£ omn——y,

{' bl

DIOHWe AR T
CONFIDENTIAL 110

—

PRELIMINARY
GT-4 FLIGHT CREW DEBRIEFING_@RANSCRIPT

PART T

Prepared By
dpacecraft Operations Branch
Flight Crew Suppert Division

June 16, 1965

This material contains information affecting the
national defense of the United States within the
meaning of the Espionage Laws, Title 18, U. 8. ¢
Section 793 and 794, the transmission or revela-
tion of which in any manner to an unauthorized
person is prohibited by law.

Group 4: Downgrade at 3 year intervals
Declassified after 12 years

CONFIDENTIAL



CONFIDENTIAL

PREFACE

This preliminary transcript was made from volce tape recordings
of the GT-4 flight crew debriefing conducted aboard the recovery ship,
the USS Wasp, on June 9, 1965.

1though 211 the material contained in this franscript has been
edited, the urgent need for the preliminary transcript by mission
analysis personnel precluded a thorough editorial review prior to its
publication. ZErrors in this transcript will be corrected as soon as
possible and an cofficial transcript will be published at a later date.

This document contsinsg 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 June 23, 1965. It
will cover systems operations, operational checks, visual sightings,

experiments, pre-nission planning, mission control, and training.
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1.0 COUNTDOWN

1.1 Crew Insertion

White The only problem during insertion was that I
fogged up agein in my suit pefore we got the fans
on, I think I'm just going %o always fog uwp in
that guit of mine. We turned the fans orn quick,
but with the visors clesed it doesn't go out.

MeDivitt We did have a problem with crew inseriion or the
Wet Mock and I think we had that probably pretiy
well takern care of. They put us on the suit
loops and didn't *urn the fans on. Normally you
walt for a clearance from the Spacecraft Zest
Conductor vefore you throw any swiiches. Well,
after we almogt "died" of carbon dioxide poison-
ing during this %est, we got ihis matter
clarified. As soon as we got in the spacecraft
and_one of us was on-the guit lcop, we would go
ahead and cut the switches on to put me on iwo
fang. We did thig during insertion in the Wet
Mock. It really went well.

Write We really went for a long time in Wet Mock, I
was beginning to wonder if I was going te have to

openr my visor, I was really uncomfortable,
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1.2 Communications

White
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Ruy everything worked out ckay on this one,

Yeg.

Tre timing wag excellent, I itncught. I didn':
trink we had any precbler at all.

¥o. T den't believe they missed a strcke con the

insertion.

T think <tne communica’ions were pretty well
worked out, Jim?

Right. One thing, the last three minutes or four
minutes, we got a litile confused about who was
talking to who. I was getting the Spacecraf?
Tegt Conductor, the Booster Test Conductor and
the CAP COM at the same time.

We got & split count, too, on lift—off.

Tre firs*t three or four minutes I was hearing tre
Bioster Tasv Conductor., I heard what was going
on or his loop, and I was listening to him get
ckecks in from all of the guys. I really wasn't
getting a clue as to what wag going on. I was
supposed to be getting the booster clues from the
test conductor. I was supposed to find out when

the engines were going to gimbal and when they
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were going to open the prevalves and stuff., I
wasn't getting it from him., We were getting a
lot of other information that made a lot of gense
to the Booster Test € onductor, but not an awful
lot to ua. There were call-outs like}§equence
0500% complete,” Well, this Jjust didn't mean any-
thing to us. On top of this we had the Spacecraft
Tegt Conductor calling out the times, and super-
imposed on all of this was Al Shephard, the Cape
CAP COM, calling out events that he was reading
off that went on at certain specified times. He
called outVStage 1 prevalvesVand we could hear the
fuel gushing downstairs and the whole booster
rumbling. He called out!Stage 2 prevalvesiand
you could hear the same thing all over again. I
thought that was a lot more meaningful than the
test conductor comments.

T think that was wrong,the way they were doing it.
I think we weren't supposed to be on any loop
except CAP COM at that time.

Well, T think what happened was that we got this
thing over-coordinated. Al was going to give us
811 this information, but then as a result of

G7-3, {(Gus and Jolm said they didn't get enough
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information about the boosters) they put thig ir-
formation on the test conductor's loop Loo. Ye
had too many sguys talking. I think 1if jus:s O
COM talked from three minutes on down we wonld

be all right.

4

Yhis ig the way T thought it wasg soing to hanpen,
and then from three minutes on down it really aot
busy with the yak, yak, yak of everybaody izlkine.
I don't know whether we got off the 3ooster Tist
Conductor's loop or not, but at firal cocurntdowr,
Al gave me 2 minutes, 1 1/2, 1, 30, 20, 10, 9,
8, 7, 6, 5, 4, 3, 2, 1. I got a similar count
from the Spacecrafit Tesi Conductor but it turned
ort that they were a second out of segquernce on
the countdown and Al was giving me 30 and our
Spacecraft Test Conductor was giving me %, So it
went ten-nirne, nine-eight, cight-severn, They
were at the game time., All T knew was that we
were geltting close to engine ignition and ther iz
started. So, we zot a little over-commuricated
there. T think they kept us adequately informed
or. the held., As a matter of fact, I'd say we got
over—-informed there at the end. We had too many

guys keeping us informed and I think the pendulum
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gworg from the G7-3 flighi wrere mobody gol in-

formed of anything over to cur flignt where we

game ovent.

m our flight, %oo, we wcre roally more

aware of the problem *than thosc people wore. We
could 8iv rignt here and sec the gzntry come

dowr and stop, that was rezlly the oriy provslen
they had in the whole count.

T don't thinznk radio digcipline is a proviem, bkach
guy was disciplined on his cw: cranncl, They were
conducting their tests on thelr own channel. Bul
we were listening o three differonvu cormunica-
torg at the same time, We shoold have nad onl;
ore. I trink probably what we will rneed te do Is
to get toc about T-3%, and thew just cut in In

CAP COM,

T™hal was fthe way it was plarmned Lo ove, | thougns.
That's the way Al planned if.

Tret's correct. T thirk, tecavaae here had toen
some lack of information or GT-%, inas i1l some-
how nad beer written into the SEHIR so wnat we
were also on thno Booster Zest Conduc=sor's OIS,

8¢ trat we were algc geiting hig countdown. 1
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ey

think CAPF CCI, -alore, would have ooorn suflicieont,
cne further comment, 1 haa o turm my OF volims
a1l Lhe way up to hear anybody, T was al oax.

here wo wore sitting right orn

4

L A

gy wwe miles away, and uners

volume full upe 1L dida't give me mueh conii-
derce 28 to reception L was going to zol when _
was 200 miles away, cr throe or four or five
hrndrec miles away. 1 tnought that the volure
contral on the radic was inadesuate,

We wore wondering wral we wore golng fo heave wrhon
we ot up a hundred mites.

that's rignt, AT wmax voitme wo didn't nave onougn

+ |

nd at minimum volume 1% 2ildn'w skhuf it ofii'. We

@

wi.tl cover this later.

(A

c.% Drew larticipation and Jounidewn

It

MeDiviud

white

. s N - = AL
vhing it was Jued

goout righl., | dont'i ithizk
we were over worxed ana I inink we had encugn o
do to keon uz busy.

hetvally, al we realily made was a check of
switernes., There wasn'b realily Loo musyw elsce,
Havirg the back-up crow run that nidcount was <he
the right soztuticn. 7T woulan't have wanzicd wo

parsicipate in arymore cf the countdown tran 1
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did,

That's an excellent point. The flight crew's
participation should ve the final count, not the
midcount arnd precount. It doegsn't tire the prime

crew out doing & 1ot of chores that they don't

reglly have %0 do. I think this is & geood pro-
cedure.
Initially, the first 20 or 30 minutes, I was

sguirming aroutnd and I felt a little uncomfor-
tarle., But after 1 had teen in for 30 or 40
minutes I didn't feel there was a real resgtric-
tion on staying for soveral mere hours, I would
have peen very disappointed if hey nad gaid,
"Well wyou have been in snhere long encugh and we
will work on this gantry and try i% again fomor-
row," I would have been happy 1o siay threre
several more hours wnile ithey fixed the gantry
ingtead of prlling me out,

After an hour and 40 minutes,whicn is ithe end of
the normal countdown,I didn't fcel unecomfortable.
We sat in the simslator and were a lot nmore uvn-
comforigble than this, I didn't feel uncomtfor-

tatle, I had a chance to take a couple of litvle
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neps, 1 noticed Jim was napping too.

Yes. T corcur with Ed, althougrn T don't want

to get carried overbogrd. We shouldn't scrub

due tc crew fatigue.

I think it is up to the crew. If ne crew is un-
comfortatle thoy should come down. 2uit I don't
tnink he should say, "Okay, two hours and %0
miruies. You cut this off.", because it ig an
operaticnael procedure,

When I first got assigred to the crew T always
felt one of the tougrest things to do would e
laying back for ar. hour and 40 minutes or so
prior to launch, The time we spent irn the simu-
lator layirg or ocur back, I theught to be a very
uncomfcrtable position. 4s we went through all
the trainixg and testing at McDonald, and again
at the Cape, a1y back got more callouseg on it.
I got used to laying with my feet over my head.

At launch time I wasn't a bit tired from laying
or. my hack.

Thig is brougnht ocuf in ore of our last simulations,
where we ran the whole four hour simulgtion and
we forgot to have them tilt us vp Lo 30 degrees.

We just got used to rumning that way,
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MeDivith Trat's righi, I jugt don't think we should
scrub the flight because of fatigue.r dan't think we
shouzd dc that, We weren't approaching this peint,
Whivte We had & long way to go.

1.5 Znvironmental Control System

FeDivitt I think we ough®t 3o get this waler maragement
panel squared away and everybody figure out whai
we are supposed to do with those switches., 1T

don't think we should be arguing abtout where the

4]

gwiitches are suppcsed tc bhe on inhe launch pad, If
I hadn't asked scmebody where the waste marage-
ment switches ghould be we would have probably
launched wish it in EVAPORATOZ, I krnew that
it wasrn't supposed to be in the evaporator. At
one of the ten thousand briefings we got on it, we
were told 1t shcouldrn't te there. We ought to get
this kind of s*iuff sguared away before launch day.
Thirty minutes pefore lift-off we were arguing
about where that switch was supposed to be,

White I wasn't confident that they knew where they
wanted that switch to be.

McDivitt Well, I didn't think we should have it in ithe eva-
porator. 3o, I think that water panel could have

cost ag much as a weeks siip on our lauwnch hecause
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thoy didn'% know wnere So wut thoese valves ana
it's only got three valves on it. It cugrt to be
made much simplicr fnan it is, I thirk trey
ghould get that sguared away before ihe next
fligh=z., % axnd T knew where we wanted it, We
wansed 1% off and *he olrer two gwitches in

AL and leave it alore. That's what we flew

with. Thei's tThe way 21t cughd to be fixed,

We can get canned, theugh, for not flying with ic
Ir tre right positiom uy the checklist. It
didn't say *hat orn *he checkliss Every check
ligt we got was different,

That's right! Bach cne was differens. Finally

we declded we were going to do i% as we did and
teft it through out trhe whole fliight. Fvery-
thirg werked {ine. We had EC3 briefings by a
m.ltitude of peoples from MAD Including the

guys wno desisgned 14, bMveryore of them dis-
agreed. Tt provably started out to be cne ol the
simplest <nings irn tre whcle spacecraft, By the
time they got *threcugh confusing us wizh it, I

got the feeling nocody knew what was supposed to
ravrver to it. I consider tris the most danger-

oug of mli,
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I was convinced of irat, tog, afler tre mix-up

in putting all *re water in trne lithium hydroxide
tanks.

There would rave been about a 30 minuve foeur-day

nission.

The people that built the thing don't krnow how

It is gupposed to go. Threy had betzer decide

tnig ard let us krow., T fels srat George Hoeo at
tre Cape krew what was going on except the Cape
tersornel got =he valves in the wrong position and
almess “ost the lithium hydwcxide canister full
of water with rno water in the tanka. Z'm ncot

pointirg a finger at Gecrge lice - T *nink he's
retty knowledgeable abcut the system. Maybe
gscmebody Just wasn't fellowing directioms. 2Zub
somebody'ought te find cut sbous the water

ranagement system and make 1t clear tc everybody

how it is suvposed o bhe cperated.

You can hear “rne prevalves tcth first and second

-

stages. “re prevalves and the fuid gushing arc
very loud rolgses comparable to <he engine gim-

oaing, T yasn't really awarce thas shey werc

golng to be that loud,
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I got that feeling wrhen I read fjug and John's
debrioling.

Pid you? 1 did=n't. I got the impression thzt i
was going to te a much guiefer nolise.

Well, he wrncle roise leve! of fthe engine gimbal-
ing was louder than I ircougnt it was going to
te. It surprised me.

Yes, oagine gimballng was much louder *rnan I
heard befcre. We neard this during Wet Mock and
during precount and at midcount. VYou can hear
thogse engires gimba. arcund; they really shake thre
spacecraft., DBut, I really wasn't prepared for
Tne tolg noise that tre prevalves make, and such

a long roise as that fuel gushed dowr 4o the
bottom. I guess that was wnat 1% was.

T dién't like “ne sounds and vibrations we gov
wren they raiged and lowered the gantry.

~t shock ftre whele gpacecraft.

It shook *he whole spacecraft--did you notice now
it rever came up siraigr3? The spacecraft was
supposed to line wp kind of Iike this ard then
wham! I had vigicns of them knocking us off ard
laying us flat on the ground before we were

lautrched.
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Those are closely associated with the sounds.

Yes. I think that the engine gimbaling makes a
tremendous vibration in the spacecralt and pre-
valves on opening and make a tremendous vibration.
The gantry going back and forth vibrated the
gpacecraft. T don't think there is anything else,
do you?

No.

Well, you can sure see the gantry lower and the
white room disappear. That is about all you can
see besides the sky.

That's pretty impressive. That!'s when 7 sort of
got excited, when the gantry went down. That's a
new realm.

I thought they were going to launch me.

You're sitting there by yourgelf then, instead
of all those people milling around.

T do want to make one other comment on this visual
thing. We did Wet Mock about one or two o'clock
in the afternoon. The sun was shining right in
the window, almost straight down, such that the

sun came across my visor from about just at the
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cridge of my ncse on down., 1 had a tremendous
anountl of refleecticn inside the helret, and I had
a greas amournt of difficulty seeirg She instri-
ment panel. As a matter of fact, I'm not sure -
could have seern the ingsrument parel at all.

ﬁhoso first few seconds there are extremely cri-
tZcal on laurech, You have to be able toc see irose
tark pressurc gages. wWe oughlt to xeer this in
mind for those late afterncon launches,

"rat g a8 problem, but the g loads are so small

gt this *ime ycu could almost forget atzut look-
ing up.

Did I fly iike this for &while during launch?

T don't think so but you could have, Tre g load is
so small,

T'm not gure wnether 1 did or not.

"his i what we rad to do during Wet Mock. We
had tc put our hard vp and cover the window to
lock down at our instrumerts Yo see them.

I'm nos sure I didn't launch hat way.

i wotldn't be surprised if you did.

-

T don't think T lagurched that way, tat as we

Tilted over and we got in the sun, T thirk T put

my hand up for awhile.
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White Weil, if the g's are so low that--

—
N

KeDivite When sun gets in your face you car't see ithre in-

sirument panels because they are just too dark.

White The sun geis in your eyes. The point that Jim

was making i1s towards a late-ir-the-day launch,

whicrh we might have lacer in thne program, inore

might te a bit of a prebleom of secing tre ingtru-

mente during lavncn. Urnless Irey put something

uap, which I really aon't think you wanht to

dc You

arc just going to have to put your arms up arna

shield the sun out and concentrate on your

struments cr you won't gee them.

There is probably a point even in

in-

Just

an early moru-

irg trajectory as you stert to pitch over where

tne sun will come right in your window and you

won't be able fto gee your irgirumenis unless you

shield your eyes.

Crew Staticn Controls and Displey

Walte I formd the switches all where they were suppesed

to Tte and the cockpit all sct up.

MeDivi

1=
et
o

50 did T, cxcept the cormeni 1 made orn the water

management gystem. They didn't rave Ytre control

where 1t was supposed to be. 4% least,

CONFIDENTIAL
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it in the place where everytcdy was arguing about
wrether or nct it should be.

T certainliy appreciated the work the backup crew
did getting the cockpit all set up for us. Every-
whing was ready %o gc wnen we stepped in. That's

the way it should ze.
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2.0 POWER FLIGHT

CAP COM gave lift-off, about as good a cue as you
can get.,

Wasn't any question either, Boy, you could feel
the firgt little moticns of the booster as it

went up. It was really great!

I think you could feel the acceleration at re-
lease. There wasn't a doubt in my mind that we
were loose,

That's right. I don't know if I could feel the
bolts or hear them.

As a matter of fact, it seemed to steady out a
little bit. The vibrations seemed to decrease
a little., Pretty impressive!

Not much vibration at 1lift-off. Very low.

Very low. I got vibrations later on, though,
didn't you?

Yes.

Noise. There waan't much noise, was there?

No. There was less than I had expected.

Noise wasn't a cue to lift-off. Noise was there
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il you were bolted down all day long. T dor't
thirk the noise changed a bit at lift—off,

You could see the visual cues out the window.
You were watchirg your gages, Jim,

Were there clouds out there?

No, but I could see it ir Tthe clear blue sky.
Could you?

Yes. I could see the motioﬁ.

Okay. Well, I couldn't.

¥ was looking out.

I gaw a little cloud go by and then I didn't see
ary more clouds at all,

It wag beautiful!

The evert timer started just like it should. Of
course, that's the hest display inside the space-
craft for lift—off. The event timer staris, and
it did.

We got hoth clocks started with the time hack., I
had a waich hack on 1lift-off and the ... handle
going, I knew when the engine ignited, within
half a second accuracy. Trree geconds later I
was waiting for the lift-off axnd it came right at
three seconds.

We could tell ignitior, too. We could hear the
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things go.
T agree with you, T knew we weren't going to hold

it when that lift-off went.

Roll program came ir at ten scconds Just like it
was supposed to. It was smooth, ard it was just
the way it was planned, on at ten gecords and went
out at tweniy secconds, Cotld you sce it roll

out the window?

You car see everythirng out the window, I thirk,
You car probably tell ©y the way the sun rays are
moving, cen't you?

Yes, by change in lighting. The right seat has

a better view. You have to watch the gusges =o
clogely.

I didn't even look out trne wirndow.

I krow you didn't.

Pitch program started just like it was suppcsed
to, at twenty three seconds. Pitcred over thre
rroper amount, the pitch needles looked like
they were hanging in trere all “he way.

You could see the booster pitch definitely, and

that was mainly due to a change in the lighting.
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2.4 Aerodynamics
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We were getting aerodynamic ncise, which built up
‘o mex g. We got some pretiy good vibraiicns at
max 3.

That's where I had the most vitratiors. It was
just shaking like this,

It was vibrating and noisy.

That was the loudesi noise we received the wncle
flighe,

Right after max g if{ got very quiet,

This is where I had the most vibraticns. There
were more than I expected.

Yeg, me too, You can't simulate this in a simula-
tor. You get more vibrations than you do ncise.
“re only thing they have in the simulator is
woise, they don't have vivrations. It was pretiy
loud ard the gpacecraflt was actually shaking
aroind a lot. If was really vibrating.

Yes, it was. More than I expected.

The whole thing was really going at it. Almost
like a F-80 or & T-33 at gbout C.8 Vach,

Very good analogy.

2.5 thrnvironmental Corntrol System

Whize

The cabin started venting shortly after lift-off
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and continued so until about 40 seconds and sta-
bilized out &t 5.5 and T made my call in. I
think I might have called in on RECORD.

You did.

T gwitched and made the final cell at about 1:10,
I realized I called on RECORD and switched over,
How high did it go¥ Did it go to 5.57

5.5 and it gtayed right there. And then I
noticed later on it progressively leaked off until
it got to 4,9 where it stayed. The suit? There
really isn't anything to say about the suit.

Ne, I don't have anything to say about the suit,

Tt operated like it was supposed to.

The noise built up gradually until we got to max

g, then it just dropped off.

The deterioration of the noise was almost instan-
taneous.

Very quick, It wasn't instantaneous, but it was

very guick.

In fact, it startled me when we separated.

I didn't notice anything on the rate needles that

had anything to do with the windshear I couldn't
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pick out windshear ' or them. Tow about you, Zd~
lo,

Iid you see any astitudes”

Xo.

o blig divergences from windsrear.

wWe got both cf our DCE updates rignt on time—-
1v45 and 2:25,

Yo comment, Ed is in charge of ICS updatices.
I'm the butvon puskhier., 1 do everything about
prshing tre buttons.

I car do this with this little stick.

You can do it uniess I nave my knee cver it.

krging 1 Operation

McDivist

They operated the way they were suppcsed tc as
fer as I could tell. The tank pressures siayed
Lp fire on Dbcth Ingine 1 and k¥ngine 2. There
wag never ary dcubt in my mind trhat they were
going to stay up trhere. There weren't any of
those things like we saw in those simulations
where they came on down preity Zow on the gages
whexn they were supposed to te at 18 or 15. There
wasn't anything like that. They Just siayed on

up there,
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Just where they were supposed tc be,
Yes. 7T follcowed thenm g couple of times and said
they were staying uvp fine, They were way un.

"here wasn't any vroblem therec.

Second stage prossurc stayed right on up there
very high. Just the way they were supposed fo.
There wasn't any protvlem there. They didn't

decay all during the first stage.

2,71 Acceleration g's

Mebivist

"i"i"hi t e

MeDivitt

wWhite

MeDivitt

Whice

MeDivite

Trey weren't bad and I don't know where they wert
to on the g meter.

cust like riding in an old saddle.

Tha*t's right. It's very comforiatle. Steady or-
get,

Not very long. Gee, we were below—-

Wait a second. Tris might be a gocd place to
cover tnhe pogo. 1 felt the pogo just prior io
stagirg, from about 2:1% on we 2:30. I could
feel pogo.

How much were you getiing?

Yery little. I could Jjust feel it pull :ike this.

Did you feel it at all”
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No.

I could feel it. It wasn't uncomfortable enocugh
where I had to 1ift my head or anytrning. I
wasn't thizking avout a pogo at all. t wasn't
like T was trying to sit there gnd think about it.
But as we were going along I ceould feel this vi-
bration. And ther it Just crossed my mind, well
inere is pogo, and iren we went on to staging.

But 4% wasn't bad at all. The amplitude must
have teen--

You were paying more attention to your clocks
while I was waiching the system gages and I
wasn't really aware of the times that were going
on. I had my eyes——

It came around 2:15 or so and lasted to about 2:30,
Mayne it was 2:10 or 2:05, but it wasn't bad.

We had one ares that I will get into later that I
haven't told you about and that I didn't Iike.

On. 8o, I think we hit the poge and the gts.

Frgine shut down properiy. The lights came on.
Engine: 2 light went oul and the Fngine 1 lights
went out, Just the way it was supposed o at

2ECO and stagirng. Two Stage 1 lights 0N, Stage 2
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light COFF, Stage 1 lights CFF,

At that time T realized that we were goirng to

feel the pyros and stuff--feel the scoperation. It
was a very distinct feeling when we scparated., OF
course, we immediately dropped in the thrust.

“rere wasn't any guestion,we had a geod separation,
ir. my mind, Tris is just the way 1t was for sl1l
of our separationg. bkverytime we ssovarated, it
was very clear thet was what had happened.

Ch, yes, “here wasn't any dourt atout it when

that first stage srut off--Voon!

Staging was just as it should have been.

2.74 IEngine 2 Igrition

MeDivit®

Whi e

McDivitt

Wnite

Fngine 2 sfarted right on up. Like I mentiocred
pariicr the light went out and tre tark pressure
wer.t down Jjust a tad, but it stayed way ~p there,
about two or three timeg ag nigh as was necesgary
for staging. Tt never reglly did decreasc. It
stayed up around 4% or 50 psi, arnd we need 20 for
staeging, so—-

I couldn't hear anything.

Didr't you hear the cagine?

No. T was ligstening but it g3ill was qulet.
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MeDivivt T didn't really get much of a cue out of it at all,
excent ine lights wert out and T could feel a
little =it cf acceleraticn,

Wrnite The accelergtion decrecased. Another <hing I
didx'i gel--1I gol absolutely ne piteh-up asscci--
atcd witrn the--the way the centrifuge does you at
the end of an acceleraztion. I think that is
assoclated with the cat on-—-

McDivitth Yes. 1 rthirk that's the way trey rctate trose
ginvaly wher you come or down. 1T they rotate
them a certain way you carn get that pitcrning-up—

White L very safe forward-type deceleration.

MeDivits I thirk that pitching up on the centrifuge is rot
g malfumetion., I%t's Just the programing that's
hooked into the gimvals during the stop program,
You've got o get them a2ll going the same way so
thas you kcep the veciors through you. Durirng
laurch the vector is right through you., 1t's znot
varying around, but in the shut-down or the cen-
trifuge those darn gimbals aren't always syn-
chrenized together. They geb srnifted tack there
and It gives you that peculiar sensation.

2.5 HES Initiate

McDivits Well, I was really watcring claosely out my rate
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needles Just barely changed. We must not have
had any errors at all.

YTeg, I got a full error.

Did you have & full error?

Yeg, my pitch error went all the way down, and
then it Jjust steered slowly right back up. Re-
member you—-

You did ¢all and tell me you had a saturated--
Did you call saturated, or did you say we had a
big one?

I called it saturated, I believe,

That's right.

I called a saturated error and then I called you

that it was steering back to zero.

Yes, I remember that you did ecgll that,

That's the way they showed this on the plot, that
it would saturate there, and very quickly it
seemed to gradually steer right back up.

The steering rates that went in were on the order
of less than half a degree/second.

They were very low.

high scale.

Very, very low because I was on

The needle just barely deviated at all at RG3S
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initiate.

Tt owas bhegutiful steering.

Yomiral, nomirzal, znomizal, cxceont like srat

satiration on the error rneedle, bul we have teeon

bricfod on tha=.

“hat's right, That's someshing fo Be expecsed,

wWhern did Zt saitraze’

Kight at staging. Lo, rigrl at goildance iniliace,

Jh, okay. I7 salturated right there.

Figrt there at guidance initisice, which i3 wnat

lats
Lah

and

lrey said thoy were sald we were

rere wasn't mach provlem.  Wd and I had teen
checking bhack and forth on the systoms.
they were gall

TigAT,

The sysiems wore all proetty good. rore was on.y

org I didr't like ard that was Ioe stack readings

on the main emmeters. One was reading about 28
and “re cther was reading about 14. 3ui fely

that <his was associated with oringing the hasler-
ics on. I went through and crecked overything.

Fverylring was recading properly. “he control bus
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and main bus were all reading all right., I felt
it was just a misbalance of loading. T talked to
somebody previcus to this time and it was
explained to me that this could happen this way.
I felt perhaps it wag in the adapter batteries--
would feed through on one of the stacks causing
one of them to take more than the other,

Yes., You could have gotten into the knee of an
adapter—

This is what I had figured--that a couple of my
adapter aatteries were unbalanced, causing this
to occur., I also had seen this on the simulator
guite a few times.

When did the unbalance start? When we got in
they were-- As soon as we were on internal
power?

Right. And T didn't feel this was the time to
talk about 1t. It was still under 30 amps, which
was my point. 8o I didn't bring it up.

You didn't want to worry meT”

I didn't want to worry you and I didn't want any-
body on the ground to start hollering about it,
You should have written me a note.

1 did feel that this was exactly what 1t was--
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that it was adapter batteries. That was the only
abnormal type of indication we had in the systems.
They were all real good.

Well, we had good communications with the ground
during powered flight.

We had pretty good communications. T called the
"Roll Program”, and nobody angwered me. T sgaid,
"Well, to heck with it, maybe they just aren't
gelting through." Then T was just starting to
call Roll Program complete when Gus called and
said,"Did you get the Holl Program?" Now that was
the only transmission I made that wasn't acknow-
ledged.

Yes, T heard you calling, too.

So, if they lost communications it must have heen
right at the l0-seconds time, and it should have
been for less than 10 seconds. It couldn't have
been for more than 20 seconds. [ heard the count-
down to 1ift-off and T heard Gus call and ask me
if T had the Roll Program started. This was a
little bit less than 20 seconds-- around 18 or 19
seconds. That is the only period of time T
didn't hear anybody 1 should have heard. So, if

we lost communications, that was where 1t was.
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2,78 Acceleraticn

VeDivite Well we got up to 7 1/¢ g's. The acccleration
wasr'h bad av all, T guess when you are really
interested in what you are doing like on she Toost
or reentry, those g's don't mean aryiring, I
don't like *o ride *re cerntrifuge. 7 1/2 g's is

7 1/2 g's on the centrifuge, tut cn the booster—-

White My vision was crystal clear.
MeTHivitt Me, too, I wamsn't over breathing hard. 1 wasn'ih
huffing or puffirg or anything. 7 was just leayring

dhere relaxed.
wWhice Particularly pn this one, The accelerazicn burm
durirg powered flight and insertion was very light.

2- 4|Q T3y

- LI

Mehivist SECO occurred as it should have orn my clocx. Hd
thought it was abcut-—what did you say it was”?

wWnite T thought it was a second or so early and it
concerned me because Lthat meant we were going o
rave to burr. 2o I wag quiitc cxpecting to hear
a big AV come up from *tre ground. There is =no
questiorn on tha<t 3FCO either. Ti ghuls off and
you get that lirear straight deceleration.

MeDivith The thing that surprised me was tha: we werern'?t

telking avout it at all. We were ust going as
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straight as an arrow when that thing shut off.

White There weren't any oscillations or roll.

2.20 Bteering

McDivitt I was getting a sinuscidal oscillation on my rate
needles, and T don't know now whether it was
piteh and yaw. T called it out at the time, to
you anyway, Fd.

White Right. And my sttitude arrows were--

MeDivitt Your attitude arrows were right on? Okay. But I
was getting an oscillation, very small, about
plus or minus & quarter degree in rates. Not so
that the needle was aclually moving back and forth
across the dots. It was pretty obvicus that it
was. MNow, [ sort of felt that I could leel that
movement a little bit, like this, but not annoy-
ingly and certainly the stabilization was holding
it close enough. Bul it wasn't that the rate
needles were Just constantly oscillating back and
forth. 1t seems to me it was in piteh but I'm not
reglly sure. A booster pitch,

While The attitude error needles were the only devialion we
had at any time. %Yaw was just about nominal all
the time, We had the pitch deviation at guidance

initiate. It went to full scale and sleered right
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back in, and also rignt at the end we hed, in
piteh, 8 1ittle bit of & pitch-down rneedle irndi-
cation which increased fto zno meore than about a
degree at hocster shutdown,

You got about a degree,thicn,on shut down?

Just about a degree.

Yeg., I kept glancing over to sce how you were

doing., 'Tey were always right necar lre center for
Yegh, Hight rear the cmd they trailed down just

a 1ittie bit. I'd be interested %o see what the
grotnd thought or tris,

Yeg, You'll have toc go over and lock, 2'm ogura

they have *them,

CONFDENTIAL
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3.0 INSERTION

Yes, There was a Post-3BCO. In the pericd be-
tween SECO and SECO + 20 seconds, I unstowed the
maneuver controller. I don't know where our
attitudes were, They were the same as they were
at SECO, and 1t was about 20 degrees pitch-down,
wasn't it? 'he rates during this period were on
the order of less than a half a degree/second.

We really had a period of from SECO to SECO + 320,
50, during this time I actually fired the trans-
lations thrusters at least two times in one axis
to kill off the rate in that axis, and I think it
was probably the booster yaw or spacecraft pitch
where I actually fired the thrusters once or
twice to bring the rates back. It might have
been the other way around. But, we didn't jetti-
gon. the fairings then. T did unstow the mancuver
controller and the attitude was the booster burn-

out gttitude and the rates were very low, less

than a half a degree/second.
I think we mentioned prior to this

time the feeling that we came off a little half-

CONFIDENTIAL



Z.2 GSECO 1+ 20 Becords

LN
w2

CONFIDENTIAL

cocked cff +tn secona stage.

MeDivitt

1
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MeDivite

Wnlto

MeDivitt

We wore going to gay on the beoster unbii SRCC
30 irsgstead of SECC + 20. At ?0 seconds tre IVI's
started displaying and 1 read them off as 20 for-
vard, 11 right, and 5 dow=m.

Right,

Thilg was whien we were g3ill in the 90 degree bank
pogition, s that correct? 0Or wag 1t affer

rad rolled rigrni-side-up?

It was after you had ro-led right-sidec-up.

Okay. Well, ther *the IVI's displaycd when wo wore
5till on our gide. [t seems t0 me they were
atout 25 feet/sccond forward, and sore osher
wumbers, but anyway they were low crough wrere T
Felt wo were ceritain’ly iz oruit., Al least the
IGS was telling us we wore in orbit. During this
time, as T said carlier, T tried o damp the
spacecraft rates, the spacecraf:t boosicer rates
which were guite low., < checked to see that the
JAMS Power Switelh was in ARG and MANEIIVER,
and *o sce thal 3 Tad swiiched owver te DIRECT,

I told kim T was geing to do some Trrusting out

T wasr't going to separate yet, sc that when he
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heard the thrusters go off he wouldn'st push sne
SFACLCHATY 3EP,. Then we did scparate the svace-
craft with the exaet roubine we pracliced Zr oo
simulator. I sald, "“hrusting, separate", and you
punched the SHEPARATH button ard I guess you wonrt
se Rate Command, T thrussted stralght ahead for
about five seconds. Thig is wrere 1 ftniink we

came off crooked. 'This is the zart 3d was mer-
tioring before. We cldn't geem o come of”
straight ghead. We scemed to te getiing come

sort of an oscillaiicn thet got us going in a dif-
terent dirccticn thar wrat we had going on the
TooBLer.

“t geemed.. like one side of tre separavicn ulare
came of® with more force thnan the othor.

Yes. That's wrat it seered like Lo me.

Tt separgzed at g vil of arn angle.

That's right. We didn't goparate forec and afty

we gcparated with a lo% of rctation .o this zide.

Yes.

Vir-ground cormuricaiions werce ail right, Wo wors
talking lo them and they werc talking to us. 1
rever had any problem theroe.

Shortly thereafter they called up and told us we
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rad a 153% oy 57 orbit., BSo, they were walking o
us. I don't think I ought to read off this stuff
now, tut they gave us tre 2-1 data and all the
rominal data we were supposed To get. It came out
fine,

Say agein what the IVI's were while we rolled
right-side-up.

Right. At the position we decided on faking our
IVI readings, which wes heads up in a zero-zero
attitude, you read off the IVI's 3o me as 20 for-
ward, 11 right, and 5 dowm.

Ckay., Ther T didn't bother nulling the pitch
needle tecause we were really vressged for time o
get around.

No veleceity correction was called up to us and
since we had no velocity correction, and we were
fairiy busy at *this time, I didn't even read out
the 52 or 70. T wasn't particulasrly initerested
in them. It's a funny thing though~-352 was
ponched in and had teen read out and it showed 30,
It had been punched in so it read ount, you see, as
soon as someshing came in the gquantity. 3o, I
did have a readout. I read out 30. I remember

locking at that.
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3.3 Ingertion Activities
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I thrusted and got off the booster. Then T went
ahead for juet a short time, and then I started
to turn around right away. During the turn-around,
I jettisoned the fairings. They went off with a
bang. I could see the fairing over the horizon
scanner go, but I never did see the fairing off
the nose go. T just assumed that it went. We
were already in just a mass of debris up there,
because when we gemarated from the booster there
was stuff all over.

A1l over., It really flew by to the side of the
spacecraflt,

Yes. It was all ovér the place. As we. were
turning arcund it looked like we were going
through a snow storm. There wag stuff all over.
Finally we got turned around, in about a minute
and a helf, and we could see the bocster there,
There's one thing I would certainly like to see
somebody do--I'd have give my right arm o have
had a camera when I turned around and saw the
booster. I'd like tc see somebody carry & camera
in a semi-stowed position so he could immediately

get it out and come around and take plctures of
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the boogter. ®ither the camera, or belter yet a
16 mm camera with a normal lers on it. Just tuck
it to the side of your leg. TI{ 1T had thought

about it I thirk this is what 7 would have dono--—

just comnected the camcra, tucked it by my leg,

v,

1

ard taken pictures of the bcozter at this time.

I thirk, Fd, tris ig prcobably onc of those prnilo-
sophical things. On the first ortit you've go
save Lo prepare to come back in case you have a
bad spacecraft. You've got to be ready fto reon-
ter during the first corbit. Tidis is the kind of
tind we feound curselves in up there. During the
first orblt we really had a lot to get ready for
halfway through the second orbit, tut on the otaer
hang we had to be in good ercugh shape so we could
reenter 1t at 2-1. FKow, we dida't nave anything
vo go wreng so there wasn't any provlem, but I
think when you firasi get irto orvit you'wre in a
protlem, This kind of a shing, 1 <hink, is a
proolem you may have later on. You've got o be
ready to elfect gt lift-off plus one secord, and
you don't want to be sitting there holding a

camera or something like that. Both your hands

are busy But like you said we could sfow 1t

CONFIDENTIAL



Wnite

MeDivitt

White

Mcbhivitt

White

MeDivits

White

CONFIDENTIAL

spmewhere.

I think you could. You could stow i% beside you

in the seat. I think we over-empnasize the neceg-

sity, particularly for ejection, of having to have

everything stowed whern you are only ejecting up to
12 000 feet and at very slow speeds., We cersainly

have g neck of a lot more working against ues in

our alrplanes we're flying around.

That's right. I agree with yeou. I'm just saying

this pnilosophy of being completely prepared o

reenter during that first orbit is in conflict

with doing this kind of stuff in the first oroit,

toc.

We ought *o get some of this, though. I think we

are missing things. I would have really--

Yes, I thirk so. We couid have reaily had some

beautiful picsures of that booster when we were

close to it.

1 also want to commert a 1ittle vit on the booster

itself. I locked as closely as I could at the

nozzle skirt and the aft end of the bvooster, and

I saw no damage whaisoever,

No, rneither did I from our vantage point.

4s far as I could see the nozzle skirt was com-
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pletely intact. There was nothing wrong.

Okay. Let's try to follow this insertion activi-
ties list here. 1 Jettisoned the fairings, as I
sald, as soon as I started turning around, Then
Ed went through the checklist for us, After I
fired the fairings I turned off the BIA Bwitch and
the retro rockets when he called. I was probably
doing this hefore Ed called, wasn't I7?

We did things Just like we had been doing them on
the simulator. We don't Just take a checklist
and run down it item for item because there're
things you have to be doing, and it just doesn't
go in a sequence like that. T realized this was
the way it was going to go, and T actually took a
pencil and checked items off, If you did an item
I checked it off, and if you didn't I left it un-
checked and we got it later. You Just cant't ex-
pect to run down the checklist item for item because
you're not ready to unstow your life vest or to
get up out of your seat belt. You don't do that
for some time., I think the logic on the check-
list we have here is a very good sequence--,

We reviewed that checklist 50 times. That's
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probably the fiftieth checklist we've got there,
and 1 don't think it could have been arranged any
better for the two of us.

1 knew Jim wasn't going to undo his seat belt har-
ness and T knew 1T was going to have to because [
had to do certair things that he didn't have to.
The point that I'm making is that the checklist
doesn't have to be accomplished item for item,
completely done in numerical sequence.

Okay. I think we'll revert back to the exact
subject of 3.3 now. Safelying the switches. 1T
saftied the switches—the BIA Sguib Switch and

the four Retro Rocket Squibs Switches. 1 tested
the sequential lights, but at a later iime because
I was involved in turning the spacecraft arcund.
But I did test them. As far as stowage, T stowed
my left arm restraint and my D-ring, bul I did

not put my safety pin in.

I went through and put my arm rest down, put my
safety pin in., That was one of the first things

T did.

I might comment that I never did put my safety pin
in, I never put the safety pin in the D-ring. 1

felt the D-ring cover was adequate, and it was.
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White 1 know, you never have been particularly too hot
on thati.

MeDivist Noe

Whise Tnen T went ahead end discornected myself. 1 had

-

a 1ot of things I had %o sguirm arcound and do. I
left my life vest crn as we had planred tc do, znen
take them off leisurely at a different fime. I did
ret fird any reascr to put the drogue pine din. 1T
don't thnink they are savisfactory in any way. =
dor't think the pin itself is satisfacuory, and I
dorn't think the locaticr or type of holeg are
satisfaciory. 1 will elabcorate or tnem a little
further. We have had aircraft zrcund for a long
time and we have learned a lot aboul safety ping.
We have come up with some pretiy good desigms on
safety pina., We nave a desigrn on cur droguc pixn
right row whichk ig nc more than tre very firss:

type of safety pin tha?t I saw on an aircraft., 1
think that we are past the pecint where we should

te starting right out at the bweginning, We cugnt
tc put a properly designed safety pir in there

“hat you can insert a litole easier into the heoles.
I'm not goirg to try to design *he pin bui 1 think

that it should have some type of shaft on ii that
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you can use to stabilize the pin when you insers
i%. Anrd when I say the holes Shrough whicr yeu
insert the pins are unsetisfactory, I'm referring
to hoies through a cylindrical shaft that is
hollow inside so that you rot only have tc find
tre hole tc pat it in on one side, but you have
to work it around and find ithe hole that it goes
through on the other =zide. I don't vpelieve that's
satisfactory. 1 don't zhink tne opening intc ke
hole is supposed to be beveled and they weren't
teveled on my seat and they weren't beveled o=
Jim's seat, either. I ithink a bheveled hole is g
hole that is bigger on the outside than it is on
tre inside. T don't believe there is much dif-
ference between the outaside ard the irside of the
holes for the drogue pins. I had a difficult
time putting my own in, I put Jim's pins in. 1<
took me awhile, but I put them in, I never did
get one of mine in satisfactorily at this time,
so I think we should do something utetter with

the drogue pins. In addition I couldn't even see
the hole.

You had an easier time putiing my pin in than you

nad putting your own pin in,
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That's correct., I could put yours in fairly easy,
That's right. I think that when you turn towards
the center of the spacecraft, you end up with more
room than if you turmed to the cutside. You can't
gee g thing if you are turning toward the outcide,
This is probably covered later, but my hose lengths
were not long enough to permit me to turn all *the
way around. I knew this when we went through
Weight and Balance. I knew my hoses were not

long enough but it was too late, as far as 1 was
concerned, to change them at that zime. But, I
couldn't see the holes on my side 3o insert the
drogue pirn. I cculdn't see tue holes for your
drogue pin either, but I could get a belter view
of them over there so I knew approximately where
to put the pin. 7T thirk in all respects the drogué
ping sre rot satisfactory. You just can't see
themy the pins are incorrect, the holes are in-
correct, and I think we can certairly dec beiter
with them.

I thirk what Ed is saying is that it's lousy.
That's right. In two letter words, it stinks!
This is the way the batberies were reading oul

when I checked them at insertion. And this is what
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I had suspected they wore doing when we launched-—-
why we had unbalanced stack reedirgs. 1-A read

£ amps, 1-B read 10, 1-C read 11. This accounts
tor your high reading on Stack 1. 2-4 was &,
2-3 was 6, , and 2-C was 6. . -his was thc way
they were reading. 1 ran through a check on them
when we were actually in the boosier phase. 3o
that is why I fel: the reading wasn't tad. They
were both reading about 23 1/2 or 24 velts. They
locked pretty good.

I got my 2-1 update. got the AV of 167, AT of
4435, ard GMT to retro command of 14 48 34, I have
the cther *times too. The time to 400 200 was 2+18,
85 read up to me and the time %o reverse banx

angle was 5+47. This is what we wrote down.

Thig ie oze time I remember row wacn 1 was a listle
irritated, because they gave times %o us in a
manrer in which I hadn't wanted them to, Izey

were supposed to give eiapsed time tut they gave

it to us in GMT time for our retruv. We had asked
them %o give it to us in elapsed. They came right
back up and gave it to us both ways. I remember
writing it down twice, on the elapsed time of

ol 32 35. 1 can see w they did it because it
¥
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was two minutes past one hour 30 minutes, and I
guess they weren't sure exactly what we wanted.

So they gave it to us in GMT and elapsed time
alseo, But that is the information we received,

as far as our 2-1 area was concerned.

1 think Ed had better cover unstowage. I didn't
unstow anything, I was just trying to stick with
the booster at that time.

The first thing I got into was my right-hand
gtowage compartment and I unstowed the blood
pressure bulb. Then I started into the center
gection to get at the camera. The first thing I
wanted to get out was the Hasselblad and the 16 mm,
I was dying to get a picture of that booster. 5o,
I unstowed the Hasselblad and got a good back on
it and the 16 mm camera. I didn't unstow the
urine nozzle as the flight plan had called. We
both had decided we were going to use our launch-
day urine bags as long as we could, and we had
hoped tc use them right through the EVA, As it
turned out, we did. That was about all T unstowed
at this time. T unstowed the cameras, the blood
pressure bulb and also got out the film cartridges

and the tape cartridges. I put them on the side
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of the foot well, where 1 planned to keep them,

so that we could keep a good tape cartridge

available.
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4.0 ORBITAL FLIGET

MeDivits Z think Trhat the orbisal flight should be broken
dowr. into some very distinct seguences. T think
trere are really three of These. The first ore
is abcus the firgt Ihree or four orbits where we
were trying so siay with the todsser, where wo did
the EV4 and where we Jinslly got bhack in. he
time *has we finglly got the spacecraf: depressur-
ized ends one phase of the mission., The poxt
vhagse or sequence of the trings thal come along
is really the second phase. This is the middle
50 orbits or sc, where we did the experimerts and
where we did the fiight plan ir a highiy nodified

rarner. We did the fligrt plan we starzed out tc

do. And <re last phase or scries of seguences
was the reiro-prevaration, retrofire ang the
recntry. The retro-preparation was actually

ancther distinct phase of <he miseiom., I <rirk
that we cught to divide 4 up into those three
phases--the station-keesing and EVA as Stage I,

gerneral orblt as Stage ?, and reitro-preparation

and reentry as Stage 3. 3¢ 1 think we should
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the orbical {light with the staticn-—

Tooaler i thirk that we snould

Jugt piuck that thizg ocut and follow 13 =<rnrough in

T o

its ens and then come vack and pick

1wwyy,

thirgs Vike the trraaters, Tcnlrol Modo Chocks,

Com Crecks, and lhosoe things.,

Zre statior—keend with the voosrer--wWoll, as Z

she

gaid earlier on irserticn thase, T

turr.irng around 28 soon as I comulebed the Torward

thrugting. T ‘ettisored inc nose fairings af'ter

avous %20 or AQ dogrecs of yaw., 1 rolled right-

side-up and thon started yawing around o the

Telt. We saw &1 kirds cof dooris flcasing arcund

ard we Finglliy saw the tcoster beck tehind us. 1t
wag8 already in a peculiar attiiude. 4z btd mor-

vicnea, wnen we separaloed from the vooster,

didr"'t reaily feel like

Tt secmed like we got krocked off te the side of

the thirg, ‘the spacecraft-boosier combinaticn

bent in nalf at tre wWe

of

scparaticr Tlaxn

yawed orn arcarnd the scoster, and trnougnt

it was around 40T feet vack, HF1 shought 1t was

a litzle c¢cics
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T would estimate it at between 200 and 250 feet.
Okay. We were in pretty good shape right then
and T applied about five or six seconds of
thrusting that should have come out around ~ 5.
feet/second, I was in a hurry trying to get our
separation velocity stopped, so I was thrusting.
T had it in Rate Command. I pointed the space-
craft at the booster and started thrusting, and
by the time T got the computer in the Cateh-Up
Mode and the Start Comp button on, I had already
thrusted ‘2 or 3 .. feet/second out and I
counted up another ~ 3 feet/second on the IVI's.
It looked like we were probably stopped, although
I couldn't tell that quickly. I knew I had as
much AV in there as T had at separation, and
possibly a little more, because I tried to hold
the separatiion AV  down to no more than ' 5
feet/second. We watched it for just a short time
and then it was obvious that we hadn't siopped our
separation velocity——our relative velocity--so we
were still separating. ©So, I applied about ano-
ther “3 - or 4 feet/second, which should have
more than overcome the "4 or 5 feet/second

I put in initially. It locked like we had stopped
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then, Our relative velocity locked 1ike 11 wen:
te zere. Fore, I thoughl, we were out arcund

500 or €00 feer. Ed thougns

we wore probsbly ir

closer tran that,

Wnite Yes. 1 zhought wo were in a litdle closer,
MeDivitt Zput in a total of aroumd 9 foet/second x
ste fire® minute and a halfl after wo tursmed

arctnd.

Wrnite T Think we commented bogether on the speed with
wnich the tocsicr was going swsy Pom wg. Righs
off the bat it looxed likxe it was--2% gurprized
mae trat 1t getually looked like it separated T'rom
us as fast g 11 reelly--

HMeDiviis =7 lcooked tike it had a lof more ve.ccity than

the 4 or 35 : feev/secord I aaded at ine

separatior, T4 locked to me, as an off-the-ton-oi-
my-head-guess, that scmetzing in tre spacecrat’s

separalion thing had recally bui’ls ip a lot of
ralative velocisy beiween the bocsier and ithe
spacecrafi. I den't know wry or now., A4lso, 13
looked like we weren't Inplanc anxymcre. 17 was
actuzlly ocut-of-plane so tha: we nad an cui-of-

plane retaitlve verocity trat T took cusn. I

pointed at the booster because, obviously, if
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you're separating away from something, whichever
way you're golng, if you point at the thing and
if you thrust in that direction you are to take
out your relative velocity in all planes. So, it
looked like the thing was off to the lefft or to the
south of our orbital track by a couple hundred
feet and it was going down rapidly. Losing
altitude. After I thrusted this second time, [
knew I had more than enough velocity, much more
than I needed to kill off the 5 feet/second
we'd added. I watched 1t and it loocked like it
wasn't going away from us anymore. It locked like
our relative velocities had stopped, T wanted to-
get the platform alined somewhat in case we did
have to come down in the 2-1., We really hadn't
had much chance to check over the spacecceraflt yet.
So T gquickly went to as close to zero-zero-zero
ag I could get. T used the zero yaw and the zero
roll off the ball and I went to a pitch attitude
that locked like it was about zeroc and tried to
get the ball to aline to zero-zero-zero, At that
time the booster was mostly behind us--mostly
back toward the Cape from us--back behind us with

respect to our velocity back there. Itiwas in the
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window and I could see it. Well, I started
alining the platform and left it there for a
couple of minutes. The bocoster started falling
again, descending below us. It actually went

out of my view in the window. At the time

though our relative velocities were quite small,
go L felt I could 1let it go for another 30 seconds
or a minute and not have it get very far away from
me, It looked like it was coming toward me agaln,
but going below. S0, T allowed myself about
another minute and I pitched down and loocked for
it. It appeared that during that minute it had
gone a lot farther down than I had expected if to
g0o.

Yes, I was surprised. Remember that it looked like
the orbit was gure something different than we
predicted.

Yes, It locked to me like the booster and the
spacecraft werentt in anything that even resem-
bled the same orbit, at the rate it was descending,
I don't know what the range rate was at that time,
It looked like it was a lot more than a foot/
gsecond, though. I don't know what it was. T

quickly pitched back up to zero-zero-zera and
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stayed there for about another ten or fifteen
seconds and went to Orbit Rate. I knew I didn't
have a good alinement on the platform but T knew
I couldn't stay there any longer and have the
booster anywhere near us. 8o, I flipped around
and pitched right straight down and here's where
the problems started. To get down to the boogter
in a long rendezvous type mancuver, what I should
have done was to Just stay horizontal and fire
retrograde and take some total velocity out of the
spacecraft. Bul, when you do this the hooster
continues to pull away from you for a while, and
then eventually you are going to drop down below
it. Then you are going to be in a lower-altitude
orbit and you are going to pick up and catchup
with the booster. Well, with the station-keeping '
we had to do and the fact that the darkness was
only a matter of another few minutes—-

Boy it was fast!

It wasn't any time at all. T didn't have time to
play a rendezvous game with 1t., T had to over-
come this relative velocity we had with sort of
brute force, so I thrusted right at the booster

again. 1 got going down and T used about 5
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feet/second there. Here's where the numbers go
a2 litsle vague, I thrusted down at it and I
watched it gc for awhile, T thought sure we'd
start closing on it agein., We weren't clcsing,
s0 I thrusted dowr on it again. I must have done
this probably three or four times. I can't say
exactly.

White T dor:'t rememver, precisely, how many times you
trristed, I was keeping my eyes on the booster,

MeDiviiit Aind it was a lot tougher to see when it was down
with the grouwnd as a background, I thought, than
wivh the sky as a vackgrournd. During this pericd
of time iis rotatiornal wvelocity picked up zon-
siderably, and during this time Ed checked 1t and
got eight seconds for a compleie revolution.

White A complete revolusion. Yes, This was an esvimate.

MeDivitt “ris meant that in the first three minutes after
we were in orbit the thing had gone up to a rota-
tiornal rate of 40 to 50 degrees/second. it seemed
to stabilize at that rate. Zts rotatioral rates
gstabzlized but I don't believe 1ts rotational
mode ever s*abilized. It didrn't rotate in a plane
as I thought a long body like that would rotate,

It seemed to oscillate in just a random tumbling
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fashion. It was all over. Tt looked to me like it
was rotating in three axes in a completely unpro-
grammed manner. 1t might have been that the roll
nozzle was flopping arcund and the fuel was turn-
ing it around in different directions. And as a
matter of fact, at this time we should go back and
draw a picture of what the fuel looked like and
what was coming out of the nozzle. The booster
was tumbling and you could see the fuel squirting
out of the roll nozzle in a big fan like this, T
had the impression that 1f the booster were per-
fectly stationary, the fuel would have been coming
out of the nczzle in a great big cone the way you
would expect 1t to, but because the booster was
tumbling so rapidly it was coming ocut in & long,
twisted--1like a horm of plenty. 1t was very ob-
vious; you could see it, and there wesn't any doubt
about the fact that there was a lot of fuel coming
out. Whether this was coniributing some thrust to
it or not I don't know.

I want to comment on something that was quite an
experience for me., When I called out to you, 1
was looking down at what I thought, since it was

piteh black, was the sky. I could see little
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sparkles overywhere. And it locked like almosz
a swarlit sky, but it just 2idn't gulte lock
right to me; it locked 1like an artificial star-
it ogky. 1% looked tike scome cf these star dis-
plays they have created for uvs. /And I looked
cver at Jim and asked him if he was sceing lris
ard avout the same time I roticed that he mad
novning Ttut daylight out nis window., This was
tre first tirme that T zad the day:igns-dark
experience of one gay looking iInto pitch tlack
right and the cther guy locking into a coaplete
daylight window cover there. Jim remarked rather
disgustedly to me, "We ars pointed straight at the
groarnd!" Abcut the same time I resiized I was

iocking ous at the fire flies everyhody had seen,

3
t
i3

rchably in a mach more vrofuse guantiiy fthan
rad ever teen gseevr tefore, Ttecause we wore geliling
all this fuel thai was vaporizing inio many, many
particles from the beoster arnd a litile Ttit cof a
comtrivation from the spacecrafs also.

ird we were thrusting, too. I'm sure we had all
that juank on it from our lautnch,

That's right. And the whole area cut in frant cf

my view was just entirely taken up wiin these
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1ittle particles, and this was at sunset, Aig the
flight progressed, each time we rtad a particie or
a group of particleg such as a urine dump right
at sunset or sunrise, the sun would pick ihese
parsicles up and =ney would act Just like Zittle
magnifyirg glasses arnd make very bright spote.
“his 35 exacily what happered. Did you ever see
that then? I think you were more in the dayliight
gide,

MeDivitt No. I was on the daylight side, I didrn't see
wnat you were falking about,

Wnite It was reaily something. The whole sky withir my
view was covered with these little particles--
thousands of them., There was ovviously a great
deal of that stuff in tre air all arourd.

VMeDivitt As soon as we g£ot turned around I could see that the
lights were flasring on the booster, and Fd saw
them, toc. It was prefty appareni, T called out
right away to the gruund that she lights were
working. I don't krow if they understood what I
was talking abvout or not. I alsc ca:led out
shortly affter we came off the booster and we saw
it,that it did=n't Zook like we were going to be

able to touch it becsause of the high rotational
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rates that we already had. We were intc darsmess
by irhe time that we got turred avound, and I had
thrugted Jjust two or three times alb the tosster.

-

We were still quite far above it-—-T would guess
zow on the order of 2000 feet or more and it wes
still dropplng away from us rapidliy; T had aliready
used aboul 25 or 30 feet/second “o get btoward “he
boester. T krew I had to cater 16 during =ne
night time becausc when we came cut of the dark-
ness on the next pass, we haa Lo be next wo 11,
vecause we were suppPcesed to iaxe scme photcs of it
arcurd that time. 8¢ I thrusted some more righs
gt the booster trying to ‘ust overcome orhital
mechanics with brute force. 1t was sco late to
gtart playing fancy games with fthe orbital mechar-
icg, Finally, T got us dows Lo what I considered
a gocd position, and this was orier tc Carnarvor,
I belicve. Hememter wren we finally got it on

the horizon?

It locked like it rad finally siopped.

The relative velccity nad finally stcpped., And
let me now make a gcrnergl commens about what I
thought of the Iignts or it. We had two Tignis o=

the tooster that flashed end they were diametrically
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oppesed on the center of fhe boester, And when
the Toosier was in such a marner that I could sgee
both of the lightse, I could tell relative rates
ard I had an idea of now fer away I was. Did you
fird this tc be true too, 2d, cr not?

Well, I can't horestly say T was locking at it
with that feeling.

Okay. Weli, wha* I am gaying iz that i1 was
difficult--

I want to hkear what you are going %o say. 1'n
not gsure waat you're sayirg yet.

It was difficult %o %tell how far I was away from
it, at vest, tut when I had the boosster in such a
position that I could see both lignts &t the same
time, I could tell by the distance between the
lights wnether T was clcge cor far.

Ckay. 1 agree with that.

And when I ceculd sce these lights flaghirg over a
pericd of *time, i could ell whecther the distance
betweer. them was getiing larger or smaliler so that
T knew if 1 was closirg or nob, Unfortunately,
tecause the cooster was tumbling in this screwy
mannier, I couldn't maneuver around tre Ttoogter

becauge it was tumoling so fast; T was Jusi lrying
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to get cloge to it and not evern mareuver--noi 1o
pick specific pegitions. All T wantea to do was
just get close enougr sc I wouidn't lose 1t. When
T could see these twe lights, I had a8 pretty good
impresgion of whether I was closing cr opening:
for a long part of the early part of the mission
in the night time % looked like we were nclding
our own, and ther we finally started clecsing with
it, I finaily worked it down where we were &t

the same level, All <hig time I had been arove
the voogier, I worked down mitil I was at the same
gltitude with it; &%t least it was on the horizom,
I felt that by then T had goiten the thing under
contrel and we stood & pretiy geod chance of stili
coming out on the daylight sgide with the Tocsgter.
I can't tell you what the range was. It looked

o me like I had worked the range back down (it
rad bheer opening ur as we went ixnto darkness)——

to 2000 or 3000 feet agsin--provably arouwnd 2000
feet. It might even have been as low as 1000 feet.
It could have teen lower tharn that. At ohe time I
got the impression that we were quite close fo it.
Yes. You were wolldering whether you should resro-

grade away from it.
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Tt looked to me like we cculd have goiten as cleoge
ag 200 feet. It was cextremcly difficult tc sell
how cZose we were. What's ycour guese, kAT Jus?t
rick a rurber.

T wouldr's say that close. I'd say you're more in
the ball! park ir *rhe reighecrhood of 70O tc 1000
Teot.

Oxay.

You could be magnitudes off.

Befere we got tc Carnarvon, I rememter, we werc n
reasonavly gocd shave, vecause - had finally
gottier. down Lo the toogster, I felt if I could
Just keep 1T down near the tooster we would ke all
right. Trhen it Zocked to me lixe we werc closing
rather rapidly. So I trnought we were going to ges
next To it and ther we were going to be all right.‘
The reggorn I felt this was because I cecild sce the
“wo lights. It must have been rotating in such a
mearner trat I cculd see the two lighis. Alrmost
every fifir or fenth tvime they blirnked I could see
them. - could sce two of trhem. So T knew by zhe
distarce *nat we were in guite close and everyining
looked pretty good then. And then for a Long,

.org, long pericd of time after thas I never
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saw tws lighis z2gain. 7T don't xnow 1f you dic or
o3, 1 kept Zocking and there was a sinmg.e light
and a single ligrt end & single tiget, and T
d7dn't know where I was with respect tc the voos-
ter. And then T starsed getting The impression
witrnoud really sceing the douvle lights, | guess,
trat 1t was going awey very ravid.y. Mayoe T did
see *two ligrhits ard I just don't remembver 1t now.
Vy Impression was that the light was geotiing
fainter.

T think that nmuss have beern 1it. T think thatu
mugst nave teen i, BRut all of a sudden 1 goi the
impressicn thaw it was leaviag me at a rapid raie,
It wasn't that sasy to sce. Durirng the few times
that *re boogter was up sgainst the sy back-
ground it was casy to zee, Tul when il was down
azainst a ground backgrou=nd, it was very difficult
5o see. . ohink 1% was Just bhefore we zol to lar-
rarven that T fel:z we were in goocd shape. And trem
as we vagsed Carnarvom, T remember calling | could
gsee the lights c¢f the city. Well, during this
period of time all of & sudden = thought i3 was
starting to pull away again. So L siarted

Tnrusting at 1% again., And I never reaily got the
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deoubie blink of the lights for a long, long, iong
sime. Arnd finally T thoughs I could see them
tlinkirg again, and they were almost a single
Tlghu trhig time girce they were sc far away. And
trig oceurred over a very short period of time,
Five minutes?

Toer minuies®

Ves.

£

[z
fl

Is thas righs? Whatever you thirk,
Yes, I fully agree wizl you.
S50 then T said tc Fd,"I .nink we are lcsing it."

sl

S0 . started thrugiing a+*t it again. 411 of a
sudden i% was appareat that the thing wasn'i as
close as it had teen. 50 we started thrusting

at it.

In facs, that was ore time you said we had iocst it,
didn't you”

I said think we rave lost i,
sigrt., T ddian't sa, trhat I had lcss sight of It
T trougks you meant ycu had logt signht of is,

Fo. T stiil had it all the time.

Zut 21 wasn't getiing any bigeser.

I didn't have any idea in the world whnere we were.
Ard T g%ill couldn't reglly tell.

Minally, we

could see the sky siarting to get a little gray
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and I thought at least we were going to get to see
where the thing was, And all of a sudden the
boogter came cut just like that, and you could

see it. The lights disappeared and there was the
booster. It wag "2 or 5 miles away, I'll bet.
You asked me there and I estimated 1 1/2 miles.
Sc, it had gotten that far away in such a short
time, and it was down. 1 think what really gave

me the c¢lue that we were loging it again was that
I had it on the horizon and it had started going
down below us.

Right. It looked like it was about 30 degrees
below —-

It gtarted going down again, And I could see it
was coming down below the horizon, so I knew that
T wasn't right with it. But T wasn't really sure
how far away I was so I did thrust a couple of
times--a foot/second or so--to make sure I always
had a closing velocity with it. A4And finally T

got the thing down. It was down sc that when it
came out it wasn't directly below me; it was out
in front of me and down again. And like Ed said,
I guess it was down about 30 degrees.

That's what 1I'd estimate.
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When it came out of the night and we saw it out
there in the daylight--

Hight., I'd estimate 30 degrees down.

It was abvove the horizon, just barely. Or wag it
above the horizon?

No, it was below the horizon.

I'd say it wasn't more than ten or twelve degrees
below the earth horizon, but below our tocal hori-
zon. It was in the neighboerhood of 30 degrees.
If you looked out level to what you would call
level--but you know the horizon tilts away from
you, go=--,

50 here again we were faced wittr the same kind of
problem--to catck up with the booster, What I
gshould have done was to retrofire right then to
drop down, get a lower orbit, and come back up.
But we had to get to the booster right then or we
weren't going to get to it, because we had the
mission to take photographs of it across the
States. BSo I thought if T could close with it at
10 or 15 feet/second we could at least overcome
our problem, So I aimed behind it, so to spesak,
and down, and I thrusted that way trying to get

enough closing velocity down and another one that
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woxld tring us up to it at the same time; but mess
¢f the thrusting I did was down. Then we Just
aidn't gain on it. T staried thrusiing retrc-
grede with my top thruster, but I was thrusting
more tack and deownward., I just absolutely could
nct get down to the booster., It kept »ulling
away and pulling away until by the sime we goi

0 Hawaii.

You were putting a oz of AV in there and we Jjust
weren't doing snytning., We just weren': making
any headway.

% continued to pull away from us ang it was
fallirng farther ard farirer below us until
finally--

You put ir about 40 feet/second to do something
with it and it hadn't changed a speck,

By the time we got to Hawaii I told them I thought
we were having difficulty doing it. Anywey, I
had decided by that *time that if we were going to
do the misgsion at all, the only ithing we couid do
wourld be %o leave the booster. The fuel was

down to arownd TS5 per cent on my 'gage and the
‘gage kept going up and down, so 1% wasn't a

neck of a lot of heln. I had burned arouné 85 or
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50 feet/second. I had numcers in all three of the
wirdows, and of course gsince T wag charging atti-
tudes and Snrusting in different directions incse
nuncers were going all over the place. Bg T made
up my nind then that I+t looked like a hopeless task
and tha* we rad better stop this stuff or we were
going to loge all the fuel for the whele mission.
We probably wouldn't Tte atle to catek 1%, ard we
wouldn't be eble to do what we were going %o dc.

I think the oniy thing we could have done 3o save
the whole thing would nave beern for us ust Zo go
forward on the locai horizontal and retrograde a
large amcunt on the order of 20 to 30 feev/second,
fall down below ithze thing and caich it.az crois
or go later and actually perferm rendezvous with
it, But because tre flight plan wag sucr that we
rad to get all the BEVA done in the first chree
orbits, and hecmsuse Crris and I had +talked this
over and decided the EVA was the more important
of the twe things, I felt that the best thing to
do would be to abvandor trying to catch up with

the toogter.

Let me interject something else, *co. See if you

rad the same feeling. T had the feeling that ‘he
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ooogter orbit rad changed so much with respect %o
ur orbit that if we resliy went down after ii, it
might Zeopardize our lifetime.
EFonestly, I was concerned about tha* toc, tecause,
rememper,l called and asked whaz the heck our
orbit was righi *nen. The vooster Zocked like it
was going down at sueh a rapid rate. By the time
we gov 30 the Ssases I would guess it was ]
mileg below ug at least.
My dimpression was even mcre. I thougnt maybe it
wasn't more at the time but it was going more. I
felt that 1f we really got vack with fthe boogter we
mignt have a preity goed orbit, vui we would be
dovn ir *he neighborhocd of 230 and thnis wasn's
the altitude we wanted to be,  {dr. the six-day
1ifetime *rat we wanted.
The other thing that bothered me was that we were
going toward perigee where we should have heen
coming vack together. #nd we weren't. We were
puliing away so fast that it wasn't even firny.
Frarkly, I just couldn't figure ouil what kind of
ornit the Tocgter was in., 1t looked to me like,
if we were having trouble, the place where we

ghould have been the farthest from it was &t Car-
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narvon. Apogee should have been farihest apart,
Jur perigee should have teen closest together,

Tt was almost opposite. We were with it at
Carnarvon, butl we were way far away from it and
getting fartner away from it as we crossed the
United 3tates, or Mexico, or wherever we came, I
wasn't looking out at the scenery: I was looking
at the bcoster. Il was exiremely difficult “o
track across the water and as we got to ire land
it was almogt an impossibility %o track it. Eere
the distance is exiremely difficult to Judge. Is
It couid have bteen anywhere from % 1o 15 miles
directly below ug at this time. If I had a range
rate I could have told where I was ali the time
and wivh range rate I would have been able to
rendezvouns with it from a mile. I could have
dene the things I knew had %o he done, rather than
try to do it forecefully. I sort of feel the big
probiem was that we were so optimisiic for those
firgt three orbits that it ig almost unbelievatble.
It became apparernt when we tried tc do the =ZVA
that we couldn't do it in the time allottved. But
anyway .I had decided by the time we had gorne by

Hawaii, or wherever it was after we had been in ihre
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daylight for ten minutes or so, that it was hope-
less, and I told that to Ed. I told him I
thought we had lost the bocster for good., I
don't mean I didn't see it but that we weren't
going to get back down to it. He agreed with me,

Whi te Yes.

MeDivitt I think I could have gotten to the booster in a
dignified, normal, slow,easy manner if we didn't
have the constraint on us of being next to the
booster in the first daylight pass over the States,
and taking pictures, prepare for the EVA, and be ready
to emerge from the epacecraft an hour after we
came out of the daylight on our first pass, which
was about two hours into the flight. I just felt
that if I had had more ftime, I could have gone
ahead and done some of this without using brute
forece to overcome the difference hetween the
booster and myself. T could have gone intc a
lower orbit and chased it that way. I could have
Jjust gone horizontal and retrofired and fallen
away from the thing initizally and caught back up
with it later on, but it was getiing so far away
from us to start with that to purposely put your-

gelf farther away from it so that you could catech
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up later on was not the thing to do. We had to be
all done at a certain time. We had to be with the
booster when we came back into daylight. That was
it; that was the thing. We had to be with the
booster, because we had to take those pictures.
Then we had to be with the booster again an hour
and a half after that so that we could do the EVA
right next to it. And with those kinds of ftime
congtragints you don't have time to perform a ren-
degvous, You've got to get with it right then, but
we just couldn't get with it right then.

You know another thing tcos I'm darned glad we
didn't use any 10 feet/second initially to sepa-
rate with. I think we could have used something
in the terms of 1 or -2, feet/second and that
would have been fine. Don't you?

I cut it short. I only burmed gbout 5 seconds,
and I stopped.

You have been doing that in all your simulations
80 I knew you were going to do that. You can even
cut it less. Tt was amazing to me the separation
you get immediately.

It almost seemed like we had a posigrade rocket

on the spacecraft and a retrograde rocket on the
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booster, the way we separated. %Well, anyway, we
cold Guaymas ret woe had to got resclutiorn imme-
diatbely if trey wanfted us <o continuc tc chasge the
Toogter because we had used a lot of fuel and we
weron' s getiing any closer ard it was still
pullirg away from us. IZ they wanted to go for it
trey haed To make up their minds and we would
rea.ly go after 1t. But I didn'T Shing 1t was
wise., Trey confirmed this and saidy¥rock it oY
Jor ¢losing rates at rondezvous, I *hink you could
handle 20, 30, 40 feet/second 17 you are coming

a+t it, not if you are going away from Lu.  You

sce we rever got a chazce to do a wendezvous. We
rever rendezvoused with it. Thc best thing wo
ever did was So got close acaough te it whore T
could at least say I was at the same altisude with
it for a charge. T3 was the first time I had
gotten sack Lo the game alitiiude gince we lal
&7 insecrticrn. Yau Just can't cquate 1t. You
dor't do ar. optical rerdezvous with trhe nooaler
below you. You try to pet It avove you sc you
have the stars and the sky tackground. IT was
below us. You couldn't do any lire of signz

ralling tecause there wasn't anysthing te¢ null the
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lire of sight with. On the other hand I found
thet if the sun was on the window you couldn't see
veyord the nose of the spacecraft, Tris satellite
trat I saw over around Hawaii--I saw the thix

and we were closing on it. We might have had a
vetter rerndezvous with it than with our own booster.,
We were closing on it and I was concermed ernough
that I checked to see where the a.c. Power Switch
was to see if I had maneuver capability at the
time, The - sun came across the window and I
lost it just like that. It might have been 5
miles ouvt, I don't know, It might have been then,
It might have been 50 miles out, but I nhad the im-
pregsion in the 30 or 40 seconds I saw it that it
was quite close Pecause I could make out the shape
of it, Shoot! The sun came across the window and
that was the last thing I saw out the window. I
never saw another thing cut the window tnvil we
were gone and until the sun finally came off the
window. 3o, if you are doing an optical rendez-
vous and you've got the sun or the wirdow, I don's

know what you'd do.

White And if you have as dirty windows as we had-- our

windows had & white £film of material oxn the
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cutside | which made iz very difficult ic ses cut
when the sun's rays reflected on these particles
thaet were on the outgide c¢f the windshield.

To Just summarize this thing, I think that we

came off *the boosgsier with a fully urimown relative
velocity which was much greater than what we
anticivated, and it didn's seem to Te an Inplane
reiative velccity. I3 didn't seem to be an inplaxne

-

iocal horizontal relative weiccity., It was cut-of-
plane and it looked 1ike the hooster headed down,
with respecs to ues tecause it sterted separating
from us so rapidly. I7 alsc had less total wvelo-
city T think that this was *he firsi sur-
prige. =it gtarted tumbling and immediately the
rates bullt up in Just & very few minutes to
something vexy high--40 tc 50 degrees/secord—-

tut it never goi any higrer, at leas®t the besi we
could tell. When we last saw it over Yexico or
ovexr soutrnewn United States it was siill tumbling
at about the same rate, I guess around 40 or 50
degrees/gecond. I felt that I got down to it all
right axa - was 1n reasorebly gcood srape prior o
Carnarvor, ard from that time on until we came out

of the darkmess T logst i%t. And I think T logt it
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tecauge lookirng at a single iight at night deesn't
give you any depth perception at ail., You just
dor't know wrnere tre booster is, 1 think that
summarizes it, Hd, you want tc add arything? You
weren't watching it ag ouch as I was, but you saw
encugn of 1t to know exactly what was going on.
Well, you see I wasrn't able bto put the pieces
guite together tecause T was either lcckirng out,
and 1 couldn't see when you were irrusting,or I
was looking in and watchirg you when you were
thrusting and listening and not Zooking out, I
tried to interiect my thoughts as we went along
ard I agree with wrnat you said. T don't telieve

I want *o add anything else.

How that we've covered the tracking and *the losing
of the booster, I think we ought to go baeck ic the
very beginning at inseriion and we will go Shrcousgh
the checks that we wert through as we proceeded
along and the things 3hat Fd and I were both doing
aside from tracking the hooster, he things *thatv we
were elther doirg to prepare to come tack in at
grea 2-1 or to siay in orbhit ard procced with

tre EVA as we had plammed. In lockirng over ihe

fiight plan that we had and the briefing guide or
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page six, 1 rave aliready covered the thnings on
platform alinemen®, T did not hrave tire %o alire
the platform. 1 tried tc ge® it to somewhere near
the local horigzontal so that iz case we had o de
a retrofire i'd be able to do the Bircfire, I
brought the spacecraft wp %o & pitch attizude thas
T hoped wae zero,but I wnever get the spacecraft
alined to see Ihat 1t was zero. S0 we really went
into thie thing without my ever having seen a zerc
pitch attitude on the spececrafs. Obviously

I didn't get a chaxnce *o zee the 30 degree pitfch
down on the retrofire attitude. I didn't really
have time to look out the window and do a single
srning That would have prepared us to reenter at
2-1 Tecause we were so busy keeping track of--

You know another thing I'd say alss is that we
were evernally optimistic. We Ifelt we were golng
te aline tre platform and watch the tocsfter at the
same time.

Az & matter of fact, while T was trying to get the
zlinement it became apparent o me tkat I cculd ncs

it. I even thrusied vezriically--
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T was ir a norizontal posilion and 1 thrusted
down using my top thrusters, so that T woula
try to keep the booster in my view. Thruesting,
crasing the booster, and alining tne sianfornm
all at the game time--those are the kinds of
things you have o do. So, I never did get the
vlatform alired. I did rno® nave time., I got
i% somewherec nesr local horizortal, 7f T was
within plue or minug 5 degrees in the axis, 2
thirk I did a recasonably good ‘oo, The
Trkruster Control Mode Checks that took place at
15 miruses I didn't do as sucn. T would Jast
tnrow it into a different mode ang thrust., 1
just 4id 1t wish a catch-as—alch-can. I aid
check out the different modes.

]

Hverything scemed L0 pe working. You weren ' :
goetting ary thruasters shal weren't firing, and
your modea all seemed t0 me to be working
pronerliy.

It looked pretiy good.

I hed one commenl oa the Commirdcations System
Cneck. Hememper we 2ozt good communications
with Jo. 1 UHF ard we switched to No. 2 and

seemed to have good communications with it
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from “ne- 01 Xow %his wasn't representative
that we lest JHP No. 1 becaunse wo uased bois of
the gets af different times throughout tho
mission later oa. 2ut a3 this sarticala- tine,
THF 1 didn't give us good reception aid we
switihzad.

I trhought comminications inrough: ttoe fiecst day
of the flight were atrocicus. Thoy wers
territle. PFinally woe switched to ol Jlsen'ry
Stan Ansenna and that sesemed to fix hie problen.
toyox think 307 But you know we want back
tereentry & itenny over Jarnarvon one tive.

We goin just as good rciception off of it thai
time as we ali any otner Sine.

I rememner when you were muking yoar
Communicatioss Theck., Tha*t waas Wi I owas
galeep. You wers uwheckiag cthe Twd and yon
endad up with tae reentry antenra.

Yes, later on in the flight, as T enid, ab the
eni 2f the first day or 30,

We seemad o get better communications.
comnrrnicasions were hebizr. Az a matier of
fant, T was a 1ittle conceraned that tha

coaritnications were so lousy that we night aave
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to come back in, because we were really losing
commanications. We were -rying HF ard all xinds
of things. Information jus: wasr 't gesting

up L0 us.

That was afrer IVAL

Right. Commuricssions Just weres s getting uyp
L0 ig.

I figured we didn't have any communicaticna

with the ground during FVA.

%o, we didr's. Qur VOX blocked *hem out.

T kniow it.

But the Communications Systems Check tna*t was
suppoased fto ve performed at 15 minutes——

we gort of already accomplished the thing,
because wo'd used UEF No. 1 ard No. 2.

I made the check wiith them.

Did you make the check? —- that's right you made
the check but we didn't use the HF becaudse we
weren' s going to pubt the antenna out until after
EVA. We didn't do any'hing with the arine

bags oxceot keep them rignt where shey woreo.

At tais time we didn't pressure check toth
suits, because we did Lhisz later.

We didn't aline the platform, as I memzioned.
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The Contrel Fode Check was a catch-as-cateh-
can. You did unstow, the egulpment ilhat we
were supposed to unstow. The blood pressure
culbt, the Hasselblad camera and fts paeks, and
a 6 mm camera. During this time whon 1 was
chaging the booster, I did marage to get to
reack back Gehind my seat ani puil out the
bracxet for the 16 mm camcra. You ‘racked the
booster while . smoothed the thing out.

Whi<te That's rignt.

MeDivitt We didn't get ocut the urine nozzle. ilocw about
the utility cord? Did you get out that fancy
utility <ord, the three-axis utility cord?

White Yes, I knew whore it was. I didn't give it to
you becailse you didn't need it.

McDivitt  No, 1 didn't need it. That's rignt. As Bd
sgid, we did rot pressure check our suits at 3
mirnutes like we were supposed tc.

MceDivitt There's this litsle thing nere that says measire
all AV's. All T did was put the computer Ir
Cateh-Up, hit the Start Comp button, ard just
lei the numbers fall where they would. At the
time that we stopped chasing tho booster around,

T had sbout 60 feet/ second in one window,
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30 in another, and 30 in anotner. I never really
cave to a positioa to try to mall all these
things out to see what the total AV was. I
was putting in the thrust with mosily the af+
tnrusters and the down-firing tor thrus:ier.

I don't taink I used the lefs and right thruster,
at all. I don't think I used the tottom
thurster at all. There was no difficulsy
controlling any of them. I used the forward-
firing thrusters once or twice to *try to slow
dow:, to teke out total velocity.

Ther there was the Acceleromeser Bias Check
which was another one of *hose things, I don't
know how I let it get into the flight plan.

We both joked about that one, huh, Mac? We

were really going 3o get an Accelerometer

Oreck whan we were trying to track thne booster.
I was putzing USV'S on the IVI's at a rate of a
foot per minuse at least. We ended up with over
a foot per minute, I think, over that period

of time. We couldn't have checked anybody's
accelerom=ter vias, so I just didn't even fool
around with it. We were supposed to take a

blood pressure. Did you take that blood
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pressure, E4?

Yes.

You did take the blcod preasuire.

I think I did. T had it out. I don't xnow
waether they asked for it or not.

Okay.

I don't remember on *hat.

Okay. We got the Quantity Read off. I guessz
we got a time hack somewhzre in ihere.

They called up I believe, I remember them calling
the Quantity Read-Cff, gnd T turm=g it OFF,
That's right.

Then it sgys at one hour ws were supposed to
unstow and asgemble the muneuvering unit in its
1% mm mount., I don't think we had that stuff
ocut by then, did we”

Na.

You see, this whole flight pian was based on ne
being able to track the booster wibthout uéing
any thrust, and essentially having the space-
cra’t stationary near ths btooster, witnont

any maneuvvering at all, where the staticn-
keeping was g matter of just looking out =zt the

thing ard zontrolling your attitude with pulse.
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We thought shat if the booster wasg stationary
we could get in close to 1it., We could
essentially fly a formation by if with more
attitude control than translatiorn control,
which left me then free to nelp Ed assenmble all
this stuff for the EVi. Well, it turned cut that
T didn't dare sake my eyes off the booaster for
half a second. So all tze things that we were
gupposed to do togzther up until the time we
finally said goodby to the booster, Ed had tso
azcomplish himself. I was completely unsble o
keip him. The only thing I managed to do was
1o unstow the 16 mm camera bracxet and put the
16 mm camera on.

T zoaldn't quite get at that one.

No. I could nardiy get to it. 5o we ware
probably behind at tae hour amark., Right?

Yes.

Not by an awful lo%,

I kaew we had a problem withr the booater, and I
was more concernsd with our problem with the
booster than getting the gun and stuff out
then, I felt that they were both tied together

and once we 1ost the booster we didn't have a
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sweat time-wise on maxing oar RVA. &a, 1 wasn
trying toc be of wiaal assistance I could teo Jim
on watching the booster during tnese first
critical periods.

Yes., It wasn't tnapyreciated bscmuse this
boozter was bocoming a speck on lne horizon, and
if you tlinked your cyes you could very woll loue
the darn thiag,

Whes we were oad that second day, I think you
said ocne time you did lose it For a minute.
Tha*'s right.

T was lucky encagh to still be s=zeirng 1it, un*il
you atarted picking it up again.

That's right, So, I'm saying it reaily %ook

two pairs of eyes consiantly lcooxing at that
baoster to kecown it in sight. Tt's Just une of
those thirgs +ha® just took =so muich wim= thut

we nadn't plarmed on. It was aimos®t unbelisvable.
In our flight plar frem an hour to an heoar and
twenty minutes we don't really show aaything.
Although, here again, w2 werc busy wizth the
booster. 8o, whan we got arsound to cloging witn
the boosizr, there wasn't any ulosing. We

finally got clearance over the United Siates “ostop
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fooling with the booster, I think this was un
extremely wise decisios,

I got to Guaymas and I said the booster was
rulling away from uas. wa'd already used about
100G AV o sbay with 1t, and I recommended
that we just give up on it., Ws had to get a
decision immediastely vecasse T couldn't siay
with it and not use fuel 2% the same time, They
came back from Texas. T talked +o Guaymas ard
got their confirmation from Texas, wnich was
only a matter of a cougie of minutes, sagying
leavs the booster., That was about the only

thing taey could 3ay.

4.2 Extravehicular Activily

Wnite

McDivits

ind this was the time I went after the gun.
Jkay. At that time we reverted froum station-
keepirg, which we werz both attempting o do
to IVA preparation, which we both hal to do.
Tnat'e when Ed went after tne gun, aid we
started nuar Lreparcation. We werea't really
far benind at *his time. All we had to do was
get the gun out and get the maneuvering uwnit,
Tne cameras wer: already out. Youx had the

Zeiss too, dida't you?
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Yes. The Zeiss cane out with tne Hasselblad,
from that szme packaze as the movie camerd.
And the storage certainiy was o 1ot eagier.
What do youa think?

That's righs.

Particularly geitiig it ous that center thing.
You can Just zip itnem oat of thesre with no
problew at gll.

So, a*t about 1:30 we sharted to asscmble the
gan, If you lock a7t vhe cnecklist, you see
that we prodably gos the gun assenb:zd in
notning Flat.

It's no problem to assemble the gun.

We suarted our egress preparatiors esssntially
o time, As = nather of fact, T think we even
got started g little earlier.

Thea, we weren't worrying avoat anythiag elss,
Then, we weren' t worrying abou® staying with
trhe booster. We probsbly started it aboat 1:35
or i:40. Over the States we staried sur =gress
preparation. We went to our sther checklist.
You were over Ascension, caliing off the check-
list,

1 started reading the checklist off $o Ed and
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we want through it, He unslowed 2verything,
why don't you tell them what you did there, EQ?
I just read the checklist off to you, and you
want aread ard did i,

Oksay. I had to ge® bark into the right-hand
tox, and [ urstowsd the items there., The

first time I went back in tnere, I took the
first items out, and I dig <ozt uastow tnes full

. ! .
box. T remember I toldl you, It s all nominag

. [ T . . -
oit, Jim. I m going to briag them all out oo

the lanyazrd.” Remember?

Right.

We'd take trem off piece by piece if we need it.
At that time I pallad the whole lanyard oui and
the cockpit was full of little baga.l was guite
nappy that they had prevailed upon me to put

g lanyard on all this eguipment., T had thought
at one time that it womld be more: desirabnla -iot
to pat a lanyard on. We'd been working a lot
in our simnlations without the lanyard arnd it
geemad pretty easy. Bat looking at it now, I
highly recommand tnat everybody keep that giuff
o a lanyard.

We would have really had a mess if we'd had all
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thosa thiags floating arouad. It was bad
enough as 1t was.

Yes, eight or ten of thoses little bags, and I
was Zlad they were all tied on to onz string.

I e¢ould control them in that manner. They were
quite eimple to aasnap. 1 thought the snap
gltachment mads 1t pretty easy to uastow, and
selectively pick out tha items that I waated.

I unatowad the pouches that I nzedad, and then
we got ready to taks the long umbilical out. I
had a little difficulty. It took m= about
three trys to get it out., It's fairly big
packaze to come through a small hole. Tt was a
good thing that we had taken the velero off of
thz batch, because there was no itendency for
antything to hang up as we removed it. On the
third try I got it out.

I thought you did an extremely good job getting
the bag out. You got it out a lot guicker than
I'd ever seen you do it i1 tae Crow Procedares
Truiner in Houston or in the simulator at the
Cape.

You didn't know it. It took m: three trys.

Wz21l, maybe it d4id, but 1t sure lookad like it
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came oub a lobt easier. 1 thougnt you got it out
in & big hurry. I didn't notice that it took
you threee trys. T saw you start, and then just
a shorbt tina later, it was outh.

Well, it did zome out pretty ecasy, and 1 think
the storage was aatisfactory, bat 1'd

certainly recommeid that nothing e on She
outside %o keep it from comiag oat. It's a
real tough--

Yes, we nsed the velero off of there. We're
pretty well sure of that.

The rest of the 2guipment- the "Y" coanectors,
the bag that contained the "Y" connectors, and
the attachments for the chest pack, I handad

to you. I thiak you wer: kaeping track of most

of those thingsg antil the time T needed them.

Tha storage of the ventilation moduls from the
fioor camz off pratty easily. That's wien T
started going shead and potting it all on. You
read the checklist off to me. I had gune

ghead and done a few things anyhow. As you
read thean off T checked them off to be sure

that I had done them all. T think we had
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everyihing oul wlithout mizh proslem =27 all. |
think it wock s longer acwually to pun D%
all itogethers,

MeDivist, Taat's right. T4 did. We staried goiag
tnrouzgh the cheexligt here and zutting the
things on o and we gtarted getting more and more
rushed, Wz wero gupoogad o gtard thne hgress
Prepgratiorn Chacklist at avoat 1144, Weo
trobably sta-led iv ab anoun 1:%3; or o3, We

arted it agbout 10 sinates eariy, roughly,

mayee five to 10 minates esarly. We wuore

supoosed to bo ready to stari fthe depros:

)
[+
i
P
=
-1
T
1

Lion at 2:30 over Carnarvon.

White I thirx ! could nave zgooe tarcugh acd acok=a
everything all up, buy I felt tnat we anzald
go shrough falirty ciose Lo thoe procedare we aad
set up an the echecklist,

MeDivits That'e =ight,

Winite I think thisg slowad us dow:,

Mclivitt We"l, we set the preocedure op 20 that wheow wo
finisazd with ii, il would bz rigat. L tnink
tniag aclter-skaiter talng taas woe were ooi-g

forced Znuo was for theo birdg., Yo as we gob

farther along, it becains apparsnt Lo ne that
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the thing to do would be to stop.

Right.

Go zhead with the assembly of the stuff., Way
don't you camaent on that?

I've commented in my Self Debriafing about the
egquipment and the assembly of it. I thought
there was no difficulty at all in coanectiag
the "Y" connectors, the hoesas, andl ths chest
patrk. I thought the connection of tho chest
pack to my harness was a good one. With the
velero 1 could mave it in and out whenever T
wantaed to so that T could malk: oy coanechions
an the ialat gide of the ECS noses. Tt went
along pretty smoothly, as a matter of fact, T
think as we progressed along in it though, we
felt tha“ we had everybhing dons, T didn't
really feel that we had everything done in a
thorough mamner. And T think you had that same
feeling.

Thal's right. Wnen we gob to Kans or Tanaturive
--1 think it was Tananarive--I callzd whoever
1 wasz talking to and said that we were running
late and I thought that we would probably not

do the EVA on this particular rev. 1 kiew tnat
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we nad another cev on whinh we 2ould do i, It
1ooked bo e like wa nad all the shaff hooked
up, but we hadn't really hal a chance to check
it. T also noticed, BEd, that you woere gelting
awfully hot. You were shtartiag L2 percgpire 3
lot, I didn't like the way you 1nokad to shart
this whola thing off, &Go I told them over
Tananarive--I believse it was Tananarive--that
wz woull go ghzad and coatinne on, and [ would
let then knos whiether o a0t we werz going L0
depressurize at the next station. We went on
sghead and it looked to me like you were all
hooked up and agbout ready to go except for oune
thing.

We forgot the therial gloves. T did not aave
my thermal gloves on.

You did not have the thermal gloves oa, which
is sort of insignificant, but we hada't really
nal a chanze to check ovar thae eguipment £o make
sure that 1t was in the vight spoati.

Well, we talked and you said, "Wha* do you
think?" We talked it over and I had the same
feeling.I though* it sure would se smart if we

had about 20 miantes to just sit here real still
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befoce we go outb.

I think w2 were in a situatioa where it would
probably have gone all right., We nad complated
abaut 20 parcent of what we r2ally shoild have
hal done as far as the checking went, and I
Just didn't feel that we were in ths right
ghape. Ed didn't think we were, and besidzs, I
could see Bd., He couldn't ses nimsolf. ®d
looke=d awfally hot, and ha 1aoked like he was
getting a little pooped out from playing around
with that big suit, 1 thought that the best
thing for his sake, and T knew he wouldn't
admit it, waz to 1et him reat ap for another
orbit,

I agree that was the best judsment.

So, whan we got to Carnarvon--T guess it was
Carnarvon--1 called them and said wa wers not
goiag vo come ouh on that orbit.

It waa Tartarvon. It was Just before we
depressurized,

S0, we postponed it until the naxt orbit. As =
matter of Tact, after tnat we Just sat ther-.
We didn't do a *hiag for absu®t 10 niautes. T

let Ed cool off g 1little bit. We were on two-
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fan opsration a% the time., Ws jast gt there
and we were cooled 2ff. We wont aroand for
ano-it bweaty winates then,

Okay. Then as ws= wenS back around, I asked you
to zo tnrough the checklist aggin, aad we wen®
through: item by item this time.

That's right., I mighs add t4a% we Weaf right
back to the beglaning checklist, the Egress
Pregaration Checklist. We started at thne

top one, and we did 2very step on it again.

We verified avery siep to make asure we hadn't
left anything ocus.

We actually went in and checxsd this time.,
Another thing we hadn '+ really positively
checked was the positica of all the locks on all
of tne Rosz inTets arnd outlets.  This Lime we
actually cnecked 2ll those locked., A1l of *hem
were locked in, but it was a good thing to do,

T believe.

You want to maks gure, We did do onxr Suls
Insegvity Chack hefore we started =11 this stuff.
That ' right. W2 starteg bezfore we actually went

to the unstowing of the stuff from the right-

hand aft food bhox. We went to the 3Suit
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Trisegrity Check.

MoDivitt Woll, I don't know wicre i3 im, but wes d4id it
when wo weare sapuoasd Lo do it

MeDivitt We did the il Irntegri.y  heek before we
gtarced the Xzxrogs Proparation fNnecklist,
Tha's wher we did it, over tne Slates.

Wh-te Lothink we did taat jash akoul Lan Lime you

-

decided to give up on the boester, We did lnco

Tneck, sJits ochecked oa

Suis Integeit:
all rigit, Itwent ap £o 8.5 and it leaked
dowa to about B.3 or sonething 1ike thaat.
Melivitt Sams thing with mirne. Tt w=at un fo 5.5 and
leakod dows Just a Littls bit. Hos enough
to be concerned about,
Waiie 2. Ch, oo “aing that we did 15 on shab exlea
orbit tnat we want zrousd-- T discoqaccteod ths
. P : T e 1 . L
lepresg system And wa wenb pack o1 Lhe--
Melivits dn, yes. We never cven gobl on tho Joproas
system, did we?

¢ Yez, T belizve we were, buil thon we turned it

ct

i

Wni
off, We were already to dopressirizo ard thnon
wi wunt pack on the spacscrafs EOS system, full,

and weat through and reverificd thac wholc

roekiist again.,  The only bhiags that 7 would
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Say we hadn't done to my gatisfaction the First
time wizg 52 theck the inlet and outlazst positions
of the locks, and I didn't have my thormal
gloves on. It turned outs I didn't nzed thom.

alined the

—{

Lls0, diring thris peciod of Sime
planfora, whizh was coaplstely wmisalined. I3
wi3 probably alined within a zoupls degreas,
but &3 we went arowid in Oropit Hate it got
farther and farther out of vtolzpance, 3o, I
manazed to alille the platfera. Here again, I
might comirmt on the fact that our initiazl
fiight plan was so optimistic that 1t was

almost unbvelievable. Tnz both of az worked ful:
time on doing notnicg except praparing for EVa,
and we didn't gquite get the 3ob done. I can't
believe that we cculd have possibly flown
formation with the booster and taken piletiures

of it aznd all the other thiags that we had
scheduled, and still prapaced Tor inis bhing

and aven coms zlosz to complziing it.

Well, the way we would have had to do 1t, would
have beea without a checkiist, I would have nad

to Just go ahead and hook everyining .up. I

think we ocould have done it satiafactorily in
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this manner, but it wouldn't have beer the way
we would nave wanted i3,

Yes, that's right. I don't think that's the
way it should be dome. I% was just too bhad
tnat we had a time limit on it, but whnen we did
get rid of the tooster, or tne booster no
longer hecame a part of the flight plan, thern the
time limit varnished. We found out that we
really needed that extra orvit,or probably could
have used another 20 minutes,

Yes. We went back, And I remember ag we came
over Carnarvon, we had about a 1% minute chat
back and fortn—kind of a rest pericd. We

were all hooked up at that time, and taat's the
time we went on the repress flow, ready for ihe
depressurization. I think they gave us a GO
then for ocur EVA.

Taat's right. We depressurized the cabir and
got down to Z mpsi to check our hlood pressure.
We tried +to put our blood pressure plugs in

the blood pressure plug port and found out taat
we didn't have any blood pressure plugs on
either suits. This was guite a surprise. An

unpleasant ore, I mighs add. Well, we decided
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that from our past expericnce and our

knowledge of the suit that even if we did
spring a leak in tre blood tregsure cuff fhe
gize hole that we had in the suit would nst ne
casastrophic, and we decided tc go znesd with
the EVA.

It wae within the capabilisy of the system we
were zsing,

At Carnarvon we not only go: the go-anead to
start the depressurazgiion, we also got *the go-
ahead to open up the haich, the go-shesd irat

we weren't supposed to get until Hawaii. So,

we went ahead and d4is that.

Yes. I'm kind of curious of the whole time. We
were oul reariy an orbit, T think., We dign't
get it closed back agair till we got back around
to Carnarvon.

We were ir a whole orbit depressurized.

Yeg, T don't think people guite realize that,
We'll remind them. As we go% o the hatch
cpening thing, we nad cur first qifficulties
wxtn the hatech. The gain gear, 1 guegs you want
to call it——aetually I call it the ratchet-

didn't want to engage into the UNLOCK posiiion.
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We fooled with it & few times and it firnally
ergaged in the UBLOCKE position, and Ed was
able to go anead and siart.

The firss indication of trouble was when I

the hatch. The

uhstowed tne handle o open
nandle freely moved up and down with no tension
or it at =ll. I xmew right away where the
trocble was. It was up in that little spring

or. the gain pawl. D30, I went up and marnipulated
it vack and forih in nopes that T could breax

tne lubrication loose in the spring to get i3

to work. We must have gpent severzl minufes

with the hatch. I thought perhaps i1t might

nave been stuck In tne marmer that the nasch ot
stuck in the Wet M ock, where 1% just was stuck.
You could ratchet it cpen, but the hatcn itself
wouldrn 't open, It was preity apparent the trouble
was irn the gain pawl., I jimmied iz back and
forth, and then I decided fo go ahead and try

the tecanigue of actuating it in seguence

witn the hatch handle. If ycou actually rerliaced
the operation of the spring with mechanically

moving the gain pawl up and down, you can do

he same work that the spring does.
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Your fingers sory of taxke the place of the
gpring and drive this 1litile pawl horne,

Thils iz the first time we actually tried this
ir g suit. It recuires you to press up with
your left arm to get a*t the gzin naw!, and at
the game time hold yourself down, A4nd I thirk
later orn this was & source of some of ocur
protlems which I brougnt out now so shat we can
fingd out later orn., I felt i- start to engage,
ard gtart to ratchet the lugs out. Jim also
verified that they were coming open. I backed
them off, and I remember Jim =ssying ”Oocp! oz
so fast!", and at thas time it popped. The
hatch actually popped oper:, jumped open sboul

% or 4 inches,

I was expeciing tne hatch tc come open with a
bang. Althecugh we hasd the cabin to vent and i
had bled on dewn to where there was noihing
indicated on the Cabin Pressure Gage , we still
really had the repress valve on. He was
bleeding right inso the spacecraft. We never
got down to a vacuum and even tnougn we had a
cabin pressure of only a tenth of a psi, we

spread 1% over the entire area of that hazch,
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and that puts a pretty good size force on it.

I had a real tight hold on the hatch closing
device, and when it popped open I wasz able to
snub it.

It didn't really open with much force, did it?
Well, it did. It opened with a failr amount, It
popped and I couldn't stop it the first inch

or so. Then, of course, as soon as it opened
that much pressurc bled off. T just sort of
snubbed the thing to keep i1t from flying all
the way open. Now if T hadn't been holding onto
it, I don't think it would have gone open more
than two cr three feet.

This is another point too. There' o more force
on the hatch actuator than I thought. I didn't
Just flip the door open with my khand, I had to
actually forcibly push it open, similar to the
force with which T opened the hatch laying on
my back under one "g'. That's about the force
that I had to put on the hatch to open it.

This extra force that we are talking about is
due toc the O-rings they put in the pyros that
are used for jettisoning the hatch. This lsg

something that they put in just before the
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flight, DSomething thas we'd gone oulb to tns

ppacecraft To feel. We smew Just guout wh

(¥

-4

foree was, tul it was pretiy high.
Ukay. AT thie <ime [ had ceriain things thaz 1

il

nad to gecomplish, T had bo moun! ‘ne camera
on tae bpack of the adapser, arnd mourt tre
vreilical guard on the edge of the doocr. &
elected, as I nad planhed, to go ahcoud and mouni
the camera firet znd ther the urbilicar guard.
— mountel the camers ard i3 wenl on withous too
ruch dZifficul<y. The three little luga on the
soslom are A good nounting scheme, T thirk T
would make a tittle easier enguging device for
working out in A hard guit. I nad familiarily
with in, and it did locx vr lhcre sll right.
The umbilical geard for the umbilical on tio
gide of txe door ook me g little Zorgor to
msurt, Back to opening the hatck--T had tro

tnermal glovag on wisr we were operlirg ihoe

hatch, and tccauvsce of the fine worxg I
witn she 1li-lle galw and the arive lugs uz
tnsre, ! nad to remove The thermal gloves so

tnat T ocould actually sctuase thnoge small

- - . LI . ..
levers., I couldan t do them with any srecision
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with my gloved hand. So, I tock the thermal
gloves off at this *ime ard T nacded them *o
Jim, When I got back out I didn't notice

any temperature exitremes., I felt guite confident
that there wouldn't be any heat since we jus$
came out of the dark side, so I decided to do
the actual work in puiting this estipmenst on
with my plain pressure suit gioves. T had much
rmore feel with fthem. Let me get back now to the
tmbilical guard on the door. It went on pretty
well., It took me a littles longer and it took
ne four or five trys to get the 1little pin into
the hole that actually snubbed the guard down
or: the door. I 4id sometning ther that I
hadr't planned to do. The bag nad fleated up
ard out of the spacecraft and now it was above
tne point where the hose was going through the
umbilical guard. I had planned to keep it down
ingide. I left it there for two reasons: ([)
I figured it was there already and I would have
had o take the umbilical cord off again and
scooted it back down, and {2) I also felt that
Jim might have had & better view if it wasn't

sivting right in front of him on *the hose coming
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up from ther spress valve. 1 elected tc zgo whead
ard leave the bag lnere. I then resorted to
cim that T had everytning g1 mounicd and was
ready o go., | had plarned to take s shord
serics of »ietures. Since we had gotten out
party, 1 had & liitile cxtra time at this fime,
go I wont ahead and -urned the outgide FEVA
camersa orn. 1 tock a short sequence of pictures
that actually gives the sgress up oul of ithe
scat. T kind of wen® back down and came out
again go they would get an actual picture

of it, and tiaen 1 surned tae camera off agair.
I mountad the camera and T Surrned 2L ov while It
wag on the mount. L took a short szquence wien
T asked Jim o hand me my left ilhermzl glove,
wilch he did, T put the thermal glove on whilce
tre camera was runaing. | Turmed back arcund.
I wanied o be garce tne camers waae off, ac i
took It off thne mournt and T turred the cancra
off a»d actually visually tcox a lock to sce if
trne switen was offl.

Did you knock 11 off one time? T trougnt you

said the camera Tell off,
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By golly, 1 did. 8o T must of mounted It four
times. That's right, 7 knocked it off ore timo
guring this time wnen I was oul there. T got
the picturce of the egress, and then 1 asked you
20 hand me the gun. At this time the camera
wasn 't running. 1 had the glove on my lefs
hard, and I went ahead and fook the gurn and madc
gure <that it was ready *o go. 1 had the

camera on at that time ard trhe valve was or. I
checked the valve to be sure it was on and I

was esgertinglly ready to go. I dor'* know how
long this tock, rut it toock me longer than T
<hought. We had had early egress and it wasn't
too mucn bwefore T got the GO that 1 was ready to
leave tne svpacccraflt,

I'm not sure whetner we got that GO from

Jawaii or Guaymas. T gort of suspect tnat we
got trnat GO from Fewali, rot Guaymas as we had
originally plarmed.

Well, it sure seemed srnort from the time I was
mouniing a’l that stuff cut shere =Zo the Lime

you Lold me go.

-1

] . .
That s right,. n surc we were lalking o

Hawaiz, and they said you're clear to proceed
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with EVA.

LArd trnat s wrer I went. I kot wo wernt out a

Hawali.

T think we wen' out at MHawai-,

I delayed from tiae time you gave just = minute,
“ong ensugn to actugie the camera on the
agutside. This was xind of Inlercssing, When |
actiated that camera, . nad oy gun tied fo my

arm wita the tether, It floaled freely .o oy

righkt, 7T %‘urncd sack zround and tarmed the swilch

ON on the camcrs, ard ligiered and made sure
the thing was rumning., I snew 1T was ronning,
. . - . 1 -
and put 11| dowr. I ithink you 11 sece thls on
the film. I wansied o be surc it was raraing
ner T nounsted 1t back there. I actualiy took
it off and furmed ‘L om, and I remember it
23 ] <y RN Aaw whon 1 wen  ovrs et Al
Jigglirg ap and down whoen 1 was Lrying bo stick
it on itheres. It ought to be o fuirny looking
lim. ind i ight zven ghow the gun floating
fiim And it mignt ho he gan floating
- . . . o I
negide me as 1 was mounting 4, That s wher
. " : 1 . -
you said, Slow down, VYou re getting awfully

FO‘ n

~ wag working pretTy hard 1o gel Lnat
or, I nownsed the cumers agaln and this ls

where 1 tried to actuslly monscver rignl oul
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of ‘rne apaceccraft. I knew right away as s0cn ag
I got up— 1 felt ever before —- that The lfecrnieoue
of nolding on to the bar in tac gpececraflt and
sticging a firger in the RUS trruester wasn' i
gaing Lo work. I mentiorned that to Jim hefore --
that I didn't think T would te atle o do it.
Melivist I think <hat you arnd I voth knew now you were
going *o do, and everybody else was plarning for
g now we wore going fo do 1it, but without any
real experience in iw People who didn'* kaow
a lot about it were plarning ihis sequence and
it wasr'® ‘he way 2t gnould have tzen.
Wnite T couldn't have dore traw. 1 didw't have three
hands. I couldn't hold the gun and put a
finger in tke RIS nozzle, and hold lhe narndie
at the same time, T thought it would be oore
dasiranl > anyhow 1o actuslLy depart the spaco-
cral’t with no velocizy, other than tanatb imparicd
by tne gurn. fMis ia cxactly what T 414,

14

tnought that { was frec of the spacecraft,

£

T fired the gan. T realized that my legs were
gtill dragging a little bit on the gide of the
gcal, so [ pulled myself out until I could

see that my feet were actual = out nf the
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spacecralfs. 1 thizk you called me and said I
was ous of tho gpacecrait.

MeDivits Z called ard told you tzal you were oL

. ] .
That = right.

S .\ 1 . - -
Wreise And that o wnen T started firing the g

acolally cTropelled myssif urder the influenco

. t . . . .
of *hs gon., 1 don it believe 1 gave any ianput

‘nto tre gpacecrafts whe T 1ofS <hoan uioe

14 TW
VeDivitt Jo, yoa oas clean s g walstilo.

White Lgser on, I gave you some protTy big ones.

MeDivits You were roally bourcing around trern.

White How 23 the nine, I lefd eniircly arder tno
irflucnce of sho zan a=d 1t carried me righ:

straight ous, a 1ittle nigher than 7 wanited

toc xo. T wanied L0 mansaver cver Lo your glde,

tut I marneuver:zd oun of the spacecrsfl and

forward and pernaps 1

ittle nigher <han

]
-

wansed 1o be. When [ ogot onb 1o whai T zalimaie

as nrobzbly one—rnalf cr two-thirds the wey out on he
tetrner, I wag out tast —he rozz of wen

spacoeratl. T glarted a yaw to the Teft witn

tae gun and bagn' s when 1 reporsed that tae

gur. really worked gquite well., I believe ithaw Z
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swopped that yaw, atd I slartsd -caasiaiac
tgok toward the spaceceraft. It was either on
this translation or whe ons following this that
I go! into a bit of z combinaticn of a piliex
roli gad trhz yaw together. I felt Lhan T could

have caorrected 14, bus I knew thatl 1 woold azwve

tre gun, so 1 gave a litule ftag on thn tethor
erd came back in. This 1s the first expericnce
I rad wiith tether dynamics and it urought mns
rigni back to wacrec I did =not wanl to be. It
crought me rigat vazk o1 the top of the soice-
crafw, by the adapier scction. Jim was

catrling ne and said that I was out of his sight.
I teld him that I was all right, that T was up
abave the apanecraft, T looked down and I could
see attitude thruasters firing, Zittls white
ulife out of each 2ar, T wasn 't very cloae.
They looked just like what Chamberlzin's repors
told uws., It looked just 1like sbous a foont and
# half or maybe 2 feet of plime from lne spuace-
craft and cortainly dide't look omicyis o ;e
at all. In fact it looknd kind of 1like the

spacecraft was really alive and working dowm
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there., I kaesw Jim was doirng ais Job hoiding
astitude for me.

et ne comment on the aftitude-holding righe
now. Initiglly we starfed out irn bluni-znd-
forward, barked ‘o the left zbout 30 degreos or
6. This happened to be the al.liuic we wore

o

in., We wanted *o be blust-crd-forward for zhe

sur:, and they told me it didn't make ary

difference what ertitude that we were n woew

we ouperned up the haten., We had originally

T wag called by some stasion tnas aaid iz didn'+
nake any differerce what attitude I was In wosn
I opered <he hasch. We operned the hzten. We
opered it in that narticular atiizade, and T
held she atuisude for trhe firast portion of the
tims that *d wae cut. When you had The gun you
maraged to stay reagongbly well out in frort.

I neld thne gpacecraf: cgsertially statiorary
with respect to the locel horivontal. After

yoi ran oub of fuel in the gun yvou were on oo
of *he spacecraft all of tas Lims. Z felit tnat

ur:legs you rzally nadi to have The thing

atablized, to maintain your saase of balance o
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whatever you wans to call 1w, T wouldn't fire
ths <hrusters.

You agked inat alrcady wien ! was ous.

Yes. I oasked you if you needed it and you gaid
no. 8o, ther I felt it would be better not

w0 fire the thrusters, Tecause you were drifting
tack up over tho cockpit. I could see <hat you
were golirg ap over us. I couldrn'® sce back
senind me, but [ could gee by the motions ‘nat
vou had when you went by me that youa were going
to continue on. T fels shet it would be a 1ot
safer if we just let the spaccerafs drifs
usnless it got into very nigh rates. T fired ‘he
sets a couple of times just ro krook »707 tas
rates. 1 let it start drifting when you zos

on the tether sv “ha* you wouldn't ge* back
there on “op of ore of tnose thrusszrs when
fired them. r'rom abou! the time you rar oul of
fucl until you got back in I dida'c do much
attitude controlling. T did scme. Everyiimoe
the rates got up pretty high, I'd knock trhom

o

off. You were able to maneuver aroand the
spacecraflt when the spacecraft iteelfl nad Tates

of gay plus or minuz = 2 degrcos,/secord in a
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couprla of the axsg at the esane time. Here again
czlore the fligh: we disoussed the axis syster,
Bd selecled the apucecraft as his axis syolom.
15 dida't, anpear that he was having o bii of
troucle with It. He was mancuvoring with

i

to 14, regarmliess of wnat the earins

G Liey

palsalzYslslel
atr, moon, acd siars wore doisg. I was
mratsy onvioug o me that was exectiy wnat he
was doing.

Well, when I came back the first time 2o nhe
gpacecrafl witn The zxu+~— T had csed che wolher
te Tring me back--1I did go back op on ihe
gdapter grea. Thie ig lhe firel Yime Z: had

fappenzd, I gad, "All rigns, I'm noming
sack cut again.” Tris ig one of <he most
impressive usss of che gur that T nad, T
starzed back out with that gurn, aid | deecided
that T wolld firc & preotty good burst too. T
grarted back out wiin wnad gan, =2d T literally
flaw with the gun rig-t dowr along the edgo of
the spacecrafd, right ocut to the front of tne

nose, aid oat past the end of tne nose. - thon
actuslly stouped myself wits the gun. That was

Zer than I thougat. 1 munt nave beon
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fortunate, becaise T must have flired 1Y right
through my CG. T stopnped cal ticro and, if my
memery serves me rigat, this s where | otried

a couple of yaw maneuvers. T iried o couple

of yaw and a couple of pitech mansuvers, aszd zhen
1 szarted firing the gun to come oacx in, T
taink tais was tho time thot tne gun rarn out.
Ard T waz sctually able zo atop myself with 1t
oul trhere laai secord Lime oo, Jhc longes!t
firing time that T pus on the gua was the one
that I uzed to starc cver tas doors ip by taz
adacter section, I started back out then. T
procacly {ired 1t for a one second buars:. or
gometairg like that, 1 used smal> buiret all the
time. You courld pa. 2 1iitle burst in and ths

reaporge was tremendeouns. Yoa could onart o

glow yaw or a slow piten. [t
rather efficient way Ho operate. I wouid have
liked to have had a tnrac feoou bottle out there—-
the bigger she beiter. 1% was guise crgy to
contrel. I feel that with the gun lasre would

ve no difficulty in mansuvering tack to the alt

e

end of the spacocrsfi, and t=is was oxactly

what I did later o1, just oz the tether. I got
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ail tho way buzek. 30, I ran o' of air wila
tae gun 2nd T rveportedl this Lo Jim. T didn't
atlempl to lake aay plctures while T was
actually mareuvering with lac gun. Too
tecnnigue tnat T uscd with the gun wis ohe

Tertilyie that we developed o the air

platform. I kept my lef+ ward out to *thz side
= (% )

and lthe gun as cloge fo my center of

ag £ could. I thizk thnat she srainiog T had on
the air-bearing tanlcs was very roorescntative,
especially in yaw and piten. I felt guite
confident with the gin in yaw w2 wizen, bul I
felt 4 liztle less confident ir »oll. I foit
that I woula have wo uss too muich of my funl.
felt tnat it would be a little more difficalt
to control and I Aidn's want to uae my fuel
to take cut wy rell combinastion with fho yaw.
We divided our plan oo taat | would ive a part
of im on ine mancuver and a part of 11 on the
~a+her, I don't know how far along woe wore
when ths gun ran cub.
Hight on geaedule waen the gun ran cus. We
planned four minutes for lhe gun portion of Lu.

We were Jjust sooul on schedule,
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I bet we used a little more than four, because
I think we came out earlier than we thought.
No, I started the event timer to time it.
Well, this is where mv control difficulty
began, As s00n as my gun ran out I wasn't
able to control myselfl the way I could with
thez gun, With that gun, I could decide to go
to g part of a spacecraft and very confidently
ga. I think right now that . wish that I hal
given Jim the gun and taken the camera off.
Now I was working on taking some pictuares

and working on the tether dynamics. 1 immediately
realized what was wrong. I realized that our
tether was mounted on a plane oblique to the
angle in which T wanted to transtate. T
rem=m.oer Troom our alr-bearing wovrk that every-
time you got at an angle from the perpendiculax
where your tether was mounted, it gave youi a
nice arcing trajsctory back in the opposite
direction. You're actually like a weight on
the end of a string. If you push out in ane
direction, and you're at an angle from “he
perpendicular, when you reach the end of a

tether, it neatly sends you in a long ar: back
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in “e oprosite directiorn. Each time this arc
carried me right tack to tne top of *he
adaptar, w0 thz Lop S0 vhe anacenraft, in fact
Loward the adarifer section. Une time I was go
close to the thrusters back ~here thal 7 called
Jim. 1 said, "don't fire anymors.”, bacasisc

I wag rignt on the tnarus*eras. 1 wasn even
closgr thar tnat foot and a *alf wiich [ had

»oted 1o be sne lenghtn of tne thruster pluraes,

| .
and © didn t want Yo git on a firing thruster.
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We were discussing the EVA and I was ssaying that
1 spent zapproximately 70 percent of my time, it
seemed, trying to get out of the area back alove
the spacecraft in the adapter area.

Yes, you intended to go toward the position that
was directly over the cockpit. You always arced
rassed it becaise yol were coming from the front.
This was exaczily rigv! because that's exaclly
where my tether was connected. Chris had been
very emphatic that he wanted me to stay out of
this area, and I had agreed to stay out of there,
I tell you, I was doing my level best to keep

out but the tether dymamics just put me back
there all the time.

let me interject something here. When we were
talking about the control modes and how we were
going toc control the spacecraft, we decided on
the Pulse Mode rather than the Horizon Scan

Mode, or anything like thet. The Horizon Scan
Mode would leave me free to use both hands to
take pictures of you and that way I wouldn't

have had to contrel the spacecraft. Buf since it
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was an automatic mode and it fired whenever it
Telt 1like firing. It didn't give us any flexibil-
ity, and = this is why I felt that the best mode
to be in was Pulse, in case you did get back
there.

That's exactly what happened.

I didn't have to worry about the thruster going
off in your face. I didn't want the thrusters
to fire and they didn't fire because I didrn't
touch them, It was a wise choice.

J think this was goocd. When you look at it
from a picture-taking viewpoint, it gave a
wider spectrum of pictures. You got different
views of the earth and the horizon. Ifm glad

we weren't held to a specific mode.

I think that the picture we did take or the
attitude that we started out, which is shown in

the newspaper, is just about right.

I guess we banked over to the right, I don't know.
That must have been just as 1 came out.
I don't remember, but it had enough of the

ground in the background so that it was certainly
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worshwhile,
O orie of my passes tack to the adapter area 1
go= so far back that I was aboui % or 4 feet from

4

the adapter separaticn p.ane, perperdicular o
is. It was rather jaggeda. 'There did appear

to be some sharp edges tut 1t really didn't

~cok very imposing to me. : tcok a picture of it.
“nat's oreg picture ithat T telieve was good and
shoulé come out.

“he Irouble is it was probably set or infirity
ard you were up ahout 5 feet.

Ko, I set the camera %o about 15 feet or so. 14
might be a2 1little fuzzy because it was oo close.
Jo, I didr't see the far side of the adapier. It
didn't go all the way around. I thirk I could
have pushed off and gotter back that far,

No. Better *o siay away from i%.

wWell, @ felt trat if I gect going T coula have
gswa-g &1L the way around and had my umtilical
right or tre edge, without arything to hold cn to
cr any gar. to control myse.f. This didn't secm
Tike it was at 8ll safe and T had told CUhnris that
Z wouldn't go behind the crafi. So 1 didr't go

vtack there.
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That must have been just about the time T told
you to come back in.

No, I would estimate this was gbout two-thirds of
the way and sbout this time 1 was after pictures.
1 knew this was a part of the flight plan that I
had, in my mind, fulfilled satisfactorilly. 3o
I tried to get some pictures and this is where I
really imparted some velocities, trying to get
away from the spacecraft into a positicn so I
could take a picture. I went out to the end of
my tether cord guite a few times doing this.

1 seemed like every tims I would be completely
180 degrees to the spacecraft. 1'd have
beautiful views of the ground but T couldn't

see the spacecraft. It was a definite mistake
to mount the camera on the gun. That made it
very difficult to usge the camera. 1 had to
point not only the camera but the gun with the
long thrusters mounted cut on the little arms.
I'd want to take a picture of an object like the
spacecraft, = and there were too many loose ltems
to get tangled up in and block the camera. I
know my tie-down strap was floating loogse. 1T

had left that out intentionally so that I could
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get it later on anytime I had to pull my helmet
down. Occasionally when I got in close to the
gpacecraft, the bag and strings assoclated with
the bag were tangling up around the vicinity of
the gun and the camera. And it seemed like

the umbilical was right in front of the camera
all the time. So, I think the pictures will
verify that I was flicking my right arm quite

a bit in the latter part of the flight, tryirg

to clear things out from in front of i1t to get

a picture. Whenever I was in a position to get a
picture it seemed like I was facing away from the
spacecraft. I tcok a couple of shots in desper-
ation and I think T might have gotten a pilece of
the gpacecraft. But I never got the picture that
1 was after. I wanted to get a pilcture of Jim
sitting in that spacecraft, through the open
hatch, with the whole spacecraft. I know that I
didn't get that. In fact, as time went on I
realized that I wasn't going to get much of a
picture. 1 was trying everything I knew to get
out there and get stabilized so that I could turn
around and get a good picture. I just couldn't

do this. This was at the time when T was looking
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a >it%le into the tether dy+amics, and I aciually
kickec off from the spacecraft pretty hard. =
remember Jim saying, "Hey, you're imparting ¢
degrees/second rotatioral velocity to the space~
craft wrhen you depert." I was pushing the space-
craft guite vigorcusly. T wanted to push off at
an angle of about 30 to AD degrees to the surface
of the spacecraft. And anytime I pushed off from
the surface of *he spacecraft, my main velocity
wag peryendicular to fthe surface. It shot me
straight out perpendicular tc¢ where the tether
was attached. Again, this wasn't in the position
that Jim could take a picture of me, and it wasn'?i
too good a position for myself. I usuaily ended
up facing away from the spacecraft.

Le® me interiect something here. In desperation
I sook the Hasselblad camera and suuck it over
cut thkrough Zd's open hateh, and asked zim if he
couid see the camera and if he could tell me
whick way to point it. He couldn't see *he
camers s0 ne never really d4id fell me which way
to point it.

No. This was the time that you said, "Hey, get

ir front of my window." It Zust go happened that
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I was right up close tc the spacecraft and that's
wnen I came over. Do you remember me coming
over arnd actually locking about a foo? from your
windew, JimT

Yes,

Looking right at you.

Yes, T think that was the time <she movie camera
wasr't going and I was fooling around with it,
trying to make sure that it was running,

Ch, that would have been a very interesting
picture.

I'm not sure it was gecing, Ed, <cecause, ag you
know, we had so much trouhle making the left
hard one run. We had that irouble throughout
the remainder of the flight. You pushed a
switch over ard it seemed to rurn sometimes, but
sometimes it wouldn't. I kept worrying aboul
whether or not it wag running so, T would grab

a hold of it to see if I could feel it elicking
over. 1 switched the ON-OFF swiitch on a couple
of times tc make sure I could tell ths change in
the feel of it. I'm afraid this time is gne of
the times that I didn't have the camera going,

because I was trying to make sure that i3 was
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going. I'm not positive; I hope 1 got lhe
picture but I'm net sure about it,

White That was the time that T came right in, and |
couldn'i have been more tharn a foot from your .
window, looking in. I coulid actually see you
sitting there.

McDivitt Tha''s pribably when you put a mark on my window.

White T think the way I did that--1 could actually see
you in there and T pushed away with my hands a
1ittle bit. T think this was the time that eiiher
my arm or my shculder contacted the upper part of
your window and you called me a "dirty dog"
because 1 had messed your window up. You know,
a8 you look back in retrospect, 1 wish you'd
handed me a kieenex and I wish I'd cléaned up
the outside of those two windows. T think we
could have done it.

McDivitt Yes. We'd have never gobtten to the kleenex at
that time, but I think we might have done some-
thing about it.

White I think T might have but we might have smeared
them so irrepairably that it might have-—-.

McDivitt That's right. When you looked at that window

of mine from the inside while the sun was shining
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it looked like it was a black pairt smear, such
as if you'd take a piece of white lirnoleum
and & black rubber socled shoe and made a mark
on the linoleum. It had that ki=nd of consistesncy.
It was absoclutely opague. Just as black as it
could be.

White Yes, I could tell. When I hit i: I could see

from the outside that it turned white.

MeDivitt 1t turred black from +the inside.
White From the outside it was white.
MeDivitt From the inside it w=s black. When 1 got the

thing turned sround a different way witr *he
gur on it, it wag perfectly clear as if you
had taker the ceoating off, and what I vwas
seeing was through a perfectly clear surface. 3o,
I don't krow really whetrnzr the thing was vlack,
trat you placed something on ths window that
wonld mzke it black, or whetrer you'd taken
something off that was very white, very thin.
White I simeared the film that was on your window. I'm
guite confident that is what hagppened.
MeDivitt X loocked at our spacecraft windows after they
got it onboard, and I could still see that

littie hurk of wirdew. It looks to me like what
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you did was remove a Layer off the window, razher
tnan put something on it. You took scmethirg off
it. BExcept I can't possibly irmagire why it was
g2 black arnd opague with the susn shining en it
at certain angles.

17'd ke to comment on the ecase of cperaticn
ouseide on a tether. 1f yocu've ever iried fco
rang on the outside ¢f & water Zowsr, or abous

ar. 8-foot diameter tree, you can visuelize the
problem T had out there, The decision so leave
the Tatcn open wags orobacly one of the very cest
et we made. 1 had nothing cutside brne space-
craf~ To stactilize myself on. CThere just lsn't
anything to hold onto, I think Jim wil

rememcer one time wher I tried to hook my

firgers in the RIS thrusters. I think Jim ccould
see bescaugse--.

I ccuid see.

I was right out in front of Jim's window. Chis
gave me reaily nothirg particularly to hold onue.
~T didn't gtabilize me at all. T *»ad ncthirg
rezlly to =nzlid onte, ard so if you have aver
tried to grasp an 8-foot diamefer tree and shinny

ap 1t, you know the kind of feelirg that T had
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cutside there. There just wasr't anything for me
tc hold onto. Cre thing tnougr that 1'11 say
very empnatically-- there wasn't any terndency

tc recontact the spacecralt in arytrhing but very
gentle contacts. 1 made some g.ite interesting
contazts. I made one that I recall on thre
bottomside of the riget deoor in which 7T hdd kind
of rolled sround. I actually coriacted the botuom
of the spacecraft with my vack and thes back of ny
head. I waa faced away fror tre wpacecrafi and 1
just drifted right up againss it and jusi wvery
ligruly contacted it. 1 retcunded off. As long
as the pusheffs are slow there just isn't any
terdency to gel in an urcontrellable attitude.

It geemed Ed did hit it pretty hard at one time.

I think that was after he pushed off vicliently;

he went out and it seemed he came back ard bashed
1t rretty hard. I remember a pretty solid thump.
1t seemed i1t was over the right hand hatch or Jjust
right tehind--.

I know a coupie of times I kicked off with my
feet, and I think I know the itime your are talking
abouws. T came in with my foot. It wasrn't so much

“ha contact with mygelf- -.
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What did you do? Contact and pusnofl™

T contacted and pushed with my foot.

> neard a big thump ard © think ! calied you &U
this <ime to take it easy.

Z believe srat was on the front end of the % & KR

Jeculcrn ocn my side wnere you coul

2
ot
10
o
)
=
4]

It was a positior trmat I coudn't see.

Ore of tre vigtures that L zaw last nighst in tzc
movies, I think, was made al thet time. 7+ was
coming in falrly rapidly ard © wanted to gel tack
cus, s8¢ I kicked off azgain with my foot fairly
hard. T3 was a vary good kick. T felit thas
certainly could have controiled myself without
the gun oul there 1f T hza jus® some type of
very insignificant hard-holds or something
that I could have held on to. I kelieve that 7
could have gore or back to the adavters with a
minimum of several hard-nolds to go back there,
going from one to the other. I was aciva’l s
lonking for scme type of hand-hoide out there.
I remember that the only one that T saw was the
stul antonrs on the nose of the spacscralfl. T
counld see bthe ceramic covering over it, I believe

it was ceramic, or some kind of covering orver it.
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Yes, it's white.

I felt that this wasn't quite the thing to grab

o+

orte, this was atb the Limnz wrea T wanted Lo ge
out at about 10 or 12 feet directly in front of
the spacecraft, T certaiaiy had the urge to hang
onts the anterma and p.sh mys=1lP out, Zut T
didn't and there really wasn't anything tc holid
onto. Yo reaily need sometning to stzbilize
yourself. 1 worked around-the open natch.

Let me ask you a gquestion? How avout putting

the rnand-hold irgide of the wose cone? A fairing
is up Shere for laarch, Just the faliring.We could
mowt & hand-hold right insids.

I think we could have reglly made sones money if
we rad nad an atsachment for thz tether cul toere
rigrt on the zose of the spacecraft.

Strung tne tetier oun there and ithes atiached
there?

Right. Have a seoond atfach point and put it
righs owt there. Tt would give you somewniag
to hold onso out taere.

Yes.

“hzre wasn't gnything =¢ hold ontc o the & i

Land

Gentiorn.
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I know it.

It had smooth corners and the only thing I could
have grabbed was the antenaa, and I didn't want
to grasp that. We thought one tiwe of holding
orn out there and thrusting, but--.

Theve isn't anything to hsld onto. I think you
probably could have gotten a hold on the anternna
and held onto it without hurting it. I examined
it pretty closely before the launch, and it loak-
ed pretiy sturdy.

I thought this was something we nzeded and I
didn't want to fool with it.

4s it turned out we really needed that antenna
because that was the antenna that we used the
whole flight--that stub antenna in the nose.

Yes.

When we opened up the spacecraft the hatch came
open with a bang. The alir that w2 had inside

wag obviously of greater pressure than that oat-
gide, and we had a great outflow of things ineclu-
ding a piece of foam that we had used to pack our
maneuvering gun in it's box. It was the first
thing that we put in orbii. But then throughout

the timz that Bd was out, he wanted the dosr wide
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operr. 1%t was pretiy obvious trat the flow was
from the spacecraft to thza outside bacause pari-
way trrough his maneuvers Ris giove floated out
and fionted away from thz spacecraft with 2 rea-
gonably good relative velocity. The entire tims
rg was out, even after we had the hatch open for
20 to 25 minutes, we were svliil getiing particles
Tloating out through the hatch, Tt was ths flow.
Tre sfireamlines were very obvicus. 1t was from
inside *the spacecraft to the outside. 1 guess
the spacecraft was out-gassing &t a sufficient
rate o cause a reasonably _arge pressure differ-
entigl from inside to culside, and it was cer-

tainly relieving itself. I noticed this even us

[}

we were trying to get the hatch -loged. Thzre

was 5till a flow from inside to cutside,

Okay. 1 think that pretty well covers most of

the things that we actually did while | was

cut there.

Now, as for getting back in--.

Yes, 1et's go all the way back through and come

back in. The time really did zo fast! had
watchzs with me, buft I dida't look at them.

1 was watchirg the time. T nociiced my watch
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around 4 minutes and 6 minuves z7d 8 minutes.

Ard ©.on you got invelved in {leating zround
£S5 W2 wels Lrying o get that last pictore,

The utimz realiy flew!

You kept goetting behitd me a2l the tims ard
became distracted from e 'iwz we were orn VOX,
comp.eiely blocking vubt the grouti. Sur VOX must

hive teen sriggered corstantly, benause whenever

w2 were gn it they couldatt traazais o u

ol

Tnal’s where thz time gol away from me.
That's righs, and I4% was 15 minuies and 40 sec-
onds wher I looked a% my ciock. 3z, 7 thiuzht

tha. I had beiter go Lo trne greound., I sald to

the ground, "Do you have ary aessage Tor g

P

cecause 1 konow it was time o get back i, And
they just said,"Yes. Get cack in!"

Righi. I remember haaring Jus say,"Yes, get
~im sazk ialM

Tis is what all the fuss was atout. They

might have been Transmittiang to us tc gzt back
in bat wz ware om VOX a~d couldatt hesr a thine.
I dild a few things after this time thit T wasn't

doing to deliverately stay out. Dub [ was

dzliberately trying so do one Last thing., 1 was
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trying to get that last picturs. And this was
one of a couple of times that I kicked off the
spececraft really hard, %o get out io fthe end oF
the tether. And © wusn't succegaful in getting
the position so thet I coull get a picture. I
Telt this was the one part of the mission that T
hada't complated. Bverythirg else was successfiul
and I wanted very badly to get thai pleture from
ouatside. 1 spent a momernt or so doing this.

This was also the period of time iz whiech I
called down So Jim and szid, "I'm actually walk-
ing on top of the spazecraft.” I %osk the tether
held onto it, and ased 1t ag a davice To dull ne
down to tre spacecraft. I walked from about
where the aungie siarts fo break bet v the nose
gection and the z2abin section., T walked frem there
probavly about two-thirds of the way up ihe cabin,
ard it was reaily guite streruous. Could you see
me walking along, Jin®

Yo, I couldn't see but I could feel the thumping
o the outside.

That's when T got to lasghing so hard. This was
when Jim was sagying to coma in.

Yes, I think this is when T got a litile stern
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and sald, "Get in Zerel™

Wizt T owias walking on brkz op and wan La.aliing,
Jim probanly 313"t thiak T thoughs ne was
gerious. But it was a very fumy gensaiion. ow
a3 far asg dzlayiag, there were ceriain things
that I ha? so do kofere T came in. And there
wasrn't anyihing in she world that was going Lo
murey me J4p in doing them. We had Juat agreed
that we'd do things in 2 slow manner and uhis is
e way we'd do it

Let me talk about the sine here. 1t is impl-ed
ir. the papers that Zd didn's really waat to come
vack 11, aid gidn't. 1 think one of the inings
ig thaz ws dida't hear. We dida't have any
transmissicons from the ground after he stepoed
outside until I went of T VIOX at 15:470, Tha:
gald, "Come bank i7,", and T tcld him to z2oms
back 1. I thirk that he probably dzliayed aboud
g miavse or Lwo minzses.

I tnink so, trying toc get tne pictures.

And at <That time T golt 2 lisntlie irvritated =and
rollered al 2d, loo. Thern he started bask ir.
Zut when I camz ocazk | had things to do.

Yez. I krnow it. Thuat's what IT'm teying to say
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to get this thing in ite proper perspective.

Yes.

We were 3 minuates 40 geconds late getting started
back in because we just lost track of the timne.

I couldn't see Ed any longer. T was trying to
keep track of what he was deoing without baing
ahle to see, and I lost track of time. Then T
think he delayed probably a mninute or a minnte
and a half before he started back in.

That's right.

50, Lhose are the two delays.

We'd agreed on that he'd start back in after 12
minutes., From then on all the time was spant
Jast trying Lo get back in.

1 had certain things to d>. 7T hal to disassemble
the camera that was on the spacecraft. 1 did
this very slowly. 1 had to disconnect the elect-
rical comnection to it and hand the camera back
in to Jim. Then T had to go out and discoanect
the umbilical, and this really went pretty well.
The 1ittle tether thuat I had them put on the ring,
a pull ring, to disconnect the pia worked pretty
well., I disconnected the umbilical and discarded

the umbilical cord.

CONFIDENTIAL



138

McDivitst

Wnite

MeDivitt

¥hite

MeDivizt

White

McDivitt

CONFIDENTIAL

That was the last thiqlg ¥d pat into orbit.

Right. T put that in orbit, Bariizre, it was
really quite a sensation to see thz glove flcat-
irng off. I asked Jim a few uinates before zboul
the glove, or Jim had asked ms, "zZeyv, 4o you want
triis other glove?" About g minute lzter, I saw
it go floating ouit of the hatch,

A11 I ~an say, Fd, was zbout 2 2aif hous later T
was gure trhankful thas ws had gotten rid of som=-
thing. We had ss much other jurnk thaz we didn':
want.

I saw the glove come fleoating out of the rign.-
hand hateh, and it was a perfeectly cliear piclture
of the giove az it floated cut. It floated ous
over y right shoulder and out--it looked like

it was an 2 Aefiaite trajectory zoing somewhare.
I don't know where it was going. It fioated vexry
srartly out of the apaceccaft and out inis

space.

T think this hai a lot tc do with that gis-gas-
sing. There was a dzfinite stream—-.

Yes. It was following the streamline righi ont
of the sparcecraft.

It went out perpendicular $o the spacecrafsz,
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whichever directisn that is.

3ack 30 getiiag back i the spucecrafi--I had the
one thermal giove on the one-hand, my left hand.
I always wanted my righst hand to %e free to op-
erate that gun and the camera. The way the cam-
era wad mounted on there, T hail to use toth hands —-
ore hand to actually stabilize it with the gun
and the other hang to reach over. Again, I think
dynamics played a little ©tit of & roie there.
Everytime I broughs my hand in from a position
ous on my l=ft, it ftended to furr me o littie
oit, which is exactly what we fouad happered on
the air-vearing tatles. T think trhat the camera
shouli have been velcroed fo my body somewhere
arrd used indeperndently of the gun.

Yes. I got that same impression. I got the
impregsion that what you really shouid have done
wag--,

Dropped the gun.

Inhooked the camsra out there floating arcund

and just throwa the gun away. I dontt thirk you
ever should nave tried to zring it back.

Well, what T should have done was fold the gun

ard Z1anded it to you.
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That would naave jast taken longer. Il would
have taken precious secovnds out of the very

few that we had anyway. 1 think you should have
Jist unhooked it and throwa the gy away.

This was probably the thing that I was most
irritated with not completing. I dida't feel the
pictures were satisfactory with the camnera out-
gide. But I think the reason was that my camera
was not in a pomition go T could use it adsqguat-
ely. But coming back in was the last thing. As
a matter-of-fact, before T dismounted the movie
camera and dismounted the uambilizal, T folded the
gur.

1 toock ths lanyard off with the camera on it, and
handed Jim the gun and the camera.

And T stuck it down between my lzgs.

That was the first thing that T handad in. Then
1 handed in the 16 mm zamera, and then T threw
away the umbilical. Thisz was whers the {un
sbarial, 1T foind b was a Lot more difficult
coming back in than T had remembered in the zero-
g training. It seemad like T was contacting both
gides of the hatch at the same time, much firmer

than T had in the zero-g airplane.

CONFIDENTIAL



McDivitt

white

McDivitt

MeDivitt

White

MeDivitt

White

CONFIDENTIAL 141

Tou mean you were hitting the hatch on one side
and the hatch opening on the other side.

Coming back in, I was contacting the sids of the
spacecraft on both sides.

Yes, that's right.

Tou weren't really hitting the hatch on both
sidss, youn were hitbting the hatch opsning on both
sides.

Yes. I was coming down through there. T felt a
much firmer attachment wedging ir there than

1'd remembered from the gzero-g training. 1 think
this might be associated with the extra 7/10 or
8/10 pound of pressurization on the auit, I

just might have been a little fatter. I did
notice that the sult was a little harder. T felt
this type of sult before during my pre-work, so
this wasn't a surprise to me at all. Bux [ did
feel like T was a little fatter getting in and
wedged a 1little tighter.

I really doa't think Ed was any fatter. I think
that 1link in the suit holds the siit to whatever
volume it's going to go to. And T d@on't think

a couple psi are going--.

Well, T felt like I was hitting a little more as
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I came in.

Yes, I think what nappensd was he was suiffer,
ard re wasn't barnding his legg and his ares aay.
Ycu msan with the haerder suit T was stiffer?
Harder. fAnd your arms were stiffer znd yvouwcrer's
cerding them arourd a8 mucn. |t looked a Jou
nore rigid.

Tris migh' nave beoewn.

ot seni-rlg 3~-FBd was rigid.

All right. Yrnis might Tave beemn.

And that locked to me 1like it mighs have ween the
problam,

This might have teen zart of the recontzot ot the
gide of t'e spacecraft thas 1 notized. Bul

as 1 came pack in, I rotized that T had to work

g little narvder, ard I hoped ths izpe was raaning:
bezcause 1 think we had a very good commentary.

We were hotrh talkizg very cleariy back znd forth

1

S0 euch cliller during ihis tims and T was ftelling

Jim that T was z “o com? in slow becalse it

r'_:'f-:
wad a2 1ittls tougher that T rad ithoaght. We ware
taulking tack and fortn avout being slow and bak-

ing it easy.

J actually helped push Ed dowsn in there. 1 don't
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know whethar he felt it or aot in that suit.

No, I couldn't.

I reached over and I steered his legs dowm in,

and T sort of got hin settled in the seat a
littie better than what he was getting himsgelf.
Yes. Right. I was kind of free whecling ny feet
up there,

Yes, It looked to me like Ed was holding oz to
the top of the opan part of the hatch and jast
swiveling around that part. It looked like he
didn't have enough mobility and strength in his
arms to actually twist his body down agaiast the
force of the suit into the seat.

After awhile, T reached my left arm andernesath,
the same technique we had used in the zero-g
training,and actually I had my hands all over the '
circuit breakers,

Yes. Ed was a real hazard to the switches.

Yes, and I pulled myself dowm in and thatts when
I really started coming in--when T got hold of the
underneath side of that circuit breaker panel

and palled mygelf in, Thatt!s when ay first real
progress was made toward actually getting down in.

Because, while T could steer Ed from where T was
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T realiy didr't have the ssronzth o pall nim in.

- 4

Tuowas G0 degrees to the way thau he really

wanted to e pulling. T could sleer. I did do

a i tle bit of pushing, Tut n2t a rneck of = 1oz,

I wasa't really contribusing wick Lo the efiort

there ox:ept--.

i

1s.

e}

You were guiding oo dowr inso the fcotwe
Yes. Trat waz gbout it.
Fat onece T gut m

e

ment pansl, - was back pretty well in famniiiar

grourids——ths work that wa'd dorne five dozen times

in theo zero-g alrplade,and T kcew the techiique

ratty well.

i

“0 000 times! White does check pretsy well.

I really did it a 125, Maybe the guib wag

W

stiffer, or mayoe I waz fatter, but I wasn'l

goeling irn zulite as sasy as L had nefore--getiing

irss tre inizial position to pull myaecl? dowm

l41]

c+

irto the seat., S50 1t took ma n lisntie loazer.
f you recall, I had Lo go tack oul agsin orns
fTime. I got tack dow: ard started to wedge my-
self dow: and T gob Swo fat cramons at the bot-

toma of my thighz in both Llegs, wnore the

miscles started to ball up a little.
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MeDivits Or% Did you get it in your thizhs or calves?

Whisze Hoth of the miugsclss in the back of my tnighs
zalled up in a bail and I thought, "well, - have
so go back out and lszt them straighzer up."”

S0, I svraightened my lzgs onb.

KoDlvitt We had that provlem before in the zecro-g air-
plase.
Wnite This g the time Jim said, "Hey wiilz you're

ap, why don't you Shrow bthe visor guat?™ 1
hesitated & mi-xnte because T thought, "Well,
you son-of-a-ouck, you might have probl=ms nhere.
You might have tc be sperding an crbit or so
trying to get in."

MeDivitt %o, as & matter of fact, I don't think thzt is
wher you did throw it out. 1 thirk you threw
it ouat when you came back down and you started
to ¢lose trhe hatch., You were having trouble,
Tt wouldn't close, and you =aid, "T'm golng io
have <o take this vigor off so that T can see

trego tnings." And T sald, "Lisien, if we g=t

0y

this thing clomed we're not guing to opsn it
again. Throw the visor away."
Wnite That's right. That was when I got the cramps,

went ocack up again ard then I came back dowa
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again, and said, "Hey, T can't see them. _'m

going no have to teke the vizor off'."
MoDivitt N, 13 was a little bis Tater than tnat. You

nad 21l ready slarted to try to ciose it and you
were having difficuity closing it.

White Okav.  Let'sm get the seguernce oul. We cane down
in. I got ap to straightsr oy lega 2 Iitltle
vi%t, went tack up, then T came back daowi--.

MeDivitt --with all yoar ecuipnert on--.

white T nadr't held the handie yet, had [7

MeDivitt Fo. You hadn't done a thing «ith 1it.
White o I got tack down irto position--.
Kelivist w-witn all your eguaipmznt ov ang palled ihe

hatch down.

Wnize The nateh was dow: far enough to close at this
time.

MaDivist T tacagzt 15 waa.

Wnite T did, %oo. T felt it was dowa far enswgn. I

can tell by looking righ' straighl down 3t he
edge——.
MeDivitt Yes. I ecan tell by Zoockiag up anderasath lhe
right-hard side bo see whare Lhe dogs zre.
White Okay. 8o 1 thoaght the hatch was dow: far

enough te 2loge at that time. I rearhed wp and
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got the handle, but T don't know what I said

to you.

You didn't say anything. T don't know whether
you said anything to me or not, bub you didn't
havs teo say anything to me. I saw you move
that handle and I saw how easy it was going and
1 saw that the dogs weren't moving.

I think 1 said somethiag. [ don't remsaber what
I said. But I said something and you knaw
right away what had happsnzad.

You didn't say a word. I was wa'chiag the dogs
and that lever and T knew what the trouble was,
Right. So 1 guess that's when 1 said, "I'm
gning to have to take the visor off because I
can't sece." And then we went back up and Jim
said, "Well, we're not going to open the hatch
again. Why don't you throw the visor cut." I
hesitated for a minute to throw it oul because
I thought that we might have a problem.
Actunlly, we had a little more difficulty than
we had ewplained. We fooled around for a mia-
ute or Lwo or maybe even three or four with the
handle. It was pretty apparent 1o us that we

waren't going to get the hatch closed with nor-
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mal straight-forward technigies, and that we were
guing vo have to start golng Lo o er things.
Wreile wo gy thas we cane dows and ooved bLre
hand’e oite or Lwioe, 1t was svar about & three
or four ailnute period, at inasT.

The normal metnad of clozing the nalen is for ae
to coTe dowy ard wedge myself{ down, hold onno

the Zitbiz cuamvas handliz up bthgre, and actaally
a»oly a2 downward force or Lme hatern to help niosa
L. Ther witrh my right hand I usz the hatch
hardle to retches the hacten down, This 13 nor-
mally Sur teonrigie we would always e, and
wever Ivn the past, has Jim had to heip ms with
the hatch =loging device. 'Thiz was<'t tne case
Thig time, A3 so027 as | hadl gobies nup there o
opcerate tre gain lever, 1 couldn't operate the
carvas handie anymore. [ coulda'l apply any
torqus or pull there bscause--,

wot only that, but you ware aztually pushing
yoursel? up off the sest. Ard I'm ~ot sare

trhat ever thz first time that wo rad the hatceh

cloged enoazhn. It Looked Like Ib was ziosed
far enough., As =z maluver of fact, later on when

we g0t it down to thai position 1t looked liks it
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was closed fire., It reaily wasn't closed far
erough because you rever 5id get tnose dogs out
until we--.,

ko, tre dogs came c¢as, Jim, the Tfirst time T gob
torque on 1t. Those dags started out, then i=
clozed.

Did they? Jkay.

Yes. 1 think we had it down far enough,

It looked t7 me like ws did, and T couldn't
understand why they weren't coming oat. I knew
tha~ the redchet waszn't engaged, bus I got the
impressisn thau 14 was from watching your hand
whar youi came dowa ore time. Yeu nad whe rabenet
engaged wad tne litsle tit pir that sticks i the
dopr what doesa't aliow shings Lo come cleosed
wasn's there.

ko, zha reatchet wesrn's cngsged. There was cothing
or the nandle at all., It was free, completely
free. The situation hadn't crhanged at all.
Ariotrer thing I'd like to point out aozw, too, was
the chest pack was in the way of brianging tne
mundle down to a full-crank posistion., And 1
wanted defini=zely to do this tecause you ecan

irterrupt the seguence of the dogs If you don't
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fully stroke the hendlz eazh -ime.
Wnite We wert tack ap ss that 7 ocould actually ges and
obagrve tag leverz. Thisg was the time Jim s33id

to throw tho vigor out bacause wae protably would-

2

—

't cpen the haleh again, ornce we get it clozed.
snd this seemed 1ike very good sound advice to
me. ‘The only thing 7 wag o 1iitie guaestisnzble
aboit was thar 4% thiz time | had the iznkling
in my mizd that wo migat sperd quite & ©ii of
time goattiag thie haten closed, and 1T might

wirt the visor wrnen T wus Zactk out aguwia.  Dag

T Sthought the judgment to tarow the visor out
waz hest and I threw it out--opered the deoor
anout a foot and a half azd trnoew the vosor oul.
Tae next time wo came back dows, I was still
raving tne 1itile nil of problem with the cramns,
but not n=zariy the problsm 7 was having with the

gAln lever,

Melivith One guperscazd the oiher.
Write “hat's right. Oae problem tecame of much nigher

magriciie than the other. Sc this was the time
taat we atarted working. I knew what T nail to ds.
I knew [ nad to work the gairn lever in segunnce

with the znardle agair, Jjusc like we had wian we
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operned it. We both had an inkling that this was
going to happen when we opened it the firvst time.
But this posed the problem of when I reached up
with my left arm to work the gain lever. It
takes a great deal of force. This isn'tthe direct-
ion that the suit is designed to reach in., And
it takes 2 great desl of force to 1ift your arms
up in the vicinity of your helmet to cperate
something there. In so doing it pulled mz back
up out of the seat. And I think this is the time
that Jim nnticed that I was up higher than I had
ever heen before, and he actually felt that my
helmet was up against the hatch. I tend to agree
that I was up in that position.

Yes. I actually pulled Ed down in the szat by
pulling on the--.

I think so.

I did it in steps. I'd pull down and =d would
cone down. Then I'd pull soms nore, he'd zome
down some more.

1 was actually pushing up with my left hand and
py helmet was wedged right up against the hatch.
I had a little bit of area in which they actually

gee the dogs that T was working with up there.
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You could see them though?

ee Wi

HE

Yes, T could see them. At loast 2 couii ¢
posisiona they were In., 71 coiald see the 1litule
lever vperating under tae springwhzre 1 was
actually operating the spring on the gaic lever.
This is where I think we goi some very good team-

.

work, cecause 13 was neceasary that Jim pull
dowr: in conjuncticn with tre time that T pulled

down ¢1 the glosing handle and o2erates

Pyl

e

¥
ct

giin laver, I just rnope that the tape worked
Tecaisc - can remamber 1 was in shere.  Jim was
talking te mz, anad then wher it came o the point
wher. we really had to make the big palt © felt a
lizzle torgus on the handle. T krew tnat we had
i< at that time if we zould only get the hatch
down cloze enougt so thait the dogs would engage.
And T can remenber giving tne oid--1 think 1 was

yvellirg HoAVE! HEAVE! Is that what 1 was yelling?

Ard 1t was in perfect =&, tecause I could see
oim »r O coald see the haich come down each time
that T was yelling HAVED I think 1t was

provably the most- -,

The most irieresting moment of the fligat.
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White Yes. It was the most interesting moment of the
flight, but I think it was probably the most, if
you want to say, dramatic. I don't kaow the
right word. But it was probably the most
dramatic moment of my life. About those 30
seconds we spent right there. The dogs started
latching. 1 could feel them going in, and then
I could feel them come over dead-center., Jim
called out that the dogs were in,

McDhivitt 1 knew that once wea got them moving we'd be all
right.

White Yes, cnce they started coming in. As long as
we got those dogs to engage, with the little
lever that permitted them to come out and lock,
I knew that we had it hacked.

McDivitt Yes. Be did I. Even if e would have had to
reenter with the hatch in that position, we'd
have been all right. 1T don't think that the

heat leasks ware that tremendous.

White 1 knew we could continue and dog it on in all the
way. It seems like whenever you know you're
right on something, you want to be darn sure
that they fix it. This was going through my

mind then. And I remembered that I felt I was
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rigrt in thas the var and the attachment c¢n trnat
bar and lanyard wecre no: strong enough. T re-
nencered tnat and I knew how nard you wore pul-
~ing on that thing. [ think, if rothing else,
they ought to e sure. [How many times did we
treak that attachment at the bar?

MeDivitt Wo brcocke the attacrnent aboui threc or four Times
on the gero-g airzlane. Hveryiime they kept
teliing vs it wasn': made ous of the righy kind
of stuff and the stuff we were going so have in
she svacecraft would te the rignt material. “ell,
iz didn't break in the spacecraft. Just coin-
cidently, or maybe tecause we both had doubts
gbout the strength of tray particular piece.

The same thinz crossed through my mind. I was
thirking lhai she success or failure of this
aaitch closure depernds on whether this hatch
closing device stays noocked onto that snace-
craft ang doesr't wreak offy,

Wnite We would rmave been Tlat out cf luck!

MeDivity We would have beer: in deep trouvle! T'm not sure
we wouidr't have beecn zble to get the haten
eclcoged, becauvse we had put that carvas strap

or. there and I might have teer able to pull ycou
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down that way. But I had atour all the pull I
nad irn me on that lass--

I krow ycu did.

-—or: that lasit thing and T had a lot of mechanical
advantage over it. Wwhen we went tc that canvas
strap we would have had to go with no mecharical
advantage. As g matter of fact, & mechaniceal
disadvantage.

Trnis is one thing that didn't fail, bur I
recommend that it be made stronger.

Stronger anyway!

T think sc.

For nothirg else than a psychclcogical purpose.
Right. I'd like %o taxe the spacecraft now and
see if I could break it, because 1 had the
feeling that I never had been confiderz that that -
attachment ror the bar nor tre laryard were
sirong enough.

Wher. I say I was reglly pulling as sirong as I
could, I reaily had some puil left in me, but

1 guess wrat I shouid have said is that I was
pulling atout as hard as I dared pull at the fime.
I guess I could have pulled another few pounds,

but I hated to apply more than was needed on
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tlhere because 0f the lack of confidence in the
strongth of i<,
svorythirg T had was in it over there. I was

zuliing down with my legs as hard as 1 could and

=

operating. 1 was puiling on the nandle. |
roemenber one Time you said, "Hey don't pul’ aon
tnat andle so rnard! You're golng to oreak it!M
1 wag cauvticning you to take it easy, which you

don't usuaily have to do.

This wzs waen we werse yelling ITRAVE!D 1 4
Neaving cn the handle as . was wualiing i down
gach time. It felt I1ike tc me that the nandle
was giving. 3But - didrn't give a darn! If it
broke, 13 was going to brezk. So owe cf ile
poiris we -earned ocut of this was we'd like to
see the bar and lanyard strengthened.

Zes me say ore thing about vshe decisiecn f¢ go

-

anezd and over up the laich. TF we nadn't done so

much wovrk tcgether with tzis hatch arngd run ilhrough
juss ahout every provlen that we could possibly
have had, [ would have decided to Lsave Tne hatch
cl.ocsed and skip the FVA when we first started

having trouble with it. We had encountered [.st

gvery coviceivatle problem trhat we coulé vpossioly
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have with that hatch., If it failed we'd know
exactly what it was,

That's right. I personally had disaszemblied
this cylinder and piston and spring combingtion
up &t McDorald prior to the altitude chamber, so
I knew exactly what it was made of. I am sure
the prcbiem was that the dry lubricaticn coag-
tlated, or whatever a dry lube does, and was
cauging the piston to svick., I knew how we could
de this thing. Carl Stone and I had dismansled
it and put it batk ftogether, cleaned it out, put
it vack together, relubricated it, put it wack
together, and it operated fine. I figured out
how to make the thing work with 13 not working
traperly by using your finger as the spring.
Trat's the exact Tecrnisue we had used.

If we nadsn't had the iraining together that we
had, and had not ercountered ail these probiems
vefore, T krow dern wel: I would have decided
r.ot to open the hauch,

Kayve we wound overdramatic about the effort we
made getting me back irn, ard I'1il ronestly say
it's one of <the biggest efforts I ever made in

my life, but I don't think we were all done thern.
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There were a Lot of things we could do.

We could have gone around geveral ortits workirg
on closing the hatch. Trat wasr't wne last time
woe were going to get a chance to olose it. 5o,
trere were things left if we tnderstceod, and
cther vrocedures we could nuve ugsed to go anead
and clcse iu. When we got 1% closea hbeck iz, |
was completely sosked wasn't 17

Yes. VYou were rezliy husaed.

Sweat wag just powring down. In fact, [ could
hardly see. It was ir my eyes,

5¢ I told you, "Just git there and I'l. ge:t a
repress. DZon't even move for 30 nmiruteg."

Just left she repregs valve where it was. 1T
cleged the vent valve and we had a ot of in-
structions from tne ground to close tne water
sea. and o vhoie burch of other thirgs that didnft
neke ary sense to me. I knew tzat trne spacecraft
was repressurizing. I watched. There wasn's
anything else tkat vwe had to do right thewn, and
we were both hushed, especially bd. e was
perspiring sc that I cousd hardly see 7im inside

the fact plate. Bo, I Just zaid,"You sit there

and 1'11 =it here and we'll Just coast arcund.
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Wnen we get fthe thing repressurized, we'll suart
doing scomething." That was exactly what we

did. T did finally extend the IF antenra and try
to cail someteody orn HF and let trem krow that we
were back ir safely and that the thirg was re-
pressurizing. I didn'st get arny response until we
got to Cirrarvoi, wilch was acout three minuies
later. 1 called and to_d them trnat we were re-
pressurizing and had the hatch closed.

You know, that was some pretiy good gage readirg
that we saw when we got the firass 1/2 psi.

Thz first /2 psi. Ha! Ha!

That was rezlly a big cre. D5Since we've described
the whole operation we'd like to go back now

and specifically point out the vieces of eguip-
merit that we used ard cur opiniorns of them, a few -
fealureg wnat came out Zoud ard clegr o us in
cperation, general coneclugions on VA as an
cperatior, arne what we have tco do to make it an
operaticnal procedure., Bo tre first thirg I'11
do is go down through ike equipmert. As ar
overa.l comment cn the eguiprent, I would say 1
felt very confident the equipment +ould do the

Job. And without question the ecuipment performed
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ng 1L was dverivised., [t performed Juss exschly
3 L% rnad tveen desigred. “rere waesn't ore ithing
cn them as far as the VCHM, the umbiliczal, the
gloves, the gun, and trhe visor tha., didn't
rerform just exactly as 1t had been desigred.
"r1l take them all one plece aw a time, and dis-
cuss them & Tittle. 1'11 start right with the
visor., '"Tre visor was a ra.rer controversial
viece cf cguipment from tre begirning. Ard 7,
for one, doubied a 1iitle bit the neceossity for
2ulle the protection tkat we were providling,

al though I had heiped right from the ceginning

iz the desigr with some of our ideas on the viscm
7% turred out though, and I commented orn trnis
durirg the zime thet 1 was out, that I was very
happy bto have the visor, I was zble to look
diregecily Into the sunlight. ! did sc i irstal-
lirg the camera corn the back of the adavnter. |
felt that the wvisgion out of the visar, was aboutl
as it would be on a rormal sunny day. This is
vecause it 1s so cright up there in space. I
foit ps if my vision was what I would cornsider
rormal . | was looking at the different parts

of the spacecraft and down at the ground, and
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the view that I received at this time was what 1
would expect on a normal sunny day. 1 was cer-
tainly glad to have the visor and 1 left it down
throughout EVA. T think on a later flight we
might recommend going ahead and lifting the
visor and observing any changes we might see in
visual aculty when looking down at the ground.
the ground vision through the visor really
didn't seem to me to be degraded at all. Eviden-
tly just the intensiiy, and not what I was seeing;
was cut down.

Let me comment a little bhit on that visor. 1
didn't have a visor and the bright sunlight that
was in the cockpit didn't seem to bother me. 1
imagine that the visor turned out just like a
pair of sunglasses. You go outside on a normal
day and wear a pair of sunglasses. If you

don't have them, you're squinting. But if

you start out without them you tend to get
accustomed to it. T think I was accustomed to
what light there was coming through the space-
craft, admittedly much leas than that outside.
Fd was accustomed to the sun visor and it turned

out just like two people with and without
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gunglagses. They both could héve adapted. I
didn't look into the bright sun straight ahead.
Well, the first time I locked into the tright sun,
the first thought I hed was, "Boy: Am I glad
I've got this vigor on!"

I krow you mentioned it on the radio.

--because I was loocking right straigh! into the
sun. I had to look into it tc attach the camera
anto the adapter section. I don't rormally

wear sunglasses. As you know, Jim, I huave never
worn sunglasses very much, and I didn't notice
it from then on, through: the time I was out.

I had no impulse whatever to 1ift my visor. My
vision was as clear as 1 could have expescted it
to be without the visor. There are a few design
peints in the visor that we could make bhetter and’
I'll briefly go intc them right now. When you
are seated in the spacecraft one viser slips up
underneath the othar and back along the back of
your helmet, so that instead of resting on your
helmetlon the headrest you're resting the visor
on the headrest. You certainly don't want to do
that. The visor should be restrained in some

manner from slipping up along lhe back of the
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hezlmet. Also, my visor was guite difficalt for
me to raise and lower. Once it was dowr it fit
guite snugly, for which I was happy. But it was
difficult for me to raise and lower, It was
actually & two-handed operation, which is cne of
the reasons why I didn't raise it outeide;
although, T had no impulse to raise it when I was
outside, I think that we might be able to design
them to be reised up and down more easily.
Mebivitt Let me meke a commeni on that visor. I never
did see any need for the little lexion visor.
White That's exactly the point I wag going to get to
next. T think that cne single visor made as
cloge to the helmet liner as possaible, providing
the maximum amount of headroosm and a minimum
amount of interference, is what we actually need.
I don't believe we need that lexion outer visor,
As they pointed out t6 us, it doesn't really
protect, because it bows in and it doesn'y
really give you the mrotection that it should
be affording., I would recommend one visor, one
sun visor only. TIt'll be simpler to operate.
McDivitt I think so, too.

White Okay. The yntillation Control Module, I can say
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without qualification, worked exactly as it was
planned to work. There was not one complaint
that ¥ had with 1t. It provided me with the
proper flow. The flow was lzss than with the
normal ECS suit system, but it was adequate to
keep me cool and ventilated, except for two times
during the flight. Those times were when I
attached the camere right before departing the
spacecraft and reenterding thz spacecraft. But

I think it performed without fault.

The umbilical was another item that I thouzght
performed its part of the flight quite well. I
had no complaints about it. I did tend to get it
tangled up with the bag and the strings that were
attached to the bag during EVA,

I am very thankful that we decided to design the
gloves in the mammer in which we did, the two-
piece glove that was eagily domned or doffed
unier pressurized conditions, As it turrn=d out,
I took them on and off twice while pressurized.

I was quite happy that we had them designed in
this manner. Ag 1t turned out, the heat on the
gide of the spacecraft, or the cold on the gide

of the spacecraft when we camne out of the dark
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side, were not rnotlceable to the touch at ali. 1
didn't use a right hand thermal giove at any time
during the filight. I took it off whien I was
opening tre hateh and, as I pointed out earliier,
it floated off during the EVA operation. I didn't
rave opportunity to use it again if I had wanted
to. Coming back in we had difficuity closing the
hatch, ard I, a8t this time, removed my left hand
glove and used the plain presgure salt gloves

for this operation. The pressure suls gloves
were comfortable, In fact, there were no sen-
gations of either hot or cold through my gloves.
Tha gun, I think, was arn outstarnding point in

the flight, a highligh< ¢f the fiigrnt. It

worked iust ag we had felt it wouid work and it
wag, I felt, simpie t¢ operate. Tre training
that I nal on the alr-bearing plaiforan provided
me adequate orientaiicn in the uge of the

gpace gun. I think that now that we have a iittle
mcre iime to prepare ourseives for the next time
we use this gun, traizizng with it on zero-g
filights would be appropriate. I den't believe

we wili nave any trouble using it in the zero-g

alrcraft,
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migtake ina% we made 0v our VA eguipnent

wasg The oounting of the Contarex camera.  This
camera shisuld nove teaer attacnod oty veicro to oo,

as that 1 could use it irdependentiy of the gur.
It woild have teen easier for me to uss and
wou.d have nad a mach highsr probakiiity of

S T was o4

sallisfaciory pictures with 3
case of luamping oo much together--putsivz ths

gun and the cansra tcgether.

Woite The atTacrwent of the VO to the narress was
z goold type of altackment. 6 was essy Lo dis-
comnen the two velers al achnherss an: move

the chest pack in and ouw. 7 nad o do this
bowt whern I opered the epacecrafs hatch, 53 13
would clear the naten nandle, a7d 1 had Lo mawve
14 ooul of the way wren o closed the apacecraft
and pumpsd the hiatch handile.
White Low w2 can gel into scome comolusicns. Wnille 1
was oul, [ decided to put a pleze of velero sirir
cn the side ¢f the adapter to gee if later on we
might use this as a method for attaching ltens oz
vz cutslde of the spacecraft, 1f the velero was

gtiil there and if it was ir zood shape. [ nhick

the velcre could be madein<g:. very useful item for
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o wypz of tether. I think you might even be able
to do something aiong the lire of Jjust haviag
some ferale velcro on the gioves arnd pileces of
trhe nale velcro at points alorng tha adapter.
This might provide ws at least goms attachments
sc that we could maneuver cursslves back to the
agavter geciior., Thilis woulil be zbout the sim-
plest kind of randle that we coull use. - do
peileve trhat we need some type of hardles on the
outside of the spacscraft. Jim sugszested ore on
the noze and in the cover o the B & R section
up there. T think this is an area that we cer-
tainly nave a posgibiliity of using. I certainly
would have found it usefal. I would still be &
1ittle hasitant, though, of breakiag the an-
terma.  You woulid want to ne sure that this
wikudn't be Lroker during EVA. I think the
feelirng I had ouv Lhare, again, was like

holding ontc an 8-foot wree. There wasn't any-
thing <o hold onte. You definitely need some
kird of hurd-nslds. The decision to lzave ths
ratch opon was one of the best decisions that

we made., It provided me with & center of oper-

stions for my work. I was atle to siabilize my-
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se.f by nsliing onto the haten. 11 was also
gurprising to me how mmann foerece i took Lo open
the hatch the first tims agalinst the prelicad ani
the actuaters, due Lo the seals., Oze other very
gocd dezision was o have me waar the heavy suis
and Jim tha light suit. I trhirk this was one

of the thi=gs that made our cperation ecamsier. It
cerzalnly made my gelting back ir the spacecraft
and Jit's assistaqce ir closing ths zatch mach
eagler for him. #iso, T was handine him thirngs
ir ani out. He was perfcrming quite a ¢it

cf coordinaticrn in the opsratiorn wiin pieces

of egalpmznt that were guing in and out of the
svacecraft, ard I Telieve *hat bty beirg in

o

trat light sait he was abie fo do this mrich
easier thar if re had been i a reavy suit.

I migh% make a comment on tnat suit, soo. Wnzn
we oDpened up the hateh we were in n vacuum. i
naticed that the temperatare of the ault droppad
slightly g2 that tre sult was a
csoler Inside. 1 was wondering if T was going

to ge: too coid throughk the suii, bin tke ress of
the time we were cut the the lemperature rnever

changed., L don't remember looking at the siit
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inles +temperature, bui the suis Itself stayed
reagonacly warm. I had sun ir the cockpitv and T
had cre cockpit oper without the sun 1. il for a
relatively long peried of time, four or five
minutes at & time. This didn't seer to affe.t
my nomperature inside the suit.

1 thirk you felt the tempsrature more thar I did.
L fels tre temperature go dowr, rather than up.
1 felt shat also while ocuugide. I would say

it was wver;y comforiable figave, 7 figure that |
wias probzably at 65 degrees temperaiure out

there iaside the suiis, which was cozler thar

had beea anybime during the flight., It wasn't

¢ coid feeling, just a very ratural comforiatcle

Yuiv inles temparature was ruaining gbout 35
degrees diuring moat of the fiight., It got down
arotnd 52, s9 it probably might have even Leen
cooler tran your ©8.

Wel., it was cooler inside the suit when 1 was
cutside the spacecraft thuan at any other fime
during the flight. It wasa't uncomfortably cool
trhere atv all.

I trink that we can go on with scme conclusions.
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Some conclusions that I had were:

1. 1 didn't notice any extremely hot temperatures
on thz outside of the spacecraft. I also
didn't contact surfaces for any period of
time to transfer much in the way of a heat
load to any part of my suit including the
gloves.

2. There's a definite requirement for some type
of hand holds outside the spacecraft.

3., We should think a little more on whare we want
to operate during BVA and where bto attach
the tether. The tether was not attached at
a point that would provide me the capability
to operate in ths area that I wanted to.

You couldn't get to the nose. It provided great

operation for directly above.

Straight sbove.

I just don't know how you would get the thing

out there. You would have to run it along ths

spacecraft, then attach it somewhere at the

front.

It would preclude operations in other areas. You

would either have to accept where we are going

to operate or--.
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You comld have wuitiple attachment points arcund
the spacecraft.

¢f course, now, if you have a gon with a good aiv
gource, 1 wouldn't particularly care where 1%
wag attached. I thirnk you could go ahead angd,
maneuver o any point you want if you have a gun.
Again, when you're pushing off of surfaces, you
tend to go perpendicular to the surface from
wrich you pash off. I found when I pushed a8
hard as I wanited to I'd still tend to go straight
up above that hatch instead of oul toward the
fromt., I think this is a fairly obvious con-
clusion, but it proved ou:. Everytime I pushed
off I went szraight up instead of at ar angle

to the surface where I wanied fo go.

Sometning that you should tear in mind is that
you ware pushing off from the front which

tendzd to make the front go down as you went

out.

Yes. Everything was working against getting
where 1 wanted to go. Everything I did tendsad

to put me up.

Wher you zstarted you went in a sftraight line

forward and tended to push the spacecraft down.
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T trink, initially, where . was holding thre
attitude, you dida't have that much irouhle. OCF
coarae, you weren't pushing as hard either, be-
catse you had the gun.

White To, I wasn't.

MeDivitt Later on, when we started free drifti~g, you
waere bazk sehind me where T coulidn't see.

White Did you feel me siomping around back on the
adapter and hitting trs adapter.

McDivitt Well, I felt you hitting things back behind me
ard once you went bekind the line thet was dir-
ectly overhead the spacecraft. I couldn't see
you trrough your opasn hatch.

Whizte I never really rnad & good centact with the
adapver back there,

MeDivist cust az wall. We wouldn't want to distarb those
radiator tubes <oo much.

Whi-e Nc. Well, now that we're back, wa'll have scome
corclusions on the adapter area. 1 made it a
poiny right from ths teginning o take
a loock at the thermal Ziunes, the thermal paiat
or. tne adapter. It Loocked like it was in good
shape. Tt was all there. There was disco.or-

atior garound the atititude thrusters, particuilarly,
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from the thrusting. The color of the thrusting
ig just like the KIS thrustirg--rice znd clear
pluce. -% looked like from cutside, though, that
L could see 3 lot more of the piuane than 1 could
when [ was sitting inside the spacecraft looking
oun at the RCE thrusters firiwg. Again, thz
camzra was rnot astached iv an opportune manier
n0 operate.

Wrich cuamera”™ The camers on the sepacecraf:?

[ -+

Y5

i'm really afier that camera on thes gun.
cne wasn't attached good.

nz camsra on the spacecraft was okay. 1t was a
little difficult to attach tecause of the
astachment on the vottom of is. You can't have
it at any angle to make 1t engage. It has to

te perfectly flat wizh ths mountirg plate on the
tottom. A tig comciusion that 1 cams i -—and
i'21 see rnow you feel about this one, Jiv -1

feel That storage ir trne back of ths adapter
sgeticn was certaiuly a very high pricrity fer
later wmissions. 1 feel =<hat we can ai=zquately
store eqiipoent in the adapter area, particularly
larger pleces of eguipment that we dorn't have

room for in the crew station or pieces we don'=
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have particular use for in the early part of the
flight. If we can lick the prohlems in opening
and closing of the hatch, ws can store equipment
in the back of the adapter section as a routine
operation.

That's right. I think the extravehicular activ-
ities have proved to other pecple what we all
ready knew a long time asc--Shat EVA is gquite
gimple, 1 think the thing we've got to iron out
is the hatch opening and ciosing. This is
really our problem. I don't think you or I will
ever have any doubt about the extravehicular
activity. That was, I thought, going o bs
pretiy straightforward. It looked like to me it
was pretty straightforward.

I felt that I could operate equipment out thare.
I co:ld assemble equipment. I could put pins
in, pull pins out, and screw things in. I did
all these things during the flight. I turusd the
gun on, and I put in the pin to operate ths um-
bilical guide. I attachzd the camera. I don't
think you could do these operationa very effect-
ively with big heavy gloves on. Although my

gioves operated satisfactorily, I think that for
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assembly of items you want to have--you ought to
lonk into the glove area a little more thoroughly
and try to get a piece of a glove with soms
type of a surface that will give us some heat
protection and gives us a high sensitivity of
feel through it. The big conclusions, the final
conclusions, that I'd like to draw are that EVA
car bz made a normal routine operation 1f ths
following modifications are made to ths space-
craft:
1. The highest priority is that the spring back
there on the gain lug has convicted itsslf
nd T don't believe that that's a good desigr.
There should be some way that either the lub-
rication is mades foolproof or the spring made
stronger.
I think what we really want to say here is that
the locking mechanism is inajequate as it is,
completely inadequate. Until it is fixed, T
think we should take it easy.
That's right. T think we almost had a bad experi-
ere with that gain thing. We knsw about it ashead
of tima. We thought we had il fixed, but it's

not fixed. I think it convicted itself and it's
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guilty and it has 1o be fixed,

2. I reccmmend that at least the ogeess kit on
the right of the crew compartment bs removad
+s provide more room i1 the spacecraft. 1
see no reason for it being in there. 7T thirnk
it would be werth the effort and the addition-
al mon=zy to provide the extra roocm in e
gpacecruft. 3o, my second recommerdation on
“Vh i to remove the sgress kit, at least
from the right-hand side, *c provide more
hezad room.

Yes, tkat's good. T might adda that it's a good

thing that we nad that egress kit modifiel to

the miniwmain height, becauss without thas we would

have teen in deep trouble,

That's right.

Yes. You and I had teer tel_ing =sach cther that

that was the biggest thing we d1id on oar whole

rnive months prior %o thae fiight--to got thas

thirg cut dow, T think 1t sure paid for itself

ov. our flight.

3. My third item is to make the bar aad lanyard
conpletely focolproof 19 strength. That was a

device that provided us with the added force
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we nzeded to c¢loss the hatch, just as we 34l

[

there ard sald we migh® need durirng the 5iR

Q0L

of the spacecraft ir 83, louis. I think ths

attactmerts of the Tar ard the catle fo the

spacecraft should probacly te at least douabled

in strength, =z trere jusst isn't any guest
in the pilots' minds or the enginzers' min
T guess the engireers were ccavinced that
youu didr't have Jim and I comvirced that t
Two attachment points--.
We've seen 1t break too many times, I think.
We've broksn ths tar and we've broken that
gisachnent poirt. I hail actually ghysically
twigted the aitachment right off ths spacecraf
up in the zero-g airplane. 1 certairiy wouldr
have put my full strengtz iwto it if I knsw
my life deperdead on that attachment. T3 ghoul
e muds absclutely foolproof.
Well, that was the point - was trying so naks
eariler when I said I was puiling as hard as
~ ccald., Then T gaild that I really wasn't
vuiling as hard as I was capeble of.
You didn't have confidence ir that attaciment.

T didn't really trhink that T should »ull on 1t
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any harder.

No. I think that should be ths third recommen-

dation and it should be corrected.

I think we could spare a couple of extra pounds

of weight there, just for the pilots' peace of

mind.

That's right. Take the time it takes fto put a

nzw attachmant on there. Thay told us they

didn't want to do it because they'd have to re-
rig it. T 'think thsy'd batter re-rig it and take
the tims to put a good attachment on there.

4, The final thing really doesn't fit in with
the first three recommendations, but I would
sure like to have tha opportunity to use that
gun azain with about a 10-times supply of
oxygen in a great big canister. I think
that maybe this is one of the items we could
carry in the back of the adapter. We could
use a small supply to provide the means to
gn back there to get a great big canister.
Then we'd have a anit that we could actually
do some maneuvering with.

That's right. I think that, in essence, we

proved the usefulness of a self-stabilized or a
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mar-stabllized manevvering vnit--

Yes.

—-rather than onz that is gyro-stabilized with
aztomatic stability features. 7T thizk that ali-
though you dida't curn up & ~ot of fuel, you
certainly provad the feasibiiitv of this type

of manguvering unit.

We hada an awfully small zmouat. We Juast had thz
& feet/sscond——

We proved, in my mirnd, that I had tnoe capability
to go frowm Point A t2 Polnt B with trnat mancuvor-
izg unit.

Lot ne asX you this guestiorn, and be honest about
it. Would you detanh your tether ani go wizhout
©37¥ TDon't be too optimistic, because other
peoole's lives mzy depernd cn it.

I =hink that we probably rave rnot domsz enough
investlgation %o d2 that at this time, but I
feel we are progressing toward the point. We
made tne first, say 50 percent, of the step
toward beirg able te detack the tethner and go.
I don’t believe that I wonuld detach the tether
and zo wizh that 6 feet/second--.

On, ro. T gidn't mean thast. I megan witsh that
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type of a unit.

If 7 had some more AV in a unit like that T
think that I would be illing to detach myself
on the next flight, right naw, from the space-
craft and go. Thatt!s combined with two things,
you 32e. You have two things working for you.
You have the capability to mansuver yourself,
and 1if youa should get out of control the space-
craft still has the capability to come over and
get close enough 30 that you could get yourself
bazk In control and get in the spacecraft.

I think that 43 or 50 feet/second would be a
minimun. I had 5 and I'd like to see, probably,
a capability of about 10 times that. That may
be a little--.

It's diffinalt. T would think it would ba
difficult to fix a number on it until you fixed
the job.

Yes,

If you wanted to go to somaething that was 10 feet
away and come back, you'd probably get by with
20 feet/second.

If I wanted to get out of the spacecraft and go

along to the back of the aiapter and get in thsz
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adacter without being attachea to the space-
craft, I1'd only need two or thres fime the

amcutt.  I'd ue happy so go with tha'.

There are some problems in the capasility o

glirnz one'g self onto an ob’act. T trnink crasing
the tooster around poirts tnis ows. You say you'd
be willing b2 gu away becaise the spacecrafl

can come and g2t you. Admittediy it can, but
keeping in mind the difficuliy ws nad with tns
bosgter., T don't really =2nti-lpate us sver get-
ting dnto vhz situatior 1ike that becanse yox'd
naver get so far away thaat you're in different
crbicg, like we were with ths toomter--.

What I visualize is a 25 %o 50 oot operaticn
where you're goi-g vat Lo investigate esither
anotihier spacecraft or anotrner =atellite up there,
or mikKing a tranafer similar tc the type of tranz-
fer that we visunalize azs a hack:sp mode for Apzilo
T think with the gun [ had, if the 5 ena she Com-
mand Modale were there, T'a te satisfied & depart
the Jormand Module and mancuvor  over  to Tne
LM situated 17 to 20 feet away from thes Command
Modula. 1 feel T couli iz that at the present

timez. T don't thirk it would be a very smar:t

CONFIDENTIAL



182

MeDivitt

White

MeDivitt

Wnite

MeDivitt

White

MeDivitt

White

CONFIDENTIAL

thing at the present time to go maneuvering off
200 to 300 feet away from the spacecraft with
this type of device., 1 .think this davice is
designed and has its greatest usefulness in close
operation arocund the spacezraft.

That's right. There is no need to maneuver off
about 400 or 500 feet away because if you want
to go that far, use the spacecraft. This gun
is for a close working job.

I think it's a valuable tool in this manner,
Okay. That's the game conclusion 1 came to.
We'd be willing to do it at close range.

I'd be willing to do it right now. I might nof
go tell somebody else to go do it, but I'd

be willing, with the training that T had with
it, to transfer 15 or 20 feet without a tether,
But, I think wa should spend aomz more time with
the gun.

1 think so, too.

I also think it would be of valus to go in the
zerc-g airplans with it.

Yes, T think so, too.

I think the work that we might do in the zero-g

airplane doesn't necessarily have to be done in
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full regaiia, with all the pressure gults v u
pressurized coadition. T taink we can go up
whers znd learn a lot sbout thz gun wiliout

a3

M

are sults on, in a plain flying suait typeo

ey

oparation. Perhaps poiish the traiqing off with
a i1ittls work in pressurized suits. Of you work
ir the zero-g alrpiane with 3 pressurized sult
itte prevty awkward.

In pitck and yaw - felt I could mairtair effecs-
ively zero rates. 1 don't kaow znow it looked to
you Jim, vut it leooked 1ike T could establish

a rate and take the rate cut without too much
trautle. Tne yaw« is tha lLowsst moment of <hem al1l.

1

Fitch was very easy, jast to pitch the thing 2

e

ard down. 1'm still a2 liitle suspicicus of rol..
That's the area that T would like %o logk inte s
1ittle more. I shink that you could zet yourself
irto a kind of balled up situaticn with pitel,
ro.l, and yaw all coupled ap. 1= wmigns take a
2ittle oit of faei %o get yourself straightened
bazk oot zgzain. But just in ftracslati-g from
Point A to Foint I, you could care less if you

rulled, as iong as you kept pitch ard yaw

straight. Ard that's why I say I think yoa can
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tranglate and correct pitch and yaw very success-
fully and effectively forget about roll, just as
we do in our reentries or our retraos.

The question is: Was there any problem with the
guan of maintaining s fairly wzll stabiliced at-
titude and still get my translation input? I

did this actually three different times and this
was what I had done when I was coming back to

the spacecraft the last time. I had to put in
both pitch and yaw and had tsken them out and

I was coming back. I was going to fire my laszt
thrust toward the spacecraft. I got a little
burat. I could feel a little wirst and than

it petered out. But you can put a translation
in. I was also surprised that T was able to stop
at the time T tried to stop it out there about one
half or two-thirds of the way out on the end of the
lanyard. It seemed to stop pretty well. It was
either the gun or the lanyard dampening ms. It
didn't dampen me in roll, so I think 1t was the
guan that actually did it.

I think that this previous bunch of words just
spoken covers a lot of d=tail, of the firat

three or four orbits of our flight, and it covers
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that first phase of mission seguences that 1
first mentionad. I think the nsxt thiug we
gnould do 8 g9 throigh ths interim orbits, about

S or 55, or howsver many there were, where we set

W1

abvout to save up enough fusl to do something con-
guructive, to check on cur orsit te see wnat it
was, to see how we were decaying, what our ife-
time expectancy wouid be, ani perform the =zxpsr-
iments that we'd initielly set out to do on sur
fiight plaa. Although, it's not goirg to e of
mich upe Lo go through it in s chronological
order, I suppose that is prohavly thz best way.
As I just finished saying, wa2're not going to

get an awful lot out of going through ths fiight
plan sequentially, but we'll do it quickly and
then we'll come back and discuss each a2xperiment
or operation, check as entity in iteeif, and
we'll discuss the systems as an entity, too.
We'll do this, generally, in eliapsed time.

Going back fo the EVA for jast orne moment. It'd
like to say thaz the use 0f the mrawmal heaters on
HDS 02 bottle was aboubl two five-mirite perieds
szparated by about 10 miniutes. We really

gidat's need an awfil lot of manzal heater when we
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4.% Other Orbital Operatiocns
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Let's see. Cre fthirg that we did was *o lLarn off
the ¥9 Hensgor at £:35. You have notes aliaong herd’
I got all the Fernsor stuff dowr, [ ihirk, pretty
well.

Ckay. T have the LS Sersor ard the Zio-Yed
Recorder ¥o. 1 going off av 6H:3%5.

At abgcut 7 hours elapsed time, [ checked the OANMS
fuel remaining. We had abour £2 perceni indicat-
ed, 2100 psi, and B8 degrees itemperature. We
kept getting our GO and MO GO checks as per
fligat pilan. At about 7:30 kBd wenrt %o slieep.

We didn't do uny lifetime adjust manetwers. T
turned the gpectrometer-magretometer on. This
was wkhile Id was asieep. Mxtended the wvoom,

got the ES Sensor on, and we left the spectrometen
zmagnetometer on for three passes Through the
South Atlantic Anamoly. I couldn't really see any
increase in the ammeter when we extenced the
trning. We went through a rumber of extension
cycies throughout the flight to make sure *that

we got the taing out. At no time during the

flight did we ever see a rise in the ammeter wher
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we extended it. Thre way it operates is, it has
three positions: EXTZND, OFF, and RETRACT., Tt
was in the CF¥ position and I put it to the zX-
TEND positicon. Then I put it back to the GFF
position. Periodicaily, throughomt ~he flight
we put it to the EXTEND pcosition and back to OFF
to make sure that if it got screwed up the first
time that it would go on out. The first extensicn
was supposed *o be with the specirometer-masnetom-
eter on, 3o, I checked to see the circuit
breakers were on, and they were on. I turned
the gpectrometer-magnetomeser on and then I ex-
tended the boom. Ard in this way the experiment-
ers hope to get some indication from the lires
of force that they were picking uwp if the thing
ctually externded at that time. T hope they go:
it.
Ircidentally, you got a pretiy good coperation on
+he swizzle stick, 1 was asieep and Sim was
doing that or my side.
That's right. I did it with the swizzle stick
way over orn kEd's side. I didn't aline the
piatform or anything. We were in free drifting

fZight at this time. Az soorn as we finished the
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BEVA we went into free drifting flight. We

vowered down the platform andé tne computer, shut
off the attitude indicator lights--we went through
a complete power-down procedure. We were reslly
trying to save bettery power, CAMS fuel, and
everything else we had. We weni on a complete
power-down, down the checklist, ané we justi

dién't have arything on.

McDivitt And we stayed in this free drifting mode for about
two days. That right, Ed7

wﬁite Closer to 2 1/2 days.

MeDivitst Mostly for the first 2 4/2 days we were in a free
drifiing mode. We didn't do the platform aline-
ment and the translaticn at around 8:10--8:20 in
the flight plan. We did not obtain any rooster-
star measurements. As a matter of fact, I'd
iike to comment on the booster-star sighiings, or
just the booster sightings. We saw the lighte of
the booster definitely on the first pass as we
were tracking it. The second pass, as Ed said,
he saw them, and he sald he was sure he saw
them because they were flashing. I was pretty
gure T saw what he was *alking avout. EHowever, this

occurred just at sundown. Every other time at
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sundown we'd call out the booster a couple of
more times before we finally figured out that
this was not the booster, but a planet,

One or two times I'm fairly confident T saw the
booster.

You're prettiy sure you saw it?

Yes. That was the booster.

Well, T was pretty confident that I saw it
flashing, too. But later on I watched th.t star,
that particular planet, come up. I sat right
there and watched it, and it flickered as it came
up through the atmosphere.

Yes, I agree with you.

So, it could have been that we were just really
looking for the booster and at that particular
time we looked out and saw this thing and it
flickered. 71 spent one whole sunset doing
nothing but keeping my eye out for that planet.
Sure enough it popped up and I saw it.

But, you kuow never flickered.

It flickered. I watched it as it flickered.

It flickered all the way up . I watched the thing
as it set, and it flickered all the way down-—-

the last at 10 degrees or so. This is exactly
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where we thought we were seeing the booster,
right where it was low or the horizor, as you
would expect <o see a bocster. That old thing
was flickering away like mad.

White I think that was Venus, too.

MeDivits It was the plaret that was trailing tre sur by
Just a very slight amcurt. I made it a point
to check during the remairder cof the flight,
two or three times to see if that thing flickered
as 1t came up. It realiy did. Seo, the more T
gaw 1t flicker the more I began tc doubt ihat
we had really seen the booster aon that second
rass. Mayve we did, and maybe we didn't.

White Well, it's not really too important.

MeDivits Ne, it's rot. But the fact is, that little plan-
et was flickerirg away like mad.

Whize Let me ask you ore more guestiorn abvout the flick-
er., Did you see it comirg up through the air
glow? Was that where you felt it flickered?

MeDivitt Yes.

White Everytime it was above the air giow it was loud
and clear to me.

MeDivits Yes, exceplt that you couidn't see the air glow

as the sun was setiing.

CONFIDENTIAL



White

MeDivitt

White

MeDivitt

White

MeDivitt

White

MeDivitt

CONFIDENTIAL 19°

That's right.

Initially you saw the sun out there and you saw
this thing looking like it was flashing. Unce
it got above the air glow, the planet did aot
flicker anymore. It was perfectly bright,

Very bright.

When we saw that thing that looked like the
booster, it was very low on the horizorn. It
always popped ocut. ERemember how that bright
light used to pop oul? You'd have the light
sky and all of a sudden there'd be a bright
light there.

Ve saw that planet come up so many Limes during
the flight, I feel guite convinced that the
first sighting or two weren't of the planet.
Well, maybe it wasn't.

Actually, I continued to see the blinking on it
after the stars were out.

Wait, let's take a loock and see which way the
booster would be. The booster was below us so
it should be going out in front of us like mad.
You're looking intoe the sunset which was behind
us. The booster shouldn't have been there. The

booster should have been out to the front of us.
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It should have heen in the opposite direction.
I'm ot convinced which way we were locking.

We had to ve looking to the rear. The sun
gets to the rear. We had to be 3EF tc see the
sun when it set. You see, you're ZEF to watch it
get.

Were we BEF for the full time or were we in free
drift?

We were in free drift but this was near the sun
when this thing came out.

No, they aiways come oul loud and cliear when
you're away from the sun, when you're locking
away from the sun.

Yes. I know it, but ait that one time when ycu
sald "There's the booster.", you were locking
at the sun. FRemember, I had turned around?
They told us that they wanted us to te BEF and
nheads down when we opered up the hatch. That's
where we were. I turned around to be ZEX. We
were BEF when we saw that thing.

We'd better look at the tapes. I think we can
provably get beiter informaticn orn this when we
check.

I think we were even locking in the wrong dir-
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ection. The next pass around I called out and
said, "I see the booster on fop at 2 o'clock,
perpendicular to our flight path."” I don't
think that was the booster either.

White It's kind of academic.

MeDivitt Yes.

White The reason that I broughtthe thing back up
again is I wanted to be sure it's brought out
that the planets are so clear =nd so bright,
even far more brighter than they are looking at
them from the ground. Locking at them up there,
it really is striking the first time you see
them. If we took & lot of pictures of anything,
it was a pictire of that planet.

MeDivitt Sunrise and sunset. The sunsets all had the
planet in it.

White That's right. That planet has always been thers.

McDivitt Very pretty.

White 1t certainly was.

MeDivitt Okay, I got a call after BEd wert to sleep that
we were going to pass by Tynhoer Cuase which
would be north of track, at 7:56.

White I wasn't sleeping. 1 heard it.

MeDivitt Did you? Okay. Well, I didn't have any fuel to
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point the spacecraft at Typhoon Babe sc that was
that. If I hed drifted around so I could see it,
I was going to take a picture of it but I never
drifted around so I could see it. T Just

passed on by. A little bit later on, I was
called up and told that at 23:55% GMT my
ascending node would be at 83 degrees kast an
my 6th Rev, This wag just a map update., T

was told I should eat at some particular time.

I think it was 00:15 to 01:00. It was

already past that time, so, I ate when I felt
like it. The pilot was supposed to do a No.

1 Aero-Med Pase at 02 17 43. Thig was the first
instance of us running into a case where a man
was supposed to do an aero-med pass when he

was asleep. This continued on intermittently
throughout the flight.

It seems like I wasg always asleep when I was
supposed to bte doing an aero-med pass.

This continued on intermittently during the
flight. As the flight progressed, the doctors
got more coordimied on the ground and we got
more coordinated with them to tell them who

was sleeping and how long we were going to be
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sleepirg. Ve had iess requests for zerc-med
vagses of guys that were sleeping. We, in
general, refused to wake the other person up teo
do an aerc-med pass, We were told by tre
doctorsg and the flight planrers orn the ground,
that at 02 30 59 we were supposed to turr on
D-8, ¥ow, I don't know wriy we nad to have this
w0 the nearest second. I was aisgo supposed ifo
g0 tCc gleep at this time, tc the nearest
seccnd. 17 seemed a little academic tc me.

o0 L woke EQ uwp at 02:30 Greenwich Time. EKe
turned or the D-8 Experimert arnd I didn't

go to slieep until T did something else. I
think I had somethirg %o eat dut I'm not real
sure. But I didn's get off to sleep right
awagy. Then 1 told EZ he was supposed To turn
that MSC 2 and 3 off at 03%3:00. I awcke at
06115, But what happened ir tetween that
elapged time EA? Shoot, that's not righs —-
06:157

I must have gwaken —-

About four hours is what you led.

Hight. Locking through my notes here I zee

that I wrote down "Awake at 06:715," ard I
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didn's gel to sieep at 2:%0 and Fd didn't

wake me up as $:15. So I guese we were down
from arywrere from %:%0 and £:30.

Right. You slept approximately four hours, 1
let you go avout 30 or 15 minutes afser that
time of 6:1%, as far as getting you up. While
you were asleep, the things that I did: I
believe thast 7 nad a meal whicrh you had gotten
cat. I believe we had ore before ithis, though.
Didr't we have one after VA before T went to
sleep? Or, did I just drink & Lot of water and
go to sleep?

To, T think we had a meal tefore you went to
sleep.

“hat was my seccond meal that I had shortly
after T got up. I telieve they cailed and
aske¢ me to give trhem an aero-med pass, wiich

I dor.'t have the time logged on. 1 imagine

tre medics wiil have <nat. I ran trrough a
D-8 Experiment at 27 30 59, Trne F3C 7 and 3
recorders were supposea to come off at 3
a'eclock, but I didn't turn them off til 04 15 £0.
It didr't secm iike that was perticularly

important zinyhow te get shem off. T guess thai's
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why T did='t thi k avout it. 7 got
Instructions from the ground to maintain the
sXygern pressure at belweer 930 and 9¢0 witn the
02 Eigh Rate., ''rnig is the 3sime I told them

trat the Command P{.ci was asleep and I1'd

prelor tc do 1t at a Zaler uvime. I thirk they

by

ca_led me tack a few times or 21%; fivaliy, when

it got up o about 960 I went anead and dumped

1t scared me to death!
Tre 82 High FEate started filling the cabin ugp,
presgurizing it up around 5.4. AT 5.4 ¢on the
tuttor the veni valve reliieved znd Jim atout
came trrough the top of tne hateh.

was Trnere half asleep with my gloves off, my
visor zown, and a cover over. pe cacin vented
and Tre cabin pressure dropped about 3/10
1 knew tha*t . did~'t rave my gloves

of a pound.

on oand I figure, "Beocy, T am going To have

12 get those gloves on in the next rkalf a
gsgzond or I'm going to be --"

Yo didn't get his gioves on but e sure was
tnragshing around for a litsle while til T got

him the werd., I dida't want <o wake him up,
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~ didn't want to wake him up. T wag neping it
would go shrocugh witrhoud waking wim, but it gsurc
didre"+.

Man! Tt liked to have scared ;e so bad - dom'ft
thirk I went btack tc slcep.

Mo, you went tack., You slent better at the end of
your sleep cycle than at the beginming,

So you wore trying to get to my cnd earlicr.

I think T 4id the other. I a_ways s.ep:t test st
tre reginning of my sleep.

Ko, I always slept bess at the begirning .

Tou did tooT

There was a period where I had Lo get %¢ sleep,
tren there was a pericd of solid sgleen, sometimes
15 minutes, sometimes an hour. Bus afzer I went
ty that first bunch, ther I was in a state cof seni-
wakeness,

Kind of like dopey, fisfuli sleep., Thai's the same
wype of gleep I had, at least until the last time,
Ckay. 'There reelly wasn't anyining else that wentz
onn except 8 few tape dumps earnd ar updaie for the
orkisal plotboard. I found <his tc Tte very use-
ful. I used the plothoard tc keep track of my

.

orbits, where I was during the first part of the
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mission, exclusively. It was very accurate. You
could check the times in the plotboard as against
what you saw on the ground and you could locate
yourself quite adeguately. How abouft you?

While I'm thinking about it, I thought the plot-
board information early in the flight was excellent.
But I thought that the plotbeard informetion at the
end of the flight was not correct. As a matter of
fact, I started %o call them & couple of times, but
I never did. By the time I wounld get the stuff
plotted, and get the map put where I wanted it, we
would be someplace else. I'm sure that that in-
formation they were sending up to me wasn't right;
I'd be off an orbit or two,

After about the last day and a half, T uged the
nominal orbit plot maps exclusively. I could see
the time and the location. I could spot it
right with the ground. And I think I figured it
was seven minutes behind near the latter part of
the misgion. This didn't bother me. I could tell
how far it was behind, and then update my position
on the map guite easily. I thought those pre-plots
were real good.

oo did I. T thought they were, too., But I was a
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little disaprointed with the map information at the
end of the flight. I don't know exactily what was
happening. But I'm cornvinced that it wasn't right.
4g a matter of fact, a couple of times I was even
or. the wrong orbit., They'd give me a Time and &
longitude ard I'd plot it. I wasn't even over irat
part of the world., I'd be over & wrcle orbii from
thas,

Jdim, I made this mistake once, tco. 1 was using my
plotteard. I'd plot everyihing out and T came

down in a vlace in Mexico a3 rnight, Tampico, Mexico.
S0 T toid them scmething sbout zeeirg this spct in
Mexico, Theydidrn't plck up my mistake. T was back
checking over and I zot vo looking a7t my map and
said, "What the heck are we doing hncre at night 7

I wag sctually cn the other side. I was clear
arcund in Australia.

Fad you plotied east instead cf wesu?

No, I dor't think I did, 71 thirk I piotted It
correctly. I wen’ back and creockeca it and I never
did get the plot. I went on to do something else
end I didn't get the plotboard sguared away on thatb.
But 1 realized that instead of passing over Tampico,

Mexico, what T was really seeing on the ground was
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.
Sidnev.

You only missed it ty nalf the worlid.

'That's right, It was exactly orn the other sigde,
Buf not exacily. I3 wag about 120 degrees off.
Mine was something like this, Ope that I remember
specifically—-they gave me a map urdate and shey
wenisd me to do g check over El Faso and El Centrs.
looking a3t this I could see that if T was at <he
right $time, I would have ccme up from trne scuth;
wrereas, my pasg was dowt like tnis, and I

was an orbii or two off.

Well shen, we're rnot talking abcu®t the same thing.
I thirk I %ad proratly slipped it somehow on nere,
You might have plotted 60 Bast instead of 60 Wesi,
or something like that,

Yes.

Bus I was off vy a time factor.

It wasn't toc hard to realize that Mexico wasn't at
night,

I have a rnck here thas says, "RKV tape dump and a
¥o. 1 Medical Pass on the Command Filot at 07:0
GLT, "

That's right. And I goct you up a few minutes

tefore 07:00, if you recalli. In fact, just before
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you had to make your Medical Pass 1 woke you up.
So I'd estimate that Jim got up around 6:55, just
encugh time to transfer the equipment to him and
let him make his Medical Pass.

At T7:15 Greenwich Time I was supposed to eat.
Right, At 11:15 Greenwich Time I was supposed to
go back to sleep.

Is that when you did? T don't even see that on
here,

Where it says "FPilot sleep”.

Is that a penciled-in note?

There was Just a series of instructions that we
got from them.

Okay. Good, because I don't have that.

It doesn't really mean that's when we went to sleep
because you know we did things somewhat out of
gequernce.

At B8:55 over the REKV we got a list of PLA's and
CLA's,

Wag this one of our first big hatches of them?

You know, initially, we didn't get too many of them,
and then we started getting them on a very regular
basis throughout the flight. I thought that com-

munications of *those wag quite good, once we started.
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WeDivit: T have a list of notes hers that say: BRev 17
was over the DKV where we were suppesced te ges
she CLA's ard FlA's., We did. Tev 1% was cver
Canary where we were suvposed to have a C-Zand
srack. I think trav meant C-Band went teo
CORTINGCIS, bub T'm rnot really sure.

wWrite “hisz is the time at avout 17 or 18 hours =hat
T cailed down arnd asked them how Lhe zape dumts
were coming out, because we werern't rolding

any astitude for them. We were helding rothing
more than a drifting azstitude and I kmow <hat
over some stations we were blunt-end-down and
rolled urside down. We were talxking, I mow,
upside deown to the stationg and geiting good

transr’asiora Through . They came back and
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said all of the tape dumps to this time had
been excellent.

MeDivitt At a GMT of 12 16 00 I got a comment: "No fuel,
but do a Flight Track Orientation.” This is
like saying, drive from here to the drug store,
but den't use any gasoline--and don't take the
car,

So ag I flopped over near around 12:16, I

loocked down to the ground. We could do a Flight
Track Orientation pretty well, considering that
we had this movable orbital map and we had a
pretty good idea of where we were going to be

to start with so we could pick out where we
were, Got a map update at 10 17 49, 73 degrees
Wegt. A4 tape dump at Canaries on Hev 1% and at
Carnarvon at Rev 14. Around 19 hours, I checkedb
on our orbit and it was 155.7 by 88.

At 11 52 43, turned the C-Band Adapter Switch

to CONTINUOUS. At 11 59 2% we turned it back

to COMMAND., This ig Greenwich time. All the
gtuff in the flight plan such as the Orbit
Navigational Checks and the Apcllo Landmark

Investigation were not done. We were doing tape
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€

dumps, mediczl data passes a&nd thal was aboul it.
The next ¥-3 Fxperiments were all pari of medical
daza passes. I dor'! even know why they're in <he
. ight plan.

U coulda'™ figare tras oait cither.

We did an ¥F Check. Check tegan at 16 38 30 GMT,
ang rar cn ithrough 19 a1 co ST this included

“he sanrise, sunsei, day, night--al’ <tre d7 crzcks
zrn2 wa'll cover those ir the exporiment part cf
our debriefing.

During *his period of 16 58 30 GM_ tc 19 &7 OO
GV, we did the HI Checks.

Oh, here 1% Zs! Command Pilct aslcep.

Where?

At 11i:45 Zulu. Tilot awake at 11:30., T doott
krow when I went to gslecm here.

okay. Lew's check srat some other time.

Ckay .

I='11l take a leng fime to sert that out and T
dor't think ne needs that right away.

£11 righy, T gou Jommard Pilot asleep at 1:4%.
cxay. 1 don'i nave me up or asleep or asything.

wrat _'ve got here “n my noTes iz, bBd to bed &
= ]
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2015, up al 22:15, back a4 £%:7%, Theze z2re

Zebra times, T'm sure. 5o T don't know exacily
what happered in there.

Well, you're clear over on 24 =ow. Jkay, yoa've
sKivped the time when you were asleep.

Trat's right. I doz's have anything on that.
Ckay, I have you going o alecp. I logged myself
awake at 11:30. Commend Pilol asleep a3t 11:45.
These are Greenwich times. If you ade 8:45 onto
thas, it comes out 20 hours and 30 minutes,
elapased time. You gave me the instructions fer
the C-Band adaptcr timez. 1 did lurn those on

at 11 52 4% <o consinuous U-Iang on the adaprer,
ard at 71 59 23 (o COMMAND. Also durirg that
period of time, I had teen told <o go ahaad and
run Apolic Landmark Tnvestigation withoui any
fuel. Eut lucxily, the spaccceraft rotated right
around as we cdame up 1o it and T was lecking right
dowr. at the Junction of, T celieve, the ... ard
tre Whiite Nile.

Thatv's right., '"hat was the first tasx we had of
finding something on the grourd.

Yes, it really workeld.
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It was no trouble.

It really worked. That was the one that I was
rrobably most familiar with. It's such an obvious
one. It's out in the middle of the desert and
it's the intersection of the big Nile, where it
Junctions into two other secticons, a little island
and a northern tip of the island. I was able to
plck the island up from the tip quite clearly.

T did take a couple pictures, I believe, of it,
but we were Just passing and I wasn't ftracking.

T did report that it was a good landmark and
quite easy to see.

We did get an inztruction at this time to go to
the normal flight plan at 22 hours., This was
something that was kind of hard to do. T don't
think we really ever got back on much of a normal
flight plan for the whole flight, but we did get
instructions at 22 hours =lapsed time to retuarn
to our normal flight plan. At thig time Jim was
still aslesp. We got the update that the Hawks
wort 3 to 2.

Ha ha ha ha ha.

I relayed that information to Jim when he woke up.
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That's right. Okay, I think we've already
covared cur HF Crecks, which wero parti of the
regutar flight plar.

Yea, we did that.

+© gaid they were belween 26 58 30 GMT ana

12 07 00 GMT.

Right.

We scrucbed the Apollo Larndmark “nvestigation at
22140 ard again at 29:10. We were zliowed to do
the D-9 at anout 29:30 in drifting flight o .
Doing ithe D-9 in driftirg flight means that you
look outside with the sextant and you pick out
whatever wwo shtars arc there and you measire ar
angle betwzen them. Tt was a cualiuative rather
than a guartitative type investigatiorn for the
experimernt. I'm telling you, wizh D-9 i3 was
mostly guaalitative ithroughoul the whole migsiorn.
We did a few gquantitative things, btul the rumber
of quantitative thirgs ‘that w13 do were very
limited.

Tre EY tYest took us one and & ralfl orcits,

Yes. It took 4wo hourg and 15 minuites au leasth.

T think around #8:20, we had a call up for D-9.
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Yes. This is where we did D-9 in drifting flight
orly.

Yos, and again that was like taking the car out
of the garage without gazoline.

411 it amounted to was looking through the window
and picking out two stars itnat you can see and
taking a sighting between them. Just a qualitative
check to see what the sextant would do. We did
that. D-9 turned out to be a qualitative, rather
than a guantitative experiment, except in a very
isolated instance., We weren't even stabilized,
You were trying to talk me through some of the
thirgs, but T had the helmet off and on--

"his was when we first discoverad that the light
bulb in the readout portion of the sextant was
burnzd out or something was wrong.

Right.

We couldn't read out the angle.

We called down, but we never got a call up on
thal or any instructions.

Well, there weren't any. Ha ha ha. OCkay, then 1
have in my notes here, as 1 mentioned earlier:

"id went to bed at 20:15, got up at 22115 and went
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tack to bed at 2%:15." Thaiu's 211 Zulu Time, buz

T don't see when he firally got up for the las®
time.

White Maybe I've goct it in here.

MeDivitt We had anosther map update in there buit it's really

not important. We scratchzd the Apollo Tandmark
Investigation--

White wWhat time did you have me asleoxrt 2%:13, Jim®
Ckay, well I obviously was up shorily thereafter
because T goi on the horn and you were aslccep
when cthey called us up and told bs wo'd passed
the 7.5, spice record—-

McDivits Thaz's rignt,

White At a 1istle past 32 hoarg, which is Z3:195. That's
32 hours. The space record was %2 wours.

FeDivitt We cancelled the fpolle Ladmark Tnvesilgation,
Rux 3, a+ %) hoirs and 20 minutes. Got thaz, k47

White Yes.

MeDivitt We didn't awitch to bio-med recoricrs. I mades a
note here early in ihe f2ight plan or the oble-
med recorders, "Hd sleps first ard surved Fo. 1
off." Whea I slept, we forgot <o turr it cack oz,

s0 we had Wo. 1 off, and Ko. ? on for a long timo,
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hours elapsed lime says, "Preparc for -6
Bxperiment, upndave D-2, M3IC 2 and % on." How -

turned F3C 2 and 3 on ggain, about ther. We did

rot do &r ruit Nav Oreck, Run %, b 2ause we dide't

want to use any fuel. We gserusbed Ixperiment 3-8

ard w2 ware going to turn 1T on a% 2%:00 or do

kY]

it at 2200. Z2ut, I guaess ~d was stiil asleep, so
we didn't do it ther. 4t this timz we were both
in pretiy tad gharpe as far as rest wens, so _
felw 11 much bhewlter toc get some sieep Lharn Lo

fool with tre experiments. “hen goirg shrough—-

Ckay, *this is tho peried of Zime when you were

Yes, becaus: I don't have any notes there. Go
ahead.

Eignt. I had a very busy time shor.ly afer
got ap. I had a reguiremernt to, at 00:15, -~
Ch, yes. They called ‘he update to re and I
passed it or to you and ther T wers o sleen.
That's right. I turned on the M3C 2 and 3, ard
thern T wernt D-8 at 02:15,

00:35 Greenwich time, you were supposed to take

some pictures of cellular clouds. No fuel allotted.

T think J took some pictures of clouds.
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MSC 2 and 3 wera supposed to go on atl a GMT of
00:30, and youz were supposed <o contrcel the
spacecraft to BEF for that pass.

Tha+t's right, and we went with 3=F for that pass,
for M3C-2 ard 3 BExperiments. At 02:1% I wag
gupposed o do D-B.

That's right,

I did P-8 at 02:18, as a matter of fact, and ii's
logged in the D-8 card.

Then at 22:35 GMT, we were supposed to 4o S-6--

I see thatv I've got a scrateh through i:., I think
that you werentt uap. I was up and I tried to &2
it, but there weren't any clouds around. I wasn't
poirted in vhe right direction, so I just scratched
it out.

Yes, this is where T wenti back to sleep and you
got up., We had a very important tape dump as
03%:03. T thirk T relayed that to you before I
went to sleep.

Yes.

T must have really sncozed here. I was gone for
four hours.

I'm on 36 right now. We had a tape rlayback. We
/2
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were eating along in here and T can't tell you
where we ate because we ate whenever we felt
like it.

White We always ate when we woke up and usually before
we went to sleep.

McDivitt That's right. "That's when we were eating and
that's when we had originally planned on it.
That's the way it went in the original flight
plan. At this time of the mission I guess we
weren't doing much except staying alive. My
impression of what we were deing was eating,
sleeping, and dumping tapes.

White ~- and locking at the ground as it went by.

McDivitt Az a matter of fact, we were still pretty well
pooped out from Lhat long period right there—-

White Your eyes were just getting better. Your

eye looked lpousy at that time, the first

24-hour point. Your left eye wag as red as
can be.
MeDivitt 4t about 36 hours it was still pretty bad, but from

there on it improved continucusly.
White I noticed that whenever T slept, I got much

hotter when I had my faceplate closed and my
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gloves or. Rementer? T kept turnirg on the
doible fars.

Sven wher youa didats sleep ia that corfiguration,
youu gol notter wher you glept than when you wore
awaxe, wnich is the reverse of wral T figured it

Fag

would ho. I figured that when ycu slepl, we'd
want to go tc one fan all the time.

wWell, T sleot good when I had my visgor open.

]

Did you”? Tre last day or so, though, we had Two
fang on every Lims you slept.

Tre last day we did., &Ff course, T glept the bess
ther, too as a matler of facl. After the fipst
day, 1 nad my Taceplate opsn more often than I
had my fzceplate closed.

T owasn't, 1 had a zrotlem thas wre- 171 pat ooy

vigor sr, T was really crunched down in tho seost,

tecause 1'm guizte a it taller tharn yoi. ITiu was uo

comfortatle  for me to keep my visor dowrn than
it owes W gKeep Tt oup. We rad an SKYV tape dump,

Il

arouand 36 hours, arnd I have an Lrois Nav Theck,
2un 4, hers. T dont't Teolieve we dld that, did

we, %, at 35 hours and 50 minuten?

T was asleecp and I can't tell youa.
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We didn't do any of the Orbit Nav Checks with fuel
so it was just a matter if yosu could see the
ground you did ore. They called up gome more

S-6 information for me, but I wasn'it to use any
fuel on it. They said I was tc¢ pass Typroon

Babe at 06:06, point of closest approack, and
Tnere was a new storm trewing. I'd have oy
closest approach to it at 06:132, OCh, yes. I alsc
rave a period that Zd slept here.

Which time was that?

Weil, you got up &t 08:13, Zevra *ime. That's
about 40 nours and 30 minutes elapsed time, I
drifted around to where I could see Typhoon Babe,
but there wasn't anything to take a picture of.
There wags just a mass of clouds down below; smcoth
tops and nothing werth even & frame. I got ancther
update *hat said: "Over Cairc o the 26th Rev I'd
have my closest approach at 37 1% 37. It would

e 90 miles glant range or the closest appreoach.
Don't use any fuel, We were just supposed to look
at it. We did pick up Cairo and Alexandria bvoth,
I think you were awake at that time, weren't you?

Iv was the tail end of my sleep cycle.
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Well, you weren't awake then.

what time was it, Jim?

It says 07 18 37, VYou should have beenrn asleep
then, I have in my notes that you slept to 28:15,
Well, T was like you were, 1 wasn't sleeping
very good the last--gquite oftern, I had oy cover
up watching out the window. VYou could always
hear everyshing that was going on the radio, so
you knew pretiy well what was going oo,

Well, anyway, Ceiro and Alexandria were both
clear, but thig wge the first Time we'd seen
them and it took a long time to find the targets--
the particular target that we were Zooking for.
We couid find the Red Sea and we could find the
Mediterranean, obviously. You could see the
Suez Canal. You could see the river. I had
difficulty finding the town of Cairc. Eow aboul
yvou, Ed, with Alexandria” You were lcoking for
Alexandria.

I found shat one.

You found the towr all right, ¥at finding tne
airfield that we were stpposed to take a picture

of was pretty difficult the first <ime. Iater on
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when we'll discuss the experiments, we'll comment
on that. It looks like I was asleep here for
awhile because I don't have any notes.

Okay. I have a set here. I was given the first
time to take a look at some of the D-6 targets.

1 had No. 1, No. 12, and No. 13, and I had all the
times for them, I think No. 1 is Tripeli. We'll
go over these in a 1little more detail when we go
to the experiments, Tripeli was covered by clouds,
Alexandria was pretty good, and T wag able fo
follow it pretty well.

Did you take any pictures of it7

Yes. I took some pictures. A4dctually, I think

we should go back and loock at these. I got several
passes. This was the D-6 Ixperiment. No. 12 was
Tripeli and it was covered with clouds. No, 13
was Alexandria, and T took manual pictures with
the 20 mm Contarex. T didn't actually see--

The 50 mm Contarex?

o, the 200 mm Contarex.

The 200 mm. Hand-held?”

No, I had it mounted. I didn't actually see the

airport but I had seen it before. I was
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actually locking a% the camera when I was firing
it, go I--

Did you gee anything in the ground glass?

Not very much,

Were you trying to track that way or were you
just looking out the window,

¥e, Just looking out the window. The point that
I breught out is that they gave me four targe<s.
The targets should bhe far enough apart soc that
you car actually gel set for eacn one, I rad
four targets here but I could cnly use--

Ch, that was when you zapped from Tripoli %o
Alexandria to Tel-Aviv to --

Tel-Aviv and a whole vurch of them all in a2 row.
Yo could have a thousand miles between targets
to evaluase. You finish one and you're starting
to take pictures of the other ones.

I had them at 10 61 51, 10 21 30, 10 25 30 and
10 30 15. Well, that was a beautiful row of
targets in there but-—-

A pair trough or every other ore wouid rave tveen

enough.

And we were 8till being very parsimonious on fuel
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and I didn't feel like zapping the spacecraft all
around. We had some more updates, tape, and a
medical data pass for myself at 45:45. We got the
word to delete Translatlons 2-A. AL that time
they put in D-9—-the first D-9 with fuel.

McDivitt We also scrubbed the Horizon Scan Moonset Check
at 46:3%%, or whenever that is.

White Right. It was scheduled with the platform up
and we didn't have it up.

McDivitt Also I've got the Scanner Thruster Plum Checks
scrubbed at 47:40.

White Also a deletion of the ES Sensor - ON because
we weren't going to translate., Sc at 14:14 we
had our first D-9 Experiment with OAMS.

McDivitt We were both up.

White Right.

McDivitt This was the first one with fuel and the first
big disappointment of the experiments.

White Right. It wms certainly very difficult to use.

MeDivitt This is where we tried to do the dayside pass
when we had stars, and we couldn't see past the
noge of the spacecraft.

White We didn't get any stars go actually the run was
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guite short. We were not able to see any stars so
we weren't able to do much on that run at all.

This is the time we knocked off any more day star
sightings.

We were supposed to turm on MSC 1 and acq gid off
for five minutes between Tananarive and Carnarvon,
T guess.

Oht! 'This is where I missed a sleep period. This
ig where we missed a sleep pericd. We got busy and
ran the D-9 right through the sleep periocd. Then

I got back to sleep at 54:55 to 60:65 elapsed time.
Oh, yes. 7You got about one hour's worth of sleep
between 49:40 elapsed and 50:20 elapsed, or some-
thing like that.

Right before D-9, T got a little sleep,

That's right. I've gobt a little note in herc thaf
says, "bd gout about one hour of sleep."

That's right.

We were supposed to do 3-% over the States on Rev
32, Start at 17:40. We were supposed to do Apollo
landmark No., 4 starting at 15:00 Zebra on Hev 33.
That was El Paso.

That's right. We were both up for that.
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We did the 3-5 Zxperiment tcgether and that wasg
trhe best serics of pictures we gobt on the whcle
flight. I% was really fabulcus, We got good
pictures botr fcr the 5-% ard S5-6 on this cne.
They sncuald really come out good.

I did tre Apcllio lLandmark Area No. 4. I did <ze
tracking task with it at 19 1€ 42 on EI laso,

ard 1t furned out pretty well., We fried tc make

a tracking pass on X1 Paso Tnternational Alrpors,
and we never evern saw El Faso.

Thig was a very big surprise to both of us because
we though we'd nail that one colid.

Trat's right. We'wve been in and out of there so
often, you know, it's just like ancther home base,
Whiclh leads to one of your conclusions, which is—-
You can't have targets cut in the middle of =

lard mags. They've got to be near a bedy of water.
Tou reed something to identify the landmarx.

There are some teautiful topograrvhical features
near El “aso. There's a rarge of mcurtalrs jus+
to the west that show up and tre white sands are

T.T

ous there to the west--Shool! We rever saw any-

thing. T think T saw El Pasc when we were right
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over it, I said, "I think there goes El Paso,

I think we missed it."

The next thing we sald was, "Yes, it is. There's
Texas." We could see Corpus Christi coming up on
us. Trat's where you took it.

That's right. 5o then I went to a tracking tasx
on a pair of gand pifts, witnh a chanmnel tetween
them, right on the coasi--around Corpus scmewhere.
So, we did a Iracxing pass on it vecause we were
a:l set up arnd we'd already used the fuel to get
gtatilized, We were all get to do something so
we went ahead and did something. We tock some

200 mm pietures of this.

I took about 20 pilctures,

We'll fust see how the target stayed ir sight.
This was our first real itracking pass, wasn't it?
T had one good ome on Tel-Aviv.

Did yow use the fuel reguired to do it and all that
stuff or did you try tc chinsz on it7

I tried to chintz on i%f, but I thirk it was good
tracking, I actually tracked the airport at Haifa
ingtead of Tel-Aviv., I realized it at the lasi

minute that I didn't have Tei-Aviv, T had Haifa, but
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T had an airfield and T had a towrn so T--

You took gome fixed-mounted 200 mm pictures.

Yes. 1 tock about two pictures of it. 7T couldn't
take a series. [--

That's right. You didn't rave ine gunaight to
track with either.

No. I just put it in fthe middle of the window.

ALt *thig time our orbit was 8.7 ty 148.7, so we
rad come down about 7 or 85 miles. D-9 and Apollc
4, were around 51 hours. I don't kxnow exacily

how that fit into this schedule that we were doing.
We were switching back and forth from elapsed time
to Greenwich Mear Time so we got a little confused
on these. e got updates ol the FLA's and ULA's,
Tnis plan says, "Frepare for D-6." Well, we didn't
have a D-6 Txperiment anymcre. =4 went to sleeo
again a% 54 hours.

Yes. At 54:30 I've gov mysel’ as’cep.

Ed agleep at 54, ard I have him waking up at 53:1%.
That was when we gtarted tryizg to make you gleep
g littie longer, Ed.

dalf our notes here are eiapsed time arnd half of

them are in Greenwich Mean Time., T +think this is
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probably one of the weakest poinits in our flight
planning--trying tc get times correlated.

This correlation zetween orne time and the osher
time is hard to handle., We were getting start
times in GMT. We saild that we wanted these start
vimes in GMT because thig is the cnly official
time That we nad. The elapsed times were just for
pranning. We only kept ihem to Ine nearest two
or three minutes., I staried my Omega watch on
elapsed time at take-off, and I lust let it run
through the whole fligntv. I never set it, I
never checked elapsed time or anything. t could
have beer off +wo or three miruies, but I was
doing the flight plan to the nearest 10 minutes
off the vook nere. When we got retrofire timesg
and wnen we got start times for things, we got
them in GMT, If made it awfully confusing in the
flight plan by switching back and forth,
Fortunately, we got off at 15:15 which 18 better
than getting off atv 12:36 or something like tnat.
On the Apollo mission we've got a bvetier set of
clocks. We're going to have Mission Time and

Phage Time, 80 whenever you start a new phase
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you g0 btack arnd start all over again.

Well, I'm not corvinced that we couldrn' have
even nandled this one on elapsed time.

We did.

Well, I mean let everything go elapsed time.
Forget about your Greenwich Mean Time.

Yo,

I don't know wrat we would have lost,

The retrofire times.

Put the retrofire time on elapsed time. Like
you say, it was much clearer *o you usirg that
one watcr on 12-mour incremerts, and 1T was 0
me toc., Tat's the one T used. T used this one
water right here or elapsed <ime.

Well, lei's get into that s a gcparate thing
at the end. We had the M3C Experiment 2 and %
off at 02:25. We turned 1% on av 27:14. These
gare Zebra times now. I have a note here,
"Perform D-8 Experiment, Hadig®ion FExperiment,

at 55:13%0 elapged time," ard I've got, "FKo. Filot

asleep." Did you do that experiment latver on, Ed”?

Which one wasg that, Jim?

-8 Experiment.
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At what time?

At BH5:30 elapscd.

T've got trem in Greenwiech Nean Time here ggair.
Tha®t's arcurd 22 cr 2%:00, Something like thac.
Yes. T've got ore. T did it at 2%:58 GMI.

Fow did you do that? You were supposed to Te
asleep then., Maybe you woke up ard did it and
went tack to sleem.

You krow, this was the “ime wher you went to
sleep. I've got you asleep on the fourth day
at 03:3%0 Creenwich Mean Time.

We'lre not on the fourth day. We'wre gtill on tac
shird day. ['m between 54 ard 59 celapsed,

211 right. Thas's the period of time T'm asleerp,
['ve got the D-9 Fxperimert was run between
22143 and 2%:22. 1 must have done that, Tkay.
We got Md up at avoutl 59 hours elagpsed time, ard
did a8 Medical Data No. 2 Pass on mg cxcept by ther
I inink they were Medical Data Lo. I Tasses. T
wen® to sleep at about 60:15 elapsed, and . gos
tp aboub 65:30 elapsed. [ had about five hours
there wrhen I was supposed to sleep.

Shortly after you went to sleen we siarted raving
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the RCS heater troubles and we had them coming on
for the next three to four hours, We had them
cycled on and T called the times down., I don't
believe we want to go over them a1l right now, I
had them cycled on ard off at intervals of about
25 minutes, for a teotal of eight different iimes,
They started coming on exactly at 06:47 and the
last one I had was on ai C08:23., That was the
last time we hed any RCS heaters. 1% was rather
peculiar because they alterna®ted. First the
A-Ring would come on and the B-KEing would come on
and the A-Ring would come orn, and so orn.

Is *that right?

They came on at approximately 15-minute irtervals
and it tock approximately five minutes to bring
the temperature down to within limits. T reported
those down and they seemed to be interested in
getting exact on/off times of our heaters to plot
our electricel profiie curve. I rarn an Apolla
Landmark Run Nc, & with yaw 15 and pidch 0. I
think the resulis of that are in the other log-
nock. I reported down at this time that Jim had

& successful bowel movement. I already had one.
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T had an HF ¢reck at Ascensicn at 05H:09, whicnh
didr.'t work out--

How could I have a succegsful 3M if T was asleep?
You had already had it. I repcried it at that
time. I waga't able to read Ascension or this

i Check., 1 got the ckay for an 4pollo D-9 hHun
Jo. 2 for 06 01 £44. I called down to get
clarification on it and threy gaid 1 could use
stars of opportunity. This ig what I did., T

rarn tne D-9 with ithe stars of oprortunisy., Why
we did this wili te brought out in the N-9 de-
briefing,

This was a no-fucl D-97

Mo, 'This was wisn fuel. 3Zut, rememver, the stars
wore placed so 1%t was hard o get much,

Yes.

We scrubbed the Anoilo Landmark Investigatiorn Ko.l.
We didn't de Shat. Wo gave a lMedical Dala Pass.
Rar. the D-9 Fxperimons, T bheliceve, and got fairly
good infermation back or thet. As z matter of
fact, I did do the Apotlo Landmark Run No. € and
rat dnformation ig In the flight log. I got Jim
up, 1t says, at 083:%1l, This doegn't scund right

to me.
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MeDivizt I got myself up arcund 65:40 something elapsed time.

I just drew a mark there.

White That's exactly where I've got you up-—-at about
65:40.
MeDivitt I got a comment here. This is something that

went on throughout the flight. I went o sleep
and I looked at the OAMS Quantity Gage and it was
reading 60 percent, When I woke up it read 56
percent, This meant & 4 percent drop arnd it

was somewhat alarming since we were sgving fuel
so much,

White He accused me of naving to use all the fuel up
while he was asleep. Ha, ha.

McDivite No. 1I'd noticed thai the gage went up and down
vefore, but it never had gone up and down so much
irn. suern a ghort time. It would move up and down
oy 2 percent quite freguently over a period of
15 minutes to an hour, It would change by 2
percent, It did this tetween 60 and 70 percent
for a long, long, long time. We were going pretty
eggy on the fuel, Tt did move up and down like
this guite a bit. This is just a comment that
throughout the flight the CAMS Juantity Gage did

fluctuate guite a bit, We had the uncertainty
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in the system ard this 2 per cent was, in gereral,
about 7 pounds. That was really guite a bit of
fuel. 4 percent was besweern 12 ard 1% pounds,
devending wnere you were or. the scale. 'This was
and awful 1ot of Ffuel to have suddenly disappear.
T Zuast wanted to comment on trat. It wag an
interesting thing. We'd teen dumping our EIS 02
pressure. We'd gone to High Rate cr cabin rcpress
and dumping the stuff overboard-—-overpressurizing the
cabin end having the cabin vent %o keep the pres-
sure down. Finally around this €6 ~curs, we'd dumped
the thing down teo 880 psi on the gage. '"nis was why
we didrn't have tc dump it so often. We'd Teen
dumping it before ground 96C psi--dump it there

ard bring it back to around 930 psi and let i1v build
up, and then repeal the cycle again,

That was aboub every 4 hours.

Yes. We had bo dump at leass every 4 hours.

We orought it down to 88C psil and tris gave ug a
paricd of axrcund 17 hours.

You know, I thougnt *this was a very clever method

of holding tre cabin a8t & higher pressure Snan
rormel by FeDomneli--putting the venu down zo low

that 1t wverted in a normal mode. You
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ceriainiy zould itoil orn the gage when il was
going to vent. .ot verted right down thers al
avous 960.

Yes. 1 thoughs we'd really racx tha*t apart waen
Yes. Al right. T warted 1o e sure that we

1 maesg we were hoth awake as this time. Weo did
50-10 some place. Here's where we got inuo a
curich of bad flight plarning. Homeone on the
grourd gcrewed up.

They ran our horizon Secanner and M3T-10 Cheacks
right togelrer.

We startes ous our M5C-10 Check and at ths sane
Lime we were gupposcd to start powering up the
placform and a’ining 1%,

Wnat iime did you have MoC-10 Experimeni?

We were gupposed to power up she platform an 10:135.
Let's sce if T got the atart times here for M3C-10.
We'd have it ir “he book.

Well, we dida'y gel a slary time obecause M3IC0-10
starts whea the horivon comes inte view, when we

cokid see the first light. We gtarted the M5C-10
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ag & seguence ¢f pictures every five minutes.

“ne seguence is three pictures every five minuies,
for as many passes as you can get. So you have to
start this *thirg =zt surup, or as scor ag the ror-
izon becomes light. We toock our first three pic-
tures. We went on through and we were supposed

tc start cuar Horizon Scanrer Creck--.

White Jir, the time we staried you've logged in here as
“1:04.
MeDivits Ckay, at "7":34 we started our MBC-"C "xperiment.

We were given irgtructions to stari the Horizon
Scanner Sunget Check at 11:54. 16 just sc turned
oui that we were golng alorng zna we weren't ous
of frames of film yet for WMSC-1C.

White It was gtill daylight.

MeDivitt Ves, it was still day.igh%, that's right, and we
could still get some more good pictures, I thought.
Eere we nad insiructions to start our Horizon
Scanner Sunset Check, and ir lookirg through this
thirg, 1t looked to me like that was the only
place we ware going to get it; so I der't under-
stand exactly why we had to run M3C-10 and the

Horizon Scanner Check sirmltanecusly. “hrey
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couldn't be run simultanecusly! Tt looked 1ike
somebody with a little foresight on the ground
could have seen this.

That was really the only bad screwup, 1 think,
in cur flight plamnning. It was right there.

I think so, toco. 3o we terminated M3C-10, al-
though we had enough pictures, I'm sure, to have
completed the experiment. It would have been
nice to use up all the film. There's no sense
in carrying it and not using it. At 11:54 we
did the Horizon Scamner Sunset Check--the plat-
form up and alined. At 12:1% we did the Horizon
Scanner Moonset Check. At 12:22 we did the
Apolio Yaw Orientation. At 12:58 we did the
Horizon Scanner Thruster Check. At 12:59 we

did the Horizon Scanner Track Check. At 13:14 we
did the Attitude Thruster Check. &t 13:20 we
were supposed to power down and at 13:20 were
supposed to turn off the M3C No. 1 Experiment.
What happened as we went through here—we got

a little behind because it took a little longer
to do zome of these things, especially this
Horizon Scammer Track Check. It was

taking so long that
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we climinated the lagt two gieps in it. We did
the zere barnk arngle ard the piteh up and dowrn.

We dig¢ the zero pitch angle and the roll ief:. ard
Tight. We did lhe bank Lo one sice arng the pitch
up and dowrn,and we did the piter up and the bark
on hoih sides. We didn'l do the piftch dowr and
tne tank or toth gides,and we didn't do “he roll
lef< arnd the piteh uvp and down. We were rurming
_ate and at that time I didn't know how we were
doing on electrical power ard coverything,so [
elected not o do the las®t two portiong of the
check,

We had it pretty well ironed out, anyhow.

Ves.,

Surprisingly broad bands, too.

The scanrers accmed 0 o working perfectly. The
attitude *hruster check was Just as it shouid have
beer. We powered down the platform and urred off
the M3C Fxperimernt Wo. 1 aboul two minutes iate.
We powered dowr at 13:27.

Okay, sever miruleg latie., We never did take any
16 mm photog of the plumes,

Before you went to slcep on lhig one.
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T hadz © gorce to slcep or thal orc.

Hefore I wont to sleen.

Before you went to glieen, yoso. Ukay B-9 —
We o were really busy at this pericd of Lime.
Yog, a 0=3 at 20:57 Zulu,

kave a feeling I was aslecep here, Jim.

1T think you were, Bd. Vou wen:. wo sleep at 71:15.

Right. T did the D-9 Experimens at 28:15.
4y what time, Jim”

At 20:13.

Ho you did the D-9 wnile T was asieep.

- - . L - -
nave a note here tnat we re going o ne cver

Suaymas at 1% 44 5%, They war.ed a No.o 7 Medicel
Fass from me. They wanted me *o turs the TM switch
to REAL TIME and ACSIISITICN for ithree minuics

] - _‘_l
aver Cuaymas. Guaymas must have Lost it s
command funection cr scmetning —- net for *ne
wrole time whough,
Yeg, this 1g where I was asleep, Jim. I rezuenber
that now.

Okay, now 1 ngve a comment here. T lurncd on our

norizon scanncr au 161032 wiih atout & 29 degrees
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nose down attitude, with a piter up rate of atvout
two degrees/second, i the “Torizon Scanner Mode.
The thing cauaght ard held the spacecrals wishin

the deadrara  and firally damped 13 down, and

we stayed in the Herizon Scanner Mode. I think

that =ris 1s about the time that we went Lo
Horirzon Seanrer, isn't it?
You were in Horizon Scarner while I was asleep.
Yes. 1 dorn't rave tnau Irn my 7otes, dul we wens
in tre Forizorn Hean Mode around 72 rours, I think.
T 4hirk it was at 1£:0% GFT that T menlioned 1%.

T didr't do ar Orbildav Theck at the 72 hours

ard 50 minutes As showr in the flight plar. 0Oh,
here's where you were up again, Fd. Because you
were up wnen the computer screwed up, weren't you?
Yes. 1 saw the lishsz.

Ckay. During the course of our passes oOver the
Suaies, here, around 75 hours, - waz Lold to do
Zreoital Fav Check X9 at about (5330, and T was

te do Ortizal Wav Check Jold at about 75:50r¢ Ckay.
T completed the Zreital Xav Check, Y“un Ko. %, end

ther you must have waked up, I think. I *think

you were asleep when I did <hat,
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Waal Lime 4o you have me waking un? T <now abousn
what time T woke up.

Yo woke up around 75:30 or so. 1 owazm goirg 1o
do an Crolt Nav Check Lo, 10, aqd we ware over
oo huales. They wanted s to turn on the
compater to send us g load, so 1 did. That s

erocacly what weke you up, when 1 was trying o

turn on tne compuler wizh tne swizzle stick.

Sus vhig time the conmputer stuck in the on
nositicn.

Wnen you sried to turn it eff.

ind it wouldn't go off.

I rememrber watching. I saw the mal light go on.
So it svayed on, and that's when we had all of our
compater wroubls, which you'll check ard csver iz
systers. ©Ch, the time the malfunctior >igh:

righ® whan we wers ghous to turn 2

i

4

CAallC O WEE

43

of £,

. s oELec - ~ : .
I'd ggy around 75:°% or something. In tral arca?
15:30 G8@-Hawali. 1 think it wazs about 75:20 or

chereatouts. 'They sure do khave sgome neculiar

times nere, It anly takes, according to flignl
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p:arn, 30 mirutes to go from Guaymas tack o
Guaymas. That's a high speed ortit.

That's rign.. I does bhave trat, doesn't 1t? Looks
like & goof, doesrn't 1.7

I: only takes 40 mirutes to go from Hawaii to
hawaii. We were really traveling! T don't know
what time the computcer siopped.

T <hink they've got it on 1he ground. They can
read the mal light.

We were talking to ithem on the ground. 1% should
te on the air to ground tape. Then we were
cleared to do Apolle D-9 in the orbit that
covered the night =<ime around {7 l/? hours or

80,

Trat was my D-9 au night, wasn'tb 117

Trat's righti{. kd did uvnis.

Bef'ore you went to slecep, though, we had onc other
thing., We had the zodiacal light phouocgraphs
that we Look, and we had a special procedure
called up vhere we pointed g+traight dowr.

', yes. That's right.

Palsed it, with the shutter speed of the Hagsel-
blad open. You operalted the Massgelblad arnd I

operated the spacecraft. We pitched down and
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ran through this Zest ard pitched up and ran

througn ——.

MeDivitt The Contarex.

White Tou used the Contarex.''hat's right.

MeDivits We did this at about T8:30, ard ¥ wenl to ulesp
al ¥9--

White No, we didn’t. We did this al 76:30, Jim.

FeDivitt 76:30% T have 78:30.
Whize I ‘ust wook on Rev §7, You're correct. That RHeov
51 they called up wasn't right. OTkay, we did i3

" —~ -

at 21:40, which I nave as cquivalcni to T8;2%.

MeDivitt Then at 80 hovrs 1 went to sleern.
White You went to sleep atvout 80 hours elapsed =ims.

“hat's right., Ckay, while you were asleeyp,
ran & -8, In fact, T had quite & bic o dc
while you were asieep thls sime. T rarn a D-8

at

Mo

3:157. These are 211 7ala times. I =urned

or: the M5C-2 and % at 23%:57. This is whers 7 nad
the requirement to attitude nold, small-ond-
forward, through the &zomaly. On the first pass
through at 2%:57 to 0l:3C, T 2idn't fecel that T
had a good attitude. From 23:97 Lo 31:15% I didrn't

feel my attitude small-end-forward was satisfactory.
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I elected to make a similar pass through on the
following orbit, watching the stars and making
sure that T had a good small-end-forward., I
found cut that the first pass through was pretty
good until the tail end, where 1 thought the
stars were in the wrong position. It turned out
that this is just the way they came up, and I was
good for both of them except for the tail end of
the first run through, I logged in two small

end paszes through the South Atlantic Anomaly.

I also ran the D-9 Experiment and T found that
by using the fuel and having the Porizon Scan to
hold when you wanted it to hold, the use of the
sextant and horizon in making measurements was
considerably casier. I made what I feel was a
good Apollo D-9 run. T ran the D-8 DLxperiment.
I had two times to run the D-8 Experiment; I
ran it at the Greenwich Mean Time of 01:30., I
was to look for Pegasus at 02:28, straight up at
268 nautical miles, and I was all hot to watch
Pegasus go over and was jJust approaching my
straight up attitude when--

The sun shined on the window.
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White Ne, I was called and they said, "Say we g0t a
critical tape dump. We want you in a level
attitude for it." And T said, "Well, you just
gave me instructions to watch Pegasus." And
they said, "No, we want the critical tape dump."
SJo I went right down to that attitude, and we
got the dump off in time for me to go back up to
the attitude prior to 02:28. T got up there
ahouat 9 minutes prior to that time, but the
sun, as Jim said, was up and was reflecting off
the particles on the windshield, and I really
couldn't see very much. I tried to see Pegasus,
but I couldn't see it. I turned MS5C-2 and 3 off
at the appropriate times. We got instructions
from Houston CAF COM to try a few things with the
computer. We were to turn the computer off, the |
IGS on, the computer on at 20 minute intervals
to try to recycle the mal light off. They thought

that it might heve been cold.
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Let me step back a little bit to this
computer problem. The computer stuck aver
the States at around 75 1/2 hours or so. The
computer was stuck on. If you've got to have
something stick, you're better off fto have it
stick on, I guess, then off. HNspecially if
you ever want it to work again. Ag we went
out of earshot of the ground UHF radioc range in
the Etates, I asked them if that they had any
instructions. They said, "Stand by." I sort
of felt that the thing that we ought to do was
Just leave it on for a while. We got a call
from Tansnarive and they said to place the
computer switch o the CN position and a.c.
Power Switch to the ACME, I said that's
certainly a peculiar place to put the switch
and they said these are the instructions from
Houston.

I tThink we had a good computer at that time.
I know darn well we had a good computer at
that time. I think this is like getting your

landing gear stuck up and you fool around with
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it and it comes down and then just for the
hell of it you pull it up again to see if it's
going to come up, T don't think we should
have ever turned off the computer. Unfortunate-
1y, I didn't have g8ll the information at my
fingertips that T needed to really make a de-
cision on it, When we got to the next station,
which was Hawaii, I asked them how we were
doing on electrical power. They said that we
were 160 amp-hours ahead of the curve. We had
a 200 amp-hour cushion, so that meant that we
had & 360 amp-hour pad on our flight plan. In
the meentime, I had checked to see what the
computer-ON, IGS Power Supply-ON tock. It
took 5.6 amp-hours to power this thing. We
were at 76 hours on & 96-hour mission and we
had about 20 hours to go. Twenty times 5.6 is
a little over 100. BSo, if we had used up these
100 amp-~hours, we'd still finish up with a
better electrical pad than we started out with,
or than we expected when we started out. So,

I sort of feel that we needlessly threw the

computer down the drain. After we got the
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thing turned off and ruined, we went ahead and
turned the IGS Power Supply on, the computer omn,
and left it on the rest of the flight anyway.
So, whoever sent those instructions accomplished
it. I guess what he wanted to do was turn off
the computer. He sure accomplished that. It
seemed to me like it would have been more
worthwhile to legve the thing on till we got a
1ittle more data out of the thing, instead of
rushing to get it turned off the way they 1i:.

T don't understand it. I don't feel that it
was a wise decision. Unfortunately, I didn't
have the electrical power consumption at my
fingertips right then, or I never would have
turned the thing off.

Okay, I guess we're over about 86 hours. I got
up at 86 hours. That's one of the longest rest
periods that I've had. 4t 05 48 45 Zulu we were
supposed to perform a D=9 Bxperiment, and I guess
we did. Then I have in my notes that Ed went

to sleep at 87 hours elapsed time.

ind this was my five hours of very good sleep.
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1 - -
It s my best and lasi. You must nave let me

steen till when?

. 1 - -

I den 't even have when I got you un, but 7t
was about five or six hours. 1 think it was

around six hours.

T . 1 .o .
No, 1t wasn it that long, was 117 3Becausc that
would rave rin us a l1ittle snort. You had

abous an hour 45 minutes or two —-

I had an hour and a half nep. I got up at
three hoursg befeorc reircfire. ZResrofired at
97:45. I went %o gleep at 935 hours.

Okay. So, I got up -~

Ed got about =ix hours nan.

I got up about 95:05 that time. You went tc
g.cep aboubt —-

No, you went <o slecy at 87 hours and got ug
at about 92 —— a little past 392,

This is what T'd egtimate, Jim,

4 1ittle past 92. So, you had about a gocd
5 hourg, 1 know that you were s3ill sleeping
at 92, because that's wien the urire sys*em
stopped up, and you were asleer then. 3So, I

think you gol up ~-- 1'd guess, arocund 92:30,
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T kxow I went w0 sleep at 9%. I went 1c slecp in
pr. GMZ ard 1% affer -he houir, whatever =ne hour
was, and I woke up again. During the time that

F& was asleep, I did wwo Apcllo Landmars runs

. . P N o e
using Area No. 1o for the first one. his was
or dasrah. It was a gocd rur. We'll ge irntle

&3

this & lct more in detail later on. T 41
the second one on Cairo. This was a good ron.
T weni through scome more conputier modie checks.
kvery ten secords, 1 crarngec the computer
modes and turned the switches ¢ and off,
pushied the malfunciicr lights, hit the Srgx
Comp wutten, turmed ‘he switches on and cff,
ran the IVI's and a wrole bunch of ather
things. The ccmputer was dead and it was
pretty ocovvious that 1t was. At 92 hoars, the
trire flush system stopped up. Jusi prior

to thet Id had trinated mnd we had a big
beliows full. As it started going overboard,
it always went cverboard in sguirtsa.

Did you have it as 92 or 957

92. :

Okay, that was when I was asleep.
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You were giill asleep, and I trink you gol up
around 92:; 30, T would guess, Somelime arcund
in there. I know that T got up three hours

4

cefcre retrefire and I slewt aboutr an hour and
a half. You can go back and =ay tha® ycu got

up about 92:%0 or 9% elapsed. Id had urinated

3 it

o
e

in the opladder anrnd the bellows was full,
gct towards the end, it started going out very
slowly, out it did all! go.out. Ho, I turned
the thirg off normally. T left preheat ocn for
a short +ime, twe or three minutes, ard then
turned it off. After ny urire dump, T had
about half air and half urine in <he blzdder,
and the bellows filled cu%. Tt just stopped.
It was pretty obvious that it wasr't going to
go any farther. I turned off the OVERBOARD
peoition and went To PRFHFAT on the other
switch., I then went over tc the evaporatcr

and dumped through the evapcrater and it

dumped right overboard. We used the evaporator
dump system one other time during the flight.
We played back the tapes and the things we

were gupposed to do until about 2% hours, I

CONFIDENTIAL



CONFIDENTIAL 249

believe, and that's when I went to sleep. I
woke Ed up and I went to slecp at this time.

White Actually we got our update while you were
asleep the time before. We got the update for
how to perform the retro. We figured that with
the procedure they gave ne, if we followed it,
we would get g three-sigma miss distance of
70 ngutical miles. We were to use an OAMS
retor with g manual retro. At this time, we
were going to push the manuel button. They
didn't know at this time that the TRS was
working all right. They later came in and
told us to use the agutomatic mode of time. We
were to use zero-lift rolling. We were to
start the terminal maneuver at the 400 000 foot
marker. They told us to expect to encounter
about 8 gls during the reentry. We were told
the recovery areg had three to four foot ﬁaves,
18 knot winds, and good weather. I'll cover
this more later.

White There wasn't much more. We got an update. I
took a few more pictures, and I did a medical

pass. During that hour and 40 minutes there, wasn 't
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mything else. Nethning elso was scheduled.

We were down through what we feld was 271 the
Tuci we warted lo use, an annut all I o2id was
a couple ¢of lracking tasks.

Going back for a memerts—ut 17:19 T did an
ipcllo D-6 on Yumae. Okay, I ‘hirk *hat brings
18 to the preretro poruicr of the missicn.
Bight, k47

Yes, sir. I think you'll fixd there are guite

a few errors and cmissions in wrmat we'lve put

on the tape right now. I think yox have to com-

pare them both--the 4wc tapes together--ic get
arything.

That's like zair to ground tave, also.

That's right. Tt has tc =211 be put Zcgether.

This is Just a piece right here.

4.4 Preretre Prevaration

White

We really started cur preretrs preparation
about three howrs prior fo preretro. At this
“ime we slarted stowing equizment and pre-
paring *he spacecraft and surselves for the
retrofire. 1 think we worked Tor probably

30 to 45 mirutes without making a very big
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dent in the pile of jurk *that we had in <he
spacecraft. It .was apparent *o.me at taat
wime thal we were golrg to have o go a Jloi
faster than we were going or we'd slill be up
there stowing swuff away at retroTire time.
30, »d and T tnen went into nigh gear and we
really started stuffirg stuf? away. We put
the film in the middle food wox, and we put
the cameras and some of the refuse, including
three defecation bags, exerciser, and some
other things, in the teft-hand aft feod ©ox.

I tock a let lérger io siow ithe equipmens <han
we had plammed. Do you have ary commernts on
that?

Yes, I thought thies alsve. We rad jusl every-
thirg cui pricr tc Ihis time. We nadn's
really teen able to stow enything. We used
every plece of cur equipment rignt up tc the
time we started our stowage. Irn fact, I trink
you were getting a little ureasy there for a
little while that we werern'l going to geti it
altl in.

That's right. Al lhe rate we were gcing, we
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wouldn't have.

Thal's right. We hag o accelerate our pace a
liti:e bit and perhaps get a litile faster and
not quite as thorecugh in our siowago as we
word liked 1o heve seen, 7 ~rnirk cverything
was putl away. Sverythirng was put away excert
for <re umbilical. We knew we weren't going
te stow the urine howse, so we put ithat in rne
umzilical bag. The two meals that we had left
we put in the umbilical bhag also.

We nad scme other things., We had the extra-
vehicular sleeves off ycur suit, The blarkst
that went over my leg, the launch-day urine
oags, and a coupie of cther tnings were Sown
urderr.eath my legs. They were beiween my legs
and +the seat.

Right. T put my lauwncr-day urine vap in <he
bag alsc, so that things wouldn's riceshet.
arcound.

I ~hirk we had 811 your stuif in 1the bag and

I had 213 my swuff wedged betweer my legs and
the seat.

We both alsc had a trash bag cn elther sige.
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We hed that on the launch also,

The trash bag was full.

Did youre stick on the side?

=%t stuck.

So did mine. I pui mine further up =--

Tt didn't nave anything heavy in 1i%. It was
light weignt.

Tt was gll trash.

Dry srash.

It a:il gsuayed there pretty well., We did zes
the stowage done in time. I think we had abou?
10 or 15 minutes in which to collect our wits
for the —--

That's rignt. I was *rying %o make an -effors
such that a2t the *time we arrived cver Carnarvon
the greates*t part of the siowage would be
down. However, we didn't quite make this. I
had a time powerirng up the spacecraft, and I
kad the IGS power on. I nad already turned
the IMIJ on. I was teginning to warm it uz,
and nad it in the Cage Mode.

Wren we got to Carnarvon we were still giowing

things away. I think by that time I had al-
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regdy slrapped mysell inlo sre spacecral. 1
has my survival gear hocked up, my shoulder
harreas hocked up and my lap helt on Toodely.
We did the things that I could 4o by mysenf,
such as  ssowing the vern®lialicr mcdule and
stcwing tre cabie. VYou were doing oirer things.
That's what T sald. We were coping un to
Carrarvon. I was sncouing to Rave all nis

we didntl rmave it a1l

stuf7 put away by

Zoneg, where I

put awey sut we had most

could actually get arcund to flying the space-

I3

craf's sgain, We checkeg in with Carrazarvon, and
cerfirmed our retrofire Sime. We weren'z
real:y supposed te pick up our retrofire data
until we passed over the Stazes, From Car-
narvcr on up to the Siates, we continued o
stow away 1iztle title of pleces that we had.

I think ycu were still eating. We firally de-
cided thal you'd velter siop cating or we
weren't geing to be ready for reeriry.

With & little ovrethougrt I had tsken ons meal,
preceared it and set il a2side so I could ezt

it Jjust mefore reentry. Twnis 1g what T was
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doirg.

As we came up on CJarnarvern, L Theugrht that we
were in excellent shape. We had a 1ot cf apare
time. We could get ready for retrofire. We
came up Lo the Tnited States and ran a pass
scross the Urited States, We got the uzdate
times ard we got all the reerntry cuariilics
trat we neeted, beth with and without 0AMS.
They told us that they had a valid Toad in o
TRS. At this time, I assumed thas they
cnecked the TR3, but when we got our early
retrofire, I wondered if anycrne really had
checked the time,

I know it was off st least a second. 1'd
estimate 1 was off a 1itile more than a
sacond,

A gecond arnd a helf, provacly. ko more than
two geconds becauge we didn't arm it until
three seconds. 3ttt it sure fired shkortly after
that.

Yes. OCne thing that we got was differert. Al
our guantities checked cut except Zor one.

They called up & -anding time whick, the first
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Lime, 1 copled 1L an 1%:%5, and the secornd
time I copled iv as 17:1C. This was prior o
Pring anything, so I think sney corrected onc
Time only. I thought the rest of 1t wes very
well handled. We had the timss ca’led up and
verified severa: limes,

MeDivitt As we stariced our pass scross the hTazes, T

the oeas,

£

staricd aliring the zhaiform. wWeo ns
alired plazfeorm alzhcugh we didn't reaily neced
ar. alined platform gince we didn't zave a
clesed leoop guidance systenm. 2wt we sure had
the best alined plaifocrm at wetrofire that the
gpace otusiness will probabliy sver see. I
alined tne piaiform across the Unized Stztes,
and ther I weni <o Croit Rete. T had avous

a 2C0-mirnute glinement om it and wenT To Trbit
Ea<te., We left it in Orbis Rate., 7T did this
alinement small-end-{forward tecause 1 wanted

to see where [ was going for a change. Ve

went inte the dark side, and we really gol

ir<o our checklis® thern. We gerformed the Fre-
retre Unenklisl well ir agvarce of wrien 1t was

supposed to be done. Ti shews 1t in e flight
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plan at about 96:40 with the retrofire

about 97:4%.

ligt right after we complesed our pass

S r=

the States.

Then I

We did il right

dZ4 it at one hour. AT

(=

T tnink we did tho Zetro Chock-

AUross

at avouvt 1442,

T =1 hour we
H

went through tre checklist agairn, ard got-all

those Things tha: we skipred.

didn't wanst @0

half. Wwe wen<®

and we did he

step. T zhirk

stowed awsy.

water, and put the water gurn away, and

‘e

T had one

think our

Bl
o

do as early ag an nour

trrough it again in an

rerelro Checklliat step by

Some of

th

and

en

o

Tirar,

We

at that timc we had everythirg

tcox &

roceeded cr down.

commert orn thaz checklist.

Lh

I s

counle lastu drinks o

e1l

.

HF procedures are nos itoc well de-

£

fired--wren we do and wnen we don't put the LF

cut. Not out,

but when we wut lic.

2 on .

It popped up in wne checkiist again and we

gtestioned this prior o the flignt.

No. 2 audio on HF during this zime®

feel we want toc be on HT.

We could hear them calling us,

CONFIDENTIAL
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us oan it. We courd awilon over o 1L oguite

1 S P - [
chieckt s, but

we pul omy awlich on REOGHD end recsorded oo

wholo geguence of evenlbys,
That's right., 1 trirk that was scri of &
needless positicr. You could lisften or HY

witnout havirng <he iransmitier on.

Tha. was <ne only discrepamoey ‘han I fourd in

our checklisy, kverything else we wern through.

“me other ihirng, Trey ned, "lrserh a new
voice tape," and we beth feii we wanted the
full recrniry con one tepe. I we pul & new
volce tare at this time we wouidn': have
get=zen 1t. So, 1 irserted a @mew volze szps at
the Minus 3¢ Checklist and T thirk this Is =
geod time o deo it or furure flights.

Yes, the Ti—fé Checklist was o ve done over
Zarrarvon. We decifed ihel we would cneck ine

1

manesver thrusters prior o Carnarvon sinoe
we hed a ot of time. There was nn sence Lh
walting until the checklist “ime c¢ame arsund.

Fal

Jirece we had a loz of time, which was e

thing I was suriviang for, T went aread and
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checked the aft-firing thrusters No. 9 and 10
as we had in the TR—36 Checklist, except we

did it between TR—45 and 4%, Got them all
checked ocut, so that by the time we came over
Carnarvon we just went shead and started up our
event timer on their mark. We confirmed with
Carnarvon that we had indeed checked on maneuver
thrusters and that they were all right. We got
this checklist completed well in advance too.
We went through it a couple of times, although
there really wasn't much to it after the Man-
euver Thruster Check., T guess we could proba-

bly follow the retrofire itself here.

5.0 Retrofire

I just covered most of this. 1 set the event
timer up well in advance of Carnarvon. At
Carnarvon, I got the TR—56 hack, T got the
event timer started right on the money. We
got a hack on it later and it was indeed with
the ground times. T checked the aft-firing
thrusters prior to reaching Carnarvon, and I

told Carnarvon that T had indeed checked them
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and lacy were operating nrogoeriy.

At WH—?P T was alining lae vlawform. |

5

slarted alining the platforr over lae Statos

ity

and I pul 14 in Groit Fate for o whils, Finglly

we o gol ovoer Lo the dark side and there wasn
anything else to do, so [ alined I3
2 oalined tha. platform for ar Zour and a

nelf, Wo had the ges: alined platform as

retrofire in lae worid. We wore in sretty

chape oy the time we zot 1o tha
P ) . . - ot .
whichn “a really nothing at 21X, 1t g Just
arosher p:atferm alinement. Wz cacexed our
ground updates, and again Carnarvon told us

that we had a goond load in the TRE.

At TR—13 rninuses we started the conputer.
sltarted ocur TRﬁ13 mirute caeckligt at zboul
- T .
Tq—14 to maxe sure we didn 5 run into any
vroblens. We got into Orbit Rate, arnd L g0
sll the *tkings out Just like the T —72 chee
I

gsays. We had an 0AMS osurn of 2 minutes and

seconds. “hey called it up and T
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checked it. I was exactly right. They were
obviously flying il off lre same zard trnat we
were, because I checked it and it was exactly

2 minutes and 40 second

m

Hawaii said they would give me a courntdeown o
TR—TE, and they gave me the 3, 2, 1 Mark, I
started znrugting at <Tnhat time. IKd rad planned
w0 give me a check at one minute elapsed tine,
wo mirvtes elapsed time, and at 30 seconds to
g5, 20 seconds *o gZo, 10 seconds tc go, o, 4,

3, 2, 1, and off. Trat's exacily what we did.

gl

&

>

alled me at cne minute, and ezgair a7 two
minutes. We went right on dowr, and he gave me
the mark. T was chrecking the time as he gave
me the counts. It was agreeing exactly with

my event iimer. At “d's mark, T releaseé The
avtitude coniroller Bnd we were within tenths
of seconds of exactly 2 minuvtes and 40 seconds
of burn “ime. During this period of time, I
thirk 7T held the attitudes probacly withirn plus
¢r mwinus a degree. It was very easy <o contrc:.

The thing that I noziced most about it wasz the
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absgrce of noige from the aft-firing thrusters.
I zould hear tke RC5 liring, Tut [ could nos
hear the aft-firing tonrusters.

T couid hear them,

You know how the "x" ig like this® My ears were
plugged up throughout the flight, so maybe you
coizld hear them.

I could hear then.

That was irn Rate Command.

And szopping?

Ves, 1 heard Rate Command. 1 knew what T was
doing with the stick. WMayre whal you were
hearing was Rate Command.

I was going to comment thaz the way that I was
ligtening <o them T <hcugnt they were juss
cutting cut.

Yol were hearing the attitude shrusters, ra.
Here's wrat would happer. I would te tarusting
along and the thirg would start deviazing. I[=
nas a tendency tc deviate more in yaw.

Tg it continual? Did ycu near it all the iae?
Yes, almost all 1lhe time except for pauses

thet were frightening, as tre attitude would
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drift off just a glight amount, around a degree.
It wasn't deviating a lot so I was making small
correctiona. It would deviate in yaw so I would
control it back. It tended to deviate slightly
to the left all the time. T controlled it over
to the right and T would bring the ball bpack
urderneath the dot. Then T would even go back
to zero. Then T would release it., T would
bring the stick back to neulral, and for a short
time, the rates would build up and the silence
would be deafening. There would be no noige
whatsoever. T would think, "God bless ii.

Have the aft-firing thrusters stopped firing?"
Then the thrusters tended to yaw the spacecraft
some more. Ag it came around, it got past
2/10"s of a degree/second deadband and the

Rate Command started firing again.

Okay, that's what I heard. That's right.

That was Rate Command. When I yawed back around,
it was really going. I'd come back to neutral
and it would stop.

A11 right. Then I couldn't hear them. I didn't

hear them when we took the check on them.
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Nelther did T. I didn't hear a thing. 1 agree
100 per cent with Gus that you absclutely

can't hear thosge aft-firing thrusters.

My ear muffs are loose, They are always loose
on my ears, So if you could hear 1t outside,

I would have heard it. T didn't hear it. T
heard Rate Command.

Those attitude thrusters reailily make a noise.
They make a big noise. It sounded to me like

I could hear the thrusters firing and I was also
detecting these pauses every so often. Several
times I thought, "Oh, heck, 1t's stopped!™
That's right. Especlally, when we started
getting down towards the bottom. The pld fuel
gages were going down toward zero and the time
wag running around. It locked like it was
going to be a dead heat between which went .cut
first. There was one particularly long pause
at about 2 minutes and 20 seconds. I thought,
"There 1t goes,” and we made a quick correction.
And when I stopped, I couldn't hear a thing.
Nothing changed. That's all it was.

Ckay. I retract my statement.
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Well, rnct knowing exactly what I was doing with
“he hand cor*rsller, you——T was making sma:l
corrections.

Trat's the first time I'd heard that king of =
sound.

We were getiing it when we were chasing traz
thing around, *toc--wnen we were chasing tre
hooster arcund.

You were thrusting again. I thought this was
“he cther one.

Yes, that's right. 5S¢ we got through the TR—13
axd TH—12 Checklists.

The TR—75 and tre TR—12 Checkliats really shoufd

e grouped together--the preparation and *he

OAMS rezrofire.

Crce more we staried doing our creckiist a 1ittle
early. Sircec we had tre time there was no sirce
in wastirng it and then rushing a'l the erd. 3o

we went through what we could irn acvarce of

TH-5. The tnings we couldn'= do or thal didr's

need to be dore in advarce we waited for until

exactly 23—5. I guess this is where Ed got Ire
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first clue that the TR3 was shead of the ground
time.

Thie is an area where I pariicularly watch the
time. This is an avea where I'm meking a time
cneck to start the elapsed tirer going in order
to get our time after retrofire. I was watch-
ing it pretiy close. The ixdication on my
watch was that the TRS was atous a second cr So
early. I felt we had a good Greenwich Mean
Time hack. We checked i3 seversl times and I
thought we had a good one. With my time refer-
ence 1t was epproximately s second to a little
better early. At this time T had abouvti halfl

of the checklist completed tefere we got to

the time for it. I verified it several times.
It's not a hurried time at all, from 36 down,

I don't believe. There's rc *ime in *there when
you're really rushed unless it—-

Yes. Tt 1s not hurried, previded you have
everything elsge completed and you're rot doing
anything else but preparing for ithe reircfire—-
you have nothing going wrong during this period,

At TR—B the gequence lights came on & little
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bit early and that's where Ed got his first
clue ttat the TRS was ahead of the other thing.
T didn't notice it because T wasn't watching my
event timer that closely. Ed got his GMT stop -
watch started. Why don't you go shead with the
electrical, E4?

I turned the main batferies on, verified them
on, and verified they were taking the load.
They were in good shape.

This is where we turned the O0AM3 off and the
RCS on. Let me talk about the checkout on the
RCS now. We had armed the RCS prior to the
TR—36 Checklist, and checked out each ring.
When 1 was checking the rings out, I felt that
I might have a thruster out. That was because
when I pitched up or down, my top left yaw
thruster was firing in one ring., T felt that

I might be generating a roiling moment by
having one of my pitch jete outr and the yaw
jets were having to take out this rolling moment.
T checked it in one ring, I don't remember
which ring it was. I went to Direct and did

it again. It didn't seem to do it, but on the
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other hand, it didn't seem to make the space-
craft roll either., Then I turned that ring off
and went over and did it on the other ring.
Tdentically the same thing happened. I thought
I might have trouble with the roll gyro. 1
turned the roll yro to SECCNDARY. That didn't
seem to make any difference. We went back Lo
PRIMARY. I remember commenting at that time
that the RCS was a lot looser in control than
the OAMS., It seemed to me that the 0AMS held
the spacecraft attitude better. It seemed like
it controllied to a rate deadband that was
smaller than the RCS deadband. 1 don't know
why you're using the same gyros and the same
electronics, The only thing that cculd be
different would be the attitude drivers on the
RCS might be activiating slower than they are
in the OAMS. Tt seemed like the rates were
such a-~seems like there must be a lag in the
whole system. It seemed like the deadband in
the RCS was twice what it was in the 0AMS. It
operated properly. There's so much difference

between loocking at that ball on firing retros
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and lcoking out and actually seeing the nose

cf the spacecraft moving arcund out there.
There's no comparison wizh the simulator. You
just can't simuiase this., Wnen I Icoked down
at the ball ard 2id the retrofire, it wus Just
like the simulator. When I was locking cuiside
and acsually seeing wrnat the spacecralt was dc-

ing as I controiled i, i% seemed like it was

a lot sloppier with +he RCS <har it was with

tre QAMS.
Wnite We must have fired over New Mexico or Texas.
MceDivitst Cur retrofire?
White Yes. T could see the 218 brown sandy earth

dowr: right under us.

MeDivitt Yes, Guaymas gave UE cur countdown, =0 we were
over northern Mexico.

White That's the area that I thought we were over.
Actually, it may evern look almost a little like
wegt Texas.

MaDivits Tt ccuid have been. Then I did TR—S. Z went
te our retro attitude. We reporied cur T_-5

=

Checklist complete. I dom't know exacily when

Guaymas came on the radio,
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YTes. At TR—1 there wasn't really much that we
could do in advance, bul, whatever we could do,
we did. There weren't many sieps.

We just waited for minus 1 minute.

All you have to do is really just prepare your-
selfl mentally, but at TR—1 T told ®d, "We're
at a minute.", and | guess Wi already knew we
were at a minute.

Tes.

Ed did it just exactly as we'd briefed it many
times. You punched the SEP OAMS. We heard the
bang. He followed with a SEFP ELECTRIC, rather
quickly afterward as we had plammed. We heard
the bang. Then we waited a short time as we
had planned, and fired the SEY ADAPTER. Then
there was g great big bang. The tendancy is
to punch those butions 1, 2, 3. We decided
that we didn't want to go 1,2,5. We wanted

to go 1, 2, (pause) 3. Thal was exactly what
we did, and there wasn't any doubt whether

the equipment adapter separated.

1 had no inclination to loock around. I knew it
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WAS gone.

MeDivitt Trat's when Ed hollered, "There gc e pump
packages! 1 see two punmp packages cut Thers,
Just exactly whait John Young said!"

Wrnite Trey separate righ% off 1o the lef+t side. Jin
couldn't see them tecause of *he position of
nis nead. I ceould see them,

McDivitt That's right. I never saw zhem &3z all,

White T could clearly see the two pumps tegether on
the mcunting and mounted together. They were
right together, And I'll back John wp to hilt
or: that one. I saw them tco.

MeDivizt We got the adsptier separated with all the at-
terdent fiyving pump packages.

White Guite a flourish, isn'®t 1t7

McDiviti Right. It sure is., Ii was a big bang. There's
rno dovos arcus it, At TR—BO, the TR—BC
Sequence Lights came on, and at trat time Ed
said, "The s 2quence lighis came or about a
second or a second and a nalf in advance."

Zo, I armed retro squibs, and we discusged
wnether or no: o punch off the Auto-retsro

Bution or rict. If the TRS was fast, I didantt
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want to punch it off ahead and rave the retroc-
rockets go off early, but I figured that it -
wasr.'L in a hurry that much, 2Zut if 1t came
sn much earlier than thaet, it was really going
to make s short. So, T finally decided tha®
we'd go ghead arnd arm the Auto-retro Buiten az
akcui three seconds so that we weren't going
tc be ary more tnan 15 or 20 miles short as a
result of the retrorockets golrg off early.
We'd still get she auso-reiroiire . sigrnal
through, so that if scmething we® wrong with
the manual retrofire signal we'd 5till get zhe
retrorockets fired. I felt <hat three secconds
early would be better than a possitle 15 cr 20
second cne in case we had to go through some
non-nomingl metrcod of firirng the rezrcs in case
the marua’l buitteon didn't make it work. T tolid
Ld tc arm the auto-retrofire, mnd he dic thds
at azous three seconds ard it fired auiomaii-
cally at between iwo arnd cne seconds, I trnirnk,
in the eccunt.

Yes.

I felt *that we got a one-plus second early
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autc-retrofire.

Right. T did tco. We wenti <znrough the 1ittie
dilscusgion there froem minus 30 down, ard I knew
what Jim's peint was. 1 think I distrusted the
aystem a tad more Thar Jim did, but I <hought
his logic was goed. We had “we systems work-
irg o fire the rockets. 1 was In full agree-
mant.,

We went throusgh and saved fuel for four days

so we could do an OAMS retrofire, T fert if
we're going wo adopt that sort of philosopzny
ard go through that leng of a lean fuel »eriod,
then we cculd afford arolher few miles of In-
accuracy thrown in by an early retrofire if we
got the redurdancy that you would get from a
doubtle-firing. 5o, 1 elected wo gc ahead ard
rave Zg pusn 1t. Although it zrobably con-
tributed on the order of 5 tc 1C miles tc cuxr
migs digtance, I don't think 1% really hurt us

that bad,

T had the spacecraft in the retrofire attiiucde,

and when the reircrockets Tired, T--

CONFIDENTIAL



274 CONFIDENTIAL

White T had alasc pushed the nmancel wuttsn on time.
S0, it was aboult a second afier they actualiy
fired.

McDivitt Excellent. The spacecralt was in the proper
retro-atiitude and we got & real good push Irom
the retrorockets. There are four distinct
puehes, and I never felt & pause between any
one of them. DIid you?

White Yes, a 1little pauss between each one. T
thirk my cues were “unsi ip in a different
manr.er than yours., TYours were working con the
controlas. Did you feel that you could aczual-
1y see the acceleration? You weren't lookxing
out the window.

MceDivitt I was a 1ittle bit. Tt looked like we were
actually turmed arcund ard siarted back the
other way. lla, hal

White T really could feel the g's. HNothirg that was
uncomfortavle, bus I felt each one of ither and
I aiso felt Inoking cut that T could see the
spacecraf’ slowing down. T know it was such a
rityingly amouns compared to cur veleocity, bat

I was looking down cn the groumd when they fired.
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Your view of the grcund is considerable at
minue 30 degrees, s it did seem 1tke I could
see the spacecraft aciually slow down.

MeDivitt I don't know what the megnitude of the g's was
during reirofire. We were super-sensitive, I':l
tell you that, We'll get tc shat later. As
a watter of faci, later cn when I was debating
about whether or nst the g meter worked, I
gtopped ané hit the reset button, and it 4did

icome down. It came down fooin sometning less

than one Lo Zero.

White I'd say beitween 2/10 of a g and 1/2 z dvring’
retrofire,
MeDivii= T1'd guess something about that crder tco. I=

sure seems a lot.

Whits Your cues arg really uvp.for~ the g's.

MeDivits You've been at zerc g for so long, anyiring
feels like it's a o,

Menivis - T wds at zerc rates and in the preper atititude.
I was in Rate Command. wher the retrorockeis
fired. I meintaired the attitude very well.

It was very eagy. There were no deviations at

all. Ed was sianding by on the roil rate gyro
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In case 1L looked like I was lcoosing eontrol
in yaw. e couid burm off the »o11 razle gyro
and gol all the authorily that I needed in yaw.
Ag Tar as 1 could see, it znever deviaited more
trnar a degree from waere I was gupposed to he.
I don'%t trnink it ever go=t cif tha’ center onar
in yaw, =and 2L never gol a Sni- that 1ittle
dot——away from the 30 degree mark as {ar as T
could teli., Could you sce any, xd?

T was sitting there waiching 11 ard enjoying
it at that time tecsuse the aztitude was stay-
ing right on.

Ves, Tt was might on. Wo gotl the_gy ir. the
right directior. HN:w, the IVIi's fidn't reald
cut, bvecause we didn't have the computer omn,
80 wWe really coulda't tell.

1% wasg a3 steady as a rock., You could see Lhe

decelerations ard io2ckirg cus tae window, Toouldn'l

detect any movemcnt in attitude., T was

lookirg right down on the ground soveral Times
auring several cof the retros, ard I thirk you
could detect mosion fairly well. T didsn't see

any.
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McDivitt 1'11 tell you. 1T was really happy after that
OAMS retrofire and the retrorocket retrofire.

I figured that we had exactly what we were
supposed to, and I was positive we were going
to come down on that cotton-picking carrier.

I was really gquite happy after that, because

I don't think sven i- *h: simulator we ever had
ong thal easy.

White Shall we make our admission on OAMS retro at this
time, Jim?

McDivitt Yes. As a matter of fact it might be appro-
priate. I'm probably one of the biggest an-
tagonists to the OAMS retrofire that there
possibly is at the Manned Spacecraft Center,
because I think it's a fuel wasting maiteuver
and & 1ot of other things., T still think it is.
I'11 still say one thing--after I fired the
OAMS retrofire and I knew I was going to come
down, I was a 1>t more relaxed than T had been
before I got there. T'm going tc have to tell
Dr. Gilruth that, but I still think we can get
by without it.

White It was nice to see it work. It was nice.
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It was, and T was real sorry we didn®t nave

a comnputer because after those Lwo things, which
I thought were done certainly as good as T

could possibly do them. I felf sure that we
could have landed right on the cotton-picking
carrier's deck if we just had a computer to tell
us where to go. I would have liked to have tried
the guidance. T worked hard =snough oa thal
reentry guidance and I didn't get to use it.
Jim, I think there is one thing that we left

out -dhe reading of the percentage of OAMS fuel
left. T think we called sut % or 4

percent.

That's right., I had 3 or 4 percent
remaining on the gage. We called it out and

it will be on the tape.

I wrote it down at %3 percent. lHere it is,
3 percent of the fuel left after OAMS.

Yes, and it was a 1ittle hard tc read diwm

there and parallax was pretty bad. T estima-
ted that it was 3 per cent.

T read off the quantity on the gage and it was

a little over 1100.
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1180 psi?

Yes.

I'31 tell you one thing asvcus the oui-the-
window view at 30 degrees pitch-down attitude.
You're really piiched down at 30 degrees,
That's another ihing *that T noticed. I was
locking out the window, and I surely wasa't
chserving much in the way of a horizon., I was
locking a* the ground.

The tep 2 inches of *the window haas the hori-
zon ir it. Bo, if you really had a bvad retro
ard you got 3crewed Tp & 1ittls bit, you could
lose your horizon.

You ccuid lose ycur horizon, but I thirk you've
got a good enough view of the motion of the
grourd and an oklect on the ground. T fhink
you could do & very effective Jjob.

If T reaily hadl to do an oui-the-window retro
I'm no%t zven sure that I'd leck cut and use the
horizon. I think T'4 pick a spot on the ground.
That's trze point T was making. You'd put a
grease pencil on your window.

You'd have to use Toth.
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1T bixk you'd find a spot on he ground, and
rold ix.

Heecause the =pot on the ground Is going to aove.
Yes, it's going tc move dvirirg the fir=. ‘hail'sg
exactly wha< you do on &n asliluade wgll, yvou
know. You have a horizon ari you have a spol
and then you fiy thes szot. 5S¢, it sounds kind
of like Ire Zhing 1 thirk youx can do.

The reircrcocckets fired, as I seid, ir the order
1, 2, 3, 4. We got ihe marua® fire out--

button punched. Fd get thaz., We had said tnas
because we're getling a countdown we were going
to fire the Manual Retrofire 3utton exootly
when we got S0 ;ero. We weren'l going tc wait
arcund a seccnd after trnat so tha! we got lhe
conpater and all that jazz on the line. We
didn't have mny ~oaputer to et on the line,
IVits

or anytrirng else. All we were concermed with

was firirg Tre reircrcckets.

5.8 Hesrcpack Jettison

MeDivits

I walted 45 seconds. I starued rolling over at

this time. Wher 4% secondz came, T had the
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retrodett squib on, and I punched off the retro— -
The light came on and you punched 1t.

Tnat's right. The iight came on at 45 sesconds

and I punched it. There was a real solid bang,
and T knew we separated from the retropack. ¥Wo
doubt there either. As we went on down, we
finally saw the retropack come on arocund behind
us.

Do you have anything elase on the retropack

jettison? T guess not. That's pretty simple.

We got thz com from the ground.

I tanught we had good comminications with the
ground,

Wo problems with the communications. 7T was a
little concerned with the communications
earlier in the flight, because we weren't get-
ting anything. We weren't getting retrofire
times or any other information. But towards
the end 5f the flight communications wer: =«-

cellent.
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The update was awful, I think. As I mentioned
earlier, thoy updated our TRS but the TRE was

chvicusly not rwining with the ground.

6.0 REENTRY

6.1 Reentry Parameters Update

6.

MeDivitt

400K
White

MeDivitt

We really dida't have a reentry paramsters up-
date post-retrc. We went inte black-cis pretiy
guick. There wasn't anything *c update., We
were going to sitart rolling at 400 000, He-
gardless of anything else, we had a pre-
programnad reentry.

We were at 400K befors you goi your 3 -
Minute TUpdate.

That's right. At twn minutes and 38 seconds

we ware through 400 000 feet. We got there in
a hurry. I rolled upside dowa, and I flew dnwn
wo 400 080 Teet, which was to be at 2:3%5, How-
ever, I thought that we'd reircfired a litzle
early, =0 I wasn't in any great rush fo sfart
my rclling reentry. I delayed azout ancther

30 or 40 seconds. The only reason I dalayed

was because I knew there wasn't any rush to get
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over, becauvse if we wers guing to he anyplacze,
we were golng to ve short., T jast warnted o
get over and get ir a good attitude. So, T
rolled the tring upside down, got the--
white Cne thing--on the Post-retro Thacklist, we

denided thiles time o use Reountry Rate Command

rather thar Direct.

VMelivizt Tha<'s righ=.
White That's a deviatint on our crhecklist.

MeDivits Wher T got the thirg upside down, I was still
ir. Rate Command. I held trne 1ift vectsr up,
heads down, uwnti! I got dowrn to  ahcut 3
minutes and 1% seconds. T g0ty 3 minute
time hack from the ground. T gof my clock
counting up 3 3 minutes. At about 3 minuies
and 1% secords T started 1tliz =511, What T aid
wzs, I put in about 1% degrees/secornd, and then
we turred off the »oll gyre. I ust lefi fne:
thing rzlling. T controiled the pitch and yaw
inside the rate deadband, which was plus or

a’ yo.o would Ixn Dircet, I

ot

rminus 4 degrees, Jus
gtill had *the rate deadband to Lake care of

ary wild pertubations thal we got into,
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€.% .04 g

White We didn't even have a time for .04 g's did we?

MeDivist Ko, We dlde't havs anything like thaz. We
atarted rolling reentry at 400 G20 Tees, exceopt
that T didr't start it trntil ak~ut 45 seconds
after that to make gure thas J hagd good aithibaud:,
I started the thing arownd ihe way T wanted it
Jret nbout this time, we saw the retro adapter
start fleasing tack past uws. I figured the
other day tnat thing was small-ernd-forward
rather than blunt-end-forward.

White I'd say it was froat-end-forward too.

MeDdivist We saw bne sprerical end of the retrorocketbs.
Fememcer?

White Yes. Al]l four of then.

MceDivitt All feuar cf tlem. We didrn'i see tre nozzie.
It had dene a L8C-degree Lurn small-eni-
forward ard it was as stable an a rock. We
could cee the whip antenmas stickirg cuv to in
side.

Whize Lxactly tre pesitiorn il sheuld go to. That'as
the heaviest end, I would presune.

MeDivist It would terd to trim that wey Ioo. Hxcept thas
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T didn't think there would be any aerodymamics
at 400 000 feet., DBut it was turned around 180
degrees and was perfectly stable with the whip
antenna sticking out, which at that Iime was up

to the right.

White Yes.

McDivitt We were upside down., It sure was a funny look=
ing sight.

White It sure was. It was really pretty.

McDivitt And i1t was as sTable as a rock and very slowly
drifting behind us. As a matter of fact, for
a while I thought that our opening veleocities
were too slow, and T thought it would just
come back and hit us. But, it just stayed out
there, and we started cur rolling reentry there.
We were coming on down and we were rolling
around and before I got any noticeable g's at
all--Isn't that right--hefore we got any notice-
able g's it started burning?

White Okay. We saw the reddish pink layer come a-
round the spacecraft--

McDivitt Well, didn't we see the retropack start burning

before the--7
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Whichever way we saw 1it, it's on the tapes,
because we discussed it pretsy tnoroughly.
That's righ%, as we were doing 1i. DBui T sort
of vaguely recall tha: wasching the retros
after ws as we spurn arcund, it ssarted glowing
a little bit and taern you couls zee this big
spray come off the front--shock or something.
It lecoked i1ike 1% was Just melting znd coming
away. 1t Jjust looked like a gresa:s big orange
mashroom back there, and that's when i+ really
started falling tenind us.
We nadn'+ felt any g's at all. Had you fels any
g's?
Kot that time.
I'm sure that I hadrn't felt any g's.

wag wondering why we were so light. We were
looking down at Florida. We had watched Fliorida
go by and commerted orn it.
Shoot, we really made & low altiitude paseg acrogs
the 5*ta*es. We snouid have probably filed g 33—
75 te get clearance.
We had te come through the contre

zone, you

. — . e
know, at Bglin. They re xind of sensitive sbout
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lower aliisudes.
vo. staried glowing gnd buraing and i was as

stable as a rock as Lorg as I could zee 5.

Did you ever see 1 tumble?
Mo, nover did.
Jgay. Lt owasz oehind ug ard it Zocksd Tike it

of Iy end | guess woen

Just ate ‘he frond

o - 5 . B PO T
we Sirgt saw Tt, it was orn the cracr of 200

ind ~he last time © =saw 1%, 21 Lookad like it
was about 374 ...,

Thas was avous the positiorn tnab = gaw boc
zoogter for the flirst Lime.

1 tnink you'ro righkt. 1 guess we cowld see tne
dome or it and all itaat g-uff. A4s g master of
facl, il was a pretiy good resniry shape. o
looked staple s a rock.

[+ stabilived right oai.

o, we finally saw it drop bekind us and tarqn
up. Ag 1t finally starzted drawing benini us.
We started to get --

Tre first ining 1 gaw was *ne orange flane—--ihe
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orange or pinkish flames coming out. Ti locoked
like the flame was coming up around my side of
the spacecraft like this. Was it doing that on
your side, too?

Yes. It locked like it was almost coming from
three points.

QOkay. Probably what it was doing was coming
around both sides because of the angle of attack
and going out this way. But I definitely could
see the orange fire come up around the left-
hand side of the spacecraft and out in front of
the window, snd pretty soon I saw some green
firg—-

Coming out of the top —

Oh, is that where you saw it? I didn't. I saw
the green fire down close to the left-hand side
coming up over the nose inside of the red fire,
and then it was all swirling around there., Then
while we were coming down, we were coming down
in a roll, but with our relatively high L/D, we
were in a great big roll with a big wallow. I
guess this is really indicative of how much 1ift

we had.
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Tt looked to me like we wers getiirg a lol of

2t looked o me we were gotting sn oawial lot of
1if+ out of 1.

I. wag really waipping around lhere.

Lrd wo were geing around al & seoly good ralo,
Tne reedic wag off to the lefl. That g right.
Tt moved out gsiowly, slowly and got ous Lo

zbout 2 degrees and it Just he.ld there. "he
spacceraft was aw stavie as & rock. C damped
the thirg w ccunle of 4imes irn piten and yaw and
it just stablized xight on down trhere. i

dor'= think . even *ouched Ihe pitch agair. .
think T maybe touched tre pitech four times g1l
tre way down and the yaw maybe gix or soven
times. Wonat T was looxking at was just a hiuge
portion of +he sky. T could see the ground,
then T could see the sky, and T really saw &

io% of She counsry as we camc roiling by.

Wrat surprigsed me 1 how muern 21 was. L1 knew

wiy 1% wag deing it buas I thought 1L was -~-
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arc was that this thing cut out. That thing
was a real 1ifting body. You're really getting
a lot of 1ift initielly, and if you recll around
there, you'd kill it all off; and your aero-
dynamics is such that you really can't tell,
because the stebility is so loose right there.
You know you're going to get some 1ift if you
have an offset CG, but you couldn't tell

where 1t was going.

You're in the area where you're getting a lot of
1ift so if you do a roll, you've lost that
range right off the bat. We came down on this
great big spiral, and nere I think we ought to

get into --

6.4 Acceleration Profile

MeDivitt

==~ the amcceleration at retrofire. T called

down on the ground and told them that we had
four retros. We got automatic. We got auto-
retro. We got all four in sequence. We got
gute~retro, Auto~retrofire appeared *o be about
a second and a half esrly. In the acceleration
profile I said, "Well, here come the g's, Ed."

and I felt the g's going up. He said yes.
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T said, "Yes. There are two of them, aren't
there™

Yes, and then we waited a while longer and--

I said, "Gee, there's nothing on the g-meter.™
I said, "The g-meter must be broken ",so that's
why I reached up and reset it. It actually
went down a little bit., So we went a 1ittle
while longer, and T said, "Ed, T feel a lot of
g's ", and he said, "So do I." Then he gaidiWe
must be up between three and four."

If felt like that.

Aind 1 said, "Yes, I think we're up about that
high too." And the g-meter was still reading
zerc for all pratical purposes. Pretity soon it
started bullding up slowly. It went up to

2, 4, 4, and T called ocut at 2, and I called
out at 4, and T called out at 6, and T think I
called out at 7.

About the time you called ocut the 2, I knew we
had been had.

Yes. It's just that we were super-sensitive to
g's and the load pulling us into the seat was
on the order of & tenth of a g.

1t's true.
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Soc, we had /10 g and we thought we had 3. And
we both felt this way. The g's went up to a-
bout 7 1/2. They tcld us we would probably get
8 g's coming down. When we go%t ihe ingtrument
positions back from the spacecrafi, the post
landing switch positions, they had the g-meter
marked at 7 1/2 g's, and I suspect that's
probably about ag high as it went. How, I'm
telling you this was really a piece of cake.

T thought that maybe 7 1/2 g's after being cut
there for so long would be tough, but I didn't
even have to breathe hard to get any air. I
Just lay there and relaxed and enjoyed the whole
thing, and I really got a big kick out of that
reentry.

We chatted back and forth. We italked through
the whole g-load, and I was watching outside
and inside. I was looking out quite & bhit of
the time when things were going so smoothly,
particularly the g-load. When you get to the
high g's, you might as well look out, because
you're not going o do anything about it, and

I noticed no dimming in vision. Everything was

ag clear ag a bell, XNot a speck. I could see
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everything on the instrument panel, and I could
see things very clearly outside.

Things were going so smoothly on the inside that
I iocked out too. I enjoyed the scenery on the
way down.

Once you get in that position and you get the
high g's you're not going to do anything ingide.
In the amplitude of the oscillations, —-all the
simulations show that they tend to decrease as
you get to high g's and the freguency picks up.
3o the only thing you ceould do is hurt things if
you start screwing around with it, except we
didn't have any oscillations anyway. It was just
as stable as a rock.

I think at this point I'd like to put scmething
in. I'd like to find out when they analyze the
data whether the upper right-firing thrusters

on my side were firing a whole magnitude more
than the right-hand upward-firing thrusters. In
fact, they very early in the profile hecame a
cherry red and just stayed red hot, even a littie
bit white hot all the way down.

There was no frequency to it at all. It appeared

to me they were firing continually and I think
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raybe thie might assccilate iiself ir some way
with scmething in the gystem prior.

I think it was prior, because we were in Reentry
Halte Command and we started the rcll. ‘Ther the
yaw neodle drified orn out and 1. loocked to me
like it rever got over about 2 degrees/secord.

T was trying to read the 0.1 degrec/secord scale
Tt might have gone on tc 4 degreecs/second with
the rol: rate we had in there, and the Jets just
kept right on firing constarily.

Wnat I nad done when we gtarted was to leave the
roll gyro on, and I rclled the thing over til:

I zot almost full deflection on the needle. Then
I put the roll gyro off so I'd have 15 degrees
and we wouldn's tend te overrate the thing so
that the Reentry Hate Command wss firing all

the time. What I {hink havpened was that as

we went on down, the yaw rate reedle tended tc
drift on ocut. I don't know if you noziced it or
not, but it tended tec drift ocut. It sitarted at
around 2 degrees/second, and it drifted on cut
slowly uatil it got to about 4 degrees. 1
thought it never got out to more “han 3 degrees/

second. Later on, when we siarted osciilating
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arcard like we did, if the trning were out at 2
degrees and started banging back and forth at
511, the yaw thrusters would e on constantlys
and also that's trhe side that trey'd be on. [t
wolu.d have veern on the right-hand side. Are you
sure %that It was red shat high up, or did it get
red wien we silarted gelslrg down wnere we got
a.l tnocse osciliations? Because Lhere ['m sure
it was firing all the time.

White 1t was red for a lung sime, Jim.

FeDivizs Wag it?
T was actuully waicning it, waiting feor one of
ther to bust lcose, because 1T was really firing

4 ~ot more than 1 thought it was oul there.

aaked me abous the frequercy of 1t, ana I could-
r't tell whether 'L was o or cof?. Ti was red

a1l the time. Trne ¢iher une was nard_y heated
¥

Melhivits cnoct. There wasn't ary need for any kind of
firing then.

Wnize It wouald Te interesting tc sec if <he other yaw
trrusters were.

MeDivity Well, it'll ke intercsiing whern trhey cun these

things apart =zo sece what kind cf life cycle —-

CONFIDENTIAL



296 CONFIDENTIAL

White Tt really had a good workout.

6.5 Spacecraft control

FeDivith Spacecraft control was iilke a dream. 4 good
engineerirg description. There weren't any
osclllations. T& wag as stable as a rock. I

don't thirk we need to say much more about that.
It wasn't iike any faiiure simuliation we've

seen., It was tho easiest tzning to cortirol, easier
than any simuiation 1've seen. Sheoob! 4 baby
coaid have done i+,

MeDivitt We started geiting oscillations arcund ther and
the Reentry HKate Command fired a few times ard I
damped it in pitch and yaw. "There really wasn'sz
any control problem to it at all, T didn't feel.
Did you think there wasg”

White Ko. I would have been watching cleoeer if I had
thought there was,

6.6 100 200 feet

MeDivitt “he altimeter was at 96 700 feet throughout
the entire flight. It started on down,and we

were still at about 5 or 6 g's when that thirg
started om dowr. 1% went on down to about
92 000 feet, and then the g's started off, and

the altimeter started back up agair.
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Tt went ail the way back to acvout 9& 000 feeu
again, and then it started down againz. The
second time it started down, 17T really started
down in a hurry, and T was sure that we were
still at 100 000 fees.
So, 1 walted until the g level got about 3, waich
is arowuwd 80 or 90 thousand feew. L started slow-
ing tre roll rate there. I wanzed to gel <he
thing to a zerc roll rate oy tre time we got to
40 ar 5C thousand feet, certainly by the time we
got to 4C0. We started gyrating around some nore,
but - didrn't trhink it was excepiicrnal. The
Reertry Raie Commard szerled firing. As a nmatter
of faes, I said]'bzre comes the ieenwry Rate

T
Command, ard ther T was firing on tov of it so
that we really weren't csciliating too much.
Then we gct to 40 000 feet and - put the drogue
gatte oul, and that's where things real.y gotl

exciting.

I put the drogue out at 40 COC feet. We were nice
ard stable as we wemnt down. We were a heck of a
Lot more sitable tran we were wren we pat the

drogue chute out,
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“hat's right oy seveoral orders of magnitude.
When we put the drogue chute cul, we were
cencerred about the thing destabiiizing ratrer
than stabilizing. S¢ T intended to put the
drogue ou®t ard leave the control at Heentry Hate
Command. “his I did, and we casclillated il over
the sky. We estimated plus or mirius 40 fegrees,
and T think we were ai least every biu of that.
We were, and wher tne drogue chute came ocut, T
wag right in the sun so T couldr's see L, ana

T didn't know whether we had une or nos. Yeu
called it out, and about the time ycu called

it cut, I could sec it up *therc gyrating

wildly around.

I never could teil whether the thirng dereefed or
not. I had a iob of gcop on my window arnd the Surl.
was out, and ail I cou:d see was the shape of the
drogue up trere, and it really was fluttering
around., We were plus or minug 40 degrees to It
without any doutt, and I wouldrn't be a bit sur-
prised if we weren't plus cr minus 60 degrses to
it. We were realliy getting tossed arcvuard.

1t was just jerking all arcund.

It was fast, but I don't thirk it was that big a
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magnitude. {McDivitt is making a noise to des-
cribe it.)

foont Zike that.

to terl yeou the truih.

9o was 1. 1 was eXpecting =ne drogte chute to
fall off any minute.

1 was, too.

It woerked all right.

It re’d us together.

If [ went trnrough it agair, I'd be perfectly
happy sitiing there riding through it, zo tell
you the truth.

“re way L lovked as it, it wae rather interes<ting.
I hadn't quite expected that.

Feither did I. T know trat Gug said that he nad
a pretty wild ride and he thought the thing was
destabilizing him. He had a scheme where he just
tirned off the preopellert vaives to stop Lthe
vropellent fleow. That meant that he rnad w0 waixz
about 0 or 15 scconds to get the propellert
valves back opern again to get the jets firirg.
Well, T wasn't goirng %o do that. 7 thought

the thirg to deo was to turrn off the electronics
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and see if the thing was going to become unstable
This is what I did. I turned off the RC5 eiec-
tronics. The thing was that they didn't ged

any werse. It didn't get any worse. I watched ii
I couid see enough of it to tell that we weren't
becoming unstable.

Tt was unstable to a poirnt and then it stabilized
out in this osciliazion.

Tha+'s right. I% was realiy gyrating around.

By that time we were down to 20 000 feet and I
called, "20 thougand feet. Pull down the handles",
or something to that effect.

You called ocut 28.

Is that what I said? And then, I pulled the
propellant valves, as I had pilanned tc do, and
turned the control mode to Rate Command rather
that  Heeniry, tbecause I wanted to burn up

all the fuel that I could out of those manifolds.
As a matter of faci, I was interested in burning
up all the fuel I could before I got to the
ground.,

I have a quegtion. I thought you put it in

Rate Command bhefore you turned off the valves,

ard it preity well damped iiself out on the
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drogue.

No, I don't think I did.

Okay .

I den't think I did. I think I left it in
Reentry Rate Command until I turned it off

and then turned off the power, I went from
ACME to OFF on both rings., It didn't get

any worse. 1 think what I might have done is

1 might have gone from OFF to ACME to Rate
Command, fto turn the propellant valves off rather
than going from --

Well, T know it damped out there in the end
considerably. I think it was when the Rate
Command, or whatever it was, was firing.

Well, Reentry Rate Command was going all the
time. We were goinz at a heck of a lot

faster rate than 4 degrees/second.

Well, we cut down our oscillations considerably
after you did something over there. I thought
you had put it in Rate Command.

I did put it in Rate Command, but I didn't
leave the propellant on. This was why I

wanted to get rid of all the propellant onboard

the spacecraft if T could. But I didn't want
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<5 let those thirgs fire for a long time and

maybe eat up the drogue chute, and [ird ourselves

withoul propellant and without drogse chute, too.

5o, once we got the drogue chute out, I let
the things fire for a while and turaed the
electronics off. DMayce 1 turmed it bhack or and
wert to Rate Command, and off with the prop-
ellant valves. I1'm nov really sure.

White I think you nad it in Hate Command for a listle
while ——-Prcbatiy while you were firing out the
frel.

MeDivitt Yes, that's what I did. - went to Hate Command
ard let all the fuel fire ocun, Just as we had
plarned. 5o that I was sure that the rates were
righ encughr that we were going tc fire oui the
fuel without disturbirg the *hing on the drogue.
8o we fell on down. ¥d got the snorkel on the
vent valve about 28 to 27 thousand feet. We

came on down. 1 watched the altimeter go through

+1 C00.
6.8 Main Chute Devioyment
MeDivitt A% 70 B30 T punched cut *he meain chuze. I saw

1u go out wita a los of ¢ran arnd corruvtion Tlying
off the noze. It went oul asd came out ‘n a
reefed condition, and I saw and 7 sald we had a

. N . - t
good reefed caute. 1 don 0 gucss you
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could see that too well, could you?

Ho, I couldn't see the chute out. I saw it
finally when it deployed.

T saw the thing hanging up there just the way it
was supposeﬁ to, and then the thing dereefed,
came billowing out Jjust the way it should, and I
‘said, "We've got a good chu%e”. One edge of it
collapsed and came back in and collapsed about

a third of the chute. We've seen a lot of movies
of these chutes coming out, so I wasn't really
worried about the thing collapsing. It went

in and came back out.

There weren't any communications that I could
tell were there? Maybe we received some trans-
missions on the drogue, but IT'm not really sure.
As soon as we ‘deployed the main chute the antenna
came off. 5o wa couldn't talk to anybody after
that.

I don't think we got anything on the drogue.

I'm not really sure that we did.

I don't think we did.

Shoot! We were getting thrown around so that

we couldn't have heard anything anyway.
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Trey iried to communicate with ue a ccuple of

times after we came out of the hlackout ard before
we put tre drogue out. 1 didn's rezsr exactly
what he was saying. He wasn't hearirng aryining
I was saying eicher as far as 1 coulid teli. He
wasr't acting like he heard what T was saying.

White He gave us cur blackout times of 947% and 2-21,
ard Shere realiy wagn't too much we could do to
check trhese ouz.

MeDivitt After we got the main chute denlcyed, T told Fg,
"Quick! Take your k»Iood pressure.”" The chute
came oui around 7500 fees or s¢, and when we
finally gou the thing dereefed we were floating

king +he

i
g

dowrn nice and gentliy. Ed started t:
blood pressure, and it seemed like it took an
eternally iong time. By the time we got down
around 5300 feet or so, I said, "7d, get zhe
blood pressure done because al 5000 feet we're
going to go to a two-poirnt atuitude." Ee

fooled around and focled arcund ard fooled
arourd. Finally we got down Zo 5000 feet arnd

T szid, "Iid, you've got about three or four more

seconds, and we'lre going to two-peirnt atiitude.”

Write 1% was & .ivtle siow. I don't know why.
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I didr't wart *to trust that altimeter. Ed
kept foeclirng around with that blood presaure
witnout getting any air ous of it, and finally
1 szid, "Oksy, Fd, we're geing to go to two-—
point." 1 guess by then he had the blood
pressure conpieled,

thirk we got a good bleood pressure.

Sa, just like we'd always practiced, 1 s=aid,

"3, 2, 1, MARK " ard punched the sirgle-point release.

6.170 5ingle-Pcoint Helease
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We voth had cur heads traced up or gur arms,

We¢ had our arms up on the windshield and my head
waen't exactly on my arm. Was yours?

My head was on the arm and pressed over to the
side of trne spacecrafs. 1 was well wedged ir,

I

b

elt.

o was 1. My nead went forward a little bix,

back a 1ittle oit, then back up forward again,

and it didn't hit aryplace. Did yours?

Mo. T had my head pressed orn my arm the wnale
time. T don't telieve 1t left she arm very much,
secause . aciually had it wedged from vehind, ioo.
So, I thought going to two-point was a lot

less violent than the Tide on the drogue.
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Wrnite L oagree wiln you. I think we've got a good
cperatioral procedure of bracing your nead or
your arm up againgst the window--z satlsfaclcory
procedure for this.

6.11 Costmain Checklist Items

Walte We took trne blcod pressure orn ne main chuse, too.
T went through what | ggll tre reinforcement

items on the checklist that T warted bLo get off
right away, and then 1 sat wack azd punped off
ansther viocd pressure. Abcul tnis <ime you were
makirng your calls to the recovery force.

MeDivits Right. I =ztarted callirg the recovery forces
as Fd was taking his blood pressure. We got
some response from Omnibuas rignt away.

White Goog oid Cmrnibus,

MeDivits Yes., And we went right on down. We stowed
the D-ring covers. We stowed the T-ring
covers between deploying the main chute ard
goirg to two-point, ust as we had planned. We
Gidn't want the D-ring 5o fiop arcurd there, and
or.ce you go to two-point 1t's too Late to
gject anyway.

White T called Jim to urnstow his D-ring at 35 000 feet

ard he took his out at that time. 1 zulled his
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right arm 1ift up and I saw nim pull his left one
up.

¥o, I didn't get my left one ur. I made three
passes and I said to heck with it,

I theought you gotv it. I stvruggled with mine and
firally got it uap. I had both =f mine up, and
you went on and completed the checklist.

I krew Bd wanted me o get my IJ-ring out because
T was the guy that was going to have to tail us
Ow .

Again I'd come down with this big bag of giuif
resting on my legs up against the bottom of

the seat, and as we approached 35 000 feet, I
puiled trnis up in my lap, and just held it. We
had agreed that Jim would do the ejectior if we
had to, and I would just take the ride. 1
didn't unstow my D-rirg. I Just sat there.
That's why I made pretty sure that Jim got his
out.

After we got on tre main, we went through ard
turned off all the switches, Just as we were
vlanning on doirg it. I turned of? all thre
switches on the middle circuit breaker penel

except trhe ones on the last couple of rows., I
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turned off the IMU, the rate gyros, the horizon
scanner, and thoge switches on the center pedas-
tal. I didn't turn off any over on the left
hand side except the Landing Attitude Circuit
Breaker.

White May I ask you a question? Did you think it was
a shorter time from 7500 feet down to the
ground than it was in the simulator?t

MeDivitt Yes, ags a matter of fact I did.

wWhite I thought it was a congiderably shorter periocd
of time.

MeDivits Yes, we went from 5000 feet to the ground in
nothing flat.

White You're not kidding--nothing like we go down in
that simulator, I would be curious if we
have any data that tells us what our descent
indicator was telling us on our descent?

MeDivitt It was jumping around. It was between 30 and
40 feet/second like it does in the simulator.

White It seemed like we went down awfully fast. I
would already finished furnirg off everything
in the simulator with quite a bit of margin,
but, of course, I did take the two blocd

pressures in here. 1 got all the essential
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switches off and started turning off nonessential
ornes when you called out a thousand feet.

At a thousand feet I said to get ready to pull
out the water seal.

That's right.

You got the water seal out at about 700 feet?

1 pulled it about 500 feet,

We pulled it lower than we usually do because
usually we're sitting there walting to go through
a thousand feet.

Right.

We got down to about 300 feet, and I said

let's prepare for landing.

Right.
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7.0 LANDING AWD RECGVERY

We got down to about 300 feet, and I said, "I
guess we ought to get resdy for landing." But as
John Young says, "How will you get ready for landing
this thing®" BSo as he did, we Just sat there,

and we went through zero feet, I helieve, on the
altimeter.

We hit very close to the water with zero on the
altimeter.

I think we hit at about minus 100 feet or so. Any-
way, we really plunked down in the water. We hit
ten times harder than T expected to hit, The
altimeter was set at the 1lift-.off setting. 1
didn't fool around with getting it.

That's an interesting point. ‘'They ought to give
you an altimeter setting for the landing area.

I don't think that would do any good. I wouldn't
trugt that altimeter within a thousand feet.

No, but I'd rather have my reading on it that much
more accurate, You've got a ship sitting out there
that could give you the exact altimeber setting.

Here we had an altimeter that we hadn't set for
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four days. I hadn't thought avout <this.

The last time that altirmeter does me any good s
wher. T go through 10 600. Well, I guess 1 usc it
dowr. tc about fZve or six ihousand wher I'm Srying
to get trhe two-point guspensior. Ii's useful there,
toeo.

It was a good indication that we were coming up to
1080 feet and to get ready for landing, Jim.

Yes., Like 1 said earlier, how do you get ready tor
landing? AX1l we cic was sit there,

We've got togiop throwirg switches.

Yes, T guess so.

I shink it would be a good preecedvre to go ahead

and get an altimeser seuting.

T suppose it would. Tt only takes you a gecond o
crank the thirng i=n.

Yes. 1t's there. We ought to use it.

Well, we hit tre water with a real wallop. “hen 1
gsorts of felt that we went into about a 150-degrec
roll to e Zeft and were dragged rvackward. We
were glmcst upside-down goirng through the water
backwards. Now, the CAG here saw us hit. He saw
ug from abous 100 feet on dowr. Zc said it Looked

like tc him that we came down and hiv Lrne waier

CONFIDENTIAL



312 CONFIDENTIAL

and tilted the thirg uvp over itre top. Ee said we
were going tlunt-end-forward, bus we were aciually
tilted over the top., We then did a piich.down
maneuver asout 180 degrees in the water. I was
surprigsed that we were bveing draggei tackwards,
but I got the sensatinn that I was going backwards
and almost upside-down.

Wnite I Tad the kind of feeling that we went in and touched
over g little bit, and thai's about all the feelirng
thet I got., T den't believe we got dragged very
much,

MoeDivitt %o, but I just felt that was the way ithat I was
going, T was being pressed back in ry seat like I
would be if I were being dragged, and I was thrown
over to the left like T would have if we had rolled
over thnis way.

White T got the left roll and T also think that I had
legs water in my window than yeu did., I had a lect
of spray and stuff. Did you have sclid water in
your window?

MoDivitt T really didn't look that clesely. I didn't look
at the window to see what I saw there. I saw

riothing but water sloshing all over the thing. We

really seemed to hit hard, harder than I thought
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we wotld, out it realliy wasn't too hard.

To put everything in a comparisor, the ride on the
retro was more than T expected, she drop to a ISwo-
poirt suspersior was lcss than T cxpected, and the
impact was mot as much as I had experierced on ine
droguec, but more than I had expected. In other
werds, the tiggest surpriscs T rad in crder of
magnltude were the ride on the drcgue, the impacs,
and [ didn't think that I bhad much surprisc as all
in the *two-point., I was expecting a big Jjoit aznd

got not ag muck as I had expected.

We'd gore over the normal Water Fgress Creckliss
in flight befcre we came dowr. We did *this in
that three-nour pericd while wo woere preparing
for retrofire. T read 1t over t¢ Ei while e was
stowing trnings, and we wen? over it in delail
again as to what we would dc. Also we went over
the emergeoncy egress in case we had tc do thaz.
So we nad it fresrk Ir ocur minds,

We surned everythirg of f that wasr't rceded after
larding.

Hd had tre Post-ianding Checklisi and he read it

out to me--the things that I had to ao. The only
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thing that T didnft do was to take my helmet off
and stow it. I did get my arm restraints down. [
didn't put my drogue mortar ping in until I was
getting out, and I never did put my seat pin in.
It doesn't say on the checklist to put it in.

White I put your seat pin in.

Mchivitt Fd put my seat pin in for me. Now, we'd got all
the switches in the right pesitions, [ think,
except one. I forgot to put my DI to the OFF
position.

White I think all other switches were all right. All
our pyrotechnics were safed.

7.3 Communications

MeDivitt I talked on UHF. T talked with Omnibus, and T
finally was talking to Inkspot 64, the helicopter.
I talked %o him and I heard him, and we established
excellent UHF communications. I heard Cus coming
through the aute cap two times, I think--very weak,
almost unintelligible. T think he was askitig how
we were, or if they had us yet. T kept making
transmissions in the blind 4o him. I don't think
he was ever getting any of them, Ed operated the
HF, and what do you have to say about that?

White Ckay. 1 put the antenna out and turned the HF on.
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T went through one cell, and ‘nen [ went through a
short count on the HF. 1 heard rotring and rcceived
nothing from arycedy else., This was about 5
minutes or go after we had been on the water limt
we gebtuaally made the HF check. Maybe it wasgn's
ever: crat long. As soon as 1 got all the switches
where T warnted them, [ went shead arnd —

Mebivitt I saw you put the antormas up, and you went aread
end put in a transmission pretty guick.

White Right., 1 didn't make another checx on lhe HI¥,
I hadr't Teen too impresscd with trne operation of
the T¥ up Yo this time, and irings were getiing
pretoy busy. ive or 0 minutes laver we had the
roccovery peop.e on. I guess we're going to get
to thalt. T heard them say we had a helicopter
almost overhead.

Meldvitt They cailed just after we retrofired, I think, and
baefore we gou to blackout-—alled and said thaz
they should have z helicopter over us in 3
minutes. We didn't get any onboard data. 'The
ground informaticn that T got was, as 1 said, fromw
Gus. Then right after we rit, Oomrivie said, "I
got them in gight., I'm 48 mileg cus on TAGAN

radigl.. ", something or other. So, T figared we
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wore 48 miles from the ship. Well, anyway, I was
pretty sure we were 48 miles from the ship. Then

I heard them calling back and forth saying the
helicopters were only 15 or 20 miles away, and they
were there in just about nothing flat. We had a
good status report on where everybody was. They
were on our frequency, and I could hear them
dumping their swimmers into the water and standing
by and throwing smoke bombg out and seeing the

dye markers; and we had more activity than the

fourth of July,

7.4 Systemg Configuration

MeDivitt

White
MeDivitt

White

Okay, as we hit the water, Ed closed the inlet
snorket to make sure we didn't get any fumes in as
I punched the Parachute Jettison. Shortly after
that when we decided for sure that we wouldn't see
any fumes--we sort of talked about it a little bit
and I peeked out and I guess you peeked out., Didn't
see anything but steam coming out of the thrusters
and then saw the dye marker out there—- I reached
up and re-opened the inlet snorkelﬁ

That's right.

T put the recirc wvalve at 4% degrees.

Actually, shortly after we got on the water, I
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noticed the acrid smell that we were to have for
the rest of the time we were out in the water.

On the ECS system I could actually feel the relief
that the pumps and the snorkel—open position were
giving us. It did provide some flow. T really
didn't think that the heat was oppressively hot,
to tell the truth.

Wo, neither did I,

It was wncomfortably warm--I'11 put it that way--
and very stuffy, but I wouldn't say it was over-
bearingly hot. Tt wasn't as hot as I thought 1t
was going to be in the spacecraft,

I thought the worst thing about the whole thing was
the smell. Whatever was burning later was the
heat shield, I guess, because I went cut and
smelled the gpacecraft later on when I was mboard
the carrier, and it smelled the same way. This
terribly nauseating acrid smell was still all over
the spacecraft, and it seemed to be worse at the
heat shield. So I assume that's what we were
smelling ingide.

How was the control, Jim?

Spacecraft control in the water is lousy! I couldn't

take ocut the moticns. The rates were terrible
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uncontrollable! Why don't you discuss the electri-
cal. It was over on your side there, Ed.

White Well, there wasn't really much to discuss about
it, I turned off the Ho. 1 and 2 sguib batteries
and left No. 3 on and the main batteries on, and
everything performed as designed. We also had
carried along two adapters and about the time
Jdim said, "Hey, where's my adapter?", I realized
where it was., It was stowed underneath & whole
pile of trash on the right-hand side. So we went
to Plan Bravo, which wasg our original plan btefore
Chuck Berry sneaked on the extra adapter on the
last day before the flight, which is a rather
sneaky thing because we'd agreed at breakfast that
morning that if +the adapter were on the spacecraft,
we wouldn't kick about it. But Chuck conversely
agreed that if the adapter wasn't on, he wouldn't
kick about it either. We later found out that
he ran to Chuck Matthews and--

MeDivitt No, as g matter of fact, he didn't run to him. Chuck
Matthews gaid that he decided that on his own.
Chuck Berry never —

White AlY right., T1'11 have to apologize to him because

I have been falsely accusing him ever since,
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Anyhow, we had an extra one on, and 1t was stowed
very neatly urnder a great deal of *rash on the :
right-rend outside stowage vox; arnd I felt thats

wo could more readily use the time of switching
back and forth. So we switched the aeromedical
adapter back and forth, and with the microdot con-
nector it was a pretiy eagy cperational procedurc,
T dorn't tnink we misscd any radio calls, and T
thirk we got probably more ®tlood pressurcs tnere

then ore every 15 mirutes.

(2

Yes, we would probhably get one cvery 5§ or
minutes,

We were back on the carrier in 4% minutes, and I'm
sure we had ftwo or three biood pressures there on
the water.

You even goi the lightwelight head-setf on.

That's right., I very duiifully pu:z ftre rightweoighs
headset on with my helmet cff. T feit better with
rny relmet off, arnd 1 trizk you felt ketter with
your helmet off,

1 felt a lot betier with my helmet or and my visor
¢closed, because I didn't like the smell of that
gtench there,

T was so rot over there. I felt weiter wizth it off.
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McDivitt We did a lot of work when we first landed. We
were fiddling a1l over and getting things out of
boxes and stuff like that, We probably did more
concentrated manual labor in those firss 5
minutes after we got on the waver than we had done
&t any other time during the flight except trying
to get the ratch closed.

Whirte I thinkx at this time T was completely drenched with
Bweet, T said it wasn't hot earlier, but witn the
combirgtion of the suits and *ne fairly warm
climate that we were in, I was sweating pretiy
heavy. 1 looked over at cim, and he was pretty
sweasy ~too, I thirk,

7.5 Spacecraft Status

MeDivitt We didn't have any RCS fumes, We didn't see any
RCS colored smoke, which is supposed fto be red and.
purple or yeliow or something like that. We didn's
gsee any fumes at all. I saw a litile steam.

Write I saw steamn.

MeDivits T saw a litile steam coming out of the RCS thrusiers,
and I was sure that there wasn't any RCS propellant
in thoge manifolds, because at the rate we were
gyrating aroumd with that tight deadband on Rate

Command, if we hadn't burned all that fuel up by
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then, we never would have gotten it out.

But we turned the RCS thrusters off at about three
or four thouwsand feet. So they definitely weren't
on.

That's right. And we turned all the circuit
breakers off on the RCS thrusters, so they ghouldn't
have been firing from shorts., The prop valves had
been off at abcut 25 000 feet, So we had everything
the way 1t was supposed to be, and we didn't see
anything leaking. 1I'll comment on this window.

I saw the main chute floating right to the left of
ug, I think my window might have been a little
clearer than yours.

I just was going to comment on the windows. My
window was terrible! T couldn't see at all,
Remember the helicopter was hovering ground in
front of us about 200 feet away and I never even
saw it. You said, "Look at the helicopter!™

He was a lot closer than 200 feet. He was right
smack-dab in front of us,

I never saw the helicopter. T couldn't see
through the window.

I'd estimate he was not farther cut than 50 feet

from us.
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FoDivi+tt Z nad a coupie of little holes rigant down at the
wottom where I could sce swimmers down there, and
L could sve Sre rnoge, but I couldn't see up ab ail.
Woe were talking avout the maein crute Skere, L1 saw
tre drogue chute flogting down right nexi to it-—-
drogue chuve and the pilet chute with the 2 & 2
can floalting dowrn rigrn:. next tc it. They were
coming down through about--lel's sees, Weo were on
cur bhacks then, weren':t we? We still hadn't gone

Lo two-point®

White T dorn't rememzer,

MeDivits T don't remomcer either.

Write T was so vusy taking biood pressures.

ioDivitt We had tre 2rogue chufe and tnes pilot chute flcating
down with us for a long time just off tc cne gide
going down about the game rate. T thought tnat
trey were supposed to go deown slower, bhut [ guess
it doesn't. T guess wrhal prooacly hanpered was
we saw tacm at single-poins, but when we wont o
swo-point, we lost signt of them., OCkay. We didn'™
rave any ‘eakse that T cculd “teil. We haa elecirical
power., 1 dian't check fto scc whas the sccondary
32 pregsure was. Did you, Ed?

wWrlte Wo. I aidn'z.
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FeDivitt We ttrned off all our elecsrical equipment and
couldr't read the gages. We left the haiches
cicsed. We were in mcderate seas, but I wasn't
atout to open those hatches up and take the
chance of any water getting in tha’t spacecrafs.

0o we elccted Zo stay In the spacceraft until they
got the collar on, and kept all the hatcheg battencd
dowr.

White Okay, we woth discusscd trnis together and decided
that the way we'd like to leave the spacecraft
was irn our sults, and we felt irat rescue was
coming pretty quick. We decided to go alead and
stay in cur suits. 1 thirk this was a reasoratclc

decisgion.
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We both took our gloves 220 Lo goo the things

acocral’s “hat wo wansed. T Toft

sFf,  When

my nermetl orn oand Fi o Jefn
W ZoT realdy Lo Jeave, wo decided tzat we would
out oour gloves back orn, take our nelnets off,
oLt our neck damg or, Infiate oir May Westz, and
then get cut. Tras's what we d2d.  “he sca
condizien was Just Tike theoy zaid it was——trnree
so four feeu, Three 1o four fzet I thaetl irnirng
is like 2000 fool waves to an aircraf carrier.
We were tobbing around bul we rad & lou of
experierce bobtlng around tefors, oo i wasn':i
That tad, 1 might aad tha. wre egress training
ir the Ju_{ of Mexico really made me feel real
confiderl wrer T was ous there in tha<t water
all oy myself.

Wren we gel to trat trairirg, I'm really goirg

to give sorme gold stars oul.,
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McDivist Yeg,

7.6 Tost-landing Aclivities

Melivist Ag 1 mentioned, we suirred around the cockpis
ard got out a vunch of little vitiy things thas
we reeded. We did a lot of work bus we were
deing al: right. We got awfully hotv, I gusss
we really can't say mucqh avout the post-landing
activilies, 1t went long as we cxpected it fo,
Sluat the way we want it so. HEd, do you Tave
anything?

Whise 1 think we'wve covered “1.

7.7 Comfory

ct

McDivizt T wag hot., T ilhink Fa was »ot. We were both

perspirirg a loit, 1 think we could have lived
in iz for a let longer zthan we did. Zon': you?
White Yeg. 2Iid we cover the point wrnere they called
and asket wha<t <wind of rescue we wanted?
McDivitt No, T didn'i. Why aon't you? 1 was just
viugging in tne biicmed commeector and I heard
them call you.
White Wo could either have a heliocopter pickup in

about 20 minates or we could have a pickup by

the carrier in the spacecraft in abous an hour
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and AC minuvtes., Tc me it was very clearn.

FeDivits [t tock kHd a long itine <o deciae—-— a0CUL LWo or
thrse millisoconds.

Weltn shat's right, [ felt thas ! knew my buddy well
enough ard made the deelision tra:y we'd =agke the
nelioczopter pickup. T eaw tnat Mo wag actually
on Lrna radic & the Lime and re rozered tne
decigion., Do we wailed for tre helicecopter
pluokur.

7.0 Hecovery Foree Teraornel

1

FeDivits We had good communicationg willh Lhe recovery
forces. ‘They were ornr our frezuency. We heard
a.l the trarsmissicns that were geing back and
forzh. Shecol, we probacvly knew more aﬁout “he
recovery <~han anyboday eise arourd. Toey got the
flewation ccllar ir she water ‘v & hurry and
camne over and pus 1% right on. I usaw this zhing
arcund the spacccralt and I gew 1t start
nflaw mg. T was real’y clated when 1 saw zhat
bning parping op.

White I had %he f<rst coataci with -he real [ive man.

Melivilbe That's right. e looked in Fd's window to see

if we were alive, 1 guecss.
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Very good sighl, The best sight, boy, was
seeing thai yellow thing around the spacecraft.
T guess T knew we were going to be able to file

out pretty qguick.

As T mentioned earlier, we had decided to go

out with our gloves back on and our meck dams on.
I stood up in my seat, disconnected our survival
landing gear (my other hoses were disconnected

so that I could stand up), inflated both of the
May Wests, snapped lhem together in the front,
and I just jumped right over into the life raft.
1 TJanded right on my can, just like 1 had planned
it. It was so good to get out of there. Fd

got out. He Jjumped in too.

When I got out T actually leaped in before
inflated my May West and T think either you or--
1 told you. As a matter of fact, when we

talked it over in the spacecraft about getting
out, Bd said, "Aren't you going to inflate your
May West¥™ And T said, "Okay", and then he got
out without inflating his.

I was s0 happy to see that raft I Jumped right
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over Lne side.

wo o didnt'y use any of our survival gean.,  We
didnt< null Ty oout. We Just Lof'u it sxactly
wiere I, was,
we wouldr'y inadvert’y null 1l out.

Lgogoon asz i ogon irto the 1ifs refs a meliccopicr

core over toward us and | motloned for Id —o

He didn't wans

_ﬁ
iy
w
In
ri
o
]
O
=
5

gel ‘nto the slirg
lo. He wanted <o oo =re last man up 4and -
wasn't going to leave my sirking ship.

L

He wasn't gesiing up wlilh tne capzTaln golng

first asc he went up lass.
o. Ed got into zhe s7ing and ot a nice pickup.

T ogon oa Gulf of Mexico pickun,

I Hde dragzed me
out of tre water, bumped re up ageing.. the
rean skiield sand the spacecrail, but 1L was a
good piexug =nosgh.  Shoeot, I was s happy o
be gul there in trau rice cold salt water
blowing in my face, T was dipping my hands n
it and siinging 1t over ©y head.

Did you notice the stavili.y of tralb heliccopter?
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I never knew they were co gtable.
MeDivitt  Yes. He must have had a good stabilizazion

system. They gos ks picked up safe and sound.
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