, it was real comforting to have those yaw stars

and it turmed out that Scorpio went right down the middle
of the tube for us. We just always xnmew that we had

the platform in good alinement be for retrofire. We knew
that we were right on in yaw all the way down that Iine
and we could just name the stars and we knew that they
were just going to come right down the middie by watching
them go and it worked real well,

How long did you aline the platform?
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One and a half orbits, We really alined in about one
and & half orbits,

We powered up *two and cne half and then actually,

we were actuslly alining for gbout an orbit and s
half before retrefire. 4And we were on all the aline~
ment and everything was done on the RCS aystem.

How about the preretrc checklist?

Let me say this on thisg alining. We found that we
eouldn't even see any decrease at all in RCS alter an
orbit and a half. The way we were doing this we were
doing it din Horizon Scan BEF then using the Palse Mode
in the FEorizon Scan. To really xeep those needles
reaily closely centered., Now, you can do the same
thing in Pulge BEF,-but the Horizen Secan if you ne-
glect it for just a minute, the Horizon Scan would
hold i% in there real closely and wouldn't let you

wander off anywhere iIn pitch.
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1, - . -
1 can % say %co much for that star caarl olthor.

Boy, it waes real comfersting wo have <hose yaw ssars,
and it turned out that Scorpic wen* right dowr *the
middle of <re tube for us and we always krew zhat we
kai the platform in good alirzement before reircfiro.
We krow we were right orn in yaw 211 the way down Ltho
lire, and we could just name lne stars and keow that
“hey were Just going o come righ® down the middle
of the pipe, and wazch them go. It worked real well,
How long did you aline the wlatform for retrofire?
Well, we really alined 1t abouat l% oroiis.

We sowered up for 2% and we actuelly were alining
for an orbit and a half before retrofire. A1 the
griremernt and everyihing was dore on the HC3 agyaizn.

Let me gay this on this alining. We fournd that we

1 - . P -
ouldn © eeze any decrease at all in *the RUS gusntizy

o

aftcr arn orcis and & aalf. We were doing il in
acrizon scan, BEX, and then ueing ihe pialse mode in
tho norizon scan So give you the fine control within
tho horizcn gscar <o really kcep the necedles closzely
consered.  Mow you car do the same sthing ‘ust in pulse,
ot if you negleet it for just a mirute, <he horizon

. . . - - 1
gcan would ho:d 2% in there rez’ close. It wouldn =
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_et you wander off anywhere In piteh and sell. You
had to wazch the yew very carefully, of course, hut
you could concenilrate on doing osher things for just
a fow seconds time and you didr't get your errors
bails ur insvo it,  You #7ill have tae pulse norrec-
zion within the wider nand of the horizorn soun. We
found that litile teernsy li<tle blips o mazke your
corraection —— zrd T don't think we were Lnlviy BNy
fael gl &ll.

214 you get ary reading or how much you did use?

. checked This morning and it's not in yet. I don't
aow how much fuel., We veed Hing 4 since we powered
it up at ¥ orvits, over Carnarvon the first time.
Whel 1 recail from the zrerctroc checklist —— iz
commenced al Carnarvon one pass before reeniry. n
otner words, we went an orbit and a half on trhe RUS
system —— Bing A. PMogt of tha*t <ime we werc alirirg.
We csed dual ring RCE ravse command for rotrofire
only. rorn we tuvned RWing B off srd did ko whole
reoenilzy on ring A

Tulge.

You sperated Hiag & all the way?

The last I saw of Himg & in the reentry, down before
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we wert to drogue chaute out, I still couldn't mee
any decrease in Ring A,

Well, T'm not sure thas Ring A wasn't out of fuel,
gomewhere azround between 100 000 on down. But the
o*her ring wasn't. I know darr well 2t wasn't.
Wrat do you mean 1t was? T3 wasn't out before we
rizt the other ring in at all.

Ho. T know it wasn't out before we ral the ozher
ring in.

Did you tax<e g look at it around 1350 0007

Yes. I know tre thrusters were firing. I was
wWell, the gauge irdicated it still had ali kinds of
fuel Ieft in it Just befcre 100 000,

Well, that's roega.ated pressure.

. I
, 1t = pregssure.

Yer
It's no* going %o tell you anytring in the way of
fuel usage. You nave to goe source pressurc lo find
out what -- we don't have <hat.

Well, you would —-

T'm not sare tha* Ring & dide't runm out of fuel, bus

if it did, it did it somewhere around the time we

pul %ne scther ring or, bocause we never got any
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oscillations or anything. The rings were firing all
the time.

It never wag out of fuel before we put the other one
on, I'll guarantee. I know because I was sitting
there contrelling with it and I know that we had
control.

I know that both thrusters were physically burning
ingide -- you know, the throats were burning when I
ghut the propellant off. In other words, the pro-
pellant was shut off and there was no fuel flow
going tc them, but both Ring A and Ring B thrusters
that I could see had throat flames in them.

That's just from residual fuel.

Yes, that's what I mean. So, I had the impression
that they ran all the way down, and then if Ring 4
did run out of fuel at all, it did it at the very
end, you know. I think that you'll find that there
was fuel in both RCS rings and there should have been
plenty of RCS B fuel left, because we didn't even
turn on RCS B until less than 70 000, We were at

50 becausge ~-

Tes.

~- Gordo put the drogue out instead of turning the

ring on.
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FCSD Rep Why don't we pick up on page 267

Cooper Skay.
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5.0 RETRCFIRE

TR-§6 -

TR—36 is not right. There's no gft=-firing thrusters
verificatior., Trat's for OAMS. And there was no
TR—ZE either because that was for CAMS, nor was there
a T _-1% cr 12. What we nad was a TR—27 clock set
gver Carnarvom.

You started your event timer at TR-E??

That's because we changed from -22-1 to 121-1. We
went right down the pre-retro checklist before that by
the numbers, and we had wnat we call a TR—36 wnich
was nothing more than pick up the event timer. So

we hat tne pre~retro checklist complete before
Carnarvon. That's when shey glitched us, and I'm
going to complain about this one. We had a valid
load in the computer and a valid TH when we left the
States on Rev 120, and I see absolutely no reason

if those guys don't know what the neck our orbit is
after 120 of them up *nere, that tzey nad to go

ahead and send a auick up-date over Carnervon --

Tes.

~-= T felt that screwed us. I gtill want to know

wrat happened,
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ind we told MeDivitt --

We didn'= zet a DCS ligh<.

We toid MeDivitt when we lef?t Houston thal everyining
was a.l sguare and that we ' re going Lo Reeniry Mode
or. inn computer inen, We did, ard then at Carnarvon
the CATY COM, before he even gave ug a warning or
asked us about anything or even checked to see whaz
mede cur computer was in, sent an up-date. Vary,
very poor.

He said, 'T'm sending you a new load and a rew TR.
Stand by." Boy, we were all over *he *hing trying -o
get it Tack to PRELAUNCH. T never got a DOE light

on eilther the TH or tre load. I zuizzed him and 1
told him I didn'* <nink the load went in. ZHe gsaid,
"No, the load was valid.” We read out a couple of
cores and checked TR’ tut I don't understund why we
didr'% get a 205 light. Now I won't understand it
hecause we should have gotten two DOE Lighus.

Yes, One for TH and one for —-

I didn't get one the first time when he sent the

Tq, and I d:dn't gcl one whon he sernt the load. We

ware in the process of swiuching the computer to

PRELAUKCH, and I think the electrans got lost in the

gnuffle there. I gather that they took the compuler
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su: yvesterday and that the load in it was valid. It's
Just that they computed the wrong vlace to land, in
Hzouston, and sernt the wrong load, period. Boy, thas
wag a neck of a thing o do, and T really —— that darn
DSt I'm going to do Just what I said T was going to
do. If I ever fly agairn, I'm not goirg to fly with
that DCS circuit breaker on. That's just exactly what
T was afraid was going to happen, and they couzdn't
kave done i3t at a worse time in the fiight. They

Just absolutely couldn't have done it worse. The

orne tring that T had forgotten many times was pusting
that computer from PREDAUNCH to FIFENTRY. T had it
anderiined 50 4imes on the check-off iist. T was
going to make sure that i1t was n HREENTRY. When they
told me leaving the Cape we had a valid load and a
valid T, I called MeDivitt ard T said T'm patting
the computer in REENTRY. The next thing is, at
Carnarvon trhe guy should have seen on his board that
<he computer was in BREENTRY and should have told me
instead of sending.a load like he did. We moved as
fast as we could when he said he was sending loads

v pul the darn thirg back to FRELATNCH. Tnat really

screwed us up and I'm really mad about *hat. That's

the only grive I have against them, but it's a major one.
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Yes. It's major enought that, by golly, my recom-
mendations exactly like Pete's. Irom now on my rec-
omendation ig --

That did it.

--— that the DCS circuit breaker is left in the OFF
position.

Yes. The next time T ever go for the reentry and we
put a valid load in the computer, ['m going to turn
the DOS off so they can't screw it up again without
me turning it back on.

Absolutely. Turn that circuit breaker to the OFF
position.

That's right. 1'd rather miss a load and go with
the earlier one. T still can't believe that after
120 orbits they didn't know exactly whal our param-
cters were for orbit. I don't even know why they
needed that track over the United States the last
pass. They'd been tracking us all night long.
They'd been tracking us for 8 daye, and they ought
to know where the heck we were. If they wani to do
it at the last minute, then let's plan on loading the
computer at Carnarvon and not locad the computer at
the Cape. This loading it at the Cape and then chang-

ing it again at Carnarvon has got to go.
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Ard then saying tris is your final load, Verify --
Bad rews. I'm really mad about that!

“rer tnscheduled and everything else —-

1 don't blame that guy at Carnarvon because he wasn ' t
cxpecting S0 gsend us a load either. I blame Houston.
Houston gent it down te them at the last minute,
ooviously, and he was doing the best re could and

he got rushed. The whole thing we wanted to do on
recntry and the reason we stowed early and set there
wite rothing to do was toc make sure that we were
never rushed., We weren't until the guy sert thaxz
load. Ard there we were, 27 mirutes from retrofire,
end I rezlly wasr @ corvinced we had the right load
in the compuzer even when we left Carnarvon. Boy,

I'm really mad ai chat!

Okay. TH—256.
Okay. I've got scme recommendatlors. I think we
ougnt to rewrite our TR—256 check-off ligt because

Bl

there are too many trings that happen on it at HR-5

ard TH—256. We changed the procedure in flignt --
I kaew I was going to do i% +tnat way aryhow, in that

I brought up *the main bvatleries early. I brought

them on at 7 minutes. I verified the computer in
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REENTRY again,.of course, and squib batteries. We
were already on the RCS system, so we didn't have to
bring them on, but I did bring on the other ring at
that point. At the 256, we wanted to go platform to
ORB RATE as late as possible, so we did that after
we got TR-256 function light -- the attitude indicator
light —— and thet showed we had all our clocks were
in gync-just perfectly. There wasn't a clock in the
spacecraft that wasn't in sync. The TR was in synec
with the event timer and they were in sync with our
back-up watches. There was no doubt in our minds
that everything in the TRS gystem was working right
down the line and that we were working right down
the line.

We went to retro attitude punched the --

Went to retro attitude, set up the whole thing for

the reentry, and at TR—l -

TR—l, SEP QAMS, SEP ELEC, SEP ADAP, four squibs on —-
At TR-BO seconds —-

Arm retro., We already had that.

I've always made it a procedure to arm auto-retro at

TR-S seconds —

Let's see -- SEP OAMS, SEP ELEC, SEP ADAP -~ we did a
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Tn—l. Let's see, retro rockets squib -- all four
armed at TR-BO, arm anto-retros at about TR~5 seconds —-
Conrad Yos. THm5. And 1 absolutely positively go on record
that the manual retro-fire button was pushed, because
I pushed it four times at one second and the COMP

light went green at -—-

FCSD Rep One aecond after auto?

Conrad No. One second after the retros actually fired.
5.4 ..J;R'"_O
Cooper At TR-O, apacecraft attitude was right on the money.

There were no rates. Control mode was dual RCS -—
Conrad 1've got a couple of comments about the retros.

There's no doubt in my mind that the number 3 retro

stopped firing at least a half a second before the

number 4 retro started to fire.

Cooper It sure did,

Conrad And there was another one in there --

Cooper There was no overlap.

Conrad }I'm pretty sure that between the second and the

third, there was no overlap --

Cooper Between 2 and 3,
Conrad -~ but they were much closer together than between
4 and 4.
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Cocger Fomber 2 was firing and <4 wazn just ftailling of f when
urter 2 toox in, It had thae propor soquence on it.
Fumber ¢ had completely stopped and inere was an
interval there of, it seemed like, several seconds.
I+ wasn't, but i* sceemed iike there was a definite
digvinnt —-

Conrad Retween 3 and 4 was thne one thai realiy seemed like an
etorni<y.

Cooper There waa a defirnite distinct separate interval
there where there was no firing going on. Then 3
fired. Then there was an even longer interval in
there involved and then 4 fired,

Conrad Yes, 'Tha:t was long ensugh vetwsen 3 and 4 for me to
trink maybe the fourth one wasn ' 4 going to fire at
all.

FCED Rep I thirk we cugnht to ge® some comments on ithe night --

Lonras Oh, we weren't even aware of it,

Caoner We had the lighis up kright in the cookoit —-

wonrad We wont wiin the lights bright -

(coper We decided we'd play it Zust like we did in the

gimuiavor, just like we were going to oeg in sne simu-
lator, you know, with g1l ine lignts up bright and not
ever: worry about wha®t was going oz oui ine window.

However, I did snesak a 1ittle peaky or two and you
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look like you were sitting in the middle of a fire
barrel. Boy! When those retros go off, the whole
spacecraft's enveloped in flames —- Just looks like
the whole place is burning all over back there,

This flame comes all the way back over the spacecraft
and all the way up =--

At SEP 0AMS, electric and adapter, though, we didn't
see much of anything.

No. I saw a flash at SEP ADAP,

I saw g little flagh, but I thought maybe we'd see a
lot more flashing-type flame. Actually, no big prob-
lem in that night retro, but I'11 tell you one thing,
you're not ever going to do it out the window.

You're never going to see anything out the window in
a night retro. You're just completely enveloped in
flames.

Those RCS's are firing away like mad and there's all
kinds of light outside and everything, so night retro
1s an instrument-type thing.

It's purely instruments. If you don't have instru-
ments, you're just not going to shoot it.

But otherwise, I don't think there was any difference.
No.

We were completely in the dark for a long time. We
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didn't have a horizon for 5 minutes after retro-fire.
We were in the middle of the United States before we
saw the ground.

The firs*t place we saw was White Bands.

White Bands --

Just past the terminator --

-- was the first place I saw when we came out of the
terminator on the ground. Uf course, by that time,

we had = sort of what you might call a discernable
horizon, but it was so fuzzy. There is no such thing
as s horizon at sunrise, looking the cther way.
Looking 180 from the sun you're locking into a gray,
black, fuzzy -- boy, there's no discernable horizon,
You're looking at the terminator. It's not 2 usable
horizon. T don't call it usable. We were on gauges
all the way and not until we got past the Mississippil
River did we get what you would really call a horizon.
That's when the reentry started getting different than
the ones in the simulator. The reentry was much dif-
ferent in ball attitudes, in that we were much steeper
on the ball. We were locking at morc and more white
that I ever gaw before. 1 was hard pressed -- if we
didn't have the bank angle index on the ball you

couldn't tell what your bank angle was.
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Yes.

There was no horizon. The black part of the ball was
gone. It was gone for the rest of reentry. We lost
it awful early.

Do you remember a point, say 400 000 feet, at what
pitch angle you were on the ball?

400 000 feet — the trim hadn't begun to affect you
too much and Gordeo was at about 30 degrees.

About 30 degrees. Yes.

Yes. But he was still flying the spacecraft, just
holding attitude there.

Okay, how about when you hit the atmosphere?

280 K.

At 280 K we were —-

It seemed to me that's when things started to steepen
up. We started to really trim up. We were beginnirg
to get g —

By the time we got to 280 K, we were at about 50 degrees
pitch, roughly -- 50 or 60 degrees on the ball. We
were quite a way down. From there on, we were moving
right on around on the ball.

Were you able after retrofire to roll it up and put
the horizon on the top of the window and hold that?

Yes, on the ball, but we couldn't see the horizon.
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Conrad Yes, those lines were useless as far as the horizon
on it, because there wasn't any horizon out there.

GCSD Fep You had to use the 8-ball entirely?

Cooper Tes.
Conrad That wag a pure instrument retro.
Cooper You're darn right, boy. 1'11 guarantee you anytime

you fire retros at night, you'd better have instru-
ments because you're not going to have a visual out-
the-window, because those RCS thrusters out there
will just blind you.

Conrad Yes, and this talking about doing this stuff on rate
needles and no ball and everything is a bunch of

hog-wash. You'd better have the whole panel.

Cooper You're darn right.
Conrad Or you fire them in the daytime, with a good horizon,.
FCSD Rep Let me see now. You rolled it upside down, and what

did you held? You held 20 degrees —-

Cooper 20)degrees until it started trimming out. Then, I'd
switch between rate and attitude. I'd just hold that
attitude and when I'd see a little tiny rate creep
in =- I was on single-ring pulse -- T'd just pulsge that
rate out, Of course,:that was.estahlishing my trim

s .
angle right there. You'd see it on the rate. You'd
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see the pitch rate needle start to move just a
listle tiny bit. That was showing you that you
weren 't guite on trim. Then I'd tweek it and it
would sit right there, and it would Jjust start trim-
ming itgelf ocut on the ©tall,

FCSD Hep When it trimmed out you damped the rates. You were in

gingle-ring direct?

Cooper Well, at 400 X I wen% 1o gingle~ring direct,

Conrad Yes, we were in pulse —

Cooper Yes, single-ring pulse.

Conrad Single-ring pulse to 400 K -=

Cooper Tren T wert to RATE COMMAND or the attitude conirol

selector and tock the ACME RCS switeh to direct --
gne %o direct? ire other one wag to off. Then I used .
single~ring direct throughout the reentry, until
very late when the oscillations got so rapid that I
had to concentrate toc much on them rather than the
attitude. Then I went intc ACME —- just put the
RCS gwitch to ACME ard then flew the attitude with
the stick and allowed the RUS to damp the oscillations.
FCSD Rep Still one ring®
Cooper S5+111 one ring.

Conrad We didn't go on dual-rings un+il below 70 000 feet,

CONFIDENTIAL



Cooper
FCSD Rep
Conrad
Cooper

Cornrad

Cooper
Conrad

Cooper

Conrad

Cooper
Conrad

Cooper

CONFIDENTIAL 181

We had the drogue out before we went on dual-rings.
Was there any problem?

The thing was steady as a rock all the way.

Yes, it was beautiful.

I''ve been hearing AU~degree ogcillations on the

drogue and all that sort of stuff. The only

cscallations we had on the drogue werc high-

frequency low-gmplitude cscillations. where the
drogue was stable, sitting gbove us steady as a rock,

pulsing longitudinally like this —-—

It esguidded super-sgonically for we were aboat 112 —-
And ther *he shrouds --

Did you hear about the Mercury tests where the drogue
was ... a few timeg?

Tne skrouds on the spacecraft had a high freguency low
anplitude osciliation, but the nose was like 5 degrees,
it geemed to me. It's Just surprising. We were as
steady as a rock as far as | was concerned.

Well, I think the wholc —-

The ¢scillation was there, but I think the —

I think the whole retrofire and reentry is so mueh
caslier than Meréury that I can't believe it. It is

reglly a piece of cake.
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At 30 000 we shut off the propellant valves to the
RC3. It was still working away merrily there trying
to steady it down on the drogue. As far as I know,
there was propellant in both Ring A and Ring B when

we shut them down.

5.5 2.Ret::'opa.ck Jettison

Cooper
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We jettisoned the retropack right in retro attitude —-
You didn't see the retropack burning up or anything?
Yeg, I saw it reenter behind us but nowhere near like
those guys did. It was miles behind us when I gaw 1it.
I thought I saw sometning way back there burning. 1
guess that was 1it.,

Yes. Up and on the left side of where I was locking.
I gsaw it burn up behind us. But it was miles behind
us by then. You see, it had been chasing us in the
dark so we never did sce it close up. We never saw‘
anything like pump packages blowing out when we zet

the retros.
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Communications were good throughout the whole re-
entry. We went into blackout right on time.

Right on time.

Yeg, just right on the second when they said we'd
go into blackout. We came out just exactly when
they said we would. The only thing was, when they
asked us what ocur over-shoot or under-shoot was
1'11 be darmm if T could tell them at that point.

I sure as heck didn't know with this computer telil-
ing us one thing and yet it not doing the right
thing.

We'd better put the retrefire IVI readinge in here,
269 aft, 010 left, 181 down. 4nd that comes out
amazingly close to a nominal combination. As a
matter of fact, it showe that we should have had
about a 60 degree banklangle, and if you compensate
the 60 degrees for the off-get it would have been
54 or 55--

Yes.

Almost completely nominal.

I think this chart's a handy gouge. It agrees with
what the ground gave ua. We didn't fly it, of

course, We flew the computer, but--
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Well, this is the bank angle we flew until we got
crossg, and down-range at 280K,

We went from full 1ift et 400K to 5% degrees, which
was the given bank angle by the ground which we
agreed to use. We went to 53 degrees until guidance
came in, end it came in at 280K. The needle ghowed
that we were high. It showed that we were very
high, that we were going to over-shoot by a large
distance, and--

Thig 1s the first normel indicetion. The computer
is supposed--

++» do anything which is what you're supposed to do.
We sat there teo watch the trend. Kothing happened.
The needle didn't come up off the peg. 1 looked

at the high scele and it didn't look to me like the
high scale was pegged out.

It wesn't pegged. T went to the high scale and it
was sbout half way down.

Less than half way down, indicating that we were

up around & 75 mile over-shoot, which jﬁst told me
we were humping a little bit to get down into the
target.

Right.

And, in fact, at that time we were ....
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Cooper ...t0 get on down to it because it told me--

Conrad We were just sitting there waiting for the needle
to come up like we had seen it do & million times
in the same situation. It never came off the peg.
Then, we got in & little discussion, you know. I
felt that we ought to go to full 1ift becsuse T
thought something was wrong with guidance. Gordo
agreed that something was wrong with guidance but
he really thought maybe we really had over-shot.
I'm sure the retros were on time and they were
nominal, almost. S0, we finally wound up going back
to the nominal 1ifi{ vector--

Cooper I went back to the nominal bark angle, which we had
agreed we'd go to I anything raorpened, We had agreed
with FOD that if enything happened throughout re-
er.try--something was wrong with guidence—-

Conrad We flew—

Cooper ——we would go back to the nominal bank angle, that
we wouldn't take any great abnormal-type situation.
We would go back to the nominel benk angle, so that
in the event they lost communication with us or
something screwed completely up in the reentry,
they would know that we used as near as possible to

the nominel bank angle.
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Now, what really hurt there though was that he

gat there at the nominal bank angle of 53 degrees
until we got %o, say, 2 1/2 g's, which is a fair
long time through the guidance.... When he elected
to roll to the 90 degree benk angle, that's when

we were getting the most 1ift., Boy, we dug in--
Tt'11 tell you we shot up *here to 7 1/2 g's in
nething flat, It was at about that time that we
rolled back out again, you see. We'd lost the main
1ift that we were going te get out of it, hut, as
it ia, I don't think we did so badly winding up 8%
miles short. I understand they were targeting

240 miles short.

That's apparently what the load they rad in the computer
turned out %o he--erronecusly put in at 240 miles
short.

Yes, they were off by a factor of 240 miles.

Jo, 1f we had feollowed the computer exactly we'd
have been a lot further shorter than we were.
FPortunetely, we recognized that something was amiss.
Pid that down-range needle ever do anything®?

No, T don't thirnk it moved &t all.

I don't think it ever really moved. I think one

time it moved a little, but I really den't think

CONFIDENTIAL



Conrad

Cooper

Conrad

Ccaper

Conrad

CONFIDENTIAL 187

1t moved much.

I think we were hoping to see it move, you know,

but it was just one of those—-that's a fast{ time
gituation there, and it was just one of those things
where we made the right decision in the end to go
back to the nominal bank angle. Everything in the
computer indicated--the time to 400K and roll needle
initiate were within & second of cne another. Wwhat
the ground gave us——

And the time to 290K was exactly right.

And 280K time, roughly as far as we knew and every-
thing--BANG! in comes the guidence initiate down-
range predict on the needlea. Wverything up to

that point--~the computer had come on green, the
IV1t's read nominal, we saw the kind of thing we
expected to mee. We were completely suckered on
that, because the computer worked just like it was
supposed to—

And the down-range needle indicated exactly what

it alweys will do and exactly what we'd briefed
with FOD. They had agreed that what we should see
on the computer is just about the maximum deflection
on the low scale when it first comes on.

And that's just what we got.
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Because that'e exactly the way things are all get
up in the math flow. You'll get that and then very
shortly thereafter if you hold the nominal bank
angle it will take a 1ittle bit of +time and it will
start eaging on up.

And you'll get an idea by the rate of easing up.

If you roll to the 9C, of course, in that position
you'll get to it in a big rush, but you wani to te
careful not te overshoot.

You'll never ge* back.

But, then when I held the nominal bank angle and

it didn't come up and didn't come up, then I rolled
to the 90 to see if I was going to be able to bring
it up. Of course, by this time I realized that
wher I didn't see it come up something was really
wrong. 1 then wert back to the nominagl. Fertunately,
that period that we held at the nominsal is what
carried us down as neer as it did. The short period
that we were at 90, of course, is where we were
really digging in——

It cost us 83 miles, probably, because I think if
we hed flown the nominal bank angle all the way that
we'd have really wound up real close to the damn

carrier,
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We'd probably wound up 45 miles from the carrier--
That going to the 90 degrees for the time period
that we did cost us 80 gomething milea. Otherwise,
we flew the nominal.

The whole thing is if we hadn't tried following the
computer we would never have known

Yes, and I'1]l tell you one thing. I'm still con-
vinced right now eitting in this room that computer
will bring you right in to where you want to go if
you have the right load in 1%, becaume 1t just worked
magnificently. It came in Just like it was supposed
to and it did it on boomt, too. I was really sold
on it. I think the computations in that computer
are accurate enough for the kind of work that a guy
can do onboard the spacecraft, and it's a darn fine
plece of equipment and it wes working well. We're -
the first ones to get a good look at it and it
worked just like 1t was supposed to., If it had the
right darn parsmeters in it we'd have mplit the
ship right up the middle.

I think so. I think it's Jjuet a dirty shame.

What was the oross-ranges needle doing?

Cross-rangs was showing that we needed left bank in

there--that we needed to move to the left. In other
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words, you're flying opposite. You're {lying your
needie to. Tn other words, you're flying back
course ILS on lateral and you're flying a standard
IL5 on the glide slope-—-front course IL5. The
cross—-range needle was showirng off to the right,
which indicated that we needed to nark lef*, which
is exactly right. That's Jus? exectly right. We
Wit 10 miles ghort. We never did get the cross-
range—-Ccrogg-range was coming in--cress-range did
move irn on us. 2Jown-range, - dor't te . ieve, ever
really moved., Crogs-rarge did move in some on as,
and that's when T went bacx to the =nominai. I
shoughw, well, we're past the time to reverse bank
arg'e., Mayce I ought %o roil righw. Go, I rclied
over to the right side and said, no, 9y goliy, I'm
gtill going to follow the cross-range. AL least
it's giving us ihe proper indications, T telleve.
S0, I rolled back in %o the left bank, which was
smart because we still hiti slightly to the right.
Were we off to the north or the south, Pete? I had
it all figured cut one time.

I dom't really know Gordo. I didr't pay any atien-
iion to the cross-range neoedle.

Aryway, “he way I had it fZigured out here tnhe other
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day the cross-range needle was indicating properly.

FCSD Rep The down-range needle, when it came on, stayed in
the same place all the time--all the way through?

Cooper Yes.

FCSD Rep Full-scale.

Cooper Full-scale., Right. Just about full-scale on the
low range.

FCSD Rep Okay. How about any of the up-dating done during
reentry”

Conrad We got all the times. We got all the times just
fine and I wrote them all down. They gave us
enter blackout at 16:14, out of blackout at 21:20,
reverse bank at 19:25, bank left 54, and bank right
68. The drogue time was 22405, and the main time
was 23+48. They were all good times. T had them
all written down. No problem. They got the up-
dates in before blackout and in plenty of time be-
fore blackout, as a matter of fact. We whistled
right in there. No sweat on the times. T guess
maybe we went to the 90 degree bank or something
like that, but from about the time of lg to the time
of guidance locking out, which is roughly 100K and
the altimeter coming off the peg, man, T don't

know whether it was just because we did it for real
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but everything elge worked like the simuletor
timewise, but that time period seemed extremely
short to me in compariscon to simulator reentry.
Yes, it sure did to me.

Yes. Now we can go back and look at the times and
see what the actual times were to these--

Maybe Jjust in real time--

This might heve been the resl-time case 10 make—-
Heow sbout the altimeter?

It worked very poorly on lift-off. It had been
very jerky and jumped all around but it was smcoth
ag a bell. Boy, it came off the peg. It locked
up at 96 000. What was it? Tt did it in the alti-
tude chamber,

96 800 feet or something like that.

It didn't ever run to 100 OOC and it never had.

Tt didn't do that in the altitude chamber, and it
quit where it always quit——96 B0C. It came off the
reg smooth and Jjust wound right on down. No Jjump-
ing or jittering.

It was right with the barostats coming down.

Yesg, it was right with the barostates coming down.
1 called the eltimeter off the peg to Gordo and he

put the landing arm on, which was roughly at

CONFIDENTIAL



CONFIDENTIAL 193

100 000. Then, I gaid, "St-a.nd by for 70 000."

I was going to tell him f¢ go gttitude control RCS
A end B to ACME, and he punched out the drogue. So,
we gualified the drogue at 70 GO0, and then I got
the rate commend, both rings on, and we were Some-

where below 70 O0CC when we put Ring B on.
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6.0 REENTRY
6.1 400K

Cooper By the time we hit 400K T was at full 1ift position
from Retro Jett until there. Roll command gave a
roll right and a roll command the bug just as it
always does. Time correlation was right on the
money. 400K occurred right to the second when it
was supposed to, Guidance Initiate occurred just
at 280K at exactly the right time and it indicated
we had & right .... the azimuth needle indicated
right and the down range needle indicated full
scale it was well up into the thing. I would say
maybe half deflection.

Conrad Yeg., That was full scale., High scale was not —-

Cooper The bank angle was 53 degrees left bank which was
cur nominal bank angle which T went to at guidance
initiate and held 53 degrees left. 'The rool needle
gt this time the roll needle indicated off full
right and very shortly thereafter then .... before
I even got suspicious that we weren't getting down
on this, the roll needle then croassed over the
middle position and held there indicating we had
the right bank angle there for a minute and then

crogsed full scale over to the other side ....
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which gave me.one little old tweak of suspicion
there that something was wrong right there on the
roll bug. At that point then, I rolled 90 to see

if T could get on that too, the down range needle.
The cross range needle moved in some from the right.
Tt had been outf..lnot completely full sesle, but
guite a ways out. It moved in slightly but not
much. Down range needle, let's see, T don't believe
it ever moved up  from there on and then at that
point when I gaw that the 90 wasn't going to hold it
in there, T said 7 was going back to the nominal
bank angle. T went back ts the 53 but then put in
60....67 degrees bank right, to see if T can get the
roil bug to change. It didn't change at that time
8o cross range was still indicating that I should -
be banked left so T went back to my bank left to

see if I can kilil off the cross range. T knew at
that point that something was really seriously
wegng and I was Just trying to hold it as nominal

as posgible. T should have probably at that time
gince I waa already passed the time of reverse bank
angle, I probably should have gone ahead and held
that, but that was a migtake, I probably should have

gone shead and held that 67 degrees bank right, and
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held that on in, It probably would have corrected
us out a little hetter cross-range—wise, but the
period of time that we were at 90 degrees _'trying
1o get the glide slope, to get onto the glide slope
there, is what coat us that 86 miles. Had we held
the nominal bank angle all the way and ignored the
computer, I think we would have hit very, very near
the carrier. But, wef..lat least we gave the com-
puter a try. I think that if it had had the right
values loaded in it, I think it would have done
very well by us., The spacecraft behaved very weli.
Tonization, we got intc that ionic layer. After
the 280K point, we began *o really ionize quite a
bit and got into & typical fire ball effect back
there although it didn't seem to me like it was

as much of a fire ball effect in this as it was in

Mercury. It seemed a lot less.

6.2 Acceleration Profile

Cooper

Acceleration profile, I noted the g'as very early be-
fore we got the 2g's on. I noted the g's felt
pretty strong in there. T could feel them fairly
gsevere now. 1 never felt at all from there on. I
never even felt like we had any amount of g's on

us until I noted we had seven and a hself and I could
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hardly believe it. Go, I didn't have any trouble
controlling or..,II Just didn't think about having
it on there. Pete noticed the g's more than T did

because he wasn't as busy, T guess, as I was.

6.3 Spacecraft Control

6.4

Cooper

100K Feet

Cooper

Spacecraft control was beautiful. There was no
problem at gall. I was on single ring DIRECT and
then had gone fairly late down in the guidance
program there when the oscillations got to be often
enough in there that it was taking a little concen-
tration to damp the oscillations as well as to watch
the guidance. I just went over the single ring
ACME or RATE COMMAND ACME and let the RATE COMMAND
damp the oscillations and T was doing the steering,

with the RATE COMMAND also. Still single ring.

Let's gee, at a 100K the altimeter came off the peg
very shortly thereafter. T was going to arm both
RCS rings, bringing on ring B to ACME at 70K and
instead I deliberately, calmly, cooly, and delibera-
tely deployed the drogue chutes. 4And it worked
beautifully. Most stable drogue chute I ever saw.
It Squidded,just like a supersonic drogue test that

were done in Mercury that T saw. In fact, 70 was
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the point where he put the Mercury drcgue out. It
gquidded a coupie of times very nicely and siabilized
out and was just beautiful....We never had any
oseillations on it or anything. It was jusi as
rice a8 it could be.

6.5 50K Feet

Cooper By 50K we had both RCS rings-ON, just letting them
feed on out and then were blipping away out there
and +the spacecraft just ceme right straight down.
No oscillation or anything.

FC3D Rep What kind of osecillation on drogue deployment....
what would you estimate the .....

Cooper I don't think we had any at all. I don't think we
had & single oscillation really, when we denloyed
the drogue, do you”

Conrad Ch yesh. T% cseillated but the ..... it was sort
of high frequency and low amplitude.

Cooper That's just what T say. I mean it was Jjust kind
of like..... It was just kind of like -- a little
guiver on the line. Like when you pluck a bow
gtring, you know, the string ....the spacecraft
would kind of go like this but not any amount
of ——

Conred These guys were talking about 40 degree yaw angles
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and stuff like ~~ Nothing like that.

Cooper I bet you couldn't meke it any more than 2 or 3
or 4 degrees.
Conrad Yes, I would say 5 at the most. Now I don't have

any horizon or anything to reference this to. All
I'm doing is watching the drogue. But I didn't

have any physical sensations, or -

Cooper There were no physical sensations of any kind of
oscillations.
Conrad The freguency was too high to ever get any amplitudes

that big. We were Just sitting there and the drogue
locked gteady to me, see, and all T could see was
the nose and the ghrouds zacking back and forth like
that. Oh, sort of around, and, you know. They were
both at pitch and yaw...but I felt comfortable all
the time. I didn't have any idea that we were
really going to —

Cooper It was well stablilized. Stable as a rock

Conrad Now, I'11 tell you that RCS was really working.
Now, we were in RATE COMMAND not REENTRY RATE COM-
MAND, we were in RATE COMMAND. So, it would. I
mean, it was firing full time.

Cooper Yes, it was really working.

Contad We were outaide the rate command bands.
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FCSD Rep You don't use the reentry command?

Conrad Heck no!

Cooper No, no that's uselesas.

Conrad We had fuel up the kazoo.

Cocoper We had all kinds of fuel. We figured to just go

into RATE COMMAND. That's exactly what —-
Corrad «+. t0 see how smooth a reentry you could make.
Cooper The only thing we deviated from our very carefully
calcuiated preflight plan was that I, inatead of

going vo dusl ring RCS, I put the dregue out at

70K,
Conrad We just had that step backwards between 50 and 70K,
Cooper There must be 8 hold over from Mercury there some-

where, too, s8till getting o me.

Conrad Okay, now the next mosgt important thing was that at
50 000 or shoritly thereafter, we went to repress.
Gordo turned on the REPRESS and I hit the O2 HIGH
RATE, and as we planned you know, we were not going
tc vent the cabin or cpen the inlet snorkel, and
man, going through 27 000 feet that needle hit zero
fagter than you can say "Jack Robinson." That
cabin came down from 5 psid to nothing end I gseid

"Holy Christmas'"; it came down so fast thet I was

really humping to get the .....J wanted to get the
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vent open and.I opened the vent and opened the in-
let snorkel and set the recirc at 45 degrees in
pretty fast order. But, all the fancy calculations
by the ECS people are dead wrong, because there
isn't enough in that repress or the 02 HIGH RATE

to keep up with that differential drop off. We

got fumes tco, but not many.

Cooper Boy, T dind't think they were hardly noticeable,
at all.

Conrad It wes noticeable.

Cooper Just & mugty smell.

Conrad But i% was noticeable. I'm sure it helped to have

the 02 HIGH RATE and the R*PRESS on all the way down.

Cooper But then the ome thing that we did do then at 200C.
We closed it back up. Ciosed it vack up and left
the REPRESS and 02 PIGH rATE on, 8o that I expect
that we had a 1little bit of delta pressure in the
cabin when we touched.

Conrad Oh, we did. We had about a pound It was very

slowly coming up.

Cooper It wag up ...
Conrad We had about a pound.
Cooper Now 1 think this kept a lot of the fumes out.
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Then we sat there in the water, very leisurely. It

wasg still building up. I went and cycled the 02

HIGH RATE hendle OFF.

6.6 35K Checklist Items

Conrad

6.7 Communications

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

6.8 10.6K Barostat

Cooper

Before you leave that let's just say that at

35 000 feet for the check off list we uncovered
our D-rings. At 30 000 feet we turned off the RCS
propellent A and B and they ran out shortly there-

after. We ....

WE..T'communicated with the recovery forces. Talked
to them a* that point twice on the way down and they
agked us for a short count,

We gave this here.

We geve this a short count. They said "Roger,
reading you loud and clear." and they had us fixed‘
at 270 degrees at ...,

289, I think it was.

289, was it7? Well, some.....I know you had g degree
end a pearing and a range on us at that point.

We managed to get all the way through our post main

check off lis%, too.

Then at .....the barostat came on, deployed the
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drogue just as the barostat came on. Tt came on
right at 10.6, right on the money. I punched the
main, deployed the main just as the barostat came
on. As we have already gaid, the main deployed.....

Conrad There seemed like an awful long time to me though
from the time you punmched the main for it to go
through the sequence. It seemed like an eternity
for the R and R can to blow.

Cooper Well, you could see the sequence going on out there,
all this thing trundling out and all the long lines
going out, and all the sequence happening, and then

the main coming out.

Conrad 1% was really pretty though.

Cooper Well, T guess I was anticipating.

Conrad It was just like in that picture.

Cooper You gee all this stuff coming out, you know, that

drawing where it shows all the cycles of the stuff
coming out. Just like advertised.

6.9 Main Chute Deployment

Cooper We reported when we had a drogue, when we had a good
main, The main came out nominally. De-reefed ex-
actly on time .....

Conrad Beautiful thing. No gores out, no nothing, rips or

anything, nothing. It was just nominel all the way.
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Cooper 1%t was a real pretty main, and we were very stable
on the main, We weren't oscillating at all, I mean
covionsly. It looked like we were just coming
gtraight dowr.

Conrad Yes, the whole thing damped out. That is another
reason the water landing was so smooth.

Cooper Angd when we touched in the water, as I ssid, we
wert to the 2000, we went to -~

6.10 Single Point Helease

¥CSD Rep Okay, single point relesse. How ezbout thai?

Cooper Single point release., It's there. I mean it's
really & jolt when you go to single point release,
but being aware of i* we were both braced like thia
when I hit it, it oscillated us a couple of times
and then that is all there is +o it.

Conrad You hit the end of the sirap and then you see-saw
a couple of oscillations, That's exactly what it
felt like.....

Cooper As long as you know whai %o expecti there is no prob-
lem. I can see why Gus and John would knock the
heck ous of themselves.

Conrad Not expecting it.

6£.11 Blood Pressure Measurements

Cooper Okay, we gave a blood pressure at Guaymas after

retrofire and I told them Iwouldn't put the programer
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ON until we were on the water and I gave them three
blood pressures and I don't think any of them worked,
I don't think the bowl bled downm,

6.12 Post-Main Checklist Ttems

FCSD REP Okay, we got the rescue beacon without lights and
the suit fans and ACME BIAS power OFF. This is

post main check list and landing attitudes.
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7.0 LANDING AND RECOVERY

Impact, was very very soft. We Just hit. We hit
very easy. We didn't go under water at gll, We
didn't change attitude cone tit from the time we
hit the water, We went bloop.

We Jjust pitched down a 1ittle bit --

The noge pitched down 8 or 10 degrees but the water
didn't even come over the windows. The mgin hit
parachute release, the chute drifted off in front
Just slightly out to the right of us and just sat
out there in the water on the right for a long
time.

We did skip this one thing here with this 6.13

peat main check off list, We got all the way
through that and I wanted to say that I had the
decided impression that we got to the post main and
got back over here on this 2000 foot check list
pretty fast, I mean that time happened faster than
the simulator but it toock us & little while to get
cur heads unlocked, and after we went to 2-point
and get back on this check-off list, and boy, we

hadn't any more gotten through this when we were
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over there to the 2000 K and T was ....

One thing that took a little bit of our time

there though, Pete, was the fmct that the AIR
BOSS called us twice there and we were actually
busy answering that.

We were talking on the radioc and a little talking
to Houston on the radio too.

Why don't you talk g little bit more about the
2000 foot that pressurized in the cabin.

Yes, well then we went the D-ring safety cover.

We covered our D-rings but T can't put my D-ring
pin in so I didn't put the pin in until we were on
the water. T can't put that pin in, in filight,
gtrappen in the seat. T can't reach down there.
Gordo, can. Gordo can reach down and get it. T
can't do it., Bo, I didn't put mine in. Thon I
went to cabin vent UP and inlet snorkel UP and then
left the recirec valve at 45 degrees, and cof course
the repress had been on since 50,000. So had the

02 HTGH RATHE, or some altitude shortly thereafter.

The cabin seemed to be coming up very slowly. It

doean't even with repress on. That's a, I guess,
8 lot of volume in there or something, but it just

decean't come up fast. BSo we were sbout a pound when
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we landed.
Never got over a pound?

Never got over a pound I don't believe.

Then we came OFF on the repress and we opened

our face plates.

Then we opened our face plates and took a sniff in
there. It didn't smell to bad. I had & little
smell of RCS fumes. Now mind you we were gealed
off at 2000 so I know it didn't come in on the
water., The RCS fumes that were in there ceme in
there at 27000 when we opened the vent and the
inlet snorkel so I'm gtill -~ if the structure
would take it, I really think you should come in
and leave that inlet snorkel and that vent

closed. If you did that you would hgve a clean,
cold cabin whern you hit the water. Ckay, how.

I @idn't really think it was as objectionable.

Ko, it wasn't objectionable,

It was cool, One thing we might add right here
right now, that we didn't cover back in the pre-
retro ares was that we went the full cold on
everything. We had that cabin so cold, and we went
to cabin fan and sc that the cagin was about, what,

40 degrees, 50 degrees.
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Conrad ¥e, the cabin was about 53 degrees. Scmewhere in
there. It was a little over 50, and the suit was
TUNNINE « s

Cooper The guit was running about 50 on reentry so the
whole thing was pretty cool.

Conred It was never hot at any time.

Cooper When we opened our face plates the cabin was still
cool, the suits were still cool, and the gnoxkel
and vent wher we did open them and both fans came
on aftsr we went COFF of 02 EIGE RATE, Repress and
botr fans came on. We were getting nice cool air
*hrough .... Yes, we have teen hearing everyoody
say, you know, boy you've got to get those suits
off, you really get hot in there. You see and Gordo
said "Well ccme on we are going to be here for
awvhile, we'll get the suits of f" and it was
perfectly obvicus that we wore geiting a gocd flow
and I said "Well, why don't we put our neck dams. on
and we'll leave the inlet snorkel open here and
get this fans rumming and see, Jjust see, Just sit
here for a second, because you get awful hot
getting out of the suit pericd. And by golly

we were in good shape. We could have stayed in tha
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spacecraft 2, 3 hours. As a matter of fact the
longer we stayed “the cooler we were getting
because we were just sitting back letting —-

We really debated sericusly about waiting if the
carrier had been an hour or so nearer we would have
waited for a carrier pick up rather than go with
the choppers.

Because we werd in good shape in theresand we
didn't feel bad and the smells weren't bad and what
little RCS fumes where in there from picking them
up at 27000 went right out.

Of course we had -- let's face it though, we had an
ideal day on the water. It was like & mill pond
cut on the water., It was nice and smooth and sunny
and everything was in good ghape, with the apace-
craft.

It was early in the morning and the air was about
B0 degrees - air that it was pulling in the air-
craft pumping in our suits, see. But we were in

good shape.

Check list. I thought our check lists were very

good with a few minor things we have mentioned
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here that we might ... we would suggest maybe

reshuffling a little there,

The communications were excellent all the way, all
the way down until impsct and from there on we
were hearing everybody in the whole darn world but
nobody apparently was hearing usg,

Now, Houston read us twice on the water, but ....
Houston read us twice.

We transmitted beth on UHF and we transmitted on
HEF.

Our HF antenna never did extend on the water. They
don't know whats wrong with it at this point, but
we went through the right procedures several times
of extending it., Point -of impact, we found out
fairly shortly what our point of limpace was by
hegring the discussion in the air on where it was,
Status of recovery. We were kept well informed of

that becauge our radio recelivers were working fine.,

7.4 Systems Configuration

Cooper

Systems configuration, ECS was excellent. No
problem at all. Electrical was good, control was

good, aeromedical -- what does aercmedical have to
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do with it here?

FCSD REP Biomed records and all that stuff.

Cooper The gear worked. The one thing was, the blood
pressure bulb wouldn't bleed down and Fete never
could get a proper blood pressure there when on
the water.

Conrad I took the bulb up to the helicopter and gave it to
the doctor and told him to check it right away and
find out what happened because it worked fine sall
flight,

7.5 Spacecraft Status

Cooper Spacecraft status. There was & faint odor of fumes
in there but I didn't personally consider them
objectionable at all.

Conrad It cleared out once we got the fans runming.

Cooper Main chute was excellent., The windows ~-- vigibility
was doggone good out the windows ... we were fogged
over just a little bit.

Conragd They steamed up a little bit. T could see out of
them 8ll right and could see the airplanes flying
overhesd.

Cooper They steamed up a little bit., After we aat there
they steamed up more than they were when we firsgt

landed and they .. but we could see cutside very
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well and I guess the guy outside probably couldn't
gee ir as well as we could see out. They were
fegped a little. There were no leaks that we could
tell. Wlectrical Power, everything was nominal.

02 wag fine.

Conrad Electrical power, we,we, we, did not power down the
squit betteries after we got on the water and we
went through the landirg check list and powered
dowr. 2ll electrical equipment except the radios and
the beacons and a vlomed recorders and the blood
pressure.

Cooper We tock & complete power down check list, We
followed check list right on the money. Sea condition
was 2 to 3 fool easy swells.

7.6 Post landing Activity

Cooper Post landing activities, Lel's sce, wc proceeded
to continue to try and contact and answer somebody.
We heard a1l the activity around and over and
around us., The first thing we fing*ly heard in the way
of communications was when one of the swimmers
Plugged in this outside phone Jack and talked
to us. He wasn't real clear but he was coming

through pretty well. He wanted to know if we
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wanted to wait on the carrier or if we wanted a
chopper pick up. I asked nim how far the carrier
was away and he went ahead and told us akout 75
miles at that time. We told nim we believed we
wanted to take the choppers.

7.7 Comfort

Cooper Comfort was fine in the spacecraft.

FCSD REP How long were you in the spacecrafi in your suit?

Conrad 35, 40 minutes.

Cooper About 35 or 40 minutes I ... Maybe a little bit
more.

7.8 Tecovery Force Jersonnel

Cooper Recovery force personnel and communicetions. As T
say they did communicate with us with the telephone.
Firgt of all one of the ewimmers came up and locked
in the window and held up hig thumb and we held up
our thumbs okay, so that took the sweat off them.
Floatation coller, they had slightly more trouble than
usually getting it around but not & great deal., I%
provably toock them maybe 10 or 15 minules fto get it
around therc and inflated.

7.9 Egress
Cooper Right after they got it inflated we told them we

were coming out for the chopper. I copened the left
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gide hatch., We did have our ...we saw that they
had the floatation collar arcund there and the sea
wag calm and there was no problem getting ahy.
water in the spacecraft and we decided we weren't
going to go in the water ourselves. We did have
our neck +#amsa on but we did not have our gloves
on., We left our helmet and gloves in the cock-
pit and decided well if we did go in the water for
unforecast reason we had our water wings and our
wrists are tight enough to held your arms above
water and not get much in.

T7.10 Burvival Gear

Cooper S0, we didn't fiddle with any survival gear or
anything.

7.11 Crew Pick Up

Cooper We just stood out on the nose of the spacecraft.
In fact .., then I moved from the nose over into
one of the liftrafts. Pete came up out of the
hatch and stocd on the nose and he took the first
++« NOT3e co:ilar came around., He got the horae
collar and went up to the chopper firat and they
lowered it aggin and T went in behind him,

FCSD REP Oh, one thing we didn't mention here. How about
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Conrad

Cooper

Conrad

Cooper

RCSD REFP

Oh, you mean jettison? Gordo jettisoned about 1
gecond after we touched down.

About 1 gsecond after we landed I hit it and away
it went.

It sat right there beaide us and floated around for
quite a while.

It sat there about 30 yards off to the front and
slightly to one sgide of us.

Ckey.



