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1.1 Crew . rgress

novell Crew Trgress Procedures went very smoothly and
tinirg was good. We had no problems a3y th
trailer on the tars of myself Tut I believe we
kaz a guit problem o ire part of Buxzz.

ilarin Yes, when I first put the suit on, as I was
pattirg my Zeft arm into thre suilt, it appeared
as though the vent tubes were twisitedl or helixed
around the left zrm. I was unable to get the
YT in <he vent S0 position Ztself around the
e bow the way it should. IT seemed as though
it twisted arourd the arm. It was somewhar:
gircilar to what I rad experienced on 51D, ex-
cepv that it was considerably worse in
positioning. During 5LD, the vent tabe
appeared to be in trhe right place in the lower
arm, buf in the upper arm, it appeared To cut
across the fleshy pari of the muscle. On ELD,
iz didn't appear to be too muck of & problem
and we were atle to mareuver it out of the way
and I had hoped that they would heve looked

in%to i% and re-positioned the tube. I got out

CONM’IAL
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of the suit and we tried to re-position it by
twisting it around a little bit and it locked
like we had it. I put my arm back in and it
8till wasn't exactly right, but it appeared as
though it was rnot going to hamper the operation
very much, When we did pressurize, even though
it was not the way other suits have heen; it
didn't appear to hamper the operation at =all.
As it turned out in the flight, it wasn't a
problem, It was a little uncomfortable In com-
parison to the right arm, but not a significant
bother.

1.2 Communications

Lovell We had no problem with communications during
our precount on the final count. We heard
3tony very well, had good communications as I
recall with Houston, We were on wmostly Push
Te Talk to cut off the background noise that
the suits were giving us at the time.
The communications from the ftrailer to the pad
were good, which was amazing, because they
hadn't been too good in the past.

Aldrin I would like to mention one thing on the actual

Ingress. The ECS hoses didn't appear %o bhe in

CODHD TN
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the same order that I had expected them to be
before. When I went through the original
routing of them I guess it was the weight and
balance. The exit or the outlet hose appeared
to be positioned so that it would be on the
bottom and could be routed arcund ocutside and
make a loop around the inlet hose. But in the
spacecraft, this didn't seem 1o work out guite
so well and the outlet hose was actually closer
to your body on the right seat and it had to he
twisted & 1little bit. In addition to that, I
think the technician that put me in the suit in
the simulator and a&lso in the spacecraft several
times had to discormect the electrical conmector
becauge the first time he had it hoocked up, it
was on the inside of the hoses and that isn't
the way I wanted it done. He had to break the
electrical commection and hook it up again on
the cutside. We also had a problem back in the
sulting trailer. The technician cut himself
somevwhere on my suit and I don't know whether
we have ever found out where that was, but he
cut his finger rather moderately, I guess and

deposited a certain amount of blood on my suit.




Lovell

Aldrin

Lovell

1.4 Prelaunch Checkout

Lovell

Aldrin

Lovell

CONFIDEMTIAL

It was in the neckring area.

Yes, it was those dogs.

We had an oxygen problem because we didn't
have enough of it, 90 we had to conserve and
we did not use the O2 High Rate to relieve the
negative suit pressure., This is a normal pro-
cedure to do to make yourself more comfortable,
but I know I wasn't uncomfortable with nega-
tive suit pressure during the ECS cabin purge.
No, I wasn't either. As long as we knew what
we were up against,

If oxygen is a problem in future flights, we
should consider thig approach, because it uses
up quite a bit to use a high rate oxygen system

like that.

I have no comments there, the prelaunch checkout
went according to our SEDR and according to the
SLD. It was very smocth, in fact the whole
comtdown right through zero was smooth.

I think we had a good running account of the
Agena status. I thought that was quite good.

Excellent to have Agena count and update.

CONFIpmliAL
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1.5 Launch Azimuth Tpdate

Lovell

A

Aldrin

Lovell

Aldrin

fbout the lauvnch azimuith apdate, did you find
thas %o be okay?

Yes, what was as we had beern through it bhefore
and as we had expected. The beachk crossirg
roll angle arnd fa’l arg.e.

One comment on the countdown trhaty I found outl
to be very helpful, The awournt of fraining
vou do in the suit seems to have some effect
on i%, because 1t makes you more comfortable
and Is not a strange environmeni right away.

I think that doing tkis type of work in the
gsimulator with the suit on does give you gome
comfors irn doirg the actusl thing.

I think we shouid rote for the record here
that we did both have the D-Rirngs and the pins
removed and the pins stowed back. The D-Rirgs
were handed to us ard we did not have To fake
them out ourselves. It was not particularly
ur.corfortahle while we are sitting ir the suiz.
I was able to stretch my legs out and move
around a little bit in the suit. I founc that
in eorbit, whern I was cinching up my lap belt,

I was cirching 3% uap to & point where there was

CONFIReTIAL
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Jjust about an inch between the buckle and where
the other end of the lap belt rolled through it
on the right hand side. I'm sure that it wasn't
anywhere near that tight prior to liftoff and I
am just wondering if I did have it cinched up
tight enough for any ejection in liftoff. It
gure could have been a lot tighter and weight
and balance checks, of course were tighler,

30, we might not be cinching people in tight

enough.
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2.0 POWERED FLIGHT
2.1 Liftoff

Lovell Liftoff was as expected from previous experi-
ence and I believe we could definitely tell at
liftof? when the bolts blow. Do you want to
break in with any comments, Buz, or anything
particular?

Aldrin I guess T was about a second behind in getting
my clock started., I got it about time I heard
liftoff and Jim say the clock was started. I
guesg it was Just that time lag in getting it
going. The Comp Light came on about the same
time I heard 1liftoff and of course, that was a
cue. 'There way not have been & gensation of
moving right at the first second, but 1t wasn't
but about 2 or 3 seconds later there was no
doubt that we were wmoving upward and it was Just
increasing from that point on.

2.2 Roll Program

Lovell Roll program came in on schedule, as adver-

tigsed, no ancwmalieg,

CONFIRIKITIAL
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Aldrin

DS Updazes

Aldrin

Argine

Uporazion

Lovell

Aldrin

CcO

The niizk progran wag =he sams way. T c2alizd
boith roll and pitenh program ss we saw then.,
03, way dor.' ¥ou comment on Ltnat, 3usz, you
were monisoring the cabin nressure.

I picked up the cabklrn pressure beginning to
ircregse at arcund 20-25 secords, right aller
tne pilich preogram ard celled wha’t out. Tno
suivs didn't show ary par-icular charge ‘n
neir pressurc. Ag we Werc cOming up oh

20 seconds and released lhe D rings; ‘he cabin
rressure seemed to reach 1:s maxioum, I think

. - . 1 . -
it was around 5.8. I didn & write down whas

I cailea out, bus I -hirk thas was wha:

ihe DCS update came in al Z:44, someihing
Tixe that and we got a call at 1:40 gosing Lo

Mode 2.

Engine No. 1 operasion was rnominal.
~ did notice during erngine 1 operaticn, as

we were reachirng the maxiram g tha. lhe rigns

ATIAL



seconcary 02 bounced up at about 6,000 psi.

I, had been reading abou: 53 or 5400. 1t

was a definite Jump up chere ard af.er stagirg,
i appeared ito drop back down and then during
second stage around inser'ion as we reacned
high g again, it went on up Lo 6,000. After
ingertion i{ dropped kack down to about 5,000
and stayed thal way for the rest of the fiight,

whereas the lefl secondary 0, stayed right at

2
its original value of 5%, 5400 for the entire
flight, through liftoff.

Lovel] Also, during engine 1 operazion, I believe we
got a delta p light didn't we?

Aldrin That's right, this occurred alsc during Lhe
maximum g and I think it was Section 1 and 1t

went out at slaging.

Engine 2 Status

Lovell Engine 2 status was Go all the way during the
engine 1 operation.

BECO

Lovell BECC was nominal as far as the cues aon the
booster indicators were concerned. Both engine

1 and 2 lights came on and engine 2 light went

CON TIAL
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all out as soon ag we g0 ssaging. The time,
I believe, wag 2:%3 if I'm not mistakern.
Exacily at 3ECS,

2.9 Staging

novel: Both of us saw the flash gt gtaging and I
iooked at the wirdow definiftely o gee if
shere was any coating and yok could teli thers
wag coating on the windcw afier staging.

Aldzin ig scon as we god ihe decsleration at siaging,
T saw several particles move forward. This is
an impregsion I have now and I saw one fliash
move afdead and sime delay afier that seems =g
thougn I heard = roise zighl ai tha®t same hinme.
& short inssart Zater it seemed as though ihere
were *two flashes that occurred afrterward, I
tnink Llnere was just 2 sensaltion of one noise
that toox piace bub the criginal flasn followed
by iwo guick ones maybe a half a gecond after
bnat. I didn's observe anyshirg aceruirg on
the wirdow.

Rep You're talking about a reflected light flash
and not a direct 1ight.

Lovell Well, one could be the engine lighting off and

the other could be the . . . ¥o, it was 8 glow

CONE TIAL
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up aghead. I locked “i<e 2. w3 an orveloo

Plame and 1% Zooxed tige trhoy were both avous

1drin Z mean tre first one and sccond and Talrdi wers

A

abour the same sor:. of thing but Lhe firs. oo
lastoed Zonger and thne geccrd and third were
cuic< behind i:.  Heow, winethewr therc were

21w v AT ie  ea op pad T at agw
rez!ly any garlicles cr nct, I m not sure.

sib

)

nay be confusing 10 o ¥y owitn reentry. G
- t .
real_y can L be fLoo sure abou. nat.

angire © Tenilion

Luvell rngine 7 gnitlion wag nermal asg far as 1 could

RGS Iniziate

Lavell RGS initiatle came or time and with & slight
deviezior of =he boos<er yaw nesdle. Stearing
and razes were nominal. We nad no big excur-
slons just some coccasgioral mincr ocnes. Do you
nave anylhring on the atzitude?

ildrin kg, let's see, before svaging > got tne DIS
update ard of courss wasrn © able to rveset that,
In general, I found that 7 wasg av.e to move
ferward and turn switches ur to <hree and a

1p ' . : r.
nalf wmaybe four g s. Afser ithat tacre wasr o

CONBRENTIAL
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much to be done except to look at things., I
reset 1t after staging.
Lovell At 2:2%7 the g's are pretty high.

2,12 Steering (IGS)

Lovell Ckay, how about the attitudes on the steering
on the IG3.
Aldrin They moved off and then recentered again before

I could really say much at all about it.

2.13 GO/NO GO

Lovell GO/NO GO, we got a GO.

2.14 Systems Status

Aldrin I was able to make about two cycles during the
gsecond stage around the electrical system,
CRYO, OAMS and RCS. I was able to look over,
as the g's built up, and verify the circuit
breakers were in their proper position.

Lovell We had, I believe, two fuel cell Delta P lights
onn during the second stage . . .

Aldrin One of them, Section 1 came on again and then
Section 2 came on prior to SECO, I guess this
was norwal initially in the program and then
they stopped doing that but it turned out to
be Jjust a prediction that was yet to come.

They both did go out at insertion.

CONFISSETIAL
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2..7 SECO
Lovell SECO was late from what we had gotten on our

prebriefing. It was scheduled to occur at

5:40 and it occurred at 5:44. There were a few
seconds there when I thought it might not

ozeur for awhile and I was afrald we were Just
going to keep burning and burning.

2.16 Communicationg

Lovell Communications during the powered boost phase
were excellent. I, at all times, heard the

CAP COM, There were no problems there.

TIAL
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Jim merticned that ftne booster was goling <o te

hurting just pricr to 3ZC0 and I coull see &

Zistie but not as much as - had expected from
FOUr.e ...

It digé=n'<, because I looked up there and I
cou_dn't see &ny. 1 was amazed, thai ncse just
went back and forth 25 she hurted and 7 locked
up Snere for Gemini XIT orn firal stage tc see
i | couw’d see i% with rescect to the horizen

arcd that thirg didn't move. {2 I guess there

i

ig a differernce tetween Tbossiers and <this RO

¢

guaidance deperding or how tight the deadtani
is. HKates &t SHCO were very sma.l. T don't
racell what zttitudes we were 2 ciner Lhan
teing on our side. 1| think slightly yawed
gcusta,

i saw %tne horizon come ur about when 1t was
suprosed %o.

14 came up exactly a%t 4 minutes cn the ball.
The FDI Zndicasor crossed tke horizon and wen<

inte dark exacsly at 4 minutes as predicied,

CONE \IAL
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5220 Plus 20 3econds

RS

right on pitch program. Wnat was your address

T2, Buzz?
£h7L5 and were nunting for...T Zon'i know
what we were bhurting for, 'They gave us the

nuoaber 25740 as rominal and - assurmed that

tha7 was ncminal before. 7 guess I'ma 1itzle
bi~ hazy bat I got...let's see rmaybe they
upiated us twice and gave us €574C. 1 have
that wri=ten down nere. Arnd we got £5748.
Thnat's the number ycu gct. T have that writzen
aown here, I don't nave it written down in the
rizht spot. That wes the secomi update., 25748
was an update. 1 didn't record it bui I read

iz dewr —o the ground.

Lowvell

Syacecrafs separaticns and thrusting were ncr-
ral, and I don't think T gave it a Zull 20
seconds =nough.

o covied your TVT readings at SECO,

What were they at 3ZCC.

25 forwardi, 13 left and % down and incdicated
wrat ocur atiitude was.

Ckay and I've got the IVI's that we burmed out

after we gct to our normal attitude.

CONRREerAL
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Love:l

Alirin

Lovell

CONEF
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After T read out 72 and confirmed that %% was
essentially the same as the forwerd IVI. 1
then read cut 54 and called it down 3o the
ground a&s the 0 0 I 4 just toc see if it mighs
relyp then.

Ckay I +aink we got those down to the ground,
The separation spacecraft thrusiirng were nom-
inal. Astitudes and raites were as expeciedi-ro
anominaliies were there. You remarked about
something thet occurred at stececraft separation,
I Just commernted that there was & Ioud bang;
that you have to expect it.

The only +hing I could say abcut spacecraft
separation was the fact that I had 6 minutes
to fix up =y nind and I think I might have
geparsted & few seconds early, Instead of
gseparating at the full 20 I might have sevarated
at i8, At 5 second separatior and T came off
in Direct mode:; I switch to Direct and OAMS
power on and T rolled for heads up position in
DIFECT stopped 1t with Rate Commend.

We revised the procedures somewhat from what
cther people have been doirg. The one wheo

really knows when ne wants to separate and wants

TIAL




e start thrusting s the command nitol, ang
he's usT inches awsy from both those buttors
50 we crnanged It to the coomand piloft funmctiion
thes he wouléd vunch the butior ani start
Thrugtirg as 8 ccordinated effcrt and T -hirk
that werked cut well.

Lovell A7ter we got arcund toc & S5EF positicn with the
piten necde nulled out our IVI ther read 28.4
tc 9 left and Zhat's waat we burned. VWe went
ints RATY COVMAND arnd turned 24 to 9 lef< arnd
that's a_l right. 1 cculd have been tetween
eight ang nine. 1 just burred out to zers.
“hat was our IVAR burn. We got a GO for IVAR.
Someviece irn here we _ost cormunicaticns. Firss
of all did you have any trouble loading Medule
ITr-47
Lddress 95, we've already talked about. You
recordied that.

Aldrin The windcw cover Jeitison, all it tock was
just & szall twix., I was expeciing c have
o hack that kneb of f a little before releas-
ing i%, but I fourd that I could juss turm iz.
7% Just flivped open and tock cff. GScmeplace

we lost commanication with The ground ard

CONW'HAL
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didn't piek i+ up until Tananarive. Xormally,
over Ascernsicn we give the Insertisn checxlist
complete ani we get a ocne Alvha update, how

we 4o on arbis or GMI clcck check, lifwcff,

cr scmething like that. We couldr'i reach
them at all, We didn't hear & thing until we
gos io Tananarive. 1 think It musi have oeen
& ground orctlem because T checked the commun-
“cations and went to number two UEF and.ysu
thought we were broadcesting on H'. I thought
you might have heard them or something. 3ut
we didn't have HF on, s0 we cou.din't have
picked thai up.

We had some air-to-ground problems. The
ground was srying to call you of course.

Yes. They didr'%t get through, so we didn't

hear anytning until Tananarive.

Inserticon Checklist

Inserticn checklist was nominael,. We went
througn it much similar to previcus fligh<s

ard there were no problems.

CONMIAL
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4.2 ORETTAL CPERATICNS

Lovell Platfornm alinsment after inseriion wag nominal
as the fight plan called cut. We alined the
platform ani we had no problems. jcl update

gt Ascension, o you rnave those figures down,

Brzz?

Aldrin I think it's in our log rhere., Yes, £0.2 feet
per second was what we picked up. Ne, wait a
minute. We only got one update ir corkit., Seo
thes mugt heve been the pre-liftoff,

Lovell 60, 27

Aldrin Tha®t was pre-liftoff. Ckay, we got tne otner
one at 49:40 at the same 4ime we got an 87 by
146 orbit, and we had 66.6, which seemed to
make sense. We didn't get ur high encugh so
we had jo reise cur perigee 50 we could decrease
ocur catcnup rate.

Lovell brd gtill we didn't burn encugh. No problems

with unstowage at the rendezvous or any of the
books., We got that over with ckay. Ncl trans-
lation afier the undate at Taranarive was pus
ir and we burned it in the Orbit Hate and Flat

Mede of she attitude control system. The

sctual PGl after the burn was 85 percent.
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After the bur, we did a platiorm al incnons,
ui-of-ulane <ranslatior was computszsd onboard,
and Tuzu, why dor't you give us the figures on

“hat?

-~

I =ad an address 69 rcading of +00°GC0, and =
nad besv lad o bellieve lmat the numbers you
got out of address 69 alweys had a zerc on tre
end. Tn otaer words, it was <he rumber tens

of yards. T was led <o believe *that you always
ended up witn only a zero on trhe end., But this
wasn't <the case, T read is out 10 o %0 seconds
later, and “1 gecmed to me 't gzarted decresg-
irg. 1t was down tc - con, T Jusi seem to
recember 247, which surprised me aguite a 2i-.

That it ugt o 10's of yards, wnich Lls

different from wrnat we've ever geem in lne
gimiiator. 1% did indicalte 12 me thai we were
not continuing to go ouit-of-plene. Do elther
we had an out-of-vlane displacement and were
coming back in or maybe we overccorrected. Ag
it turred out, I guess is was & presiy goocd
ingertion burr. With the 250, I interpo’aied

a little ©it ard got a burn of 8-1/% feet per

secornd. And address 27, since V perpendizilar

CON |AL
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was positive, was 90085, The time was 14322,
{ne hour, 14 minutes, Z2 seconds.

Lovell 3o for the one hour, 14 minutes, 22 seconds,
you were going to burm right, is that it?

Aldrin Right.

Lovell And the ground gave us a G0 to burn it. Which
also surprised us. Unstowage checklist., We
had no probleﬁ with the unstowage checklist
that I ecan recall. Do you have any?

Aldrin We just started doing things and then started
catching up by going over the list to make
sure that we had everything out.

Lovell We made gure, of course, that...

Aldrin I think it's almost imposesible to get a list
that any one crew is going fto follow. Unless
you've gone through this operation and know
Just what it's like, it's pretty hard to anti-
cipate what is awvailable for you tc do at cer-
tain timeg. I found that unstowing the T-2
gextant bracket was a heck of a lot easier
than T had figured it was going to be.

Lovell I don't recall exacily when we had our accel-
erometer bias check.

Aldrin That was over Hawaii. Right after the plane
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change.

We had a go for the accelerometer bias check.
We wers not exactly in an 5EF wosition when we
started that. We were drifting off, so we told
them to hold off just a little bit and tweaked
1t back and then they started the check again.
Another comment on the out-of-plane translation.
We made the out-of-plane translation with the
lateral thruster but we offset the burn 26 de-
grees to take into accounl the forward portion
of lateral thrust. This procedure worked out
quite well since when we completed our burm,

we didn't have to take out any more translationm
in the fore and aft plane,

Yes, that was a good little procedure.

Buwg thought of that one, We had no prohlems
with platform alinement. We maintained an SKF
and PLAT configuration. We used secondary
scanners ané they worked gquite well. After

the out-of-plane translations. We started to
get an intermittent lock on and T think we got
a 80lid lockon at something like 235 miles.
Yes, T called it out to the ground; 1 didn't

write it down and it appears as though it was
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235, We had a leocx giighsly prior <o thas.

You ealisd out soiid Zock at 235.52.

Yag., We were geiting intermiztent tefore that.
Trnat was solid enough ©¢ give ug a range rate
reading also. You have to have a good sclid
one otherwise you get all nines.

We got oscth the TSI and CDHE updates. Bugz put
i the U5 burn shat we received and afser shas
I burrned the C5I ag ne was compuiing ine time
for us toc start the clock for the CDH orboard
compuzation. S33op me if I'm wroung, I think

tne ground CSI was a Delwe V of 7.€.

Ure of these burns, sddress 21, did = couple

of furny things. I% wasg siitting at one fenin
positive and we blipped shat and read 1t curt
again and it went *o twe positive. I couldn't
wderstand; 1% wenit the wrong way. 5o we
blipped it again and it went t0 negative one
and we w¢aid forget i3. There must have been
gsome drifit in there or maybe it hadé rounded off
somehow - 1% wag unexpected - the simulator
didn't do that sort of thirng. I figured thaz
we nad gome ¢rift in there tut they didn'i have

to update our accelercometer blas s¢ we assumed

CONFRTIAL



Tire to go through trne celouletlions fto gpos the

time 1o start tne olack for the CCE. We nad

a couple of nmiruses =o stare.

Lovell Durirg trhe CODF determinaticm we switcned tco

the Rendezvous Mode so wo could get wnew data

—+

VRS

[¢]

evary minute while Buzz was ge

L

o

ething out-

to compate tne CDE turm, T wa

1
by

ci-plane data tc comprte tne cun-oci-planc con-
zonons thal wo should apply =zt COH,

Aldrin Both croceduras worked guite well., T was =nopling
o get gwisched ivto the Hendezvous Mode, 2 min-
utes ezrly as I had teen able So do in *he

simulator wut something came up. Titner wo had

gswitched btack and Torth from catehus to rerndsz-

vous ana after going into rendezvous Hhatl one

time T tren checked address 20 agz

didn'y: have 100 in 14, and it zust nave teen,
ag T lecok back on it new, necause T dido't hit

3

EX¥TER but nit ecmething else. G2 we dldn'y gel

Tl

into the Rendezvous Mode urtil the OO time whieh
didn't give um that “iftle leeway. It pointed
cus tha’y it was a good procedure to Sry and get

in early pecause if you “ry anz get in early

CONFID
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avd den't gt everyitning sqguarsd away you can

raeinitirlize a3 we were Icroe

£

o]

i
]
ih
o

we A28n'Y Lose mmysthing; we Jjust weren'h ge-

wirng address Y cuize as scon.
aovell 30 geo trne plot on address 27. We got =z gonod
clot [Miaally ag sne came on dowwn, came rigns
on down here,  We gon the CDFE delermirzasiorn
completed hetweer 26 and »8 rminutes af*er we
started our corputasionz. It agreed with =ho
ground.

Aldrir “re ground burn was 4%3.8 forward, 3.5 un and

7/705 right. The test 1 could caleulate with

tme widlzn of “he peneil <that I had was A9.75.

i nad guite a tit of di7fercnze in lne up/down.

I had 6-1/2 inssead of 3-1/2 ard, let me sve,

we crded v with orne Zentn right and you xvow
more atous shat right/left.

Lovell Tha*'s right., I followed 2708 through the CSOH
cetermingatior ard girves the Tirve was golng vory
smoolinly, I Jusgt le®t the Tast address 2
was o tne right, in there. However, they

gién't swilech cver, so we vad to....

1ldrin T nad to reinsert tre Tast ome ¢f address 2¢€

==

cat I 4ld read wnat T sheught was a good burnm,
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which was ore tensz right,

Yeg, that's because we 4idn't switen o
at that time, ard so I burred wnat we had com-
cuted orboard for out-of-plarne insiead of
ugirg trhe ground Lurn.

I~e procedure is ore wrere Jim would input thre
noriral 25 and 26 and “ren tlay 27 as he saw
it. 50 we tad a seolution already ir there ard
we coald elther cnange trne ZIVI's Ttased on oy
rumLbers, in wnich caze we could not fthrust out
regiduals, cr if we had ftime after the caloula-
tioms T would insert 25 26 which I 213 and we
81111 nad svoutl 30 or 40 geconds nlay with
before ETAKT OOME, XNone too mucs Sut 1Y wes
atout tyrical of what we had in the simulalor.
Did you rmave any nroblems witrn residusls on
tha: burn?
Ho.

Jow at that point, at the eud of the TDA's
travglatior, sometime probably after the wain
burn, while we were *nrusting out residuals,
which we dida't notice, we had a power gliten.
Vea, the last range I had out of address 69

was 65.15, thies was at 26 minutes. 3Since we
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didn't switch out — we mugi rave had anctrer

T

27 mimites and it was probably, 17 we can ogo
from these celcealations, about 7f10th aof a
mile less than That, whieca would have geen
£4.4C, Tt seems to me <ha®t this is exactly
the number thet I read out of 6% for +he rexs
% pr 20 minutes. 5o 59 was not tpdated afzer
we awltched out of Henrndezvous Mode which s
rather unusual. What we are trying 4o pin
dowr. is what haptened %o tae radar.

Tovell In the KAV Made when you read address 69 you
will ge* +the same thing that is in address 36
and 1% dida't avpear =hat this was teing uvp-
dated at all.

Hep A% what GET?

sovell The burn wag to be av 2:22:54 and we dida't
charge That. 7o get this thing back to cur
time, the event timer was counting up o 30:78
when we burred. CJorrect”

Aldrin Ves.

Lovell S0, waen I asy 27 minutes on that time scale,
counting from zero to 3C:28, 27 would be
3 minutes and 25 seconds before the start cof

~he burn.
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We are at the point winere we were discussing
Jast after the CDI franglation meneuver, no
regidualy and then we begesn as follcws, We
found out that we didn't have a leock on. Buzsz

didn't you check zhe computer for setting up

for TPIT

event timer and ingerted 100 irn address 20 and
wag gtarding oy to switch in to RNDZ &t an

even. minute which I did, Then I resd out 69
and Z saw that fam?liar ramber of 64 miles
which d4id not sound right., Then I read 36,

~ forget whav I got out of there, tut fthaet
dién't leook right at ali. I looked over ai the
range rate and I was getiing nothing out cf

the computer inm range rete excert unines. I
looked over at the LOCK ON light and “trere
wasn't any. We cbviously had not synced in at
that point and I figured well, we're just going
tc have to try it agsin. But we didn't have =
lock on et all. We were ocutgide of analog
range so we couldn't recheck it against what
was going on there. We switched back to NAV

ard stood oy to try and figure cut what <he
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crob_en was end waited Tor some soxrt oof a lock
o, L oguess 1t wag abous tnis time that we
reallsed trat alorng with whis radar problem we
seemed to have an indicatiorn of gsome D4AMI pro-
bliems.

Tre only O0AMS provlem along with the radar fail-
are ab this <ime was that I wenit arcund ‘ust to
creck the ciroult oreakers to see if any hsd
popped. I did roiice that twe were cut. One
wag the 0LVE contrel propellant circult bresken
zud the otker cone was either the rmuzber one cr
nmumber tws OAMS contrel regaletor. I'm sorxy T
didn't write it down, but I was in such a hurry
s get thenm tack on the line 4o see 1f <his
wculd nave any effect on i35, snd cbvicusly it
woeuld not, that I didr't record which cone it
was. i put beitr these circult breskers back

orn tre line.

The point I was trying to make beforse on the
coner Lape was thnat we cught fto make sure thas
we den't just essume thet it might we a problem
in the transponder but lceok snd make sures that
this met of everts that %caok place in the vi-

cinity of CDH wasn't Jjust coinclidence, It seems

CONFIREMTIAL
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to me thas you Just wouldn't expect twe abtnor-
ma:l things to harpen right in ‘tke viecinity cof
a burn., If T'm ccrrect, 2nd I'm not sure shout
thig, it seems as though sddress £9 cught o be
contimaally updated when you're in the YAV mcde
so 1t ghould rot keep Just fthat lsat number
that It had in a rerndezvous meode. As scon as
we gwitched cut of REDZ in +to NAV, it should
nave been updatirg itszelf all the time between
when we switched out, and the burn. If it
didn't do this, there might be a probiem and
this problem could nave occurred at the *ime we
switched from RKDZ to NAV and of course I'm
sure neither of us really lcoked o see whether
we had e radar lcck on at that peint. We were
too busy doing other things. The redar could,
have broken Lock at that 4{ime which woculd hawve
bheen substantiaited I think, ty the fact thes

69 was nct updated after switching. Then thre
other circuit breaker problem would indicate
that we could have had a spike of some scrt
that affected those circuit breskers and slisc
affected the rader, This would terd tc rule

cut a problem with the Agena. Other symptoms
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that we had later cn were that we were getting
commands through. Carnarvon suggested that we
send status display bright and dim to see 1f we
were getting commands through. They verified
that we were and I queried them tc see whether
we sheould under these circumstances perhsps
switch over tc spiral antenna, By the time we
got to Carnarvon we were beginning tc pick up
an intermittent LOCK ON light but we weren't
getting snything out of either address 36 or 69.
The intermittent lock cn I thought might get
more steady if we swiftched antennas. Since we
were getting MAP lights through and we were
over a station, I felt that we could switch te
SPIRAL znd then if we were unable to switch back
to DIPOLE hecause the spiral is tco weak the
greund could switch us back to DIPCLE. T asked
them to check with Houston to see which cne we
should be on. They said tc go back to DIPCLE.
In SPIRAL we were getting s flashing of the
light. It weg nowhere nesr as steady as DIPOLE,
indicating that DIPQLE was by far the better
one to be on.

When we lost the radar this precluded a gcod
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TP determinasion for awhile. We didn't know
if we would get the radar bacx in enough time
tc make a TPI closed locp. We alsc didn't have
gight ¢f +the target a2t this tire.

To backtrack a little bii, just pricr to the
C3I vurn, I had meounted the gextant, T was
making the readings and siarted loocking thrcough
the gextant and it seems tc we thet shorsly
aefter I started loocking, I saw a flagh and read
ot & range at that time of about 85 miles.
This must heve been at 10 cr 12 minutes. 25:15
ig right. T think that's whaet I reported for
eddress £9. So we did have & visual in the
gsextant at that time. It was not just a dim
light., It was guite visable which would indi-
cate to me that had we locked sericusly s
little sconer we probably wourld have seer it

at further rarges.

Well, do you recall I plcked up the visual?

I dent't thirk I ever lost is.

You picked it up before the CDE fransieiicn.
You 4idn't neve the visuasl, because your pro-
cedure seld to track the target snd you didn't

heve a target fo track.
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T ¢idrt™ have a8 targen, oo we nad fto track It
remina’. [ forget the exact time when I &id
tizx o The target,

-

Ton were tracking rader needles up to tret time,
wWalt a mimite. Tha+t's right, radsr mneedles up
to CD andé radar needles weni {tc woras.

T +wrougnt that you had picked up the target on
tre gextant. Atout that time, I saw them alsn
because you said, "Lock I've got them in the
gextansh.

Yeg, I thirk you 4id shertly after thac.

There was a period neiween the time that we
logs the redar until we picked up the target
visually that we had ncthirg. [ can reeall I
was wasching that Zight fZfash and T said I hope
it stays gteady so we get scmething.

It wasn't a flashing light.

Itm telking about the green light on the radar
syastem., It went con and came of® sgain, I
vicked up the target visually ard we tegan to
o wnrough our radar failure procedures for

cemputing JPI,
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Tracking the target in the daylime, it was
a bright peint of light which is very rotice-
able once you had it. Tracking it was no pro-
blem. You could keep it right on. About that
time we reported to Houston that we lost the
radar and made my famous comment,

41drin We alired the platform at about 10 and 1/2
degrees so we must have had visual there. We
started alining based on an angle read out of
the computer T know. We went down and alined
and this was an estimated 2 hours and 30 min-
utes. At about 2:40 or so, we were trying to
figure out when to step alining the platfomrm
because we were pitched down. You normally
stop alining based on what you read out the
sine of elevaticn angle but of course we didn't-
have any. So I got the great idea that I'd
crank 15 degrees into the sextant, which was
bore sighted straight ahead and when the target
reached there we'd stop alining. This worked
cut, so we went on up and picked up an angle

of 12,3 degrees,
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is 2 grea’ sexian® man
kere and he's got a silver bracket one way or
ancther.

Tre boresight was excellen®t in yaw and it was
about 1 and 1/2 degrees up. When Jim said he
had it right on, I remarked right where it wasg,
It was Just abou® on the sextant markings which

were excellent, Incidentally —-- the reticle.

He was holding it the best I've ever seen him

Listen, it was serious tusiness.

In looking at the angle versus time, 1%t be-

came guite obvious to me that we were going tfo
be late at TFI and the estimated ftime was 8 o
10 minutes late in arriving at TFI. Wwe got a
grourid update a lot Iater than I figured we
would get one because it was getting pretiy darn
close by the time we go® 2t. I didn't krnow what
we were going to do if we reached TPI at the
normal time, their ground updaie, I don't think,
got to us until just aboul the time we would
have been reaching point A nominally.

Tha+t's right.

Actually, we were about 6 or 7 minutes behind
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figurei it would be.
#2.8 forward, 7,2 up ard 2.7 right. 4Arnd then
they said that Delta H varied frow 9.4 ir the
viginity of CDH fo 13.0 at aboul TFI whic

meang that we were going down, which sewumed

<0 indicate that we were approaching verigee,
and seemed to irdicate that we would need some-
what of an up burn at this poini so that those
twe indicatione wounld jive. Eowever, the num-
ters that I got were nos really what I had asked
for, What I was hoping to get was the total
spread of apogee to perigee and avout where
apogee or perigee was in relation <o time.
think what they gave me was the aliitude 4 f-
ference at CDH and she altizude differerce at
72T which really didn's help quizte as much.

But there was & small amount of ellipiicity.
And the ellipticity that we had of six tenih

of a mile, which might have actually been

crie mile peak Yo peak, would in ro way call for
ags large a burn as three feet per second up,

according to my "harndy dandy" little chart.
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S0 T guestiored somewhat their % feet per second
ari we tressed on locking at arngle and zot our
angleg caile normal for toint &, B, T and D.

Zhe angles that T had incicated ingteas of &

iwo $0in% nine [2,9) differerce, a ‘hree point

wwo L5.Z2),. A %02 would give us something on

o
oy
o

ordexr of 2—1/? o 3 fesd per sccond up but
somehow I atil]l didn's feel that we needed to
2o trhet. Just onme terth, of course, would

charge It Ty a foot per sacond.

Lovell Shall T tell threm the true siory?
alarin In a racdar failure procedure you put in numbers

in the caschup which ernd up giving you 22.0 for-
ward and then you chenge these in the IVI's and
bturm. S0, it locked like we had about 10 =¢ I
gaid, well, let's burn %o 22 forward and saicd
someshirg to the effect of three up which got
Zogt in the traffic I think, We burrned based
cr. Jim zeeing the target cross from solitom To
tcp in the reticle,
Lowel” What happened, wher you burnm you get a rominal
in arg you ruil off the needles and the targe?
walks its way up and when 1t gels on peint you

turn it. We were late in doing this in the
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firs=< place arni whern we got the burn in, the
target was already there.

Aldrir Wnich was surprising otecause we shouldn't nave
been., We should have had a minute ani 5 sec-
or.ds from D. It Zocked like we burned a litzle
bit soon and I Ttad looked at the clocx and
wrote down the rumber here and rhad the wron
hour, incidentally. Bui I wrote down 2:05:48
at the start of burnm arnd it was really %:55:48,
A4 1litvle bit after I loocked back at the ground
tpdate ana % was 3:25:51. 5o they had their
time pretty close.

Lovell wWell, zetually, after the ground gives us trree
up and Buz passed ¢ver three up to me, the
gtory T like S0 fell is T just eyeball it and
say we don't neei a three up., 4s a matter of
fact, I &idn't hear Buz and I Jusi pat ir the

zet per second Corward.

AZdrin Ukay, now ['11 add a third version to that,
Becauge it geems as though 1f you burr Just =
little eariy whichk I shink maybe we did, the
burr: that you would nreed to get on the traiec-
tory is a 1ittle bit down from what you would

have aclved for.

coONEe®fA|
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If you burn a little early you wouldn't rut the
three up in and you weould burm Just all of it
forward, which means we really came out smeli-
ing iike a rose. Well, anyway we were really
cr. top of the whole gsituation. 3But ncbody is
reslly going to squibble over a foot or two

rer second,

Cp toe TPI we had 3% percent of our fuel left,
that was at the end of CDH tranglation. At the
end of CSI we had 8% percent left. Then we went
down, ¢f course. The big CDH brought us down to
75 percent of the fuel. Lock on intermittent

at 2:38, I have here, Jusi to bring up some
more points that I have written down. I alsc
have written down that the OAMS regulator and
the OAMS propellant circuit breakers popped but.
I didn't write down which one of the OCAMS reg-
ulator circuit breakers., After TPI our onboard
PiI realing was 74 percent.

Tre first angle we read showed that we burmed
right on time. Despite what I said earlier

and tne angle change looked very close. Tt

came out about 1-1/2 foot per second up
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which seemed rather insignificant., We had in
the back of our mind that waybe we hadn't bvurned
enough up at TPI, bul the firs?! midcourse cor-
rection seewed to burn one up. It seemed that
there wasn't ary peint really ir putting i3 in
sC we didn't Turn anything for the first mid-
courge correction. OF course, we dida't have
any range anri range rate, I wrote down some
nuambers for range tha?t we had here and put them
on the piot. Inciden%ally, to hacktrack, we
were getting range at about 45 minutes prior to
TPI and the thought occcurreé to me, maybe we
could switch into RNDY arnd see what happens.

i thought this over while we agked somecne at
the same time, thinking out Ioud to them, and

I came %o the conclusion the same time they did.
that that wouldn't te 2 wise thing to do because
it would destroy our pointing command for the
radar failurs and would terd to complicate
things, so we didn't do that at all, But we
were getiing range at this point., It wasn'z

at any particular timing irterval so we had to

read it out of address 36.
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Lovelsl How awvous your miicourse corrections, Buz, itne
second ones? In fact, we had four., The firsz
correcticns we nad were 8lil zercs.

Lldrin Seems to me somewnere in there I read a range
that agreed fairly cleose with what the ground

gaid the range ought ¢ te. This was around
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TFL bal 1 dea't soem o have it recorded.
Fowever, 1 did rezd a range at 4 mirutes lnas
woald seen Lo 1ndicate That we were getting,
from 7PT cn iny fairly congistent range read-
irgs, A This polint 1 don't heve any range
ratoe runbers _ogped.  The sccond correction

angles were sbout a degree higher than

they srould rave been for 1he ccrregponding

4

gres Lo & degree and a half. We

Lime, A 4
gou & 0.6 Delta Beww instead of 6 degrees
wrnich cglled for arn up corrsciion of around

2 feel per seccnd. This confirmed two pre-
vioug readings, cne of iJhem the wessible under
burn TFZ up and the one up a3t first midcourse,
so that 1v gecmed falrly cornsistent. We
curned bwe wp at the sscong correction.

I've got down here that you called down shat
E dot was good as of 4 hours and 21 minutes
eiupsod.

orz written down nere at 14 -

Okay,
4 houra ang what?
Three hours and 21 nirutes.

Okay, that agrecg, cecausc Lt was %3:0) when

we sterted and a+ 24 afier that ...
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Art, that was still at intermittent though,
wasntt 1%7

Well, not ocut of the computer, I got all <he
necegsary numbers [ neseded nere for the third
correcitlon of angle which again waz about a
degree and a half higher all the way in than
it should have been. Instead of a range of
7.456 1 had 7.30. Range rate, instead of 72 1
hadi 74 whick indicated that there isn't
really any pocini of braking zt that point for
the 2 feet per second. Incidentally, because
the angie was slightly higher, it would prob-
ably run it up to around 73 required. About
here, I started looking at ocut-of-plane
anglzs. 1 logged <hem a little bit at TPI and

one or two af first correction and I got a

li<tlie bit more serious on the third correczion

tecause Jim seemed to netice that it was
drifting off a litile bit, Fer the third
correction since vthe angle change in Theta
vas 8.4 which was exactly what it shculd be,
I forgot about that. The range rate looked
real good so then I concentrated om the zwo

angles that I had written down out-of-plane
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and it looked like it was going a little bit
to the left. I figured it so c¢loge to the
belly hand that mayhbe we ouwght to put in a
tad left to see what happens. So we put in
cne left on the third correction.

In the fourth correction, the first angle was
again sbout 1.8 high. The next angle was
about 1.5 high and the difference between
them, 11.2, and we were low on angle change
but high on angles. I thought we ought to
maybe burn a tad down so I said we'll burn
one down and I locked at the range and range
rate and for those angles the range rate
required was about 45. We had 50. So we
burned five aft at this point. Figuring
that, well, we might as well take it off now
gince that wag what the chart says we ought
to have, 1If it had been the other way around
we probably wouldn't have added it forward.
Bo we did tazke five aft and one down for the
fourth correction, and immediately went to
inertial needles.

I might add here that the analog meter was

giving me the range intermittently at first

CONGRIMTIAL
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you cross the trejectory. o gll of those
ihings seemed to Jive together there.
Lovell D2 you have our rendezveus time here? GET,

I didn't wrize i1 down here.

Aldrin After the fourtn correciion, we had the situa-
tion pretiy well in hané, and shere wasn't
much drifting. At about a mile and a half,
as I recall, we did =zome braking cown 3o abous
17 feet per second. Thnis 18 what I was read-
ing. The angle at +this poirt, was well past
90 degrees. Braking at this point, was g liitle
furtner out than we might normelly do. I nad
ne corcern sbout this particularly, because
I knew that this would carry us on out further
in front wnich tends *tc glve you a lower clo-
ging veloclity whnich alsc ifends ¢ minimize the-
fuel. This Zooked like the thing fto 4o, espe-
cially since the line of sight rates were in
such geod shape. What I was trying to do,
wag tc chage along with the sextans., Sirce
we had, supposedly, a radar failure, and
<rying to see how close the sextant angies

world work with it in sideways position., It

CONEIme®IAL
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i something <hat resulres a bilis of practice
“o t= able tc come out with ‘hese things at
the sang Lime you're changing ihe inertlal
needles and alsc reading rarge and range rate
out of the corputer. So I was, 0 say Ths
ieast, a litile bit behind in being able o
get precise range r=adinge out of the computler.
As a matter of fact, I was gotting the angles
off the day chart irstead of lhe dark chart,
whioch was why lhe sextent was telling me that
we weren't at the range yet, whereas the
corpuser says we were already there,

Lovell Well, the line of sight braking was nce prouvlen
beeelse the simuiaiicons which we had gene
threugh., The one down here on the skid strip
using mock-up in the car, actualily is a preliy-
good simafation. Just by observing the nighti
Iighis, we could see the running lignte.
Getting some hack on the range rate, and

krnowing that cur line of gight rates wers

i)

I

rot ... Lf we would have had a large line of
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gight rate, wa'd nave teen i troutle probably,

but we didn't. We could usc the stars, so

we ras no proslem during thaz prass of the ...

If we had actually nad & radar failure, 1
tanink the sextant weoold have done & very good
joo, *eliing you whether you were still clo-
sing., 1 was czaliing readings off Jc Jim sgince
He didn'T havs & vorrier gago.

I =hought we 1id have =2 radar failure, T
didrn't xrow you were getting tha. stuff cut

of the computer until T kept azsking for range
ard range rates and theor you saig, "Well I'm
getlhing them oui of the computer." Then I
thougnt, "gee, this boy is deing a greas

Job."

1 had faitn ir the computer, so I didn't want
tc degrade tha. ...

Wnat do you fecl ig the maximum usable distance
cf he scxlant, a mitec and a ha'f to two miles?
Nec, I *hirk t is much farther than that, but

T can's say that we tesied 13 at thet because
we aid rave good range out of the computer, so

I was leaning on this ratrer than concentrating
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o1 the gsexitant. If we had hadi a complete radar
failure, the sextant would have heen the only
thing I would heve teen looking at and we would
have gotiten a much fairer evaluation. I guess
what we can conclude is, that we really didn's
establish arn cuter limit to ihe sextant. 3Iud

I did see the running lights when the flashing

lights were flaghing.

Zased on that, you could leave the flashing

4=
Gl

light on until you see the running lights.
s001 a8 you 2o, you could Turrn theum off. My
commentary on the fac*t that we were g4ill
cloging ss we were coming in was; I said we were
still closing, still closing.

If you car get that information out of the
sextant, it's a greai help.

We sure don't wanit to over-correci right there
at the Iast,

As long as you know that you're closing and the
line of sight rates are null, you're in fairly

good shape because you can tell if <he rate of

CONE TIAL
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closure ig great, bty visual means. You can't
tell it if you cross that area where you start
opening and that's the dangerous pars.

Aldrin Kew, when we got stationary, we were well
underneath and out in front of the Agena and
pretsy muchk ir plare. We weren't out of plare
ruch at all ag 7 recall. The horizon was
vigible. Wrer I looked way up, I could see
the rorizen uvp in the top, so we did get out
in front. I hag writter down here in the
brakirg chart, 68 percent.

Lovell Yes, our 221 &t the end was between 68 and
69 percert after we "horsed around” with the
Agena., When getting into position to look at
it, I called dowr a 67 percent or something
like +hes.

Tt was 8 good exercie being atle to do a prime
rendezvous in a failure mode even Though it was
not a full failure mode. We toox full advantage
of range and range rate since it was available

to us. I% verified to me that when the
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creszure ig or, the tsckuo fechnicues can come

~he closed-lcoxn can. We saild that we reslly
tadr.'t veen wasting our time workinrg on these
thirgs,

Aldrin well, ['m certainly glad we rad the radar

Lovell ird we had a radar. I'm glac shat 2% was gtill
working.

Aldrin well, we had parts of the radar workirg aryhow.

Lovell Yeg, cowputer inputs we didn't kave. I acltusliy

had no use of my aralog gage a® all, I had a
range irdicstion, but the renge rate was
tourcing back ani fortn. Rarge rate, which
ustally is used, was nom-exissant angd I had

<0 re.y on *ke clesing.

Aldrin How was the lock on light doing when you were

o

in close ranges?

Lovell It was steacdy., It finslly got steady.
Aldrin Stayed real close?
Lovell Tra+t's +ight, but the range rate never came

cO TIAL
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in, I wonder why the range rate . .

Do you know at what range the light came on
steady?

I think it was around TPIL,

I was waiting for it to come in to get rarge
end range rats out of the anslog.

I didn't start getting range rate until that
gecond correction so probably about that time
it was going steady. Range rate was never

good on My anaiog., Range was intermittent most
of the time. We loocked the Agena over and made
a daytime dock, which was no particular problem.
The Agena seewmed to be In good shape. There
wag some paint burned off on the side of it,
but the engine was very clean. We %ock some
vhotographs of it. I hope it comes out.

Yes, the engine was white on the inside of

the bell. I was ithinking the other night that
we sure uissed getting Gene's picture. He
wanted & plcture looking right at the bell,

We have one looking almost at the bell,

CO TIAL
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We got a couple there, but they weren't with
the sun and ocurselves looking at the bell at
the same time. It surprised me that it was
white on the inside. I guess it was just the
residual that you get out of the propellant
when It burns.

I think control of the spacecraft next to the
Agena, when we have full contrecl, is a lot
easier than when docked on the Agena, don't
you?

Yes, - think so.

We had no trouble with the first docking. We
undocked, it took a little longer to get the
rigid light on than I figured,

Okay, we undocked and we decided to fly around
it again. This time we were taking pictures
of the Agena and as we went around the bell...
While we are talking about the Agena, what
was the configuration of the tether loop?

It was out. The tether was out and lcoking
nicely and waving in the breeze and T hope

we have a few shots of that to give the poor

CONFIRIATIAL



54

Lovell

Aldrin

Lovell

Aldrin

Lovell

CONMBEETIAL

McDommell people who were so embarrassed the
the last few times when it didn't go out.

(n the way around the second time we got about
three guarters of the way around the Agena
when the sun started going down soc we were
going to maeke =@ night docking, 1T came around
in front, started to go in and I don't think

I was closing fast enough. I hit it a little
askew,

We didn't have the tape recorder on RECORD,
did we?

I don't know. It seems to me we should have,
I thought we kept it on RECORD.

I don't think we recorded it. Looking back on
it, we sure should have. I'm not sure if it's
been a gtandard procedure for everyone to have
& tape going into rendezvous. No one has ever
really mentioned it. It hasn't stuck in our
minds. It wasn't in our procedures and I
don't think we had one going. But I think it
ghould have been. We came and docked the sec-

ond time and we engaged, but we didn't engage
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all the

3

all the way so I added ftznrust o g
wey and the docking light Jjust wouldn't engage.
Wnen I went to bazcex out, it wouldn't back oul.
2t was caught but 1t was loose. So, I moved
back in agair %o get it completely rigid, and
it wouldn's rigidize. So then I backed out a
litsle bit and 1% was still stuck. I then
wransiated up because it appeared that if was
low, translated up and bacxed aft again,

and It came lcose.

Z egyceled the TZA to DOCK and ther RIGID just

to make sure 1% was working and net just s

vadi light,

wWren we were logse it worked. We backed out
again and we were going to try if zgain. About
this time, for some reascn, I locked at the
eighs zall and the platform wes still alined
fairly decerntly, This was on the night side,
of course. Thne lights on the Agena caused us
to lose a1l vigual cues outside except the
Agena, It appeared tc us that we were roint-

irg gquite a ways down, in s downwardé position.

CONERPTIAL
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So T backed out and I looked at the Agena and
it was...

You had a central angle change but you were in
ORB RATE.

Yes, we were in ORB RATE, so the eight ball
ghould have given us a good position.

Were we gyrocompassed at this time?

Yes, after we docked the first time we gyro-
compassed.

That's right.

We gyrocompassed it in flight, and then we
undocked and looked around again. I was going
to back.,.

How about the way that gyrocompassing worked?
You recall that? Because we're going to be
getting inte gyrocompassing problema later on.
Gyrocompassing there seemed to work okay.

T certainly don't recall any problems.

What mode did you use for that one?

T think we were in plain old Flight Control
Mode 1 right ‘here because we were in Flight

Control Mode 1 when we gyrocompassed around.




After the first docking we gyrocompassed and
everything seemed to be normal. We undocked,
flew Fformation around *he Agena, photographing
it, anrnd came pack Just about nighttime. Buzz
d:d some of the flying from the aft end of the
Agera around to the forward end. I started to

make & night docking. Wnen I engaged the

deckirg cone my speed was low and the engagement

was nct complete, I fired forward to complete
the engagement but it wouldn't rigidize. So I
tranglated aft to disengage and try another
rass, but the nose would not leave the docking
cone. It seemed to be stuck, or hooked on
gomething. I then attempted to reengage firing
forward thrusters but still we could not get a
complete docking., I then backed off seeing
that we were still stuck., I translated up to
try to relieve whatever was holding on to the
spacecraflt nose, which I figure was one cf the
latches., That plus the translation aft did

undock us, and we moved aft.
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Aldrin Tn that firgt undocxing, we left the computer

cn ard we hit 3TART CCMF - and I read out 5C,

-

(X

and B2 during *the undocking; and rigrnt
afterward while we were holding a stationary
vesition. 1t geemed to indicate that when we
were holding a stationary position the addresses
were showing ahout & tenth of 2 foot per second.
There's a little itccnsistency there. Bat it
irdicated, with respect tc the upcoming tether
exercige, that we could pcessibly use this as
an agsistance in establishing a stationary
pogition, I+ rea’ly didun't thrill me, the
results that we had, vit 1% indicated that
they weren't as bad zs we had seer in the sim-
ulator. Sc I guess we lost them here during
this darknegs period, or you lost them ard T
picked them up in the right window.

Lovell And 7, at thke time that I lost them, had no
vaw at all in Azste Command.

Aldrin Ko yaw right.

Lovell Ko yaw zight, for scme reason.

|AL
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ovell I feel that we xicked It off of its axis by
trying to disengage., And being so heavy I
thirk tha+ “he Agena Jjus* started <o move off.
Aldrin Bight. And i7 was in thig flight control aonde
where 7t wes very siuggish.
Rep Flight Contrscl Mode 1, right?
Lovell 30, it was trying tc do something but it wasn't

very .ogical what it was trying to de.

Aldrin So, I moved over there and got it docked egain.
Lovell Buzz went to DIGSCT arnd I .

Aldrin There was a .iitlie sigh of relief there.

Loveil Yes, and we got it back in there and Buzz

docked 1it.

Rep It was okey in DIRECT , shough, you had com-
plete attitude comtrsl in DIRECT?

Lovel™ Well, 1t wasn't the greatest., We used up
gquite a bit of fuel, bty the way. We acitually
did our first docking, 1 think, with about
67 percent, and we ended up after that whole
riight pericd - let's smee, that was attitude
gas .,

Aldrin Do we wani to say scmething about the X-ray

and Beta?

CON
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Rer Turing the second docking you had nc problem
with *he deocking®?

Lovell well, I don't think it was acting correctily.

Lidrin No, I meved into it rather slowiy while lining
up. wWhen I was a courle of feet away it
iocked like it was iined up pretty well. 1
pushed the thruster forward and it seemed to
g5 in but it didn't seem to engage. So I
squeezed it in & little bit more, and then
finally when it looked like things were be-
ginning to move, that's when we breathed a
sigh of relief and the light came on indicat-

ing a dock. I think we made another docking.

Lovell We did.

Aldrin I did a day docking, after that.

Lovell We checked it again later on.

Aldrin The behavior on that wasn't really smooth or

anything like that, so we though we'd forget
about any further...,

Lovell We talked to the ground about this time. We
used up quite a bit of fuel. We were ghead

of fuel on the rendezvous but by the time we

( |
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finished up all our work we were behind fuel.
I thought, well, let's forego the docking and
formation flying since we wanted to save the
gas. After discussing it awhile, we decided
maybe we betier do a third docking just be-
cause we didn't know what was wrong with out
spacecraft.

We never did get this Mode A which is the roll
bit.

No, we had to bypass Experiment M-408, Mode A
at this time, which we should have done.

We called down to the ground and said, that
we were undocking. So Buzz undocked this time
and then just sat out there a couple of feet.
What we were trying to do was figure out just
what it was that was wrong with it.

And we couldn't find anything although I had
done two things to the control system. It
seemed like we had a roll problem so I went
to SECONDARY on the roll gyro and I went to
ROLL JET PITCH at this time. This 1s after

we had the initial problem at night when I

CONE|RIIAL
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Well, we s3ili werer'® confident of Rate

Command

Wnat abouf your tnird decking?

I was in DIRECT, We didn't know toc much
about Hete Command but we go* back onbcard
again and we thought we might as well leave
well enough &alone.

Sc we got decked. OFf course, we weren't
really sure what was up. What was the Agene
attitude at that time? I dorn't ithink it hed
stebiliized down any.

Nz, 1% kadr'. And to compZicate the fact T
thirk it was gtill zranslating., 3o, we had
g cormbined prokbiem. We were lcooking at a
nose of scmething that was alse iransiating,
which 1f we figured it was steady, would give

us a false indicaticn of what we were doing.
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We did a third docking just to check out the
spacecraft and we moved out a couple of feet,
It was a daytime docking and Buzz just check-
ed out the system to see if we had it. I
didn't check that configuration cut at all
but it eppeared with the roll jets in pitch.
I felt that maybe that did something because
Buzz got control again that night when T
switched them. I left them there and it
appeared that we did have control and Buzz
made another day docking this time in DIRECT.
We decided that we'd forego anymore docking
or formation on this Agens since we needed
the Agena to continue on our flight plan.

We were behind and we used up quite & bit

of gas and we were trying to save on fuel.
During this period of time both of the fuel
cell lights came on. This was around 7 hours
and 30 minutes. Let me backtrack a second.
We got the indication at this time from the
ground that we were not going to do a PPS

burn. At the same time we had heard an update
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“net we were golng tc do an eclipse phasing
mareuver, waich we hagd writier dfown. This
ec.ipse pheésing maneuver reguired gyrocom-—
rasging thns igena. It was here that we had
trzuble getting the Agena gyrocompassed. 1t
seemed to e very sluggish in the gyrocom-
rassing meode. The ground suggested Flight
Contrcl Mede 2, which we went to. We had
rroc.ems. Buzz, dc you have the time on The
525 maneuver? % was 7 nours 5 minutes and
6 seconds. The del*a V the ground gave us
was 4% feet per seccnd. We Jjust got the
Agena arvound In position in encugh time
<o make this 5P3 translaticn. We used I.ighs
Contnel Mode 7 4o do 24, The ground et *that
time had sent ur a procedure saying that
if we could not get the Agena tc burr or ges
the fLgena arcund tha$ we should use the 0AMS
systemn to make the hurn.

Aldrin Yeg, | would like to go over this norizonial

retrugrade maneuver at Ti05:0&, 4% feet per

con TIAL
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second a little bit. We lcaded this in the
computer and we loaded the VM word. It was
read out by the station thet gave us the VM
word. We bturned it and as . recall it held
attitude guite weil in flight contrel mede.
But the communication that we got from the
ground was very confusing. Just a short
while pefore the burn they said, "if you
cen't burn it with the SP5, burn it with

the 0AMS and only burn 41.3."

We coulidn't understand why the difference

in delta V, if we burned it with the OAMS
system.

What I figured out they meart afterwards, was
that they had a new burr for us. It was too
late tc change the VM so 1f we didn't go with
the VM for the 4% and there was insufficient
time to change the VM =<c the 413 that we
burn the spacecraft for 415, They were try-
ing to tell us this but they didn't give us
enough words to give us the story. Looking
nack on it, we alsc made a mistake there in

that it was an update and 1t was & change in

|AL
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the fligh% zlen. There were nc words sent
a"ong with the herizontal retro update thal
i%t gnguld be & minivus denta V. o of they had

zold as & minimum delia ¥ owe would have burned
32 +2 0, Fow in Tocking bazk or 14, T thirk
we ghould have Bee2a able 4o figure out that
it was a norizontal retrc for eclipse. Which
meant Snat it was a precision burn and we
surely had it within cur cazabiiiiy to burn
B3 t2 3, but wz 3idntt. As & matier of fact
17 +hey watssd 105 1asteai of 43, we could
have rery easily burned thoe Agens and re-
turred with (AT ithe differencs. 17 we cocniy
new wiaet they wenzed, we could have aocne L.

1, - -+

They not oniy dian't tell us ail the story
tut they didrn's zive 1t {to us scor enough.
During that previcus night pericd, we had an
exrzeriment ¥-L08 apain which required a zoll-
ing Agera two degrees per gecond toe the South

Alvlartic Ancmaly. MNow here we were decked tc

Agera full of Zuel, we started {to do M-408

-~
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end we got an update for an SPS Agens burn,
We stopped the M-408 to translate the Agena
to position for the burn. We had difficulty
in gyrocompassing the Agena and we just got
it there in time.

All these changes meant that the Agens burn
wag right in the middle of our eat period.
Fortunetely we had sterted to eat & little
bit sooner so we got that out of the way.

We purged the fuel cells earlier then called
for in the flight plan and we got both fuel
cell delta P lights on.

Fortunately we got the burn in on time and
then we burned the Agena system and the burn
was nominal,

I wasn't sure whether the VM had shut off

the Agena or whether we shut it off. As scon
aa it crossed to O I hit the Arm Stop to STOP
and T asked the ground whether we had shut it
off or whe-her they had shut it off. They
seemed to give us an indication that the VM
had run out.

At this time we checked the attitude gas in

the Agena and it was down to 56 percent. When
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we docked originally I believe that gas
figure was up around 75. You can sece how
much ettitude gas we used on the Agena jusvy
in that docking - just in that problem we
had the previous time.

Aldrin inother commen’t hewe, I wroite down an update
here that said at 7:30 we should slgep. Which
means that according toc the flight plan we
were still horsing around with an Agens that
wasn't working properiy; we had & burn right
in the middie of the eat pericd at 7:05, and
we were supposed to go to sleep at 7:30.
Then they were going to close the S5-12 door.
We had an EVA the next day. Now, this is a
heck of a way to get things set up. Well,
the point I'm trying to make is, I hope not
an embarrassing one, because we were emptying
out UCD's and using the urine system. We
knew that they were going to open the S5-12
doora, and we were horsing around with these
various systems trying to get everything

pumped out the urine dump. We finally shut
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the urine dump off at 8:04, I don't know
when they actually clcsed them. It seemed to
me we got a DCS light before that time. But
if they closed it right at 8:05, I'm afraid
that it might possibly have affected that
experiment, But we did have the system off,
Dc you have any ideas at what time they actual-
ly shut them?

No, we had undoubtedly left here and were

at the Contrcl Center at that time.

Anyway, after purging the fuel cells, both
fuel cell lights were cn arcund 7:30,

Now let's see, I think there is ancther thing
that got in there., We did turn off the X-ray,
and the Beta. At this point we were operating
off of a preliftoff flight plan that was
being considerably updated. The updates
obviously didn't include everything. They
didn't ineclude things like when you turn
these on and when you turn them off. We just
didn't have enough time at this point to lock

ahead into the flight plan to see the
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gsequence for that experiment, To see that we
ghouild have in fact left them on for that nighi
pericd,

Levell There was nething in the flight plan that
paid dec not turn them cff, It just said -

Aldrin Na, T think thst that really ought to he
listed that way. If you are going to have
an experiment, it ought tc say right in the
filight plan, leave them on until... because
the prccedures for the experiment said per
filight plan. That leaves it up in the air
just a little bit too much.

Lovell We ended up the first day docked, we ccmpleted
an SPS burn, we had fuel ilights on, attitude
gas was dowr, we had trouble controlling
Agena gyrocompassing.

Aldrin We were suppesed to go to sleep I guess about
1 hour earlier than the initial flight plan.
But as it turned cut, I don't think we were
really ready teo start thinking about going
to sleep until a good bit after the flight
plan, which left us pretty short.

Lovell About The end of the day, our actuasl Pgl

readingjwas about 55 percent which was about

CONFIB#NTIAL



-~
r

conmeetial

T percent velow nominal at that time. This
wag gquite a change meinliy due to the space-
craft iryirg to bring the Agena around and
then trying %o redock,

Rep I notice there was scme comment about s 16MM
caperse magazine cne in formeiicn flying.
Anything off nominael on the developing of that?

Lovell Well we tock movies of the -

Aldrin I think we tcok about a megazine and & helf
or gscmething like that. It wesn't an abncr-
mal amount. 3ut after going cver the flight+
plan in preflight, we figured we didn't have
8 whole lot cf film %tc devote tc this. Did
the ground ever ask us for status display
meter resdings? Maybe they gave that up.

Okay, essentially the flight plen was then

=

Lovel
changed to make a rendezvous with the
eclipse using the Agena SPS the next merning
gince the PP5S burn wes elimineted in +the
fligh% plan., Wakeup time was 14:4C.

Rep Do you want to cover the sleep period, cr

have you already dcone that?

COM@L
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~Tve covered the sleep pericd I *think a2t the

redical debriefing, "Thme one thing T fcund when

got the sleep pericd Zime was that there was

AL

5 proetty shor +lme tc sleep.

[
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In reletion to the — well, letfs mee the flight
plan zad it from F:30 -
<4

Thay meved up an hour.

Ta 27:12C, »igns?

17:0C ket is right.

Okay, well *hat is 8-% hours,

Well, cux wake up time as they had it was 7:3
Yo 14340, which was T hours,

But ¢f course, we weren't near ready for slesp
at thaet tine.

we had to go intc the Initial night gpericd.
Getting everything sauaredi awsy after., Uver
the Canaries at 14:42, we got a flight pilan
update and we got the werd on the eclipse.
Again The ground informasicn was somewhas
lacking cr peculiar in the eclipse updste,

They had asked us t: take certain phoicgrsphs
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of the eclipse inciuding the 16MM Maurer, which
we had, a Maurer 7OMM which we had onboard and
end a-sc a Fasselovlad, and also for Buzz

tc put an opague filter over his window., I
defy anyone to iske a TOMM Maurer and s
Fasselblad photographs of a 7 second eclipse
through an cpecue filter, when you have the
cptical site mounted., Ko, I was opersting
the 16MM camera znd tracking and Buzz wes

cing to try to ... and I said, "Buzz, hand
me the Hassgelblad", then I said, "Forget about
it, I've got the optical sight." BSo, it just
couldn't be done, end I thought thaet something
iike that should have been screened pricr to
when it got to us, on the ground. Anywsey,
we did meke a phesing dburn by the SP3 which
was & ncminal one to adjust our orbit tc
randezvous with the eclipse.
Have you got that one In thers?
Z'm leooking., I think it's in here. Here it
ig at 15:16:18 we made a phasing burn with =

Delts V of 15 feet per second for an 18
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second burn., It was TDA forward posigrade.
This burn did go aceccrding to plan.

it seems tc me that Jjust from retracing it
that the fact that we over burned by probably
3 feet per second at night in retrograde
would call for the opposite directicn somewhere
arcund 15 feet per second the next morning;
which mearnt that we wouldn't have needed that
burn or arything like it, if we had nulled
regiduals the night before,

We didn't and so we burnsd, Paid the price.
I'm sure after tracking throughout the night
they got a better handle of where we were.
Yes, but it would have heen =0 much simpler
tc burn 3 or 4 feet per second CAMS than it
would have been to go through all that "Mickey
Meuse” with the Agena,

But we might have had a barn again on this.
Th= eclipse itself was quite spectacular, I
first lccked at it based on the computer run
that we had gotten just before the flight

showing us the position of the moon and the
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sun and how the mecon would cross the sun.
Using that es a background, I didn't think we
had mede the eclipse rendezvous. It appeared
that the moon was actually going to cover

up & majority of the sun, but leasving a top
gliver still expcsed and I thought that

we were sctiaally going to not hit the umbra.
Ag a matter of fact, I was grossly mistaken,
because just at the right time that eclipse
cecurred ccmpletely and for s brief moment,

I whipped off the filter and leooked at it

tc see what it wes like snd at the same

time I ..

Aldrin Thet's all right, T was looking tc see where
the sun was to keep the camera pointed that way.

Lovell I wes well aware of the lighting conditions
and at the same time..

Aldrin I lcoked at the sun, slso, and it looked heauti-
ful. And I took one good exposure for that
minimuim and I had 1 second one. The 4 second
I think overlapped because it was coming back

bright again.
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I changed the shuiter setting and the apera-
ture ¢n the camera ag he went in ihe total o
zet as tmech as possible of 160 and I hope
thig ... Shoot 1% 211 at the same time., I'm
sure trhat the beginning of the eclipse is
over-exposed tecause T couldn'i stop the
camers cown *rat long,

Well, I had my camere down there toc. I guess
I had it going at the same speed yours wag,
F/2 at 130,

Well, ycu might rave picked it up before.

30 we srould of had two 16MM going. Wow one
thirg *that I am not sure of looking a% the up-
dates for trhe Hasselslad of F/11 and 1/250.

I don't tnink that is what I nad 1t set on
Ttw pretty sure, thai's right because I gaid
There isn't any F/.2 seiting on tne 18M¥ lens,
there is a 7/2.2. Right?

Yes,

So, we both had them set on F/2.2 and 1/50,6
Trames per second.

But, maybe we weren't verbose enough on the

ecliipse because they asked us if we 4id

r'd
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the eclipse rendezvous and we had.

Pitch down 25°, yaw 135°, to pick up the
shadow. I never got whether it was yaw left
or yaw right. We didn't have the platform up.
I thought the ground did a wonderful Jjob on
the rendezvous. Again the update said to

turn around and pick up the shadow. DNow, this
we realized before the flight was going to be
very improbable, due to the low sun angle at
the time the eclipse occurred. We took their
instructions and did it., We attempted to turn
around again with the Agena spacecraft combina-
tion. We had to turn around rapidly since the
shadow was moving rapidly across the Earth,
When we finally geot around, we couldn't see
anything. I saw a brief shadow of f from the
terminator area, which I suspected was the
retreating penumbra. We saw nothing of the
umbra, We must consider on these updates what
we are working with in doing these things.

The Agena right then was a hindrance to us in

most of our operations.
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This serves as a very important stowage area

for the Command Pilot to put things down under-
neath. This strap or bungee had broken off
while Jim was *trying to heok it up, right after
insertion. We decided at this point to switch
pouches, so that he would have mine that was
$till good on his side that he could put things
underneath it. I took his and tried to rig

up a way where it would be velcrced to the floor
and one snap would be on. 1 re-routed the leg
straps so that instead of going over each aide,
they went straight across the top over the
D-ring at the front sill of the seat. 1 got

the bag in underneath this and this worked
fairly well. It did seem to come apart a little
later on and we finally made the last standup
EVA without any covering on the D-ring.

The Soft Suit Checklist for the first standup
EVA T thought was gquite comprehensive and well

prepared. The training prior to the flight in
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we were horeing It arourd because we couldn't
wait for it to get uvs around,

Tve fact —rat we did take =hese pietures cf

sne eclipae at lnis <ime messed up cur sicowage.
We were stowed so tlat we were anle Lo get

4 pouches cut and oe sl ready te go for ths
standup VA, 3Sul we needed the red bvag ocut ard
taal wes about 4 or 5 nouches dewn., So, this
rad <o be dore ihe night tefore and that was
ke beginning of Zuggling all sorts cf =hings
around.

wWe'lre into thne first standurz EVA precaration.
Tre flight plan urdate was good. We got a

GET time frcm *he ground of sunset, We deter-
mined cur event time setiing of sursei wirus

20 minultes, Thal was she time we were to open
4p She natch.

Ore whing ihatl I oight rote rere that affected

cur stowage a s _ight anoun: in our nreparaiion

was tnatl we had & fzilure in fooctwell ficor
bag or the “eft side, wanlich snaps uz ic cover

ug the D-ring.

congipeTiAL
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this gtardup was valuable Iraining in thas zh

acrual starndup prevaration and EVA was very
simiZar to the freining.

Urere was no problems in siowing the left hand
&1t pouch, Actually, the eguipment was some-
what easier to handle in zero g and easier o
get cut as far as the lef< hang aft mouch goes
than in one g.

Yes, I might remark here, I had severe con-
cerr. abcut getilng things out of the right nand
a7t box tecause of the problems experienced

in one g Just fturning around and pulling var-
lous pouches out ardgetting lanyards all tan-
gled. I was pleasartly surprised tha‘® the
lanyaxrd and iis hooks ust seem to float
rather freely in space. It's guite similar

te the way sirains of cord behave under waier,
Nothing seexms tc tangle up under water and
things didn't have z tendency tc targle up

in space either. They obviously don't stay

where yvou put ther and we had to make several

' 4 .
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more excursZons into the right aft box then we
had figured on, prior to flight because of
gome of the changes that we had that affected
the order in which things were stowed, What I
tried to do is to look ahead in the check list
and plan when I would be turning around to get
things out so that I could get as many other
things done at the same time., There still is a
bit of a problem getting all set and loosening
up the lap belt in order to turn around because
I had things in the footwell that seem to float
around, If there was a camera mounted my back
would rub against it scme and I think in some
of the turnaround maneuvers T masnaged to hit
switches into their wrong positions. For
example, I think I hit the TM switch at one
time to Real Time and Acg instead of Command or
vice versa.l I was never sure when I came back
around whether some of the switches had heen
affected. In general the preparation for the

standup EVA was a fairly simple one.
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We Jjust needed iwe or three boxes out of the
left box anud a few out of the right box. 1
menticned before we had already taken a few
things out for the eclipse photographs and we
had to shuffle some of ithese things around
hecauge there wasn't room in the camers boxes
to atow the things that had been taken out of
the right haund box.

I have no other comments or the preparation,

I believe that the check list that we used
gshould be used as a standard for standup EVA,
It eliminates some of the difficulties and
time consuming preparation that usually goes
intc these EVA check lists.

The use of the elastic straps arocund the
extended hose setup that I was using by making
use of the ELSS hoses attached to the ECS hoses
worked out guite well., It was in fact the
first time that I had ever had these elastic
straps to actually see how they put the hoses

togetner and how they routed them together.
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This was a bit of a problem ir cur fraining

irn trat <the hoses +that 1 had were considerably
longer than we had In standard training units
like the GMS, the zerc g alrplane and the
mock—up in particular., The mock-up is where
we rar through wost &1l of our preparation for
all EVAe and tried to work ocut the procedures
ar.a unfortunately the wirirng hock up for the
elecirical leads was nct at all typical of
what we had in flight., We didn't have the
same type of an electirical cornector seo the
training that we go*t in setting up the hose con-
figuration for standup EVA in the mock-up left
g little bi% to be desired. It was in some
gerses a litile negative training. I think

we were able to anticipate this and in flight

we found that things were ag we expected them

tec he.
Aldrin Let's see I quess we ought to.....
Lovell Let's talk Bbout...uvesess

I have no commenis on that integrity check.
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T went just aSe¢.a..

I thirk we're on the.order of 3/10ths to
4/10ths leakage.

We kept tha® way during most of our EVA 3,10ths
to 4/10ths leakage on all our integrity checks
for EVA, One of ilhe new things for the prep-
aration which we had tried to do is to get
complete tape recorder coverage of the EVA
veriods to correlate photography and the pilot's
reports on the EVA exercise for future work,

We put some velcro on our leg and took the tape
recorder out of its holster on the side of the
spacecraft and placed it on my leg. I was

able during the EVA pericd to 1ift the tape
recorder up and change cartridges,

I think this placing velcro on our sults along -
the thighs was an outstanding contribution to
the command pilot. It was a terrific ides,

It turned out that I used this little feature

to store the food while I was preparing it to

4
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eat ard the check liss would go quite well

or. your leg. I think *that we could begin to
gexpard or this a good bit more and apply this
sert of a temporary stowage configuration to
the Apollo suits. I think it would benefit
considerably.

Lovell Ancther corntribution that weuld help along
this lire was one which we got from Gemini 11.
Trat was tre clothes line technique. The
clothes lire hag little snaps along it and was
hurg beiween tre guard on the center pedestal
to a guard on the left hand circuit breasker
parel, With the snaps we're able to snap on
fiim cartridges and by means of clips we're
able to hold tape cartridges. This permitted
me to change film ir the camera and also change’
tapes which wculd otherwise be impossible because
¢f the handling problems of these small items
during hard suit operation. Perhaps we cught
to go into depressurization of the cabin., We
got *the go for depressurization after our
integrity checks which were as reporied before

2 to 4/10ths. We went down to zeroc. We had
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e undue feelings that I know of, 7 do not
nave ary. we conducited at that time an exer-
cise period, Buzz, youi wart to cover that?
Yes, I taink I may have led the medical people
astray ir cur debriefirg yesterday because 1
wasn't sure whetiher we had dore this inside or
cusside.

1% was inside.

Thirking it over agein, I'm sure that we did
it irside. The conly thing that was in my way
in doing this was one pouch that we were
jettisonirg. 1 was able to get this down
between ny legs so that it didn't interfere
with the experiment or the exercise and at the
game +time i+t was really available for a
jettisoning., In order “o corduct this exercise’
I had Yo use my legs a litile bit to push oy
body back and dowm to get adequate arm clear—
ance to raise my arms up and lower them back

down. I found that the exercise, in comparing
T

it with what wes done on the ground, meant that
the arm movements had to be much further to-
ward the inside ingtead of a more ocutward swing-

ing arm wotion. I didn'® attempt to count the
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comfortavle pace ard we rarn this for one minute.
L guess abous helf way tarough it I increased
tre pace & good bit trying to cowmpare the

tired feeling that was slowly coming in<o my
armg to what I had experienced in doing the
exercise on Harth. In general it wag a Iittile
easier to exercise than perhaps I had antici-
pated. Maybe T 2idn't expend quite as much
energy &8 I had on the ground. It didn't seem
as though the rest pericd was needed particu—
larly afterwards. 1 wasn't at all winded or
oat of breatl as a result of it,

Hatch opening was very easy. There was nc
Tendency for the hateh to pop open. Cabin de-
rressurizaticn seemed tc bhe complete. Both
Ruzz and I were on the spacecraft system. The

hateh openirng was ahsolutely no problem whai-

scgever., The primary purpcse cf the first

standur EVA,
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&8s originally conceived, was use the 5-13 experi-
ment, somwe star photograzis using a 30MM
¥aurer camera. To do this, we utilized the
experierce of previous flights in the fact

that the Lgena had much better aititude con-
trol, smaller Zeadbands, and hence betier
tracking capatility in <he ineriial mode

than the spacecraft. The Agena was placed

in flight control mode 2, It wag TDA aft,

we utilized spacecralt propellant to maneuver
the combination to the star that we wanted

to point at, and ther she Pilot was able to
send contrel fto the Agena fto hoid inertial
position on that star, We found out that

this procedure, with ocur particuiar combination
of full Agerna system, and being hard suit

while conirolling the spacecrafi, was iime
consuming, In the first night period, we did
not complete all three programmed star
photography maneuvers. We had to skxip one

because daylight was coming on and we couldn’t

CONF TIAL
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get all the photography that we needed.

In preparation for this particular experiment
we didn't realize the time that would be
consumed in getting from one star to ancther.
The Agena did hold nicely on the star once we
were alined properly, and damped the rates.
Aldrin I would like to comment on the actual
hatch opening., We expected that the hatch
might open suddenly once we had unlocked
the degs. But, this was not the case at gll,
When the hatch was completely unlocked,
it took & very swall force to get it started
in the open position. Tt seewed as though
the hatch would remain in any position that
it was placed in. I had anticipated from
training that I would have to push the hatch
all the way open, then go through a complete
standup in order to turn around to position
the gain and drive selectors to the locked
position, I found that this wasn't the case

at all, I could just open the hatch, perhaps
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t and change the position of these and alsco
lcck the hatvcern nandle. This wmade It con-
sideratly easier and eliminaved faking sthe
wime to aciually turn arocund.

“he waste tag was Jetsigsoned without any
rarficuiar iroubie., It was heartening to see
it keep moving away and away. Puiting up the
camera wasn't a pariticular probvlem, It seenmed
a LZittle it more sTable zhan we had
gnticipated, Thre bracket s%ili had a certain
locgeness to it. We puv the velero strap
across it at the bvottom, which helped 3o keep
it steady at the atiached point to the hatch.
We worked out a configuration on the zadble
release, whereby it was velcroed to the back
cf the camera magazine back., So it was pretiy
much out of the way while we were goin
through the instaliation procedure.

In general, we had a little bit less

trourle with all the tethers and brackeis,

at least I did as far as mounting i1t, then
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I had anticiﬁéted from the many, many
problems that we have had with this
configuration in training.

In one of the exercises, the S-1% experiment,
changing the fitting on the camera from &
prism to a grating or vice versa, was no
problem a2t all., The clothesline came in
handy because we had the prisw attached to
the clothesline by means of & ring. When the
camera was handed in %o me, I was able to
disengage the grating and velcro it to the
gide of the spacecraft, at the same time
mount the prism on the camera and hand the
couwbination back to Buzz after we reset the
camera position on the bracket,

One other comment on the 5-13 experiument,
This experiment reguired a reticle being
placed in the left side for me to track the
star. The reticle itaelf is quite a big
device, takes quite a bit of room, and left

very little rcom for me to move around in.
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Flarming all of the E¥i's I had wy shoulder
narness aittached ard locked and lap el
cinched down ard the helnes sig-down strans
cirched way down.

Zuring the middle portion of sthe EVA period,
during the daylight pass after the firegt
night cthotography, my Zap beit gave way.

it owas probadbly due to trhe fact that I didn't
atsack it correctly arnd the pressure of the
gult fust let it go. This forced me up to
the top of the srtacecraft ard made it very
difficult for me to locx Throughn the reticle...
Az a matter of fact I could barely lock
through the reticie and at the same time T
could barely read She hard suit checklist.

4 lesson learned, %o maxe sure a:)l the straus
are correctly fastened to prevent something

like this because 1% makes operaztion very

difficult in a hard sal-.
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Aldrin Before we ever got started on 3-13, we set
agide some time to investigste basic EVA prob-

lems. The purpose of this was to compare

the motion and the dymamics that he weuld

experience in the standup hose configuration

with what I wes golng to experience in the
umbilical EVA, We had indications from
people in the past that had done the umbilical
EVA, that the ELSS or perhaps something

else tended ito give & considerably different
reaction in terms of fleaeting out of the
cockpit tendancies than had been experienced
on standup EVA, To find out Just what the
gituation was on the gtandup EVA I had the
tether that was attached to the left armrest
of the right seat extended to the fuill

opened position. The hogea that I had were
quite long with the extensions on them.

I tried to raise up in the hatch area *to a
point where no part of my body was touching
the hatch or the cockpit at all, I had my
left hand on the sill between the two hatches
and my right hand on the strap on the open

hatch, And with two hands, very
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lightly, © was trying %o position my bpody
52 *tha* <zhere would be nc reaction whern ~

let go. To the bessy of my observing

capabi}ity, when - iet go, rothing happened.
I stayed put. 4s I gave a gmall tap with my
fingers I would glide ard genily impact the
other side of the cockpii, I could turn my
bedy arosund with small differentiel actions
with the fingers and raise myself up and
down. Now let's see, we were talking abous
gtardup dynamics,

Right, and you were mentioning what you
discovered in our initial lock see or evalua-
tior of standup dynemics.

There is always going to be some reaction
force put on the body from the fact that

you have hoses and ar electrical connector
attached, but I was trying to make every
effort to see thet these did =znct irterfere
with the evalustion. In my opinion, it ap-
pears as though my body was in a zerc .
position or as compietely independent of

putslide forces a8 it could be.
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insilde the cockpit 4id; ﬁha: is,_;?”it WAS
Q%ﬁged in a pcsitior it slaysd taere. OSmall
foreces were reguired to start oo moving up,
down or from one side or the ather., We

Fave nc way yet on zarth <o itmairn Teop.e Just
how large & force 1ls required tushing or
puiiing to getv the body moving. Underwater
terds to mask these effects becanse of the
drag and the viscous affects. In she zero g
girplane, it iz extremely difficult to aliain
tnls pure zero g and we never really «now

- 1 P . -
whetner we re working against 2 small pertur-

bation ir =ine aircraf+ ‘rajectory or
“his is an actual response *that we have., The
cocxpit of the Gerini sryacecraft ig not very
large and it doesn’'t allow much freedom of

mevenert &% a.l bhefore either 4hne h?

3 or

U]

the grmg, *he elbows or tho feet begin to
o0me Inso contact with one of the surfaces.

I was guise tharkful that we did have the

gtandup VA first because 1t gave me an op-

porturnisy to see just how small the fcrces

!
\were that were required to get <he body
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roving. I'm sure also that naving snis stand-
up VA first, with izs smaller rpriority

than the umoilical EVA, tended to have

g slightly Zower psychelcgical effect

¥ trere really was any in terms of effect-
ing ary menzal tension or something that
might have Ilmpaired the activity or changed
neart rates...

What you are saying is <he standup EVA
prepared you for the umbiliical IVA,

I'm glad that we did that one first instead
of the other ome., I% put me in much bebter
shape because then I could devote all my
atiertion to the particulars of the umbilieal
EVA when that came up. I would like to tell
you & few things about the visibility. When
I first got up, we were in a SEF condifion,
generally, under Agens control. As T stood
uz the sun was back over my right shoulder
ard it illuminated the #Agena and the space-
craft, especially the retro adapter in a
rather briliiant fashion. The white of the
retro adapter and the white on the Agena

provided a cgusiderable contragt with the
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hackground of dark space. I thirk one of the
first observations that I made, and this was
with the visor up, was that, "Would you believe
i gee stars"? And 1t turns out that on a little
cloger inspection 1t was not stars at all that
T was seeing hut it was very small particles
that were continually being emitted from the
spacecraft and alsc from the Agena. They were
at such a distance, end under the lighting
conditione that we had they were illuminated by
the sun, they appeared tc be stationary against
the sky background, Now this became guite
obvicus as sunset descended upon us because
these objectis hegan to disappear. The first
thing I knew Jim was saying that he had
Cassiopeia in gsight and that he wanted me to
turn the ACS system off so he could move on
around to plck up the stars, It amazed me be-
cause I was still, at this time, in daylight.
With his window on the left side and the sun
being or: the right rear, he was able to get
dark adapted much sooner than I was. As & mat-

ter of fact, he was getting in position on the
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stars before I began to pick up any of them at
all., 1 think this points out the problems that
we may have in terms of dark adaptation of a
person outgide of the spacecraft., The space-
craft is of & white finish as I'm sure they're
all going to be in the near future., We're
going +o run into this type of a problem and
we may want to take some gteps to provide some
means of dark adaptation before we get into
night work. The taking of pilctures with the
cable release getup that we had was, to say
the least, not a very good setup. The cable
release required s force to depress the cable
to get the camera going and it had to be held
in the depressed position for the duration of
the photograph. These varied from 30 seconds
to 2 minutes, The reason that we went to this
type of a cable was because of problems that
we experienced on previous flights and failures
of another type of a timer that would automat-
ically time these exposures for us. OSome of
the early cable releases that we had you

could depress and they would hold down for you.
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T2 seered to me ihat 1t was guite cumbersone Lo
rely on tnis feature. 1% recuired deprescing
the cable ard turming it and then releasing

or wurming Lt back again wnern yeu warled 1o

Iy refease I1.. It seered to me thas ki

/1

wed & loss reliable wey of getling sccurats

Yime exposures “han what we zaicpted waich was
geltirng a mark ¢f he siart and trne stop of the
pleture. Looxing pack oo it, a.1 the panoiographs
that were taken with tnis cable releage amcunied
t0 & considerable effort on my part Irn nolding
the cavle release depressed. [ was conzinual iy
experiterting witn different ways of devressing
this relezse and holding 1+t for the time period.
T weald try it first with one hard and itwe
Tingers on the catle depressing It with the
thurk snd this got calve tedicus. Tren I tried
<0 s3nift 4o using two hands and sgueezlng the
two rhands toge:her. rach time I went to release
it T was wmever sure tnas 1t was really going

te release so rignt after releasing 13 I would

pull the plunger back out again. The one
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retrod that turred out <o be the least effort
wag 1f T could position *the cable release in
ny hand in such a way that a scusezing of the
firngers against the palm of the hand would
nold the canle release depressed. This reguired
he least effort, However, I3 wasm't quite
reliable and <there was some denger that the
cable release could be depressed before it

was really desired., In all these photographs
I dor't think we made a misgtake on ary of them
in terms of naving it depressed to soon or not
Faving it release on =ime. The only way that
I really knew that i% had been depresaed and
released properly was wken I went to cock the
camera again. One interesting observation 1
nad on elther the first or the second night
rass was that in the prccess of holding two
hands together to depress the shutter release,
I noticed that a&s wy hands were mo;ing ore
against the otker I saw a slight glow coming
frem between my hands. I figured, the only
thirg thaet this could be from was some sort of

a static electricity discharge so I siarted
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I“could create this effect., T'm not sure how
important thas is. 1 think we'd have to lcok
at the surfaces that are involved and figure
out wrether tiers ls anyihing significant |
Ferhaps we should have Laken a little bit

ol time to reslly Zoock at this and try to
generate this sort of a thing again. We d1d
have the time but ¥ didn't investigage this
more, UOnce I got dark adapted I was able to
see the star fields guite well and assisted
Jim in going from one star field to the
other. The visibility at night as far as
seeing things that were in my hand, when
viewed against the spacecraft, was rather
poor. However, if I was able to raise my
hands up so that the star field background
was behind my hands I could barely see what
I was doing with the light. We had no moon
up at this time., So this was coming from
the night glow of the sky plus whatever

was being reflected up off the spacecraft.

The interior lighting consisted of a red light
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shining on the encoder and we had a light on
the timer, the clock, and the light over on
the left hand aide, I don't think that either
of these lights could have any affect on

the Agena.

No, I wight mention that the fechnique we used
was to have me time your exposures with the
event timer - and have you take them. We
checked prior to that time with the
experimenter and it appeared that this light
would not interfere with the photography

on the EVA portion. It would for interior
type work through the window, I might

mention we received pointing commands from the
ground to pick up the star fields but the lack
of a platform wade it necessary to know the
stars and know how to get to them without any
type of pointing commands. In this regard, a
person outside who has a greater field of

view could be of some assistance. Buzz,

I think we've covered everything on the first
night., Back to the 5-195 experiment. We
mentioned the fact that it was difficult

to get more than two good star fields in
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per night pass.

Aldrin Tes, we continued to take pictures until the
sun started to illuminate the Agena.

Lovell | That's right.

fldrin It appeared as though this would be blocking
out any of the photographs.

Lowell Why don't we cover the day period here . .

Aldrin Right. As soon as the sun came up and we were
through taking the pictures, the first task that
I had was to turn around and pick up off the
left top of the right seat the EVA camera that
was affixed there to the velcro and install
it in the bracket mount. In doing this, I was
able to get wy right hand in good position on
the camera with my thumb depressing the locking
lever and a very good grip on the camera.
My left hand then, grasped the rear of the seat
in the vicinity where the ejection rail came up.
This afforded an excellent hand grip. Then,
with a moderately tight tether configuration,

I let my feet drift up sufficiently to be able

to reach out and put the camera bracket in
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the hole. It seemed voc take a rather small
awount of twisting urntil it was in the right
rosiiion and with the lever depressed the
camera went down rather easily. With the
lever released, it appeared t¢ lock in the

way that we expected it. I then moved out to
g glightly more extended position., This
actually amounted to full standup tether
deployment., It didn't change the configuration
quite as much as we had plammed on to begin
with, I guess the first ftether was a little
bit looger than we had hoped. Anyway, i1t

did afford the cpportinity to take the camera
downn and +0 remount it. The purpose of this
was 10 compare these operations with what
other people have done ir our previous flightus,
and to what I was going %o have to do several
times during the umbilical EVA., I can't say
anything significant came up ir ifaking *the
camera down again or putting it up for the

gecond time. It seemed to go up the second
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Sime Just atout as easy as it did the firs:
time, In the process of mountirg the carers,
your firngers just naturaZly fall over that
part of the camera where the lever ig that
controls the camera settings. Invariably
after you have mounted the camera, you alsc
have chenged the seiiirg to 1/50th of a second
instead of 1/250th, so I had to reach over

ard make sure that the camera was back on the
1/250th and 5 frames a second. We had the lens
taped to the /11 position., After the cemera
was mounted for the second *ime, we decided o
check its operation. Jim turned it on

briefly and T felf the camera btody ard could
feel the cyciing of the camera so we were
assured that it was operating properly. The
rext task that I was involved with was
deploying the portable hand rail, This re-
guired that I turn arocurd irn <he cockpit and
disengage the pip pin that was holding the
kandrail in place. As scon ag I pulied the pip

pin out, the handrail jumped toward me about 2"
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because it was under a small amount of tensicn.
“his surprised me & little bit, but of course
it was 80 kig and it was essenzially wedged
between me and the hatch. So there was abso-
lutely ro danger at all of its going anywhere,
or going much further to get out of reach. 1
Jettiscned the pip pin and pulled the handrail
cut and shen starsed turning around. This was
& rather easy task, I turned arourd to face
“he hateh sill, and then started deploying
the telescoping sections of the handrail from
the small end first., 1 got thet one deployed
8ll the way out and then siarted dervloying ihe
second one that had the ring on it. The
first section didn't have any aliremen® mark
and it wasn't really needed. It was quite
simple to pull it out to the full deploymen:
and then a gradual twist would engage the
seating ping. The =econd one came out gquite
easily alsc. We had slinemen:i marks on shis
onie and they lined up rather rnicely and the

pins engaged *here, The third ore came out

CON TIAL
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Just as easy also. The actual placing of
sne small end inuo the Agerna come worked with-
out any problem at 2ll. IiL was suits easy.

I wnivk 1 was using two hands. 7~ was probably
meking use of py feet In tne cockpi: ;ushing
againrst the vottom of the irsirument panel

ard perhaps azairsgt the front lower part of
the geas <o give me a little bit of resisiance
or fricuion force so thas I could ther maxks
use of two nands., Wita the erd of ‘he rod

in the receiver in the docking cone, it was

a slmpie task to just compress the end and
engage the spacecrafs end inte the bolt,

This slipped veary niceliy into I1is place.

The Tt was excellent in *hat i+ was abouz

¢ incnes from full compression, which mean=
tha+ there was nc charnce at all of disengag-
Ing the handrail, once I+ 1s in place In the
recelver, by pulling it sowavd *the sracecralt
ard disengaging it from the Agera., We

were & llttle corcermsed sbout this hecause
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there wasn't any real way afver plan X %o
verify that in a true docked configuration
of the actual spacecraft, tnrat the fit was
going to be as cliose as this. 50 we were
guite heppy that it turned out oxay.

RE? Did you have any problems with GLV strips
for this unit? Where <hey were going to be.
You've recovered 2 and...

Aldrin Yes, I think I put up the camera next and we
went according to the flight plan., Puiting
up the Maurer camera, wasn't particularly
difficult, I% took a little concentration
to get it seasted in the slide properly. It
didn't glide real smoothly om the siide. Tt
took a 1ittle foreing, but it gradually slid
back into the full sested position and I
engaged the Velcro on it then. The GLV
strips, the two white ones, had been stowed,
in the EVA preparation, in the top of the
seat, I turned around and it looked like I
had my choice to exchange them with any of
the four black ones that I wanied and I

thought, why don't I take the ones that are
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farthest away. 3o I togk ihe ones that were

on the left side as I faced aft. I don'+

wnink we have shem recordied anywhere bul

they were serial numbers shree ani four. I
took off ithe firs:t black one and put it on

tne seat and out the white one in Itsg place
and then dii the same thing wiin the second
one, There may be some small firnger marks

on them but I tried to take as close paing

as I could %o assure tzat this wouldr's happver.
Ig there any problem ir this stuff at all?
(Referring to things listed on debriefing
guide.) In other words, the telescopic rand-
rail was juast as you had trained for. There
were no anomalies with thet pariicular aspect.
We got the GLV strips. Were they hard lo

Were they nerd to get sff dc you think? This
had been menticred to me before flighsz, that
the ghort lititle tabs might break off bvecause
they got het during inserticn. Sure enough,
one of them 4id pull off and it made it a Iittle

difficult to peal it back. While retrieving the
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5-12 experimens we worked wn & way thas we
could nave a lanyard asitached -0 tre zipper
on *rne food bag on <the right hard hatch. =
deployed the fairing ard tossed it away. 1
care off with no provlem. T engaged the hock
on =he te<ther and rulled the experimént af't
and fthe zipper bag was open and it slid inzo
place with ro effort at ail. Then I zipped
i+ hack and tucked tre <ether back in. Ihis
took a littie effort just as any other tuck-—
ing operation of tether does in zero g.

We used the hatch pouch to sicw or ease

the whole techniczue.

Of course, we had enough zether atiaching
various things all over to xeep from losing
them and we wanied to keep this particular
one away from all tke rest if at all possitle.

re ot .
Just a comment, We re just about saturased

——

with tethers and in the =VA we are going

10 have to work out technigues that sliiminate

- JR— S oL

or shorten tethers.

.
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Actually, we did pretiy well on thia one be-
cause we had the Hassgelblad tucked up in the
front, so it wasn't in the way. In some of
our training it looked like we were really
going to be snowed down with tether.

QOkay, I don't believe you had any problems
with the 5-13 camere reinstalling. How did
vou feel about the way the camera went on the
bracket on the center?

I mentioned that going on, It went on fairly
normally.

Did you have s tendency of disengaging it with
your body when you moved ocut at all?

Let's see, I tock the thing off and handed 1%t
to Jim and then put it back up again. There
of course is a tendency, if you push against
the camera, for the camera to come off before
the bracket comes off, No, there wasn't any
problem when getting in, It was a one-handed
operation, I had to move the Hasselblad out
of the way to do it. We stowed the Hasselblad
up forward of the hatch closing device on

gsome velcro that was there. This very neatly
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xett 1t ouw cof the way fcr a1l the ciner turn-
irng sround in the cockplt.

Now we rad 2 gmall Hesselblad magazine fui’ of
film <hat we devoted entirely tc this pass
comirg Up over ine stazes, Jriginally, 1T was
geing to te a nigh altitude one, but we changed
things ground, ard it wag noi nigh altitude.
Tre weather, I mope, will pretty well bpe evidenced
by tne pnezographs thet were ztaxen., - wasg using
essentially, a shotgur techriguey just taking
centinual victures trying tc get the Agera in
the field of wview and varying 1%, We pliiched
dowr. to & near vertical positicn coming across
Mexico and into Fleorida., I mighs mention here
theh the hest technicue of corntrolling the
Spacecraft/Agera was to use the Iirect Mode and
short blips much like a2 “ulse Faode witn %ne
gpacecraft a.one. Trat was the only way we
could effectively move the Agene ir a short
perizd of +ime. 7 think we had scme comnunicea-
<ions with the ground concerrning our irabkility

<o get all three star piciures in, and they told
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us to omit, during the second night pass, the
photographs of Algol.

Aldrin Right. We went from Deneb to Gamma Velorum,
ind at that periced—-I think this was the last

shot of Gamma Velorum--we were coming into the

sunlight.
Lovell Right,
Aldrin It takes time and I think that trying to get

three star fields in 5-13% was over ambitious.

Lovell Well, we also learned from 11, in looking at
the photographs that the experimenter showed
us, that you den't want to start taking pictures
imnediately when you turn on the ACS system
of the Agensa because it takes a while for it
to stabilize. In our configurstion, having
much greater mass, it was going to take even
longer for it to settle down.

Aldrin Let's go on into ingress.

Rep I have one question here. 3Buzz, you mentioned
that your right mike became inoperative, dur-
ing that first standup.

Aldrin Well, I discovered it during EVA prep. DTur-~
ing umbilieal EVA, it appeared to operate nor-

mally, in that blgwing into it I could get
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used lne same electricsa

cenrector between the spacecralt elexztrica

co, b owasn'i in trher

1 think we ocught —c Zrcox at the helzet rethner
cicgely. Iurirg the seccornd siarduc Vi the
right mike didn'" seem tc te working there
eitner. And I don't thirk i1 was working dur-
ing reerniry.,

2ut it worked during sheumbilical HVAY

It appeared to werk during the umbilical BVA.
Wow, I ccuid te wrong in all feur of these
cases, I wounld tend tc think Trnat mayve i
wasn 't working at all,

Ckay, - nave ore cther questicn. Jim, you
rappened to wmen<ion ihax tefore the =ZVi prep,
you were having wrouble wiih ithe urire dump
sysien, Would you care Lo maxe a commernt on
~rat?

Yes, “et me gee iI¥ I car recall what the prab-
I know what the prohlem was, We had gone

trrough the checklist, Irn configuring the

CONFI AL

:rd the guit for the szarduz EVA as T used for
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switches ard everything, ard we ‘urned cff “re
secordary coclant valve circuit breaker.

On, ves. That's righ:z. It was a procedure
errcr, or forgelling thal we had turned off <he
secendary cocliant valve circuit bhreaker. We
cculdn't dump it, Fut, actually, tha® cirecuit
oreaker contrcis the dump switch, so we couldn's
dump it with that switch off, There was no
problem,

I migrht mention just briefly here, to cover all
tne subseguent cases, that 1 elected long ve-
fere flighi, due to my owr personal problems of
small xidney capaciiy, Zo install <the UJCT for
all EVA cperatiorns, since the aciual time out-
side <he cockplt was going fto be 1in excess of

2 rours and the EVA prep, in some cases, might
teke 2 hcurs, and we migh*t be delayed a rev.

It seemed ar insignificant +ask to go through,
al leas: T hored i% would bne, ir comparison
with the difficultlies that could arise, In
Jeopardizing experimenis by ry own discomfort
and ternaps having to relieve wmyself inside

the suit. This just <idn't seer to be the

way So gc at all, &Sc¢ I worked cn & tab system
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on the UCD and made use cof the swizzel stick
to install the UCD while I was turning around
unstowing things from %the aft box. I found
in the first iraining session that I tried
<his that it installed rather easily. This
also surned out to be quite useful in sgll
the efforts that I had in space. I didn't
run into any particular problem. I think we
might want to, in the future, work out some
way of changing the rubbers that are used on
it instead of having to use the same one
over and over again, It gets a little messy
in that respect. On the ingress we had to
hand in the 3-13% bracket which Jim had to
position someplace, and then I took the EVA
camera down and installed it on the seat
behind me. It installed in a nice way there
and was gquite secure. The velcro held it
quite well and there was no problem with it
drifting up into the hatch area when we were
closing the hatch, I kept the wires out of

the way by the little velero tabs on them.
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The Hasselblad-- I had to change its location
for ingress, snd 1 handed that in also, as 1
recall. So Jim had his hands full. The exer-
¢ise period was done in daylight. By the

time we had the camera and everything else
down, we were well into that daylight period.
This exercise was done standing in the hatch,
in contrast to the first one. T'm not sure
whether we were over a station or not, on this
particular one. I think perhaps we were.
boing the exercise standing in the hatch,
there was a tendency for the left arm to

hit the rail and the right arm to perhaps

come in contact with the hatch closing device.
But, it afforded me a good bit more freedom
than doing it completely inside the cockpit.
It went normal, I did it for the full one
minute and near the end I started increasing
the pace, or the rate, of arm movement, It
didn't appear to tire me out, unduly, at all.

I think just before the exericse, 1 had
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depioyed the natch noldirng device and checked
the raten paw.s to reufral. After shne sxercise
T turred arcund and verified inmat the ssals
were clear of any debris. Before the irgress,
I checked the hoses <o make sure *thas they
were out of =he way so zhat I could get my
krees up underneath the inssrument panel and
ther graduel’ly work my feet as far forward

a3 posgible. With my hards on the ingress
btar, I was able, wiinh one surge, o throw

my bedy back and down into the seat. It
seemed to work very weil the first time that

I tried 1t, and I was well down pelow the
nateh area a8 far as clearance went. We both
grasped the hateh closging device ard staried
moving 1% closed. We had done it befors with
Just Jim doing it, put I found that I zould
get my hand up there too.

We were amazed at how easily it closed.

The hrazch just came closed as simple as can
be and with very little effort. I3 got pass

the last locking ratehet iIrn the haten nolding

CONE TIAL
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device, and either on <hig one or one of them,
i told Jim, "No sense pulling ary harder; 'y
already past the locking poins.” I was quite
gimple to rsach up and unlock the handle and
ther stars pumping it. I &id find that unless
vou pilied the hendie all ithe way back, you

- 1 - - . .
didr = really suart engaging the loeking mech-

WM

arism. It took abou* % to 3 1/2 pumps on i
before we had the release iIn ternsior, indicat-
ing that the dogs were fully engaged.

I might mentior cne thing that * had forgoizen

2

[0}
ot
T
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D
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btefore. I nad no occasiorn %o us
strap that was on the “ilot's suit to help
nold rim down. = didn's deploy it, mainly
because there was no need to during tais par-
icular EVA period. COcasionally, I would put
his foot out of the way of zhe swizches, ox
maneuver n1is leg into position so that 1t
would not get tangled up ingide “he cockpit
while he wag doing something else. Other than
that, I did not have to use a particular
amour:t of effort to keep kim positioned

wnile he was doing this EVA.




Lovell

Aldrin

COM ITIAL

Yes, I might mention tnai wiztnous the cnest
pack it wes a good bii sasier to Icok down

and w0 see that the nateh ares was clsar for
ingress, and also to look down at the encoder
when changing the position for the ACS on

and off. Vialibilisy was quite good, and =
think we had a goed suit configuration. Cf
courge, in order %o do some of these things
you did want to pulil down on the helmet tie-
down & fair amountz.

I had no difficulty operating the switches
necegsary for ingress or for ithe EVA work, such
as the coolant pumps, radiator by-pass, ithe
vent valves, or the repress valves., All worked
fairiy decently. They were within reach.

We pressurized the cockpit 20 4 1/2 psi and
then, as prescribed in the flight plan, opened
up the visors, shuit off the repress vaive and
let the cabin pressure regulator take it wp

1o the nominal 5.1 a% which we were operating.
I think the stowage and everyithing after the
first standup EVA went quite smoothly. We had

been through this many times before and we had

an idea where thj were going to go, and



D

Lovell

CONMAL

D
thnere weren % any major troblems. I Just got
hold of one of the enpsy bags and staried put-
tirg the hoses and tho electrical conmsctor

in there, and hefore long we nad everyiaing
rut away. < think with enough sraining you
get te the point where you krow all of the
things that nave %o be done, and you just go
aread and do them., Ther you resort to the
checklist in the cleanup cperation to he

sure you have everything done. 1t's very
difficult to cover every single detall in

the checklist. I'm not sure whesher we want
to continue tryirg to put everything down. I
think it's vary good in iritial trairing to
attempt to do this, bui you're continually
changing your techrniques for doing it, 1'4
szy tha*t we should contirue putiirng just as
amuch down in the checklist as possible. 3uz

I can'% say “hat we followed them exactly in
some of these procedures.

A lot of the EVA gear that we had that we weze
going to use lmter on, of course, was stowed

in sort of an orbital stowage around the cockpis.

CONFI AL
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I velieve that ends all of our first EVA,

We might discuss eating and some of these ex-
periments as an integral thing.

Let's hit the eating right now.

Okay. I think our scheduled eating periods
were viclated by all sorts of activities
throughout the flight. We never really had
the eat periods to ourselves. We recognized
this reel emsrly in the game. S0 whenever we
had & spare moment, we would try and get ahead
of the geme by whipping out the food bags and
start getting them ready. This is unfortunate
because we ended up doing too many things at
5ne time. We were copying updates, trying to
eat, purge fuel cells —- I defy anyone to get
all these things done without ending up making
a few mistakes here and there, aspraying water
around the cockpit, maybe, or leaving the

fuel c¢ell purge on too leng, which we did from
time to time. All I can say is it's a shame
to get yourself into this type of a position,
but unfortunately with the crowded flight plan

and the changes that we had, I don't see any

NTIAL
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way around it other than just calling a hait
i what you're doing and sticking with some

sort of an orderly progress.

Well, the program normally points out that
there are all these periods of activities which
are not scheduled mainly because of problems
that occur with the spacecraft hardware, or
changes in procedures, or changes in the gen-
eral mission of the flight plan in some respect.
For instance the eclipse photography. A4ll this
takes timez to put down in & chronological order
in your procedures book and your flight pian
update bocks., It takes time tc analyze what
you have to do toc get prepared to make these
changes gocd. The only time we could utilize
for this is the time that we do things thet

are not pin pointed to & particular point on
the ground cr for particular star sightings.
This usually is the eat period, and they seem
to get viclated all the time. I think this is
an old problem which we really have to look at

carefully. We've got to allow time to do

conppdTIAL
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rothing because we're going tc have to do
something in that <ime that we haven't tlanned
for.

We have tc recognize That uplates ani every-
thing else are tied to the orbhitel track and
you Just can's say, "Well, Let's take the
fligh7 zlan and set aslde thils time and this
time for eaiings ard make it even periods.”
There has tc be & certain smount of juggling
and this is & problem that's gcing fo always
be with us, I'n afraid, toc try end schedule
these things in between passes in gome way.

Cn things like Go/No Go, status checks, I
think we were able t¢ perform one cf them per-
hevs the way it should have heen. In other
words, we had advance knowledge that we were
geing to have a Go/Fc Go a* scme fu*ure peint,
and I toosk the time ard went through and re-
corded down everything that was in the pro-
cedures bock. We noted this and called it cuz
a slight difference In the RCS pressures. 1T

don'ti krnow whether this has any effect at all
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on what we discovered later on, pricr to re-
entry, but it might very well have and it
could have flagged future problems. Now,
if you don't have time to do this sort of
thing and record it and set aside a minute
or two and mention any 1ittle abnomalities
that you see, you're going o end up doing
guick-arsund-the-cockpit checks sporatically
whenever 1t appears that you've got a little
time, You're not going to make a particular
note of these things and you're going to end
up saying, "Yeah, things look goed", you know,
and they may not he as professicnally done as
they really ought to be. I think the intent
was to set it up so that we could, but this
didn't turn out in the flight et all. We hed:
& lot of Go/No Go's from that one point con
but we never did go through this formal pro-
cedure. The ground would say "Okay, you're
GO.", and we were GO. We were gone.

Lovell We might mention the food as part of the eat
period. There was no trouble, to my knowledge,
in obtaining the food in the stowage places.

The hatch stowage areas were adequate. They

CONFIDMETIAL



NTIAL

were stowed quite tightly, but a 1ittle work

mades then available snd we could utilize tha=z
space. ~_he crbizal stowage of the food--we

of esurse emptied the right hand heteh right
eway 1ir. envicipatiorn of the EVA period.
Looking back I'm nct sure that was required,
except thet we 4id use thet pouch for the
8-12. T 4hink we may have gcne overbcard in
some ways in trying to clean up everything.
It's great to heve ihe right side completely
free of things, and I think we continually did
that. My particular area could have had food
in it. 1 just turned out that we used It for
something else. T was a litile leery of hav-
ing foocd there in case it pressurized, in case
they weren't completely evacuated, ani depres-
surizirg would cause them to gwell. The food
itself hasn't Zmproved =oo much gince Gemini VII
t¢ my know.ledge, and we're still haviag trouble
with a lot cof those fococd bags. On two bags
the vaives failed, not permitiing any water

to get into the bags and made it impossible to
rehydrate the food. Again, a Zot of the foed,

such as the salmon saiad and shrimp cocktail
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ard thirgs of this razure that are semi-
Ziguid, are very difficu’t to move through
“he end of the tuce.

think i7 recks dowr. too rapidly thers &s 17
geis to the fube that goes nto the azuth.
Trat!s right. Tz didn't form a nice rounid
cylinder. Tu's very stiff plastic and it
forms just a small cpening. It g very dif-
ficuls to get the food cust. 1 imagine we
loge about a quarier of It ftrying to eat this
stuf?.
Well, it depends on how much time you devose
to iz, I thirk some siatle roller mechanisn
would he.p out & Zot in sgueezing *things Tranm

one eni o the other down =where. There Is a

2ot of effort thait's expended just corntirnually
messaging all these things from one end of <he

food vag down btoc the opening on the cther end.

Yes, there should te some more Zooking into
whis particuwiar problem. The food itself was
rod bad., It wasg edible.

Do you have any more comments orn food, Buznz?

There could have been & 1it%le bit meora, but

CONFM\IHAL
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if there was anymore it would have taken so
darn much time to eat.

Lovell That's right.

Aldrin Our main comment on the food periced is that
they were violated with other things.

Lovell Crew Status Reports were okay. There was no
bugging the crew on the Crew Status Report all
the time. We reported the water gun count
and the food eaten.

Aldrin T thirk, in general, we'd like to fell them
a little bit more, but there just isn't any
essy way to have this information available
to give them what they want.

Lovell There's no way of giving a guantative indica-
tion <o them without an awful lot of work, in
the present way the water gun is set up. Of
course, it's hard for the crew to evaluate how
well they siept. It can be good, fair, or
bad or something like that.

Aldrin Well, if it's so important to know the differ-

ences in water intake I think we ought to look
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into a redundant gystem which, for a two man
spacecraft, would give you two different gurs
and use one of them apiece. When you get to
three men, I dan't think you really want Lo

do that.

Well, I don't think there's a requirement.

And T think we are Just complicating the sys-
tem if we have a requirement like that. Well,
there's not much more to add on the crew status
report other than we gave them the water gun
count, gave them the number of meals eaten and
the quality of the sleep when appropriate.
Right. In this point in the debriefing we'll
skip to time line 39:30, umbilical EVA prep.
One advantage of the umbilical FVA is the fact
that we've done one before so a lot of the
equipment was already out that was needed for
the umbilical EVA, I might add that the update
was good, that we got from the ground. They
gave us a GET of sunrigse. T had get the clock
ahead some 30 minutes s¢ that I could start it

up and when the clock reached zero, it would be
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gunrise, In some preliminary work with the
spacecraft we got the gpacecraft TDA south and
the rev before Jjust after sunrise when the sun
had come up, maybe, about four minutes after
sunrise, we went inertial on the Agena, such
that 1t maintained its position. HNow we did
this a rev before, we wanted to check out the
sun angle gince there is a requirement not to
get any sun inside the hatch and also, to
allow ourselves to forget about the Agena and
the control system so that we could concentrate
on the EVA preparation without worrying about
having to get the Agena back in position. This
worked quite well and we were able to get the
Agena in position and inertial at the proper
time.

We used the same EL3S electrical Jjumper for
all three EVA's instead of alternating. We

did carry a backup unit with ug, and I think
the primary reason for that was some concern
initially about using an ELSS jumper as the
electrical extension for the first standup EVA.

There were other types of jumpers available but
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to be compatible wifth the hose lengths that

we already had the EL3S one wag the longest,

I don't see any particulsr problems with the
preparssion that I know of.

Another advantage - no, I thinx you alresdy
mentioned that, having the szandup =V4 firss.
We had a lot of the stuff out and ready fo go.
Yes., Kow T kad twe things i2 bring out. =
nad the connectors for the ELS3, the equipment,
ard I also had the uvmbilical bag and T had
atgclutely no problem whatscever bringing any
of that eguipment cut. The umbilical bag was
very ea8y 0 come out and 1t was wvery easy o
stow between my legs, wedged underreath +the
forward instrumen® panel, ard a®t no time did
it present a problem of getiting tangied up or
anytaing,

T guess Zocxing back on things - hirdsight is
always a Lot better than foresight - whas we
should have done, I think, is ‘o takxe that =ZVA
work staticon camera and plugged it in and tried
the thing cut before isking it back o the

atapter. It had the film in it already arnd we
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had *he capavility of decing this, insiesd cf
Just hrooking it up and taking it right back.
it's possible that we ccuid hnave discovered
“hat 1% was Jjammed cr going tc jam, then maybe
gubgtituted ancther film magszine in thers,
Arything elge on the VA preparation?

Ke.

Any aromalies at all?

Well, 1t was a little bit different in the

time line approach than I guess we had expectied
even taough we'd gone through this many, many
times vecause in some cases we were a 1ittl
ahead 2f the game on a few things. The up-
dates, of course, we'd never focled arcund with
during training sc we had to estimate aheazd in
time about when we should really push forwerd.
As it Zurned out we had plenty of time. OF
course, we didn't want to get behind anywhere,
Well, I *think the big thing in the soft suit
checklist ig the faet that the Agena control-
ling was tco far down In the checklist and we

had to actually skip over to do that first.
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Aldrin Yes, we had already dore that really.

Lova™ ] Zight. To make surs that we weren't worried
abou~ *nem. I thirk Zt's imporstant to ges
wnat out of <she way vecause by this time we
were fairly {familisr thet 1t would taxke =z laong
time to gyrocompess and things of this naeture.
So, we did that before we wens on to scmething
else.

Aldrin Checks with the ELSS wen® cff real fire. |
tnink <here wag ove of them thet didén't work
quite right, I think we didn't have the ELSE
vower circuit brezker on at ome fime or other.
The battery - no, wait a minute, we didu't have

the emergency O?.....

[l

Sovell We didn't have the emergercy s cpened up a2ll
the way. We dida't get *that checked tust we
wert back and checked 13 again and 1T was on.
The reason for setting the clock a7 sunrise
minus 30 minutes was so chneck for the irtegrisy
check, T fthink this wag sarnother czse where we
learred by other people'!s experience. We dida't
want to wals in the cockrit after ouvr integrity

checks tegause there had teer no flow or no
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coolant in the pilot's part, From time Iines
that we nad run irn Training and from going
over our checklists we determired that we
shouldn't stop the integrity checks until

30 wmirnutes prior 1o openirg the hatch, which we
did. And as it turned out, we were right on
schedule when the hatch was opened up.

T noticed in taking the plugs out of the ELSS,
there was a moderate amount of water in the
inlet and ocutlet porus, and this surprised me
g little bit, I thought no one had ever
mentioned this before that this would heppen.
Ard then I thought, well, maybe there might
be some lesk in the water beiler system. 3So,
T mentioned it to Jim and we just pressed

on from there. I stowed the plugs and let's
see, 1 gueses we went to the check and hed

the waist tethers hooked up on the EL35. I
elected to hook up the right waist tether to
the bar that went across the top of the ELSS.
Then I was debating whether to hook the left
one onto the little plate that had a hinge on it

with two rings on each end. Or whether to just
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use the velcro that was on it to put it orn top
of the ELSS. All the training FLSS's that we

had didn't have this velcro over the HZO quan-—

2
tity gage and, of course, this was on the flight
item and it was a means of attaching it that

Just didn't appear available during the training.
I'11l probably have scme more to say later about
that little bar with the rings on it. In con-
necting up to the ELSS, of course, I disconnected
from the spacecraft hoses and that left the flow
off, T didn't notice the change in cooling par-
ticularly at that time. I went ahead and hooked
up to the ELSS and proceeding on in attaching

it and in getting the rest of the things in shape
and it wasn't until three or four minutes later
that I realized that I still didn't have any

flow but I wasn't getting warm, particularly.

I just realized that, well, I kind of skipped
over that point where it says, put the ELSS

flow gelector to high. The reason that I

tended to skip over it, is because it looked

like T didn't need to, I really didn't feel

that I needed a good bit of flow at this time.
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S0, I put it on and went to high, It was right
about this time that we were getting some
commmnication from the ground saying that

they didn't like the pressure level that we had
in the 02. It was a little bit too low and we
were using the manual heater to run it up and I
coupled a1l of this together and elected to put
the flow selector on to medium because I was
getting perfectly adequate cooling at this time.
Of course, I wasn't particularly buttoned up yet.
So, I left it on wedium during this time with the
idea that this would help at this time to build
up the pressure because it wouldn't be bleeding
off as much O2 and, of course, we were at the
begimming of umbilical EVA, a little bit behind
the oxygen consumption that had been set up
preflight. And, of course, this oxygen con-
sumption was right down to the nub as far as the
whole flight plan went. It indicated that we
were - if everything went according to scheduls

from that point on, we'd have bheen a 1little

bit shy near the end. So, I elected to

CONFIQENTIAL



CONB&T!AL
-

~

deviate from the Flight plarn in now going o

high because medium was perfectly adequate, is

a matser of ‘aci, nc flow was adeguate for awhile,
well, w2 went through the suii integrity check
for the pilot and that went very norma’, Eaving
the FLSS orn in frornt of me was no 2ifferent,
really, than the iraining sessions. I wasn't
any more crowded. I didn't rnave a Jendency to
drift away uwp To the Zop. Just a 1ittle bit

of foot pressure against the front of the wall

of the spacecraft was able zo keep me down. We

went to the - let's see, tha®t must have been the
hard suit checklist now.
Lovell That's righs. After the sofi sult checkliist was

complete we had no problems that didn't show
themselves up in training that we werked oux
before kand, I think It's an important voinz
gince here again we utilized everypody's experi-
ence to write these checklis®a and to make sure
that they were in good condition.

Aldrin Ckay, I really wanted to make a comment and
guess it ig back in the soft suit checklist.

The ELSS evapcorator on. I was pressurized at
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the time of doing this and T had 2 I1ittle LIt

of aifficulsy irn making darn sure that it was ir
the full on position. A4s socn as I furned 1%

on, why, some water seemed 50 spray out of the
condenser and this again surprised me, coupled
with the waler that was in the ports. I wasn't
L00 gure just whas the water ssatus was In the
ELS5, It sprayed & litile ©it on the wirdow

and it put considerable amcunt on <he right waist
tether up neer the buckliIe. But it didn't con-
tinue t¢ come out and dign't look like arything
near the capacity that 1! was loaded with, about
.8 pounds. 8o, I felt sure that there was still
a fair amount of water in there but this is
something that we hadn't gathered from rrevious
experience. Now going irto the depressurization.
You're on the ZL3S now znd we're all set to de-
pressurize and I mentioned that I double checked
the lap belt this time ard made sure that it was
tight. Zinched down the helwme® tie dowr and we
didn't use ‘the reticle this time, so I had more

room to operate. For the preparation, I just

CONEF TIAL



140

[

3

rell

coNppmfiaL
-~

dcubled what T originally was goirg to . . .

I put an extra wvolice fape on the clotreslire,
and I believe I had five film cartridges. I

had a change of film for the reiro FV4 camera
and two changes of film for the Zeft harc camers
t2ag there was already ome in the retro ard one
in the 1eft hand camera, so I think we hadi five
ro_ls of film to operate with.

I want to wake one comment about the routing

of the umbilical. We routed it the way we had
trained to do; that laz, through the hazch
closirng cdevice ard comirg on dowr the side. The
electrical extensior that goes betweer the um-
bilical electrical ara the spacecraft electrical
is still way longer than 1t should be and it
ferced me to rouse the spacecrafi's electrical
down a lot lower thar I had done before. 4And
ggain, - don't feel we had enough time to really
tge flight-type cornfiguration gear in that the

velecro strap underneath the Volkswager pouch and
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the proper length of electrical connection was
Just not available to us in the mockup. It
lcoxred *to me like we had way too much in this
glectrical connector. Also, we had elected to
tape the mike swiich on the spacecraft elecirical
to the comnector itself, and we just left it
there from 1lifioff through thre enitire fiight.
It turned ocut the way that I draped *his down
underneath the Volkswagen pouch, it was positioned
so that the button was inboard. Occasionally
T would trigger the button by pushing it when
we were in the '"push to talk" position, and of
course, we'd be transmitting a8l the time when
this happened.

Aldrin The first time that happened, I triggered the
THF relays circuit breaker to see if that was
it., I didn't realize what was going on.

Lovell The suit button was sticking inboard and my leg

pushed i7 against the Volkswagen pouch and ac-

tuated i,
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Well, let's see, the depressurization down 3o
three and ihen down to zero was nominal, Normal
procedures was to take it down %o 3 psi and check
that our suilte were holding at least 3.5, staying

own

£

in the green, and they were, s¢ we toock it
to zero, I migrt mention that, I'm not *oo sure,
but I felt the water that had come out of the
EL33 thas went on the window, your window,

stayed in a licuid form while we had *hre hatch
closed. . .

wWe can't reaily say that that's irue, I didn't
notice what happened to if, but it was there,
There were gbout five or six drops. I didnt't
obhserve them, after depressurization, changin
gignificantly 4to a different state. We were
faked a 1ittle bit by the ease with which the
hater opered in the standup EVA, When we

started unlocking the dog, instead of waiting

for us *o push the hatch open, it srapped open
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2bout 8ix inches, Well, maybe not gquite tha:
muech, but 1t was gulte sudden. As scor as 1t
iid <his we wert frow a very low pressure to
zero, Aviderntly, that was enough to cause

thia evaporator to actually stari working. In
cther words, the water didn's really bell as
this temperature until It got to this extremely
low pressure. Kvidently, we didrn't get the
caoin down to %his level before we opened +the
hateh, Zven though the gage locked like it was
the same a3 during tke standupr EVA I was sur-
prised tec hear before flight how low that pres-
sure really had to get befoere the water beiler
became effective, Sc it means, essentially,

to me that we didn't have water beller cooling
unti’ the natch was cper.

Uritil the hasch was opern, righ=,.

A8 socn &5 the natch snapped open ihis water
rushed out of the condenser. The stuff was
Juel nanging there. Home of it sprayed con the

wirdow and a considerable amount sprayed on the
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waist tether., In the ccmplete vacuum thas we
rad there, it immediztely freoze ard the window
frocgved cver or the Ingide, 4£11 of this
haprened so fast, tna< it surprised uvs a gocd
bit. Fortunately, <te hatch.didn't keep movirg.
~t tenied =o slow down where it was, we were
rolding onto it, of course, but we weren's
reslly expecting it to do Just what it did. 5o,
I kirng of flicked a 1i<tle bit of trne Zce cff,
to see just now gtiff It was, and played arcurd
with that awhile while we were getiling tze
Faten fully copered, There was amp.e rcom to
move up. 1 anticipaved after the hatch was
cpened, & itendency to rise up ir the seat. T
can't say =hat priocr wo *the nateh opening that

T was preparei tc =ncld myself down. I didn't
expect *the hetch to open sc fast, but whern it
did go epen and T zhecugnt to myself, "T'4d beiter

fird cut way I ar cor am ncl drifiing un®
- e L]
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and T wasn't drifting up. I tended to release
any force that I had against the footwell to
hold me down and lo and behold, the hatch
pushed open and locked and I had no tendency
to drift uwp. Sco I started adjusting the posi-
tion of my body up so that it was free of the
footwell and my feet were not touching. Then
T went about trying to duplicate the dynamics
and the evaluation that I had done in the
standup EVA, T think I mentioned scmething on
one tape about, "There goes one of those
washers”., We know the mass of a washer and

it was right about this time that it was drift-
ing up and out. We c¢an affirm this with the
voice tape, but I'm pretiy sure that this was
on the umbilical EVA that this happened.

Lovell Yes, but I think that this drifting up and out

is due to outgassing.

Aldxin Oh yes, there's no doubt about it, but this

washer was not really motating out, it just

gradually drifted out.
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It wasn't accelerating. =t got Its wvelocizy
woen Lt was lew deowr and It was nct coniinuing
te increase ir speed. Tris xind cof ferce just
lsn't goirg fto pusn a Qumar...
I den't thinkx *here is any great fcerce along
that lire. There's the force on *the hatch wren
you open 1% up, ovut as soon &s trne pressure is
relleved there, tne overall flow is very little.

triedl Lo see whether there was any ftendency
<0 push me up and ous. I really d&Zdn't have a
feel for now tightly I was consirained oy the
umpilical, I xunew Jim nhad hold of peri of it,
but I'm sure thavy i1t was slack at this time.
A% least I hope it wasn't <aut.
Yes, T kep® on the umnilieal. I didn't et
it all go. I Jjust played 1% out a 1ittle at
a *“ime, Because the firss zking you wanted
to dc was evaluate the standup dynawmics in
comparisorn with the starndup =ZVi,
If trere was any =<endency to be pushed oui it
was sc small as to ne, in wy opinion, irconse-

guenitial ag far as effecting the abiliiy of a
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versor. to ncld a creclise peosiftiorn. It didrntx
taxe any elfort =+ all, If there was a tendercy,
it weuld ke cre where you'd pesitiorn your tboly
sygsicnary, let go, and maybke in & pericd of

0 secords, you might drxift 3 ¢r 4 inches.

ris sort of a moction counld very well come about

by wyour ivabilizy te set up the initial condi-

— o
W

[

tiorns o perfecily zero. 8o 15 1s & very low
force, if there was any, pushing we ous of the
cockpit.

Lovall Jur timeline for the umwibvilical EVA was based
on the oresg we 22d dore in <he waser. We
allowed eignt minutes for the unlatcking of
the spacecraft naztch to the final jettisoning
¢f “he was<e poucnh, ard the pilet getting wp
ard outside tre haich by sianding up. We were
actual_y very conservetive ¢n the {time ard
corpleted this prior tc the eight minutes we
al’owed,

Aldrin We really had ro use at all for that two min-

ute rest pericd in there,

cONFLRERITIAL
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That's right. It was just Tco soon. The way
we naraged to nii <he prozer hatceh opernirg time,
ard be realy at <he same time, dicdn't allow us
to gis around. We weren't rushed during *he
urbilical EVA preperation,

let me mention one txhirg irn here, It seems as
though we might 83211l be on medium, tut we
were nct.

We went to high,

Just prior to hatch opening I switched over o
high flow.

It didn't change the flow cbservably. I3
really didn't change the cooling effect So
much either. T roticed a2 different roise coxr
sound., A Iittle bit of increase in flow, bus
not sigrificantly.

Fedium might te a betiter flow tc put 74 into
2% you wanted %o open the hatch up, o cut
dowr. the fcrces,

Yes, looking nack on it, I think you might
wan?i to do that.

ctet f1ip 1% %o medium and let the pressure

nleed out & 12+tle bid,

CON%ENTIAL
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2f course, *he FVA wes degigned tc get the most
out of tasic EVA with rest periods to anzicisate
ny prcblems which we might encounter. Wwe tock
tre resi periods as they came alorg; however,

~t was getting cbvicus ic we ~hat rest periods

which we had allosted were eitrer to long or o

frequent., We managed Tto stay cn the timelire
s Lk

H,

thrcugnout the erntire umbiZical ZVA.

wWe had three different waye of mounting she
cemera, “he Firat two were egsentially the
same as <he standup TVA, I was rezlly still
insije the ccckpi<. Tre mext one, I wag
completely out and switched over to having the
rignt rand on <he handrail and the Zeft hand
tak’ng the camera off andi then putting it back
in, This was cuite a different metnod of
putiirng it in than ithe czher two, It recuired

“he use of one nand and a Zittie bit of forguing




150

Lovell

Aldrin

CONFID4\ITIAL
>

operation with that hand to get the camera into
position and put it on down., But, again, this
didn't appear to be any real difficulty. The
thing we are trying fto find out is, in going
back and forth putting the camera up and taking
it down, did you want to go through the proce-
dure of ge+ting back in the hatch, as far as
your feet go, and using the left hand on the
geat to put the camera in, or could you do this
in passing? Could you stop there and put it
up? If you could, then you might be able to
save a little bit of time.

But, you found out that basically there was

ne differeuce.

I will have a little bit more to say about

that when I put the camers up the next time.

I may turn ocut that going back in might have

saved & little hit of time. It is & toss up,

I guess.
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After we had opened up the hatch I had taken
the umbilical ocut of the umbilical has gnd
stowed the bag. We had designed the umbilical
bag so that it could be ripped down one side.
It was just attached by velero so it would not
get wrapped around the umbilical during EVA

and present either a problem or a scre point on
photozrazhy. And I put the locose umbilical
between my legs, letting out only that umbili-
cal that was required. And although I found
out in training that sometimes it was hard for
me to hzndle the umbilical in 1 g, it was fair-
1y easy in zero g. I had no problems at all
taking care of the umbilical or pulling in what
was not used or to release what was required.

T am not sure, as I recall, whether we checked
the camera operation after that third one. I
know I checked the settings on it. I think
maybe we did. It was the third time I put the

camera up, that I didnt't check it for operation.

CO TIAL
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Well, it worked, at least the light.

Yes, you could see the light on. I guess that
is an adequate indication, once it worked the
first time.

That is right. I had the light on,

T guess I moved on up to the nose. This motion
was from the retro adepter handrail, bhecause
that is where I had installed the camera., 1
rested for 2 winutes holding on to the retro
adapter handrail. My feet were over toward
Jim's area. In other words, the left hand

was toward the nose, and the right hand was
back toward the equipment adapter. It sur-
prised me just a wee bit because I expected to
be in a posifion resting where umy feet would
be going almost radially out from the space-
craft. But, evidently, the forces in the suit
were enough to over come this, These are the
forces in the arms, the natural peosition, and
just holding on very loosely with my hands,

just putting them

CO ENTIAL
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arcuad trne hardrail, cnd mininum foeree 1o keou

Trom noving away, which wae, incldentelly, vory

(7]

swa’l, and relexizng my cody comnletely, the
suls force took over the arns assumed thelr

ratural vosition, which is wnol up high, out

»egr oout iz front ol you. HNHow, this ‘ust
auntematizally brougrt nwy feet down to = zoint
wrere trgy were very nessrly in contact with
tro retrs adaptcer., 5o, my feet were zlwoss
touchirg tre side of 12, right owehind Jims!
cockpit.

Lovell I might ade that when we jelred vp with ths
Lfeora, we noticed that the Agena tether was
fully dedloyed, wrich was cne contreversy in
our training.

4ldrin After *that resi pericd trnere -- inciderZally,
that was & very comfortable posiition to be duw.
There was nc concern zuout drifting hcad tre

olor war, There wes no concern al all asount

—+

he zttidude that the vehiclz was in with

rogpeclt Lo The earth. TNe digorientation on uy

part in Looking

CONE |AL



154

CONJ;&NTIAL

down at the earth or up at the sky. EZvery-
thing was done relative t¢ *the spacecraft and
that was the entire frame of reference. There
was no concern about up and down. The up and
down was relative 1o *the stacecraft, rather
than to where the earth happened %o be. Some-
how, I think I =wst have turned around to the
right in getiing %o the handrail. I am not
sure how this took place, because I moved out
along the hardrail right hand first, This is
the way I had planned to do it all almg. I
did move out right hand first and it was no
problem moving from one handrail, the retro
handrail, to the portable ome, And as I
moved cut in front of the window, right hand
first, out toward where the ring was, when I
got into the vicinify cf the ring oun the tele-
scopic handrail I started turning arcund teo
the right, Oh, I think I know what happened!
We didn't have the umbpilical all the way cut.

So I meved back into the

CONBMSENTIAL
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area of tre batch and weo stzrzed geitinz the
urbilieal cut. That dis might, “ulled the
vmellical cout of the Ttag., “ret is what turned

L4

me arpurd, the process cof getting this outi.

Tovell Yes.
Aldrin Therr I gos out wnat lookei like abous L0 or
15 feet.
Lewell Ard T helc the rest of it irn.
Aldrin “his looped in ovne big locp off to my left and

T locked hack at ii, rnolding orn with one hand,
and assured myself that when 1 grabbed theo um-
Bilical T couid pull and see tha® it was
attached rigrs to “he ring on the parachuie
harness. This type of arrangsment was a very
cocd hookup., It weasr't a tight and fixed wmcunt
of *he ~ambilicezl. It tended to rouie it
directly af+, which would terd o out it in =&
position where ycou &re rever surce where i is,
vue T could jJust grab held of i7T gnd puil <4

wp and alnest see wnere 1T wag connected o the
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marachute krarmess., 1 noved ur along Tre nand-
rail, and sgain this wus guize a simple opera-
ticn of jJust very light hand forces cr the
rendrail. If there was a little tit cof =
tendency to drift up and dewn, or relling
aroung the axis ¢f the hardrail, if WwAas very
easy -c just put & hand out ¢n the spacceraflt
and push genitly to maintain myself. 0f ccurse,
moving zlong in the zxis of the handrail wae
guite zimpliec Sc do. I staried the turn-around
maneuver end I think the film will show this.
4s T recall, I put frhe right waist tether on
first. It ended up in the ring. The left cne
erded up i one of the u-btolts on the dockirg
corne. 1 think it was the far one, which gave
me & 1ittle bit broazder stance o go zhead and
hook up the Agena tether. Now, cnce in this
posiiion, we got anciher rest pericd. Again

we reslly didn't necd it, but the idezs here was

CO ENTIAL
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to gee, for the first fime, wre®t it wes 1ike

5o rest witheut holding on, with Just beins

tethered., So, I leb g comrleTely and remained

stzticnary. The tethers didr'l seem ¢ =k
ne tack In at all, They just evenTuslly
zesumes a natural gesiticn and I was drifting
vary lightly, msyhe in onz direc-icn, and Thnen
perhaps wy foot woild comtact it and T would
bound vack & very siight accunt. A very
comnforteble rest peosiiiom.

Levell Trers was ro vrovlem in resting in usre g
position if you zre prozerly —-

Aldrdn Nore at all. Throughou® certain ZVA zctiviZtics
it is eagy for a zersom tc develop a tengion
in the bedy, usually in the Zegs, maybe srylng
to vt e 1itile body Frglist on his posiiion.
T2 T didn't like my twist atiisude, with

regpect, Lo what I was tetrnered wo, T found

it ezsy to Just ancongcicusly star: “wiotl

wy body, whicr ruts tension and sxeris

rmuscle Torces trat you dom't reed

NTIAL
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It takes a little bit of discipline to just
completely say to everyshing you have got to
relax., This rest period iastied sbcut 2 nmin-
utes, I don't think I really gave it a full
run, once I experienced this complete relaxa-
tion., And I certainly wasn't at all tired at
this point., After eveluating just the sta-
tionary position, I went about moving up
toward the tether. I think before Jim realized
it I had the tether in my hand.

Lovell Was it hard for you to deploy the tether from
the fixture on the ...

Aldrin Ney, I Just picked up the loop and it came
off very easily from the metal clip there.
I put it over the docking bar and the mush-
room head on it went over very easily. It
was gquite simple. I was holding on to a
handrail with the left hand. As a matter of
fact, during some of the operation I just
let go of any handhold completely and used

two hands. Slowly and methodically, I just
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looked over at toc clampn iown wa8 S0 push

ot
4

wire lether “cop and hola 1T down lowaer, I

think Just ocefore | did ihis, T sried o lake

the Toop and Lo vush 1t down
saiow where the bar fi: into the docking cone.
It wouldntt Zit, I locked Like the accking
bar was very well certered., In otner words,
thoere was ahout the same space on eltner side
¢ the deexing bar to she edge of the docking
cone, Buit gtill the tather wire wouldn't fit
'

down tetwesn L., and T iknink we muTually

gecided that it wouldn'l be a good idea o

vt 1t dcwn hat low anyway. So, I ieff it

=}

abcve the accking conc and put the clamp on.

in order %o get the clamp free I had to pull

m

b
4

cut & it pem trat wag holding 1% in pemilicn, .
wnich was a very simpls operasion. 1 <Shen
rulleca the clamy ous and it was altached by
two gprirng steel clampeg, so to gpeak. Tals
toock 8 little ©vit more of a jerk Than 1

expecled but tne walsl toihers heid me in

CONFIQENTIAL
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good position., I think I was using the hand-
held a2t the time. I got the clamp by holding
on to 1is grip and put it intc positicn and
5lid it down and made sure that the four
springs which were to lock in behind the
docking bar were in position. 1 checked it
for its rigidity and security snd it seemed
to hold quite well., At this point I think
Jim meritioned something sbout 1t and I also
wasg about to proceed to get the tether off

of it, The tether was aitached by a 1 &

to 2 feot length of nylon strap and it was
attached both to the clamp and also t¢ the
Agena just by male and female velcro. So

I pulled this off and it came off very easily.
In subsequent use of this docking bar clamp
or spacer as a handhold to maneuver from one
place to another around the Agena, I found
that some of those spring clips did come
loose, and as soon as 1 saw that I decided

that that wasn't to be used anymore as a
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randuncld tecauso 1t might come iocse and coms
off. Wilth thig ~agk completed in very short

timo and with no hitoches & all, 11 was tnen

cur plan of acsicn that 1f this proved *c bhe
wre casg than 1 would then move from tnatl
nwosition over teward tns Micrometeorite bxperi-
rert, 5-1G, and deplioy it on the Agene., '
a’zo decided that since the primary purgose

of EVA was Lo evaluate regtraint systems in
gccomplishing varicus tasks, and 21 rcealily
didn't make mach difference what the tasgk wasg,
the more important thing wes to be able to

hook up in several different resiraint system
configurations and to gee how well they let

me do any task, regardless of what 1t was,

So I decideq ahead of time that instead cf
trying to find one palr of restraint connection
points tha* would enable me to do two or three
tasks, for ecach one I would go through the
procedure of changing fthe atiech points tc
select the ovtimum aitach point wherever they
heppen to be on ithe Lgena end the svacecraft

for each particular task. Now in *his

CONFMHAL
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the lefs and =he righs sesher avtach points,
and I, of course, flgured oui where shege two
were golng to zo. Tre rignt =esher went ¢
the far rignt hand u-bolt astachmen® cn che
docking cecme, This Zs right as I Jooked at
the Agena from the spececraft. The left cne
went or. the u-bcl+ on cne side of the flashing
“ight. 1 think it was on ths left side. Xow,
it waes atous at this point, I <hink, <hat I
hgd a ittle ©it of difficulty in making the
conneclions.  The right tether came off, 11
was hooked up &ll righs. The “efi tether,

in reaching iz, was & good ways away.
wanted so move i3 from where 1t was Zceazad

tc a nsw position and I had & listle it of
sroubles getting & good grip on the tether
hook, to e able <o take It off and then

LW omove 1i w0 & Yew p.gacs. A 1 repeall, 1l

was either in this tether changs or the
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next one —— I At thirk it mekes “o much
difference for the purposes nere. We will
prooably pick it up or the film -- I found
that the new atizch point was a little bit
farther swsy than I had anticipated and it
tcok a little snuffling around with the tem-
torary handrold on the 4Lgena to be able to get
nto position 4o heook this up. Cf course, this
is just the thing that we were locking into --
whast scrt of problems we might find in making
trhese connecticng. The 5-10 fairing came off
very zasily. I pughed in both of the 1ittle
things that disengage the fairing and the

fairing came ¢ff, and thenr as you pull the

fairing off there are two pins that are attached

intc *ne S-10 experiment itself and I wanted
to make sure that when I jerked this off the
who e thing dicdn't come flying off. 5o, I
put ore hard on the hardle of the 3-1C ard
pulled tne pins ovt. They came off rather
easily and then I discarded the fairing.

Then, in deploying the 3-10 I wanted to de¢ it

CONFI#NTIAL
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in ite original holder, 1f a%t all possible,

[
(o
w1

rather than use the velcro. Speaking of the
velerc, 1 think before I even starsted this I
decided tc pull fthe cover off. It was covered
with cloth velerc covering fto keep *he nylon
velero from being damaged in the heat of orbital
insertien, Tnis cover came off without much

of a problem, even though it was one of pulling
it off by pulling awsy from me instead of
towards me, waich was not the most sdvantageous
way. The 3-10 wes pulled out toward me in iis
g_ide and then orened up and erngaged very easily
in its locking ports. Then I wanied o mzke
gure i+ was seated, and this ftookx a couple of
extra seconds of cycling back and forth in the
slide to make sure that it was in she config-
uration. I pushed back in the slide in fhe

open pesition so that any subseguent maneu-
vering made by the Agere couldn't possivly jar
it loose, It also appeared that the mechanism

ig fairly easy to slide so that I don't think

CcO TIAL
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aryone would have any trcuble in recovering i%
f»om this sliide arrangerers.

HTaving dcne this

I snen meved around tc max<e another change in
“he zether Zoceticn, the vurrose here beirng
to deploy the portable handholds and %o pre-

position them and locate pip pins on the work
gtation =so th

-
g7

we'd have thet much more time

“eft after the adapter work to make the com-

p.ete eveluation of the waork siation. Tt was

at thlis time thal we were ahead of schedule and

I checked with the ground w0 see how much sime
we had lefd

Aldrin

gn the pass.

We nad time left during the stateside pass and
I wanzsed to depioy the two flags thait I had

atowed in <he portable handhold.

It Zooked
Tike in order to do thisg, in the way with least

Jjecpardy, would be %o do it nefore T pulled the

Tip pins cat, Instead of trying to take two
hards tc do it.

S0 I pulled them out ard said

a few words about Veterars Day and saild a few

CONMuTlAL
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rore wordig szvout tne Lroy-Favy game. mtofaly
the Veteran's Day flazg and tossed it in the
oreeze. _ scox the other flag and tucxed 13
zg tightly as I could in *he righty side of

~he L35, beiween where the hoses were hetween
whe ELES and my chest. T *then wenst atout the
task oI deploying portsble hardkolds. I took
each tip pin out znd in turr tut it insto a
helder that 7 wasn't going to use with tre
portable nandholds <hual were going to come up
from tke adarier. - chose free plip pin atiach-
ments, Tney were ctes shat did rnol have stars.
I wanted to then eva’uate alterwards and com-
rare a freely swinging pip pir as a hardhold
wlith +ne ones that were rigidly mounszed in the
stars. L pus the two portable handholds in
+ne outboard positiorn, bota or the ieft and

on the righi leavirg room for the others o

gc in the inbosrd. 1 ftoox the ore remaining
rip pin at this time znd pus 1t on the left

gide of the Agena as you face the Agena from

the svacecraft, tc get it out of the way for

CcO |AL
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both the torquing operations and also so it
wouldn't be in the center when the chest pack
lights hit it. About this time T received =a
call from Houston to slow down & little bit.

It was perhaps Just after the little blurb
about Veteran's Day and before deploying a
portable handhold, as previously discussed

in the medical briefing. T think that some

of the reasons for the change in heart rate

was the audience that T was addressing and I
wanted to make sure that I didn't flub. There
wasn't much of a rest period while I was
deploying the portable handholds. T did pause
there for a minute and before I started back,

I did get the word from Houston that the recov-
ery was good which meant the return of the
heart rate back down to normal. I then started
moving back along the handrail. T had to take
the waist tethers off now, one at a time. T
took the right one off and put it back on the

ELSS. Thies time I tock the left one and inatead

CONEBENSIAL
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rings on i%t, T stueck it wizh velers on top of
tre ches? pacx. This ter that went zcress, T
think wass l1ess8 tnan cpticum In desigm.

< rad some experiences in trainirg with It
coring off and I <heought thet I might just as
well leave it Zoose arnd not bother using ii
and try using tne velcro instead. I started
moving oacs toward the hateh arez arnd I was

Juss about trere ard Jim said something atout

you're not going o.... Then did I wipe the

Ho, I don't think it was.

Fo, becauzse it was Jjust before I came in for
tne Zast time.

Yes, that's r’ght. Just before your entrince.
Our original olan was to wise The window off
2% thais time but that waen't ir the flight
rlan so it wasn't done. I moved back toward
<he adapter, stopoing a% the hatceh.

Wasn't the rest period abocut then?

Yeg, we rad s rest period 2% TDA.




170

Lovell

Aldrin

CONGMENTIAL

You came back to the adapter or to the hatch
area and you took off the 16 millimeter camera.
Right, I tock it down from where 1t was located
and handed 1t in. Handing the camera in was
no particular problem at all. I made sure

that Jim had a good handhold on it before I
let go and actually that wasu't any particular
problem either as it was attached to the wires.
Again those strips were pretty handy to put
that on. Then, I reached down to pick up the
camera to take 1t back to the adapter and T
atowed it above the camera box so that the
first thing I would get would be the plug. I
could then attach the plug with a snap onto

the front of the ELSS and as I recall, in
order to get close enough to attach this, I
had to dislodge the camera completely. I had
a camera with the wire and plug essentially
floating right in front of me. I waa pretty
much on top of it and there was no real worry

ag far as I was concerned about it getting loose.

COMFIDENTIAL
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7 4id rawve w0 change the position In oy lefy
rard, as I was nolding on with oy right hand.
2 did rave o let go of the thing Jusi lem-

serarily wnich bothered me a Ziztle bit that

¥oa hiac to let scmething go and get a new grip

ot
i)

napred into place fairly well and
negm I wanted to pun it on the LS5 in fromi
cf 1. This has %to be dons wiinh the righr
hard g0 7 had %o move along the hardrall a
Zittle wit to get my left hand on the hand-
rail so taat tkhe right hani was then free to
get hold of the camera and stick i< wizh

the velcro in frornt of she ELBSS. About shas
Time, we fed cut the remairing par: of the
ambitical, I s<opped abous this Lime to make
stre thet zhe tmbilical lcoked like i+ was
roused ir <he proper fashicn and wasn'-
tangled arcund anything. Il seems to me as

T ssarted moving alcng the nandrail thas she
umbi’ical 4id start to srake--

YTou retrieved the four LV sirips.

This ‘ime I had -0 pick up four of these sirius.

CONEGMMTIAL
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ind of course the iw0 wnlte Ones wers guite
easy to get off becausge I put zhose on bhefore
and they hedn't deteriated during launch, The
two black ones, the aft one in particular, the
little nandle gtrip on is, broke off as I
puiled it, I had o scrape it a little bit
wish my glove in order to ged encugh surface

o get a hoid of 3o pull it off, They went
bacx inic posiiion orn the top of the seat

with very Little effort and I was ieaving a
place on the top of the seat to put the camersa
wrhen I came bacX. I siarted moving back from
that pogition along the handrail going bacx
right hand first so that she left side of me
where the umbtilicsl wes attached, was trailing
80 that the umbiiical was oui behind me and
moved back out toward the adapter toward +hne
pigtail. As I got to the edge of the equipment
adapter, I could see that the loose primer cord
thet I nad noted during the first siandup EVA

wags not as reslly loese in that there were not

CONEUENTIAL
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50 mary pleces around there to present any
croblem at all., I just forgot about trying
~to pull any of that off. With my right hand

I wor ahold of the pigrail and made sure that
it was secure and locked and wouldn't swing
freely. From that position I pushed a little
bit to the rear of the spacecraf® and made sort
of a combination turning maneuver by pushing
to the rear and then resiraining myself from
going further to the rear by holding on the
pigtail. The net effect was to turn me arocund
the corner. I turmed around the cormer and
with right hand first, I got hold of the hand-
rail back in the adapter. I found myself in
pretty good body position to get ready to
thread the umbilical through the pigtaill.
Around in this area it seems to me that 1 did
have to use a 1ittle bit of torque with one
hand on the pigtail to push my feet down a
little further because my head was tending to
float up at this time as I was going around

the corner.
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What was tne céndition of the separation
plane?

It looked quite clean with the exception of
mayhe % or 4 places where this primer cord
was, Well, it was a smooth surface and then
it was attached here and it would come here
and back on again. There were a couple of
places vhere 1t came off and wag separated.
Was the edge jagged?

I really didn't see anything that was particu-
larly sharp. I didn't stop at that point to
really examine it closely. I Just kept away
from it as much as T could. While I was still
in that area, I started pulling the umbiliecal
through the pigtail with my left hand until
it was taut and Jim mentioned something at
that time. I guess he thought it was taut
about the same time snd we agreed that was

ag far as the umbilical was goling to come. 1
then started moving toward positioning myself
in foot restrainta, I guess that one becomes

so used %o going from this position tec the
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foot restraint directly as in the AMU opera-
tiorn that T looked down for the food restraint
and all I saw was a blank recess in the thermal
curtain where the AMU foot restraints were
going to be. I thought, gee, what happened

to the foot restraints. I can't even see ihem,
They were up the other way so I had to yaw
around to the right which meant that my feet
now were going about where the umbiliecal was
coming through the pigtail, There are two
ways that you can go through the umbilical.
You either find yourself going through it
headfirst and the umbilical would then be
around you, or you find that the umbilical

is in front of your feet and you'wve got to
giep over it, Both of these situations I had
experienced underwater and had been able to
atep through it by holding on the umbilical
and witn its own stiffness direct it with

yvour hand away from your feet. It tends o
move away 8o you can bend your legs a little

and move them through,

COMHAL
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If i4 is the case of moving it over your heed,
why *tratts fairly eesy to do also. Then I moved
g0 that I hed on2 hand on beth of the hendrails
anid sort of lowering oy vody down intc the foot
restraints. This wes a wvery comfortable tyve
operaticn that didn't reculre any particular
torcuing cf the body that wes abhrupt or severe.
There wera 3uvmz hanl torgaes that were cbviously
rzquired beceuse the bedy was being moved a good
bit furing this 4fime. I crewled out getting

the right foct ir ané then the left foot and
thare wag n¢ problem getiing the feat in the
foot restraints, For soms reason the left heel
eppearsd that 1t wesn't down in as far as the
right onme. I Just don't undersisnd why that
appesared that wey., I made a mild effort ‘e pull
both heels out, but neither of them exhibiied
ary tendency to ccme out., I think et this tinme
I rad the umbilical bekind me. I thought I

mignt just as well pull i% taut through ths

CONFIDERSIAL
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pigtail and put it through clip right now, sco

I did thet. Actually the checklist calls for
it tc be done a little later. Jim said some-
thing about putting thz camera into positon.
All 1 4id was take it off where it was velcrced
on and this did sitay velecrced on the chestpack
all through the tether operation. I took it
off now with both hsnds and ..

Did we put that up first and then evaluate it?
I think we put that up first.

Then you got everything sguared away before you
did the evaluation.

I leaned over and originelly the idea was to
unfasten the plug end plug up firat and then
hook the camera up. In training I found that
with the foot restraints I ccould very easily

do this with a little bhit of leening to the
gide. It is guite essy To do in the foct re-
straeints. I could just move my body over to
right in front of the camera bracket and I could
put the camers on first with the plug still

attached to the ELSS which was, of course, a
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mich lower risk of losing it. This is where we
ran intc the first little surprise of the Jday.
The lever on the bracket on the camera appzared
tc operate normally right at firat. I held it
in position and started pushing it down to en-
gage and it wouldn't go in, T tried turning it
back a1d forth and still holding onte the top
of the camera with my rignt hand, and it just
wouldn't go in., I thought well msybe the
little ball that comes out of the femsle con-
nector, the part that's on the handrail, maybe
that's sticking out toe fer. 1 locked at it
and it was gticking out quite a ways. I thought
well, gee, maybe I em not lining up the geoove
that's in the male part of it., T tried turning
it a little aidasways and it didn't seem to help
at all. About this time, T rszleased my hand
from the camera to evaluate the whole situation
to gee what was wrong. At that time T noticed

when 1 releaged my hand from the camera that the

CONFIDERAL
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lever did not spring beck. 1 lcoxed at the
lever and found thet it was very loose and
evidzntally broken in somes fashion. TFow,
this means when the Zever doesn't work, the
bar alliows the steel balis in the bracket to
rec28s 8¢ you ecan gzt by the first grocve in
there. I lcoxed at the linkege & 1lifttle bit
and saw that one of the pins was missing on ii.
I was able io stick my finger underneath the
bracxet and copsrate the linkage in the way
that the bracket was originaily designed and
thig way it retracted the ball bearing. Then
by hitiing end shaking it a little bit, it
finally got into position and I left it in end
it looked like it would turm rather freely.,
It wag in the right position as far as being
lecated in the right direction. Then I unsnapped
the plug and pit it inte pesiticn and made sure
it was in firm. This sction was ali noted by
the whole gpececrafs shaking by Jim.

Lovell I mighs mske a comrent in here on the fact
trat I think you could communicate back and

forth by Just ftepping, because vibrations
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certainly carry quite well.

Welil I did knock on the dcor one time.

That's right, I knocked on the work station.
Were you hearing it, or were you feeling it?

I think I must haves heasrd it, but T don't

kaow how. Well, 1t must have been a vibration
garing through somehow.

But, I don't know how you would feel it through
the suit?

I don't know, but how do I hear through the
gait? I could definitely tell. I think it

is & possible way of communication and that it
should be explored.

Now, let's see, w2 w2at through the saquosnce of
seeing that the camera was opzrating. Jim hsd
two switches, the 2irecait bresker and the
switch control. As soon as he had done that,

I pushzd the button making sure that the camera
was sitting on 1/50 and one frame z geconi.

I could feel it operating through the gloves

and I thought, well, wa are in great shape
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here., We've got the cemera going so, let's

proceed or., ard at inig point went through

b

gn evalusticon of the foot restraintsg as far

as votal mehilivy goes. What I really intended
deing was io compars in a subjective way the
gmount of mcbility tkat a perscrn ras with these
foet regtraints in conparison with things thet I
had =zxpzrienced botl from the zero g air-

plane and under water. I did this by moving
from the left over the right and standing
myse.f up a little bit and back down bhending

my opody dcwn to gei to the Jop and the botiom
of the work astation. I wented to ses Just

row well leaning back compared to underwater
operation and in the sirplane. Up to this
soint, everythirg was very, very gimilar in

the way that tre foot restraints allowed me

to move my body around., Zven in leaaing back,

it seemed ag thoughk I could do this qaite well.

CO AL
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I did nose that there was 2 livtle bit more
leg senaicn required <o lean nack to the pame
degree. ‘[nat is, leanirng back sc that the

axis of my back_i§s essentially pggﬁ}}el Lo the
Spgeeerarlt longivudinal axis. To held this
position recuired a feir smount of force

o the Zegz, When I released this, I graduslly
drifled back up. It is very easy tc hold =
reutral pceition frow 30“39“4Qj‘relled from

the foot restraints to roll right., You coald
aiso pitek back about 4C <o 45 degrees with
very litile strain 2r fores and you could

turn your Dody somewnat to each side., Ta=z

real testi of course comes when youd 3tart to

dn torgquing type operations where you exert
forces against the top 2f the bnots. This

iz thas prime parpose of them to keap you

from floating away from tuem. I think

both Gene and = decided in our training

thet ths fost resiraints, if they operated

a3 they rad in ifraining, that they

TIAL
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would enable a perscrn e o just about any .ask
that he is gtle to doc in 1 g. 7 we sstablish
shat this was in fact <rve, ther we wouls

mcve on and do things sn the waist tether. _;

can say rnow taat the beet ressralnl syetem =het

we nave ever seen for doing any HVA work is

ardoubtedly foot restrairts. We don't want

anycrie to think that just tecause we've con-
centrated on waist tethers that <hey are
cetter. They are not. Footl restrainis give
you the best freedem of action. They give you
tne best restraint systen for cperating and a
Zairily wide region with respect to the foot
restrairts. You can't mcve ftoc far afield,
st by the fact that they are fixed. I think
i# T hed fto ccmpare Foot restrainss located in
a certain tlace for an optimum work szation
with a waist tether nocxup that was also Zo-
cated ia ar optimum fashicn for that sane work
staticn Z think that you have more freedcm of
agction with the foot restraints,

wWell, what you a&re saying, is that you could

probably use foot restraints in a variety of

CONE TIAL
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positiona when possible.

41drin Yes, well of course with waist tethers, you
tend to rotate your bhody around the two waist
tethers and you have a certain radius of ac-
ticn that is up and down. T think with waist
tethers you can move up and down with respect
10 the location of them to & higher degree
than you can with the foot restraints. They
fix your feet. The ability of foot restraints
to move from side to side is great. You can
move up and dewn in foot restraints by bending
your back and bending forward, but this then
depends on the suit set up.
You may have to make up for your up/down
motion in foot restraints by stretching your
arms up or dowrn. You can move from side to
side better in foot restraints. It gives you
a slightly better radius of action. Concerning
stability of waist tethers versus foot re-
straintsg, the advantage is far on the side of
the foot restraint because you can exert con-

siderable torgues in a twe-handed operation
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without having to hold on with one hand. In
certair. setups with waist tethers you can
effectively use your feet and the waist tethers
to give you & 4 point suspension and approach

the same condition. For any task that is im-

portant or very critical and it is generally

located in one specific area, wherever possible

we should try to make use of foot restraints,

And secondarily go to waist tethers. While I'm
comparing these, I might mention that it's not
necessarily, unless there is a fair amount of

torguing operation required. Torquing of

L bolts, I didn't really do in one foot restraint.

I did it with two or on waist tethers. I
think if you were to try and do it with one you
would have to hold on to give you 8 good solid
two point contact. In & case of normal work

in preparing some structure one foot restraint

-
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is perhaps as adequate 28 two. A8 a matter

of fact, one fcot restraint enables you to

twist your bedy about thet frot restraint,

about the Zongitudinal axis of the body, to

a much greater degree than two. Zecause with

twe you can only twist uniil the legs siart
to cross each cther. If you've only got one
you can swing that free leg muich further from
gide to side. To get this freedom of &aciion
regquires you have a Zittle more force on the
one, and instead of 1% being a fcot <o foot
up and down type of differential pressure,
it's an ankle type of twisting. Some sort of
conpariscmn between weter skiing, two ski
gperetions you don't pian to twist ome ankle
Yo maintain your belance, you use the iwo skis
whereas one ski orperation you are forced %o
either turn it or use cne feot for balance

fror side to side.

CONFIINTIAL



4
CONMIRITIAL

Ren Jxay, we ra&n intc & rest pericd, there., Were
you resting?
ldrin Yes, . W&s _0cking arcund ur there,

Yirst thing - was locking for was & banana.

Mirrscr positicn there was no parsicular in un-
rooking 1%, The amniZical wag & 1little bit in
Tne way, when it was in the clip, to get the
velere off. Instowing wne pen lighus: they
unsrapned rather easily. Instead of trying

tc pick them cut, you juss take your finger
and wash them out from the cother end, ard

they cams out gulie easily. They velcroed
rather nicely. Bcth of the pern lights
suffered et varying degrees from the heat

back In the adapter and - think we'!'ll just
nave tc find cut ‘rowm somecne's ana’ysis
wheztner this neat had anything to do with the
hcost phase or whether it was ali from the
gur. I persorally suspect that i< came from

the sur because our configuration was SEF

0
in

0f the tize, either that or T4 Horth.

CON |AL



188

Lovell

Aldrin

CONFELMNTIAL

Tou see the sunlight goes through the plastic
onte the reflector and reflects back in again.
There is a 1ot of heat generated there.

I'm not sure that the heat would have reached
there t¢ much from the reflector.

Or cne of them it would have. I'm sorry I can't
remember which one of the pen lights came from
which location., I'm not sure it is that impor-
tant, One, instead of having a flat surface

on the pen light was bulged cut considerably

and a little bit bent. They bqth turned on
without any trouble. I attached those to the
side of the handrails. Incidentally, the hand-
rails were very secure. They had the character—
istic looseness, play of maybe 1/2 inch to

1 inch, bus there was no particular bother.
Going to some of the tasks in the adapter, the
pouch opened up rather easily; the wrench had

a strap around the handle and it looked like
thig wasn't velcreoed inj that it was stitched

in. Evidently there was a loop in this nylon

CONFH TIAL
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strap tha* was wade just The righs size for

~ne hardle to glide ints. Weil the

neat must have gottern into this and shrurk it

up becauge wher I wernt =0 pall it out, it

wasr 't about o come undernesth this strap. I
locked +o see 1F it was velcroed and it didn's
appear To be at all., This cost waybe a2 min-

ute or so t¢c try and figure cut ‘ust how to get
that cut, T pulled just straight away on the
wrerch; it didn'%t line up the way +the strap

was on ft., It tended to be twisted which didn't
Tet it siide freely, BSo, I had to get two

hands ir there ard pull in the area where the
strap wag and pull *the wrench out, and it finally
came lcope. The wrench looked like it was in
good shape, sc I troceeded to the torquing
cperati m, wnich consisted of Tooking at clock-
wigse cperation at four different places arourd

tre ¢loeckx and then reverting to a counterclock

£

. . . N I .
wige overatior. This was on the 1/2 irch hea

holt., T found that the gecond time I torcued

the wrench up %o what I felt was a rnear maxircum

CcO AL
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level without really gstraining myself; thils was

ir tre vicirity of 200 to 2850 inch pounds, the

-

wrencr snatped in some fashion. But whern I

lookei at the peinter, it was no Zonger zerced.

R — S

I- was sgitiing as about the half-way pcint, T

dldr't trink It was particular’y meanirgfal to
§valuate ary torque numbers tlhat.l was_ able to
Iread out from that point on. I tried tc just
torgue 1t around to reach about 180 degrees from
wnere 1 started out. figured thz* that was

& near maximum torgque. T thirk T have on the
volce sape my other commenis on these configu-
rations, which were more difficult zren others,
I ked a guick evaluaticn cf the 1/2 ineh versus
the /4 inch. Correct thnat earlier statement;
all of *his was done on *he 1/4 inch head bolt,
The center connector; there was nc pariicular
pronlen in doirg that. I had 4o unpack the
velcro 7Fizgt before I could get it free. Ti's

8 two handed cperasion, With two hands and a

good restraint system there is no problem at all

CONFIDERFAL
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ir linirg someiling up, bteceuse you neld i
righkt in frort of you, beth ends were oose.
That kird of arn cperation is very easy. TFart
of 1% that made it difficult was that cnce you
had *hem lined up, and while Zhey were still
lired up and you were pushing then .ogether, vou
rad ¢ fird a firger scrmewhere cr thumb that

you could start turrning this locking device that
only hed cne pin ihat stood out on it, There
may be another way to do i+t. Maybe you cculd
Just grab a hold of that part right there and
pusgh i% into the other one and turn it. Maybe
Z've been deing the wrnole tring a little bit
nore difficult thar % should have been. Fut

if that's the case, ther the Index marks are
useless, necause in grebbing ancl: of <re

thirg, you would cover up completely the index
merks., We ough®t to be avle to efford tc puat
nare premgs out there thar ‘usd that ore for
that kird of a task. TYou just don't heok scure-

thirg uwp and ther take your hand off ard find

conegiaL
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oul where this thing s,

Do you thirk the fouvr prong, that we had on
there criginelly was beter trhan the orne prong?
“here is ro Zoubt abous ity four are betler,
you don's have to pre-vosition ke locking
device. 7Yocu can Just lezve it wherever it is
and you can always get azola of one prong or
the other., 1If cne of fthrem dcesn's engage the
firsy time yeu furn 17 arcurd, you can catch
ke rext one as 1t cowmes around, Thke gifuaiion
tnat comes up with the ore prorng is that you
position i1t where you thirk it Is going Sc be
okay, you pat the twe zogether, and you firngd
<ha% you've got ¢ vash i4 all the way arcund.
g, now you've got Lo brirg it vack again and
recenter the <hings. The fluid discennect came
off with no pariicular problems. 4 1ittle bit
mere difficult te gzt urndone than underwater
or on zexo g alrplane. I suspeci 1t was this
particular connector. It tock a 1i<tle bit

more of & jerk; whereas, once T had squeezed
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it togetrer wiih my hands ihe straining device
juel seered to pop ocui in your hand, Thlis cne,
in addition to sgueezing or moving tre slliiling
vart ouvt, you had to ther oull with your wrcle
hard to get it ¢ff. 2Zcth of fhese I dlsconnected
end cornected twice, twe times for eacr ore,

Got tne cutters out next., The cutiers were
painted black, It lcoked like & heavy coat of
black paint, The restraing sysiem or the

cutters worked fairiy well. t takes a little
extra tire %o open it up, vut the fingers wit:
your hernd into it, and then tighten the strexn

or. top of i1, but I think that work is well wcrth
the effort because during any subsecuen” cperi-
tion with 1t you just don't werry about where
thas cutter is because 1% is sitiing right there
or. your hard. Te unlockirg of the cutiers

was now teoo diffieuls, I think trat strap that
was on then was & 1ittle it to lomg. Cutting

the wires.,..... cut the mediur orne first and 1%

f
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teox 2 “ittle bit more effort with one hard thar
I thought 1t was going to, but or the second
sgueeze it cut through without tco much diffi-
curty. 'Thern I took the smaller sirand and cui
throwgl that quite easily the first time. Then,
I went to the fluid §@D. I'd never been able o
cit ore of these before in training perieds
because the cutters were elither rusted from
trderwater operations or we were maybe saving
this for some other work, I had tried it with
training cutters, both one hand and twe hang,
and was unable to get through the wire. So,
I was looking forward to seeing Just what kind
of problems T would have in cutiing this..
With ore hand I put Z%t on the hose ard started
sgueezing. I could see that it was going
through the cloth, which made me feel pretty
good, but it wasn't aboui to go through the wire.
I tried that s couple of times and saw It just
wasrn'it going to make it. So, then I moved
over & little it in the foot restraints and
got both hands on it and squeezed hard and it

cut it in two.
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I thinx thai ihis pointg cvt tha. =nls kina

ol A Zask woald nave oo inoposaibio wliooun

a very gocd ressraint system. I thirk the waist
tethers would have handled shat i¥ you could
rave sTayed m position, 1f the work statiom

was up high enough. The Lwo foos restrainis
enabled me to ge:t over trere in good working
condition o get Ttoth hands to sgueeze on it.
Tris reminds wme of a point that was brought up
in training. I don't recall you mentionirg
+his. How was the foo® restraint position

with respect to the work statlon -- low, high,
good —— and did you float up more here than you
¢ic underwater or was it about the same or --7
Yery nearly the same, I can't compare in terms
of incres.

Let me go to the velcro strips. Pulling the
velcro strips dowr in one g %akes a considerable
stretch., In the airplane It's coovenient <o aco
and under the water it is falrly convenienz. it

wag as easy to do in zero g as ii was in both of
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the training sivuations, water and the =zirplane.

0

Bo, tnav kind of a rneight ‘s accegsitle

E Y

rom thne
foct restraints, 7t i3 not ore where you'd like
tc do a let of effort. 4As 2 recall, I worked
acress the velcero strips from 1el% wo right

and dld thew all with ihe left hmnd oxcept the
lagt one on the right wrnich was the big velcro
girip., 0Of courgse, we hat a couple of "do rot

vags go" and "“go to jail" signs underneath there,

Joing work down afs She botitom end of the woerx

R, . -

gtatlion, you are beginning *to asproach the Zimiz,
Z think, there., ~he wrench cperaticrn was aboul
as Jow as I think you are goirg to want to go.

nwovell well, I think =%wis ig a pretty good evaluasion
for our future work because it gives us a fixed
set of dimensions thai we car start with in any.
kird of future work.

AZdrin wWell, I think rather than ‘ust taking those
dimensions right there, the wore importart thing,
~ thirk that we learned from this is shat tte
motlon that you can ge*t ir irue zero g in

these foot restraints ard the ability to move

CONFIDEMTIAL
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around is duplicated to an excellent degree by
zero g flight and also by underwater. 5o, if
we can ‘take any situation and expose it to an
nderwater environment and make sure that the
subject has gotten the right bouyancy and the
kind of suit that reproduces the flight suit
that he is going to have, we can check out

the operation this way ralther then trying o
take any measurements from the Gemini adaprer
and extrapolate from there. I think we can
cross check these,

A lot of this comes from the guit fit, the
mobility.

It sure does., 'The suit is one of the con-
gtraining objects or factors in any EVA work,
the work that you end uvp doing against the
suit. Cutters were stowed back in the pouch
as soon as we finished and I zipped it back up
to keep them from coming out. The pip pins
came out without any difficulty -~

You got through the gas line, huh?

Yes., The pip pins came out without any

problems and stowed in the star fittings, and

CONT:MAL
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T positiored them so that they worldrn't get

in the way of any tcrculirg operation or tre
left hand disconrect:. Eandrolds were
repositioned so trat they were irn a slightly
bester location, as far as rnov niterferring
w2th the waist tether Tookup. The_ye;cro on
the portable hardholds gave a very shaky hand-
kold really. I didn's get a chance to fully
evaluase the handholcs as far as now much
torque you could pat or them tack there, buy
it_ﬁgsql? v¢€ywim??e§sive at all. I think
youa's be better off grabbing hold of just about
anyshing yow krow is secure, 17 may nct be as
good a hardhold as the porsable ones are. Of
course, if you have nothing on a flat surface
tren you have to put something on, but that
velcro jus® didn't appear to be adequase as
al1l to go inte that kind of an cperation.

We stowed the cutters, removed the pip pins

& swowed those, looked at trhe harndholds, re-
stowed those ir a beiter location. I took the

wrench of f the velcro and started working on <he

TIAL
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Saturn tolts; torcued it out fc about a kalf
way positior where it was obvious fhat it was
fairly easy to work from that point on, A=

in trairing, 1 found that in <rying *o rachet

wt

it back to the free wheeling position i
zerded tc Lurn ihe boil back n oegain., 5o, I
had to put a side force on the bolt and wrerch
during this operation ard enough friction in
the bolt and its threads so that it would over-
come the rachet friection so that I wouldn'%
lose everything I had gained in the previocus
stroke, When I got to this point, I decided,
well, I'11l take 1%t out the rest of the way wizh
my fingers. 1 said, well, 1t looks like This
operation will be fairly simple so I1'1ll stop

at *this point and stow the wrench and do the
rest of 1t in the waist tether. T hooked up
the waist tether to the lower attach pointis

and took wy feet out of the foot restraints,
tightened up the waist tether =o % %o 4 inches

from full extension., The waisi tether atsach
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points relative to the Saturn bolt operation is
far from optimum. The walist tethers are far %oo
close, The right waist tether gets in the way
of the wrench as it's turned and the left one is
just too far up to get a good spread type of
stabtility for any differential body torques that
you need. But we lknew that right from the be-
gimming. 8o, I used ths wrench and loosened it
up just a little bit more and put the wrench
away and started taking the bolt out with wmy
fingers, twisting it out, and I diszcovered that
the retaining washer that had been put on there
attached to the rubber, wasn't coming out with
the bolt., It was staying attached to the pro-
trusion in which the bolt was screwed into.

3o, I got the bolt all the wéy cut and was holding
it in my right hand and then with my lefi hand
I tried to loogen the rubber because this whole
arrangement was covering up the other hole that
T was supposed to put the bolt back in to. So
by sulling away at Lthe rubber it finally came
lecose, The reason that it was stuck I'm sure

again was the heat problem wmelting a 1ittle bit

CONFID AL
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of tte rubber against the metal. I the pro-
cess of unfastening Shis rubber ressraint which
didn't gserve its original purpose at all, in
geoting 1t free 1 fuwbled the bolt and Its washer
and it startei drifiing up towards me. Zefore

Z was able 10 get my hand in position to cateh
it, the tolt go’ so close fo the ZL53 and the
bottom of my helmet that I figured the besat way
to recover the bolt was o puskt against it with
my body,';udge it, arnd then back away. I had
this motion ftoward me and I wanied to get it
woving away frow me a little bit and then bacx
away and pick the thing up if I could 5311l finc
it. In the process, I nudged the washer off the
bolt and the washer and ithe bolt started going
tp and to the left. 5o with one hand I grabbed
the bolt and with the other hand I grabbed the
washer. Luckily, catching them on the first
stab., Pur the bolt ingide the washer ari
chuckled at the good fortune and then started

to 'ry and put the . . .

&
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You made gsome kind of a remarx shout criital
mecharisms, Lg that what you wers ualking
about?

Tes, I'm not really sure who really zaid what
there. The way the papers had it it was a
little backwards, maiybhz. Then I staried trying
to positior the bolt to get it Zn and it didn's
wani to aline properly. T was using the lefd
handhold, I think, trying to line it uwp. I
started swisting, trying to very gently Zine it
up so that it was lined up poroengicuiar Lo sne
hole. I twisted it, irying 7o engage <1, how-
ever, this took, perhaps, four or five atiempts
before I finally got the threads o engage. 2
tightened it up with my fingers te about the
half way point arnd picked up the wrench and
changed the setiing on the wrench and started
torguing it up again., And again I found that

I wasz unracheting about everythirg I was putting
in *trying Lo uwighten i% up so I had to use that
technique of either holding the socket with my

left hand, so =hat it didn't unco what 1 was

CONFIDGATIAL
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tighterirg up, or to put a twist orn the bolt
creating a vorgue against the ttreads, while I
was in the recovery pogitilon from the tightening
operation, It finally tightened all the way up
and got 1t to a reasonable high “orque level ard
then we forgot about that operaticon., We went
into the hock and ring conrnection and this op-
eration was quite simiiar to the underwater
operation., I think a better simulation to this
is really the zero g airplane because under-
water the hook and the ring both, of course,
den't float as they do in gpace. I took the
tig hook and hocked it to the big ring and the
1ittle hook to the little ring and <then a
modest combination of hooking them a1l ftogether,
I could gee tha?t the rings were tigger in this
flight item than they were In the training

item and I wasn't going toc be successful at

all in getting the tig hook arourd tThe tig and
1ittle ring and *thre Little hook also around the
big and little ring becauge the little hook was

too smwall te put both rings in. So I let it go.

CONFIRGMTAL
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I actually decided at thal point to discounect
everything and hook it back up to the original
place. The operation would have undoubtedly
been simpler in the foot restraints. 3But again
it was a two handed operation and you had
regtraints - gross restraints - with the waist
tethers. You weren't concerned about where the
body was going and as expected, the body just
had a tendency to rise up as you started doing
an operation with your hands, positioning the
walgt tether attach points down from where they
were attached to your body. Then you just had
a natural tendency to drift to a place where
the lines and the waist tether attach point

to your waist to structure was in a downward
direction to your body.

Do you feel the big rings are better than the
little rings? Do you concur with Cernan?

Yes, I think the big difference is not the

gize of the ring as much as it is the big ring
hag the rigid bar attached fo it enabling you
to get your hand away from the ring and hold
it. With the 1little ring you've got to get

your fingers right on top of it to keep it from

CONFIREATIAL
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flipping back and forth. I think we can deal
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with Iittle nocks avoui s well as big hooks,

Herp Kylon strips, were they any rroblem?
Aldrin %o, I zlready discussed that%.

Hep The connectors again, sny problem there?
Aldrin The center connector was a good bit more

difficult this time fthan it was in the foot
regiraints, My body *ended to rise up a littie
bit. Again I think it was more a problem of
the bar <hat was on the Iocking device. The
left comnnector in the walst tether configure-
tion dis a difficult comnecter to make because
the only place you can hold on with the right
tand isg a good ways away from the connectcr
that you're making. The waigt tethers cannet
ive you enough stablility to Iine up the con-
nector perpendicular tc the surface and at the
same time let you play with the firger opera-
tion to get the locking bar into posiiion so
thas you can twis+t it in. This requires push-
irg against the surface. Now 1%t may be that

if you reslly take pains and cinck up she

ENTIAL
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tethers fairly tight with thia special opera-
tiorn that this could be done in an eagier
fashion, The big point 4o make here is that
two handed operations, where you can hold on
to both ends cof the connectors and then line
them up right ‘in front of you, are simpler to
do than Jjust a one handed operation where the
other surface is fixed and you now have to
position your whole body and everything with
respect to the surface. Another factor that

I think had a bearing on this is that I'm right
handed and this was a left handed conmnection.

I think that tended to make it a little bit
more difficult. T would have far preferred

to have done that with the right hand. I

snuck in a quick evaluation of the right hand
connector because we didn't have that on the
checklist and it is a fairly easy connector to
make. We had them up in the necse, and I wanted
to compare that. This airlock connector on the
right side is a very uneat connector, quite easy
to hook and to comnect and disconnect. It's

& right handed operation. It's a straight

CONMTIAL
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twist to disconnect and fairly small force -
inward force - required to get it lined up and
the alinement marks are sgsimple. There is 1o
prepositioning of the bar required. The aline-
ment to engage the pins seemed to take care
of itself. The only thing you have to do is
poaition the connector in the right place and
twizt and push in at the same time and just
keep doing it and you're bound to line them
up. That's a great one. Up to this point I
didntt feel that any of the operations partic-
ularly fatigued me. We added time so that no
large amount of time was spent doggedly going
after something that was difficult. None of
the jobs were really that difficult to be done,
There was a certain amount of chance I think.
Some of thosge things that I 4id get done with
chance could have been a lot more difficult T
think. I guess we are getting close to the
sunrise time.

Lovell You have already covered the one foot evalua-
tion which was...

Aldyin Right, right. I hocked the waist tethers to

the+sportable handholds, glapped them on
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the chestpack and they held fairly well. I
took one foot out of the foot restraint, moved
arcund a little bit, and then went to picking
up the camera. I found that the camera waan't
going to come off, very easily. Incidentally,
a little earlier in the operations when I dis-
covered the camers wasn'i working, during the
rest period I decided to go eyeball to eyeball
to the lens to see if I could see it elicking
and I couldn't. BSo, I thought, well, T haven't
seen it go before in training, so Just to make
gure that it is operating, I put my hand on it
and couldn't feel anything moving at all. This
is fairly early in the operations. So I asked
Jim to check the aswitches to see if they were
on. I hit the button again, which should have
stopped it, and I checked it again and it wasn't
working. So we recycled the procedure. I
checked the plugs and a2t that time I got the
definite impression that the camera was warm.

I wap feeling this through the gloves and there

CONFIDERTIAL
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ig no doubt that I had the sensation of heat
going into my gloves from the camera., I
couldn't tell whether this was due ¢ the
camera operating and slipping, just not en-
gaging the mecharism, or whether it was due
to the sun. This check was done before sunset.
Just before sunset also, I might add, the
gpacecraft was held inertial and the sun ori-
entation was such that as it was sefting it
wag shining directly into my buttocks regiom.
The covering on the suit, of course, covered
the zipper down to a fairly low point in my
back, but below that I could feel a definite
warmth along the zipper line, in the crotch
area. As I negtled down against the suit,
just to check and see how warm it was, I could
feel very localized heat and it was obviously
coming from the metal zipper. Tt wasn't Just
the generalized area. Quite localized. ¥Wow
it wasn't objectionable. I didn't notice any

total heating resulting

WENTIAL
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from this. There was no work that required
your body te be positioned in the suit such

Lthat you were forced againsi this for any
amount of time. It tends to confirm the results
that we had from Gemini IX that when those
zippers are exposed to heat it absorbe a tre-
mendous amount of solar radlation and trans-—
mits it directly to you. Okay, s0 now we are
back to getting the camera off,

Lovell That is right,

Aldrin I was trying to do this initially with one
feoot and when I had & little difficulty, I
thought, well gee, let's see how getting the
problem done with one foot is going to be.
So, I spent a little time trying to do it and
decided that the best idea was to put both
feet back in azgain and go back after the task.
Pinally, by again sticking my fingers into
the latching mechanism, I was able to dis-
lodge it and eventually to break it free. I
then got the plug undone and attachment on.

T attached it to the EL33. I unclipped the
umbilical and stocod by to maneuver around to

the front. We went through the necessary

CONMAL
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s-eps to —urn the camera off, I don'+t recall
feeiirg 8% all tired a% this point. Xor was

I warm, Thnes sun came up and there wag nothing
that prompted me i0 thirnk irn ferms of changing
tne flow sesting. I just lefi it where it was
and started rpereuvering around. I got my fees
out ¢f the foot resiraints and came around zhe
edge and just before coming around <he edge
uwrneoked the uvmbilical from the tigtaili. This
was nominal., I zoi it free from the area and
in coming arcund there was & slight tendency
for my head to drift toward the edge. 4gain

I used the pigiteil to torgue my body down

a little bit, I then handed in the canmera,
Tnere was somewhere, either going 4o the adap-
ter ox coming back from it, that *ne umbilical
g0t cavgnt on something and I noted it Jfuss——
—~caught on the retro camera.

Ves, that is what I thought before, but when?
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Each time the camera came down, before going
back to the adapter. That is what stopped me.
I was thinking about that before.

That was coming back in from the TDA. I was
bringing the umbilical back in during the
ingress procedure. The umbilical had gotten
caught, "briefly wrapped around something,'
you said. You said, okay, I have it."”
Because 1 started bringing in the umbiliecal
and you said hold it & second.

That was arocund the edge of the hatch, I think.
I couldn't see back there, but I guess that
what it was. I could see it floating...

I may be confusing this with one of the tests
underwater..

No, I recall you saying it is arocund something
here, just a minute. I thought you said it
wag the retiro camera.

Yes. 1 thought it was too, but of course,
that wasn't up at this time,

I thought it was at ingress.

Well, it is not a serious problem. It is a

fact that as I was moving I looked in both
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directions and 4id happen %o notice thast it
got caught on something and it migh+ have
been just the stubb of +he handrail s+ticking
up. I guess we can call it that, until we
can flgure out what else 1t might have been,
It just happened to get caught at the time I
locked at it and I noticed it and stopped and
unhocked it. It points our that it could
have gotten hooked on there and I might not
have noticed 1t and it could have forced me
to come back, you know, delayed some opera-
tion, Little things like this just sneak up
and get to you. If you are not looking.

REP Did you go to free flow at any time? Did
you ever let go completely”

Aldrin Ho, I thought that was just asking for trouble
and it wasn't on the flight plan.

Lovell We wouldn't learn anything., We have already

done that on Gemini IV and Gemini IX and--

REP I was thinking of the tendency to go up over
the top.
Lovell The Cernan Effect!
L]
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Looxing bhack, I thirnk a good Time to have
done thas would have been irn pigiail, because
you are ir & cormer vhere. You have about

5 feet which is enough so that you can pull

it in. You are worxking in a region of Jagged
edges shough.

3ince you were hand over nand ¢r tethered

you didr's have any Cerman “ffect,

ig far as the initial eva_uation, I was free
from any restraints in the hatch area, In
other words, T had & hand or *he handrail and
a hand on the hatch and xmy feet just barely

in the footwell, but up arcund the seat “evel.
“he umpilical was comirg out. This was initially
in the program., I just got stationary and
very carefully let go and T didr '+ g0 anywiere.
If T went anywhere i7 could have veen from the
way that I let go as much as any *hing else,
Yo, I covered that before. I just couldn's
gay there wag any action really one way or

the other, Now 1 nanded in ‘he eguipmen?

and retro camers and picked up the other

camera. I ran into a glight lit<le problem here.

CO NTIAL
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Sovell Can I say ssmetrning here?
AZdrlin Yes.
wovell I changed the film with no strain, crnanged 1he

volce tapes with no strain. {kay, continue,

Aldrin I had to rest while you werc doing 14,

Love 1l That =z right. It was a lobt easier cperation
thar I thougn=.

Aldrin Now, mouniing the reitroc camera for the second

tire before goling up so the TDA., There was
something we didn'+ realliy anticipate. Look-
ing back orn it, I zuess “here would have been
gther ways of sclving it. What » =ried to

do was o Juss get hold of whalever was facing
me waern Jim handed i+ fo me. I was nolding

o S0 the rewro handrail wizh my right aand.

I just pilcxed up <the camera and I ocbvicusly
didn '+ have i. in ry lefs kand in ar advanfageous
pogition to engage the lever to put it in the
siot. I figured I would fumble around with it
a littie bit nere against the tcp of <he seat

- - 4 - . 1
and fxy to get iu iIn position but that didrn =

CO TIAL
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work really too well. I got hold of the top
of the camera, but didn't have the lever and
started getting it in position right on top
of where it gets mounted. Then T sald, well,
okay, I will push it in gradually and then
take my hand off of it and regrab it to get
held of the lever and did this about twice.
All the time I was doing this of course,
there were litile forces pushing ageinat the
camera and these all had to be taken out with
my right haend, holding on to the handrail.
This could have gotten to be a problem if T
had held just with my hand. I recognized
that I needed & 1little bit more leverage to
do this, so I took the handrail and pulled

my arm down against it. I now had an elbow
against the handrail end & hand, so I could
get more torguing this way. This was encugh
to let me hold on with my hand and .in essence
pull up with my right hand, push down with

my right elbow, which then pushed my left hand,
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wnich had the camere in 1%, down, so I could
have some torque to push the camers down. Tais
finally worked out falriy weil in terms cf
getiing the thing in. Then I hed to resel
it to the 1/250th positicn,

Aldrin I moved up intc the nose area. Did you pull
in scme of the umbilizal at this pocint, Jim?

Levell I Zet you hgve as wmuch urbilical as ycou wanted,
and then I started pulling it in while it
831l fIvated. One point here 1s tne facs
that, sgain, in zerc g it is much easier to
puall in that umbilicel becauss there is no
tendency for it to gei ceught on the ...

Aldrin +++ hawch closing device and 1% will essentielly
stay there and you can gc back and grab s
IEW e

Lovell Yes, and 1t 1s alsc Zoose. I% dossn'i fend
%2 hind around enything iike it does in one g.
Also it is stiffer because it's ... well, we

had the same systems 1in one g as mocL-up.

.
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Movemens from the retro hardrall tc the tele-
sccuic handre’l was the [irst time I Just wonz
from ome direcily to the cther. The cther

<ime I was Instal’ing the camers and it wentu

ug front. I stopped in the hetch area to ged
~he GLV strips first. Tals was & fairly smocth
cporation going frow one hendrail to the other.
Cr, I guesgs it was aboul 3% Teet, nmaybe. PRut
“t is certainly well within the reason ftc go
frem one to the other, and I was holding cnio
botn of them &t the same time., I guess this
was & left nand Tirst operation. I must have
“urmed arcund sorcewheres in here. 1 forget

how I moved forward. 1u'll be on the film.

I moved on up to the 34 and backed into it

ag I recell, 1 remember saying a few words
about thaw, g0 it must have been I was leading
with my lefs hand gcing up there and then Juss
turned sround slightly tc the right end grad-
uaglly backed =my body vack over the work staticn.

As plamned, I tock off one of the porisble
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randnclds, pus 1t in pesilion -- hia is helding
or. with let's say She _eft hand orn the handhold,
or. & fixed handhcld —- toox the nosk off the
sertavle, nocked 15 on thne dp ten, and again
with the same hand look ke pip pen off and

pus Lt in the star fitting, tne one thas 1

1

had chosen Lo use inizially which was Lhe
furtherest aft and ‘znboard fitting. Ther I
went from there tc the other side, whiech I'x
resly sure was the left, and did the same

task There. suess we had " icd aere.
tack <her I gu haed & res: pericd aere

Somewhere In there 2 think L did signten the

iC

weiss Sethers up Just e Jilule bBis to go
shrough the acilon of doing 1. Was it Zsler
cnoin orguing?

Lovell You did tighten then wp. You -ightened bozh
up at one time.

Al drin T: mignt have beon at tha’t Zime. Somewhare
in there I sicpred and seid, "Gel & gocd shot
0¥ this becauss I wari io rsza.ly point out
the fact of ‘wc walst tethers and two <oes
touching.™ Trhe position shat I had was just
esgentially riding ur like this where I was,

you kngw, Jus s pushing myse f gradua’lly away.

CONF Al
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I haed plenty of good maneuver rcoom and good
spread four-point suspension. As a matter

of fact, 1 think we learned in training that

the waigl fethers ought to be & little bit
further ap&rth
than I had done in training. But, since I
trained this way, and worked out all the
procedures, I decided not to change snd move
them to wider position. I just have that
feeling. We'll find out meore, I guess, in
other investigations. T think you want to
have them a feair distance apart so that you

can pull against them, in addition to just

pushing straeight awaey from the surface.

Rep You still have the portable handholds on the
ELSS ...
Aldrin No, when I first got there the only way to

hook up the tethers, since they were hocked to
the porteble handholds, was to take the porta-
ble handhold off, put on the velecro, take the

hook off, put it on the pip pin, pip pPin ...

Then I went cn to the electrical commector

which was very simple, and the fluid commector

COMNHAL
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whicr wzs also & sinmple task., Volce fapss may
rave & few additional comments on some of theose.
You Tound rothing in ‘he TDA ares that was of
an tnusually difficult task. Am T correct
on making that statemens?

Yes, the only tirme Yrere was a little oit of

g probler was the iniiial times up there

rakirg me of the weis®t fether comnections.
Yeg, I nave = feeling that I had & harder

tesk trying 5o change ilm on the Tixed bracket
camera than you did, just from wzatching your
omerition om the TDA,

Yos, The torquing overation was very very
girilar to underwater, The wrench workel Tor

z change., “he left waist fether was off,
discomiected by tno emergercy means., Irnciden-
“ally, it was 2 1itils bit harder than T Theought
te pull tne waist lether through the parachutc
harness., As & watier of Tact, I didn'd zull

i%t through eitrer of them thas way. 1 re-

sorted to cinching it urz and pushing mysclf

awsy from the hock., I don't think this meang

CONFUENTIAL
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that I couldn't have done it, but it would
have taken a good preparation and a good con-
serted jerk on it, T am sure. I think it
would have come undone. T guesa I took the
righlt one off and was there without waist
Lethers. Actually, the ftorguing was not to
difficult without the walst tethers.

Do you feel that you were there without waist
tethers long enough to really get a good
evaluation, or do you think that you.could
have started setting up motions that would
have been ~-

With waist tethers?

Without.

I didn't r2ally have a long enough time to
really look at that. T was in geood shape %o
do the task. The work station was a lairly
convenient one as far as the handholds. T
don't think I resorted to using the pip pins
ag handholds. T did make an evaluation of the
free pip pin as a handhold, versus the fixed
one. There is no doubt that the fixed one

ie far superior. You are really using finger-

type actions to move yourself around, and when

COWNHAL
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that thing is freely spinning it gives wyeou
nothing except 8 gross gingle Toin®t pull and
push. "me portatle nandnolds just dide'?
arpear %o be 28 secure a8 I would nave wanted

them to be %o entrust untethered operationsg,

m

s a nandholid. When you are using a handhold
you want to nave confidence, that you can
start pullirg against it and not worry abous
it comire undone. 1If it does come undone,

you are in deep irouble because you have ex-
erted a good force sgainst it and now suddenly
it is undone. You've gcot your otrer hani,
obvicusly, eageged in some other work Task

end 1% may not be comvenient to just drop
things and grab hold of something, You've

zot a portable hardhold in one nand that is
deing you no good at all because it just cane
losge. In order i¢ really make use of portable

handholds they have goit €5 have a good secure

th

fitting. How this zclyester was a gocd bix

better. I &idn't have, cf course, in space The
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soportunlty fo comzpare the polyesier %o the
nylon, Yut, in tuildivng up this flat surlace
to get more area, they also had <c cut cut

gan arese for the 21t »ins to turn around.

Trig really stole about as much as it added.
Thers wasn't Just that smach of a surface on
the toticm of each handholi. As I would pull
ggainst the handrolds I could definitely deter-
wirae that —hey did have a little bit of give
£8 it was reaching the limit.

Locking hack on this now, it scems to me that
the kind of action you wart ic put on a poria-
ble hzndhold, that's to the lcft or right of
you, would be beiter accomplished by orienting

the reandveld perpendicular to_vour body, in-

stead of parallel ftc 1%, as we had this

crignued. This would give wyou larger tearing
surface fer *he torque that yor are putting

cn it. The tocrque was really a sidewsys
ftorgue which pealed the thing off the easy way,
YTou want the long onc in tre direction that

vou arse zoing to be applying any torgue on
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the surface, and we didn't have that.

You had them parallel.

We had them parsllel and they weren't the best.
wWould you think that if fthey had these little
pip pin handhold devices in = long line of
star fittings that you cculd go hand over hand
along the booster or the lenzth of the space-
craft?

The pip pins don't go in real easily, I think
we could come up with something that would let
you just simply insert 1t in & hole., You can
get quite & bit out of just having something
in a hole. Just like the wrench, applying =
torque agsinst it so you build up friection,

so 1t won't come out. If you csn get ycur
body over it and in clese, you can go about

the task of pushing the button down and getting
it in. Maybe we can come up with a gimpler way
of dnserting things. If you squeeze something,
you can just jab it in and release it and its
gset. This gives you a spin free operaticn.

I don't know whether or not you would want to
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keep disengaging these ag you go a’ong. 1
tnink youa could move along that way. It might
te a tedious way to do 1t. I think when you
move asong, you would want dtc turn around
gsomztime ard come back, so I think you would
be wuch hetter off to have a eclothesline full
of pip pins, where you take them off and put
them in as you ge along and come back, because
it would be one lesg operation.

I was speaking of an emergency transfer,

1 think it's a good transport device. It car-
tainly ought to be with a star fitting or
gomething, to keep it from rotating. I was
wondering if we rea’ly ought to do away with
thege T handles that were on these, AlX we
arz going to do is perhaps tangle up the
tether and you're not going to uge them

muel anyway. You can use the ring. That
really lsn't true. You use sny little surfece
that sticks cut to give you a convenlent way
te vut a 1ittle finger torgue on it. After

discommecting both of those and locking at the

AL
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operavicn without waist tethers, [ started
cheaning op the area and throwing all =zarts

0f things awayy flve pip pins, four nand holde,
Two walst fezrners. I guesg I threw awey that

war also. The one thst wes on She BHLSS,

Lovell The var that wens across the chestpack.
A£ldrin What wa really needzd was a wey of a*taching

the Zef< waist teither tc the chestpack and <hey
came up with a deslgn <hatl 224 enough velcro

or Z3t. L think velecro slone is good ercugnt.

Z doa't thirk we nsed to hosk them onj; just
ve.cro right near fthe end. I thirk the idea

we rd original.y aboat patting them on youxr
leg 18 not & oad zne 2t all. Witk & cresipack,
it was a little bit &ifficuit to zet dowm o
vour lkmee or to your leg. Of couvrse, I did put
tre flashlight tkere, thai came nzck from

the adapter and it siayed trere the whole

tim=, Everything was free then from the

T4 and T started moving vack toweré the hatch.

I stopped snd m=de gue lsst lcok at *the fether

C ENTIAL
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and 1t looked in good shape, nothing hed
changed on it. I started moving back toward
the hatch and didn't get very far before I

got a request for a window wash., BSo, I

wiped off the window on Jim's side. The
handkerchief cane out quite sasily. There wasn't
any particular tendency to have it flost away.
This 1is obviously & one-handed operation.

I held onto the handrsil sgain with an arm
end a hand, In other words, the arm was slong-
gide of it and then scmehow I uged my feet
against the hendrsil because it went back
along the spacecraft. 'This gave me enough
getion with an elbow against the side of

the spaceeraft, so that I could push against
the window fairly well an? was in a good posi-
tion to rub. I could see that I was obviously
rubbing the film off the surface. I guess

I got it off, execept for that one square

that hesated up.

No, you had it all off. That square camne

from the coeting that was put on the outer pene.
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1 wonder why the coating d4idn't get burned

away [ron thz prest ol it.

I dom't iciow, unless it was pat on in squsres
or scaething like that. 1 could tell where you
didn't wipe, which wag right along the edgs.

I could se2 the 2loth marzs there.

The big problem with the window, in addition

to two blotches that T had on my side was

Just a 1ittle film that over th= process of
time just seamed to catch anything that drifted
by and things would just stick to it, After
awhile it would build up a sizeable accumula-
tion of 1ittle dust particles. I don't know
where they came from. Most of the dust and

the interference to visibility was from the

san shining on the outer part of the window,

We didn't try anything in ths adapter with the
wrench at a different torque setting. We left

it st the 100 level, I feel that 1t would

have been vno problem in upping that te 200 inch

pounds torque release. Coming back to ingreass.

CO TIAL
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I go%t in the zeat srsa snd got the camera in
with =0 particular problem. We were about to
come in end 1 figured that we had to get rid
0f thig hanirail. I disengaged the handrsil
with no diffieulty at ail., I had alrsady taken
down the BV cameraz and it was probabdly out of
film anyway. At the time, I wished that I
hadn't taken the camers down, so we could have
two of them isking pictures.

Did you get some movie film?

¥o, I think we were asll out by that time, Well,
anyway, 1t was discarded straight shead,
slightly down, which put 1t out-of-plane,

and a perfect position t¢ come back and

spear ug 180 degrees later, We didn't see

it though. Maybe that's what ceused cur
thruster problem, The umbilical came in,

I guess, prior fo this time. You were feeding
it 4n., Did you have any problem getting it
in?

Well, I brought in your side of it.

My end firsi?

CONFIpIRIAL



Lovell

Aldrin

Lovell

Aldrin

CO AL 231

Yes, just fed it in there; had my legs spread
apart and I just kept feeding the umbilical down
through my legs and that's where it got caught
a little bit. I remember stopping, taking
some back ocut again and he said okay, it's free
and I kept on bringing it in and he said ocksy
that's enough. I had no problem handling the
umbilical at all.

I think in a lot of cases these things are
simplified in zero g, over what you think they
are,

Yes, if you uge 1t to your best advantage.

A free line is very easy to handle in zero g,
It doesn't get tangled particulariy. It be-
haves itself very well. I stayed well up in
the hatch area, so I ¢could lock at the hateh
seal that appeared to be clear. I disconnected
the upper EL3S restraints. They came off

with no problem at all., As soon as I did that
the two "Beat Navy" flags started drifting

out and I was sort of amazed that they were

CONF AL
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st11l with me. I handed those in and made

sure that they didn't get lost, and disconnected
the bottom two.

1 went back in the hatch and got rid of the
handrail. 1 stowed the checklist that I took
back to the adapter with me., Incidentally,

the wviewing back there was perfect. No problems
seeing things.

How about at night?

In the night? Really, when sunset took place
the difference was very unnoticeable, Az &
matter of fact, I went through part of the

night with the visor down., Railsing it obviously
improved the visibility some, but it really
wasn't a big factor.

There were no deep shadows? The gold cover-——-
No, it was 1it all over the whole place. There
were no shadows,

The gold cover, if you scatter enough light

on it-———o

It seems to put it all over. You'd expect some
shadows, but, boy, there just werenft any at

all., The light didn't seem that bright at all.

c‘ONﬂthTIAL
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Tre light seered “o come from everywhere, let's
seg, We gos the umpilical back n., Yes, you
stuck thaet in your fecotwel .

Trat's righ=.

Trere was rno rroblem deing that,

Trere was 7o Trob em handiling the umbilical at
a’l,

I got *he hatch holding device and checked the
hatel pawls.

That'e right.

—=and tre hasch sez... T releaged the upper
restraints and the fliags came loome and

handed =rem ir. I hai ke iApoilc wrench
velecroed cnto she fromt of the ELS5, I lowered
the ZL35 and reacred back to get *he lower
restrzints, Just as in the training, <there was
ro protlem loecating where these were ever thougn
wvou couldn't see trem. They were guite essy o
feel,

It ig certainly a lot easier ic handle the ELLE.
Oh, wes, 1%t is very easy “c pass it off ard with
<he posisicn that I had, I was anle to pul totn

handeg or 2%, TI'm rot sure how Z did 1t. T
'

CO |AL
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think 1t was just the stabilisy that we had

and the fact zhat I wasn't tending to shoot up.
It wasn't the question of handing off something
that was a thrusting machkine. It was still on
high flow. I pasged it off and I'm pretiy sure
I was using a 1ittle bit of foot pressure against
the inside and ocutside of my footwell area,

You rever went to medium when you went in did
yeu®

Ko.

I was just wondering about the closing of the
hateh. It didn't seem like it was difficult at
a’l, and yet we were working asgainst pressure.
Was that the time that you pulled it closed and
T gzid, "Gee, you don't have to pull on it
anymore because it's already paste...."?

That's right.

Chere was & bit more gtuff irsiie the cockpit
wrner we came in than there was previcusly, but
it was plerty clear on uwy side. You kad the
EL38 in front., I don't see anything that was
cut of the ordinary there, Oh yes, I did, too.

I< was about this time that you started having
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some problem with the eyes.

Lovell Oh yes. We'll cover that. This was during the
ingregs period. We had Just started to utilize
the EL3S for repressurizing the cockpit. I
turned off the repress valve. The ELSS was on
HIGH, condensate was *urned off, We were in
normal,

Aldrin Yes, and I said to go ahead and switch to by-
pass once 1t started coming in.

Lovell YTes, We started off in high and then we switched
t0 bypass and my eyes started to gting, 1 wasg
on the suit loop. Do you recall what fan

system we were using?

Aldrin Yes. You had number 1 on.

Lovell Wag it just number 1 fan?

Aldrin Just number 1.

Lovell At any rete, my eyes started to burn and they

kept on. The more they watered the more they
burned, and I <2da't get rid of it wntil I could
cpen up the visor at 4.5 P5I. IT'm not sure
whether this was the result of tearing and just
stinging in the eyes, or perspiration that had
come into the eyes of which T didn't have any,

though, so, I ca quite wvisualize that,

cO TIAL
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Aldrin I did not notice it on the EVA's. T had
neticed, I guess more during my sleep period
than enytime else, when I would yawn and be
a little tired, or something like that, that
my eyes would water. It was a little difficult
to move the water out. I had to wipe them
out. Maybe it wasn't during sleep time, but
there were other fimes when I noticed in one
eye or the other. It wag characteristic to
get & little stinging. 3But it was just an
isolated case for 8 ghort time period. I
think it was a question maybe of a little
perspiration.

Lovell I can't recall any definite odor. I did
smell something, but I don't think.....

Aldrin Well, we thought at first that 1t might have
something to do with the camera, but that
was eliminated.

Lovell Yes. We didn't have any problem there. 1
was able to hold on until we got the pressure
up to 4.5.

Aldrin You couldn't see too well though, so I took
the checklist because you weren't...

Lovell That's right. Speaking of checklists--I want

CONML
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to make & comment here. The large cliip that
T had over in the left hard corner of the

cockpit worked cui very well to attach the

¥

hardsuit checkiist fo during FVA. 4is & netter

-

of fact, the design of ihe hardsuit checkliss
is a pretiy gcod cne. The only thing I changed
on it was to move the velcro to the ocutside of
each hard cover sc that it would hit <he

velecro on the Iamstrument panel and alszo on the
iefthand circuit breakers guard which it didn't
de before,

The stowage ard everything else was normal. No
prob_emg ithers.

Let's talk about the BL3S & 1ittle bit. The
flight pian calied for the ELSS to be operaied
in HIGH and MEDIUM BYPASS. We were rather
shori on oxygen, and MEDIUM BYPASS uses up

8 little bit mere than HIGH, We waated to
conserve &8s mwuch as possible, but we alsc
wanied to make sure thai there was no over-
heating on the part of the Pilot, or any tro-
blems with the 002 concentraticn and things of

this nature. 3c we were willing tc use some

MEDITM BYPASS.
»

COpt TIAL
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Aldrin Yes. There was such a drastic difference, I
think, in what we experienced and what we
expected, even under the most favorable condi-
tions. What we expected was nothing like
what we actnally experienced. Based on this,
there was just no thought at all to changing
it. We'd slready discussed with CSD whether
we should go to MEDIUM at any time, and they
hed nc desire at all to try and do this. It
seems to me the only thing we could have
gained, perhaps, would be a little bit of
oxygen and a demensiration that the ELSS
could perform under medium flow. I'm con-
vinced that it could. I don't think we
really had to do thet. So, I think that was
g good decision not to attempt to fool a-
round with the MEDIUM since no one's going
to be using the ELSS from here on out. But,
going to BYPASS makes a considerable differ-
ence in the cxygen in the oxygen usage. There
wes no real need to go to that extreme case.

Lovell Right. We had made onboard decisions when

it came up to the time to go to MEDIUM and

CONMAL
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BYPASS in the filight pisan, not fto, hased on
the fact that there was no reason %o. Buzsz
sold you that ne was adeguately cocol. He
wasn's perspiring, he wasn'st overheating, and
there was 1o reason to go to this MEDITM
BYPASS, s0 we kept the ELSS in HIGH during the

entire migsicn. Did you ever go <o MEDIUM

BYPASS?
Aldrin No.
Lovell We kept the ELSS in HIGE during the entire

umbilical EVA.

Aldrin I 4id menticn on the voice tapes during the
standap EVA that my feet were & 1litiie ccol,
but this wasn't at all tc be considered ox
construed a8 a compiaint. It wasn't bhother-
gome, but it was just tc indicate thet they
were noiiceably cool in extremities. Evidently
the suis gave me a gocd ventilaiion down to
there and it kept the flow pretty weil. It
indicated, I think, that in thas area the flow
wag cool. It certainiy wouldn't have been ccol
down there and rather warm in other places. It
would have tended to heat up all over. In com-

paring feet being cool on the ELSS versus the
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standup, there really was nct muen difference.
I%t was essentially the same. I sure couldn't
say that I was warmer at all on the TLSS <han
I was during the standup. I'm sure that I was
doing more work, ani the aumbers will bear that
cut.

That's right. I suspect you were, tco.

But ever &t the time shat the heart rate went
uz %o its value of about 1&£0, there wasn't

any feeling of being warrn. 1 think there was
the feeling of, a8 I mentioned before, & little
apprehension or something, asscciated with the
commerts to the ground. Because ] was talking
g fair amount continually ai this time, T
tended to losa2 my breath & 1ittle bit. But

1t wasn't & cage cof being cut of breath at all.
How about the ELSS itself, as far as being

able tc read the instru.ents and the gages

and ai’l that scrs of stufl?

I+t remained in a very stable position, the

restrainis never hai tc be moved.
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T can't say as it ever got in my way, partic-
ularly., Of course, I've been so used to hav-
ing that thing strapped on.

Did it ride high or low on you?

1t was a very pleasant location. It was
visible. It wasn't staring me in the face
and it really wasn't in the way. I didn't
have any need, particularly, to look at it,

I didn't find that I was compelled to look
over at my pressure gage either. Maybe this
is something cne ought to always do, but 1
think you!d have some cue, perhaps, that you
ought to do it. 1 guess that's an individual
situation, depending on how concerned you are.
I wasn't at all concerned about the status

of the pregsure in the suit. T had faith in
the system that it would give me the tone and
the light.

Okay, is there anything else on the ELS8T The
harness was ckay”

Yes, it was a great restraint system. It was

tight, It didn't move around. A good solid

fit.
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And, it wesn't unduly in the way. Okay. We
have completed the ingress. There were no
other items in the ingress, that I noticed,
that were out of the ordinary, compared to
what we had aliready practiced and experienced
and had written in our own hard suilt checklist.
Well, during the stowage we had a little
concern about the camera in the back. It
geemed to have an odor to it so we stuck it
in & plastic bag becsuse we thought that it
might have been the source of the eye irrita-
tion. Obviously, it wasn't, so afterward we
took it back cut. I guess that it had a
chence to cool down. The odor wasn't partic-
ularly noticeable then. We tried to use the
film for some interiocr photography. Found that
it didn’'t operste in either camera, I guess
we actually tried the EVA camera too, by hook-
ing it up., Seems to me——

That's right. We found out later on that it
happened to be the magezine.

I'm not sure whether we really established

that the EVA camera was working.

CON AL
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I don t think we put ancther nmagezine of fiim

in that one.

aovell Yo, we didn't run <he adapter BVA camsra.
ae a vl . ca |

Aldrin That s right, we didn =,

Sovell da, we used the magazine in arother camersa,

and it ran for a few feet zrd jammesl.

L

i

_drir. Yeg, it was & litile greasy, indicating -hat

i%t had heen overheated Lo a ceriairn degrec.

“here were marks the! looked like thirgs
pogsibly had jammed in there somehwere on 4he
magazine,

Lovell Jxey, we used thne regular natch cliosing de-
vice and we had no problems with it whatso—
ever, The ha‘ch cloged. I didn't notice any
extreme pressures needed so close the nateh.
Going nack for a moment, we found cul we 10835
control before the umbilical ZV4, or we
found cut tha:. during he 8-6 pass that we
were geiting indicaiions on our needles =hat
she spacecrafs wasr' . behaving <ae way 1%
should with cersain *nruster firings. & check
of +he *nrusters indicated *hat numbers 2

ard 4 were out at inis time. Wwo'll digress on
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the thruster problem a little bit later;
however, at a later time we had a better indi-
cation of exactly what went on. With this
combination of Agena and spacecraft it appeared
t¢ us that numbers 2 and 4 thrusiers were out.
The next item I think we ocught to discuss is
the tether since essentially it came after

the umbilical EVA. The tether was attached
during umbilical EVA. As we said hefore
umbilical EVA we found out we had a control
problem, in that thrusters 2 and 4 were mal-
functioning. We did not know exactly what our
problems wers golng to be once we got undocked
from the Agena. We knew that we had a problem
docked to the Agena. Our original idea, and
the way the procedure was written up in the
tether exercise, was to take the spacecraft
control and pitch the Agena down so that we
were essentially local vertical. We would

be able to utilize the apacecraft contiroel to
get in to this vertical position, and when

we were there we would then turn on the Agena

system with geo-rate reversed, not normal as
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it wes felt by *the ground, anyway. HMairntain-
ng the Agena Zin *ihs vertical position a waile,
we would undock and uvake The teither oui. Hui,
with the spacecraft having probvleams, =the ground
advised, and we came to Lne same conclusion,
that maybe 1t would hbe nesi 4o use ithe Agena
w0 pilten down. We did by sending <she commands
o start a i ./2 degree pitch rate down on the
Agena Lo gel into a wvertical position. We
nad some difficuley wizth i, After we sent it
down, we forgot to put geo-rate back on agairn,
which meant that it was not werking., It was
gtill essentially irertial, even though we
had a geo—-rate reverse indicased. 5o 14 took
Le some time Lo ged the Agena in posiion.
Aldrin “he geo-rate had beer ses to reverse, tul lo
go inertial we iurned geco-rate off and we
Tut the ACS back om again. The geo-rate had
been reversed, but it obviously didn't come

back on becausc we Surned it off.

CONPTSENTIAL



Lovell

Aldrin

Lovel:

CO T%L

We had some difficulty doing that and it is a
good indication of what happens when you getl

off the flight plar and you start throwing in
procedures., We tried to minimize that as wmuch
as possible, buit we did get ourgelves in a bird
geveral times a.ong these lines.

Well, the procedures that are in the checklist,
if I'm not mistaken, for pitching up or pitch-
irg down, obviously don'it cover that particular
case, because usually, when you pitch up or piteh
down, you leave it wherever you were bhefore.

It says "TDA up and righ'", Part of it is,
"geo-rate off", and then you turn the piich on
and then the pisch off. It doesn't say anything
avtout re-establishing the initial condition that
you want. Of course, it is rather obvious when
you think about it, that you've got to set the
gsituation back up again. You obviously don't
want the horizor sensors on,

We did use the local vertical needles though,

We had the computer up, used local vertiesl
needles, had the Agera pitched down. We then

gave the Agena control. The Agena helid us in

CONFIDENIAL
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& vertical position, and we proceeded with the
undecking procedure, Undocking was nominal,
We decided t¢ not thruss aft, hases on several
considerations., First, we didn't want to dis-
turb the Agena. Secondly, we wanted to have a
inimum impulse outward to start bringing the
tether cut, but we dicn't want to reach the end
of the tether, We didn't want any vioclent
action. Lastly, we weren't too sure what our
control system was going Lo do, and we thought
we had better take ihings very slowly wuntil we
found out exactly what our status was undocxed
ard tethered to the Agena. After sending +the
tncocking signal to the Agena the cone un-
rigidized, The spacecraft was thrust out, but
was s*topved by the tether and i1t appearec o
us the break lirk which was covered aczualliy
stopped us.
The break link had pieces of paper, it looked
like wrapped around it.

It was a *hermal protection over the treak link.

CO NTIAL
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Aldrin This caugh*t on the first peice of welero. Look-
ing tack on it, T sure wish that I had just stuck
ny finger underneath there and just loostened
that up. It was just the first fold that got
caugnrt., After that feld in that break link
covering wasg odt, everything deployed rather
reatly. Actually, I didn'®t see that hang up at
trhe 50 foot point.

Lavell Yes, there was a hangup because we IZooked at

it and the red flag wasn't out yet. But o

get on with it, it hung up at the break link

Just as we undocked, so we had to thrust a

lit4tle pit af%, That broke, of course, the

hold end of the break line and the line came
out very smoothly. TUntil we came to the

5C fost position, I suspect it's the 50 foot

pogition., I'm not pogitive, but it's the only

spot where I could see there would be any
difference in the wovement of the lire through

the container such that ii would cause a

moumentary hold, It did hold, but another swmall

thrust aft relizved that, and the entire line

came oub until we saw *the red flag showing that

TIAL
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we had about 100 feet out, We were able to stop
our outward movement and we attempted to con-
trol to a vertical position over the Agena.

It was here that we found out that the

technicues that we had practiced in the simu-
lator of maintaining attitude contrel with the
local vertical needles, or, in other worda, main-
taining a local vertical position, and then
using translation control to maintain a position
directly over the Agena was not possible with
our control system.

We couldn't stay pointed straight down.

That's right. We couldn't keep pointed straight
down because the maneuvers controllers themselves
would put in attitude changes which the control
system was not capable of handling at the time.
What we really had to resort to doing was using
the Agena itself in its vertical geo-rate posi-

tion to tell us what the local vertical was.

S—
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Tha*t's rigkt., ZLocal vertical needles became
uzseless to us gt thig time ard we left the Agena
atvitude gystem on such that i7 waintained a
vertiecal position.

I thirk we found out afterward that we had
margiral control to maintain an atiitude in Pulse.
Az soon as you go to Direct you begin to make
things happen faster and you begin to disturdb
your ability %o held a constant attitude. I
think what complicated this siftuation was that
the tether would ogecasionally give us rather
small perturtations when 1% would come near the
end, and this, in conrection with the fact that
we had a little rate and a marginal stability
there, just meant we were kxind of bouncing

around end doing our best to hold things near

Yes, we were itrying to, oy use of the maneuver
thrusters, maintain a steady position.

Heally, we shifted and essertially gave up
attitude control and leid ourselves drift.

Then, hased on locking down at the fgena,
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T we saw we were neving zheoad or verind we

e fmoa Tiluie corroction. 1 oguegs wo BAv

iv waybe cune or Twa,

o
&
5

we were drilting sheud o LI1t30 A
s corrcetion.

Yag, when we Tirst slarted of F, wa weren's az
tre 11 lgngth of the fzther., YWe weran't

anywhere near 130 fcet, Yo nad cuite & bit

of tether Thel was connected beiwesn us and

the Agena, although I siize thas 1T Lcoks like
low mere than it »2ally is. "rers were ivites
when we lcsv the Agzerna complezely. This 1cé

to a liztle covcern gince we were nos at o

enc of the tetner. Tus as time wernt on and T
translated So null oat relative moticn, the

Lether slowly boocome Taut.

Lid you have a reculrecens for thrusts? In
seemed to be maintedinirg “edirly good posilicn.
The atiizude excursicns, becauge tne tother

oser to compislontly wawt vosiilion,

il

We mazintzirned this pesitiom o

desermine what we rezlly had itc 22 to null out

rerative movion to met capliured by gravity

CONFIDEMAAL



il
N

Lovell

Aldrin

Lovell

Aldrin

Lovell

Aldrin

cO ENJIAL

gradient. We came to a conclusicn that we had
Just better roll it up alone and see what
happens.

Didn't we have at one time a little slack in
the tether because of one of the translations
that started moving us forward. We pumped it
back just a 1ittle bit, back to a falrly tight
tether?

I think that maybe we did that once. We didn't
get a rebound off of that particularly and it
might not be a bhad procedure.

As a matter of fact we never really got any
big rebounds.

No.

If we started at a loose position with a loose
tether, and just by trying to maintain a visual
contact with the Agena and try to null out our
rates with respect to the Agena, we slowly got
a taut tether.

We were considerably surprised at the onsget of
damping of the tether length in comparison to
what we have been led to believe. We figured

that we were going to just spring bounce back

and forth.
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idea fo rove initislliy ard translazte wiihr four
and 2ft thrusters untdil you do get a stanle
corstant faut tether, I thirnk that you could
prcbably de 1T, We Zon't have any indication
tnat says we couldrn't, Get te the neint where
tre tether nas very Litile how 3o 1l, almest
straighs, with a little aft thrust, then suop.
If you're coming back in just pump it = Iitsle
bit mwore. Ii you get geing ico fast you will
hi%t tre end and maybe retcung a 1iitle. That's
tre time to maybe tap it just a bii., Once we
got that faut tether, the problems were
essentially solved ag Tar as visiniliiy. We
had & geod idea where the Agena was. We csuld
gee which way the tether went. That's the way
wo locked upen the Agenz, 1L yeou did have
that, and had & 1ittle bit mozre than margsinsl
contrel system, you could then maybe reinsti-

+tute attitude consrel.

4 .
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We elected not to do that because by this time
we'd made the decision that we would leave
Agena on, wut the spacecraft wag on its own
and we were going to Just see what happened.

T think there are a lct of ways of deing 1t and
one of them might be to do a little bit more
of this appreoaching the taut tether.

Well, we were in no position at that time.

We had to take what we could get. We came to
the conclusion that we might be in pretty good
position, so we let the spacecraft go and let
the attitude contreol maintain & local vertical
on the Agena. We kept this position throughout
the later part of the first day period during
which we started getting the taut tether to
gome degree. It was still swinging quite a
bit. I was hesitant as to whether to continue
this thing through a night period since we had
a marginal contrel system. Buf the argument
wag won by the night side so we decided to
stay with 1t.

The docking light won the argument. It kept

CONE TIAL
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the tether illumirated ‘o see which way i%

was gecing. The gyrations of the igera combin-.
ation showed us that we were getting to a
rosition where it was mnot all over the sky.
When we first started out, there was some con-
cerr. that the tether would wrap itself around
some part of the spacecraft so that we couldu't
get it untangled. 3o once the tether became
somewnat taut, there was rno more concern that
we would be in the way of +the tether during

the night pass., The docking iighit, by the

way, worked very well. It didn't light up ihe
Agera. The Agena had i4s own lights that were
very aleguate since the docking come light gave
1g gome perspective of distance, of depth of
view, The docking light on the spacecraft 1it
up the tether itself, which gave us gome indi-
cation which way the Agena was.

We did have command capabiiity. I turned the
acq lights on at this time and fturned thenm

pack off. While they were on, I remarked that
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the battery must be getiing rather low on the
figena because it certainly wasn't flashirg at
one per second. It wzs & good bit Zess rate
whan that, mayhe conce every two seconds.

I thirx i% was 3/4 ‘hrougk the night period.
Actually, we got In this positiorn pretty good
in the day and then we weni in the night. It
looked like we were captured. We stayed that
way, and ag we went througn the night peried,
1t became apparent that the zmplitude of the
swaying was going divergent. The jgena was
approeching the norizon and we weren't going
baek again. After we got about half way above
*he horizon, andéd the tether was still taut, i
looked $o us like we were not captured. So
we elected to utilize the tranglatior system
agair to try to get to a bhetier rosition and
try getting capiured again, whichn we did., We
wartsted up and forward a 1ittle bit to move
over to get the Agena in a upper peaition,
Tey gens me the null translatior while we

were vertical above them.
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&ié we have gore szt this

Over siaiions I was trying to give the ground
our position In & ccordirate syster criented
to the Agena plare. Incidentally, the dipole
helped us considerzdly in tnis respect. It

wa8 pointing wrnich way the forward direction
wag., I peraonally feel that that's the way
you ought to lock at this thing in setting it
tr. If you get to a maximum position, i1f trat
maximum yol see ig going to go past, yvou have
got t¢ make =z mereuver right there to get it
golirg back. You want to maxe It Just sm=l”
enoLgr. to stop the motlion and get i% moving
bac<., Fow you know thnat, 1if you reach thei
maximur on one alde, chances are you are geing
to rezch that maximum on “he other side *:co,
What oo heve to do is Jocok for the closest
aprroach 4o the _ocal verticsl and thkrust in

the direction thai you are moving perperdicular

CON unsmx L
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to this closest approach, trying to keep that
staticnary., Idealy if you do this, then from
that point you ought to move from that closest
approach, across the loecal vertical. In trying
to keep track of just where you are, it helps
if you can log in your own mind about where you
are in feet or in anglesgs in this coordinate
gystem of left or right of the orbit plane and
forward or aft. Since your attitude is random,
at one time you look down and you say well I'm
of f the Agena at such and such and attitude.
You might find yourself moving from one side
to the other or you could be going acrcoss. 1t
helps to keep track of how you are progressing
in amplitude., Whatever it is it ought to be a
gine waye type action. The period, Fou are not
sure what it is. The smaller the amplitude,
the shorter the period is going to be.
Our period went to zero, decreased definitely.
That's right. A period increases to infinity

if you get to the 90 degree point.
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We tried it again, and not knowing exactly what
we were doing because we didn't have a conirol
system -- we knew what we were trying %o do,
but we didn't quite know how to get there --
We tried to null all our relative rates, and
tried to get a local vertical again during the
next day pass., It loocked to us like 1t was
pretty good again, so we left it go. A% the
time we were doing this, we felt that if we had
an adequate control system that the procedure
for positicning the spacecraft above the ver-
tical Agensa is really & simple one, and that
we could have probably gotiten rates down as
small as we needed to get into this gravizy
gradient situation. In this regard, the simu-
lator is much more sensitive, I think, in
gttempting this particular maneuver than thre
actual conditions are, which is typical of
simulators.

The Gewini/Agena combination that we had wag
rather unique and you will never see it again,
but I would Just kind of guess that we ought
to be able to get within a 30-degree amplitude

withopt any problem at all.
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It turned out the second time was & success,

e
m

We “eft it go., We let the jAgena have the local
vertical control for awhile through that next
nigkt periocd --

Yes, we lef ii reach a maxicuw and ther comirg
bac< up again —-

We did notice a decrease in amplitude ag we
were being captured., We were very low on
attitude control gas ir She Agena ai this time.,
Tre ground wanted to conserve 1% and we Then
turred It off. Without conirol of either ve-
hicile ghe maintained a gravity gradient,

Don't you remember tre grouand sald that ine
Agena really wasn't firing a lot? It was a
l:ttle surprizing. It was maintaining itis
attitude without too much thruster activity.

We %think that it was protably easler to get into
the gituation, and one of the contributing
causes might Yave Tteen the fact that the Agensa,
by waintaining its own aitiitude contirol sysiem,

ingtead of hampering this lecal veriical was

CONF AL
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actually demping out our coscillations and
helping us get into it to some degree.

I'm not sure that Bill Schneider will agree with
that becauase he‘seemed to indicate that his
studies show that if the Agena was the other way
it would be stable, I think it was a very
specialized --

Well, to give you some idea of the force that is
in the line between the Agens and the Gemini —-
the wire that was used as az loop Lo go around
the docking bar wasn't even fully stretched out.
We're talking in terms of very minute forces when
ve're talking about that particular situation...
Have you any idea of how many twistas there were
going down that tether?

Yes, there were guite a few.

Well, I don't know how to guess, but I'd say
waybe fifty,

I'm not too sure but I noticed that every once
in awhile we'd get a ripple down the whole line

It sure didn't seem to me that we wade fifty

CANFPERTIAL
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revolutions around that thing or anyting like
that. How did all those twists get in?

Lovell suite a few got in there in the bveginning when
we were trying to maintain control in the be-
ginning

Rep It was possible for you to observe the dawping
of the combination after capture?

Lovell Well, the amplitude is like this. We're up here
end it's down here, and we finally got 10 be
like this, We had a taut line all the time, but
the force in the line was mwaybe less than a pound.

Aldrin Well, the only indications we had of damping
wag the fact that it didn't continue to bounce
off the end, which indicated dawmping in the line,
and when we finally let it go for the second
time the total excursion that we reached this
first pass was greater than the next one. And
the attitude, of course, seemed to damp down a
good bit at the same time, so we don't have any
real qualitative feel for that. But we ware
locking at the Agena and it was in sight most
of the time.

Lovell That's right. I hope the pictures come out.

There was one gequence which we took, in real time

CONFID Al
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at 16 frames per second where we're going over
the Pacific and the Agena is sitting down there
with a straight tether ard we're just feollowing
it right along without moving at all. Did we
wiss anything on the tether exercise, since we
only had the gravity gradient portion of it?
There are a few couments on tether itzelf. We
thought before the flight, and I think we can
re—emphagize after the flight even with the con-
trol system we had, that after the tether went
taut, whether it was s slow spin or gravity
gradient, that we wouldn't have any hesitancy
of sleeping on the tether. This indicates that
it would be a good station keeping procedure for
low fuel, once we got attached, The orly concern
ig getting to the spin or the gravity gradient,
where you've got this tether snaking around
and you don't want to get it tangled.

Aldrin I had the feeling, just intuitively +that if {that
tether had been longer we'd have been in betiter

shape.
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Oh, I think that follows the laws of this
particular —-

Yeg, it does, but supposedly their studies
indicated that once you get pass 100 feet,
increasing it much more than that doesn't
secem to help.

In any event, we had no problems with it, and
I'd like to re-emphasize again that if we'd
had an adequate control system I'm sure we
could have got inte 1t without any particular
problems or any unnecessary difficulties.
When we turned the attitude system off the
Agena started to go through rather gentle
attitude changes, and it was no longer easy
for us to tell which way was forward. We
gstarted to roll and in combinations of pitch
and yaw. They weren't very large. T don't
think I ever saw them much over, maybe 45
degrees. But fthe Agena did obviously not stay
in a straight up -~

Wo, it was 8lowing -- the slight forces in the
tether were causing it to change its position

somewhat.
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Let's see. How about the disturbing forces,
consisting of the urine dump and the fuel cell
purge?

Well, T don't know if it was a coincidence or
not, but after we were definitely capture and
things were going along in great shape we had
a urine dump and suddenly we got down to a
pretty large ampiitude.

Before that, as we reached the peask, I said
"Gee, 1 wonder if I move the spacecraft wmyself
from inside, if it will help any." It mey have
been uwy imagination, but we needed to move
back, it seemed to me. We were pointing this
way and coming down. What I wanted to do was
go back, 8o I leaned forward, just hit the
hack of the seat about 5 or 10 times, and,
believe it or not, we seemed to stop doing
what we were doing. Maybe I just happened

to catch it at the right time. Forces required
aren't very large.

Untethering from the Agena was quite a thrill.
This thing really goes.

We figured maybe it'll just piddle ocut there.

When it went, it gave us a little bit of a

CONFIDENTIAL
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witekh deown.

You ruskh the Index Jed, and slil of & suddcn,
23 soor a8 yoi tush i3, trere's a ouff or
sorething that comes ocut in the frornt., The
detris goes,

The lccks so.

Well, whnatever it is, notring happens angd

then you start scratening your head and, ACWIX)

14 really —akes off znd....

up like this and is ‘vst xevpt zround
like this snd formed a spira’. Nething had
changed. ~he bar wasn'! trere any longer.
“hat's interesting, I den's
thirg Trere, Yes, I do. 5Sure I do. That
iring fiits over the Top of it.

U= yes, Fite over the muwstrocm Sep. It hes
a big cut in the top of the handle where it
£i48 over the mushrcoowm. It really lefll,
Tren our other prchbiems began.

Yes, then we ha? scome wore prcblems,

Yes, the desire there was o meke & sepzraiion

burm.
Our rnexi proccdure was a & foot per second

geparation burn. At the end of <he tether

CONFIQRNTIAL
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exarelse wo had gotten this update and we weore
wondering just how we wers soing o meke this

£ foot per second separasicn Turn.

I trink part of trne problenr was that we nad

no idea whab The zround mad in mirnd, We were
85111 ander the apprehersiocn that they might

e thinking in terms of = re-readezvous. I
dom't <hirk we had really raled it ocut yet. It
certainly didn't lcok toc wromisinz. I'nm sure
wne ground hadr't ruled 1t cul whern they set uz
this senzraition mensaver, but they didn't give

ug encugs ¢ass as Sc what they had in wming.

Wrey old vs to burr posipgrade and T guess Jim

gethered 17 didn't make any difflererce whether
it was posigrade or retrograde, just so it was
6 feet ser seccond. I asked thom if it nadco
zny difTcrence whether we uged alt or forwasrd-
firing thrusgters, ant they said it's your

4

croice. New to me tha: meant thal they still
warted wogigrade, bui we could deo it S5TF or 3IF.
It was my dtpression that they didn’'< care
whether we used = retrograde or posigrade burn.

ey wanted 6 fee per second and they didrn't

care whelher we used the aft or forward-firing
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thrugsters, Cep Com called un and seid, "What
do you want Lo use?™ T did=n't really analyzsc
the situaticr, and T =aid, "JT'11 use tne aft-
firing thrustsrs." Aflcr we had gone trnrough
sitting there ir the graviiy gradient exercise,
i< dewned on me that if we used the aft-Tiring
thristers we'd be cut of sight of the Agens,
which T didn't care o do wit: the conitrel sy-
stom we had, since we'd be firing forward and
wo'ld nave to rave trhe Agena behind us someplace.
3o, at tne end, we called up the ground and saiad,
"Say, we'd tike o change our mina. Eow abousd
making 1t forwaxd firing thrusters so we can
fire at<?" T had the impression they really
didn'* care wheirer i% was a posigrade or retre-
grade mancuver, Suel ag long as it was inplane.
Buzz *thought it should he a nosigrade maneuver
bul, didn'% care which thrusters we used.

The whele thineg was rother acadsmic because we
red a hard timwe geltizng into any positicon.

% ire tetrer. The ifether gave us a Yalso
gense of secarity because 11 did sort of damp

out everyihing in the
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spacecraft and we could see the Agena down
there a1] the time, but suddenly we lost zhe
tether end we immediately lost ithe Agena at the
seme *ime becsuse we piftched up %o get toc =a
zercg zero zero attitude and while we were———
actually this time was a learning curve of how
we Qperate with these thrusters.

Now wha’ was in my mind was to try to keep the
Agena in sight and then gradually translate
keeping the Agena in sight, poinied toward him,
a8 BEF position, when we could fire posigrade
with forward-firing thrusters ard we'd go on up
and move away. Then we could iske pictures of
him while he was going away.

Well, we got to a level position and then we
did a siow yaw maneuver tc go arcund and pick
him up someplace just make sure where he was.
Would you believe, we went 360 degrees and
couldn't find him? Essentially, what happened
wad that we found an SHEF position posigrade

and about the time we were ready ic burn the
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¢ fcot per secornd, wnat should appear in my
wirdow but & tether hanging up, tut no igena.
We gldrn't exacily wmow waere trat baby was, sc
we said, "The hecx with i%. We're burning the
pesigrade.”" Acituwally, she Lgenz was below us
1]l the time, following us around. We made
the & fcot per secord burrn n *he P-at Mode
GEX, wrich happened <o hold except that we
reeded occasional mareuver thruster to held it
in position. Wa 31d get she & foot per second
in fairly decenily. I suspect that was before
we had cur comp.ete thruster problems. I think
that fust 2 and 4 were in tad shape. Just tc
recap the separaiion maneuver after we gol »id
of the tether, we had limited centrel, of
course., The Agena was below us. We did not
see the igera. We did a 360 looking for it.
We didn't want to get into too much of a rcll
because it would reculre quite a bizt ¢f tire
and effort to get it back to a heads up posiiicn.

wWe gtopped ‘he yaw mareuver at an S pooilion,

CONFI TIAL
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Tre ground was at about 52 heours 14 minuvtes and
an

27 seconds. They gave us a separation turn of

6 feet per second. wWe elecsted ther to burm

£
w

with the aft Tirding trruswers, afuor some discus-—
sion with the ground, since we couldn't see the
Agena anyway. Just prior to the burn I did ge-

a glance at the Agena teiher and determire that
it was below us sc we would miss it., We burred
in the econfiguratiorn of SIZF and platform. I
think we were in orb ralz on ne platform at

*he time. We found cut after this separation
that the platform mode would hold it, if =12

the rategs were damped when you went into it &and
orly required an occasional pulse. Although scume
of our thrusters had degraded in thrust, we

81112 had enough tc hold.

I am rnot gure whether we rulled residusls.

If we did, it was probably a waste of time.

It was just a separation maneuver.



CONFIRANTIAL

Lovell Well, we burned it without much trouble, and
I believe that wyou had tc use the maneuver
control tc maintain yaw.

Aldrin Yes, that is right. I was thrusting aft, correci?
You were ithrusting forward———

Lovell Yes, thet is right-— you flipped it aft to
maintain yaw control-————

Aldrin ———-wgircuit breaker off,

Lovell That is right, because the plat mode was not
holding in yaw. As a matter of fact, most of
our analysis of the plat mode, with our thruster
rroblems, indicated that if we had any rates
at all in yaw, it would go divergent and there
would be continuous firing and the spacecraft
would start yaw and roll combination., Now,
shorly after the maneuver, we fturned around and
tried to see the Agena. Well, 1t wasn't
immediately after, but it was some time period,
it was naybe 1C minutes after, we had the
opportunity to turn around and try to see it,
But, of course, we couldn't see it al all., It
was to far away by the time we got around. Well,

a sextant would have seen it. We went to sleep
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that night, got up the next morning, which was
guite a busy morning. We were given arn update
rather lale., They gave us a phasing maneuver,
We had, of course, we were in drifting flight,
they gave us a power up platform of 61:07 after
61.:07 had already passed, There was an eat
period in there from 61:00 to 62:00. They
wanted us to aline the platform at 61:30 and

do the space suit adjust at 61:47:47. We also,
1 believe, had a fuel cell discussion in there
and we had, of course, control the spacecraft,
We felt that we were really rushed to do all
this at one time. We attempted to get control
of the spacecraft again. Which really required
a lot of effort. And it took quite a bit of
time to get the spacecraft under contrel. Then
we turned the platform on, after we got ihe
platform update, which was beyond 61:07. I think
it was around 61:15 or 20 by the time we got

the platform alined, if T am not mistaken.
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Tha~ iz »ighi, I think we gt the uzdate atb
£1:1% or 20 scmething Zike that, It was
afzer the fime, as I reca’ll, thabt we were
supuosed to siart powering u:.

Cf course, it takes svous 20 - 22 minuses for
the fast heat to drop cuas of the plasform
cefore 11 will start caging; sc we were

1T

wa ting arcund for this. We gon That sguared
away just In time. We attempted ic alire the
patform.

Let's ook a* ine day/night sia*us here.

Were we in the daylight wher <his was happeni
I Zaess we wWere.

O, thzt was ancther pretlem. We were Juss
going into darkness. We hed nothing Zo aline
the platfcerm with.

Weil, 1f that was righi in here, that was
rigkt. Because we were & L1litle late. We
were going right into darkness and we hag --
That is & geod moint 1 weuld like %o bring
cut, because when you aline the platform,

if you have to dec & burn just at the end of

daylizght into darkness, and you are ln SEF
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the cnly way you can get a guick alinement
cf ccurse, is to have the stacecraft in an
SEF attitude. At the proper piteh angle.
Yeu nest wvigual cues cuilside, the ground,
the passage cof the clceuds, and we didn't have
that., Bu: we afttempied tc aiine and we 4id
meke the burn at 61:47:47, which was a very
poor burn. We knew we didn't have the troperly
a.ined platferm. We ftried to get the hest
cut of it we could. We Zost control, actuselly,
of the burn. We log%t attitude conirol cf the
gpacecraft during the burm.

Aldrzn It ended up the IVI's were showing 2 or 2
maybe up tc 3 in the left/right and up/down.

Well., the attitude was changing.

Lovell We really didn's know what...
Aldrin We did know what it was, and I think we

stopped our purn short, because...
Lovell Well, the thing Is that -- we didn't even
knew whichk way the platfere was pointing....
Aldrin Sure, after the fact, iz loocked like it was

mayve 20 or 40 degrees off in yaw, perhaps.
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Well, there ware & low of facsers that reeily
indered us. We had gear all over <he cockpivt.
Of course, if you wanted to start the eating
Trogramn, which we had attempted tc do, then
reailizing suddenly +that we were really short
for Time the platform alinement sook time,
The fact that we were going iInso a night
pericd hinderes our pieiform alinement. The
control problems prevenied uws from quickening
the alinement or getting SEF prior to i%.
That was Jjust the begirning of the problems,
because we still had to sclve that one and
get it under control. But then 1 hour iater
we had first pass on S5-51. That is a heck
of a way tc approach a significant experiment.
ing also, 15 minutes pricr to that 5-51 experi-
ment, we hed to copy dewn & block 7 update.
S0, we were guite busgy which points out that
the flight zlan is just & little bit too tight
here. We have to take a clomer Zock at where
the spacecrafs is, what's wrong with the

gpacecraft and allow time to get the most out
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of it. After all, we are fTrying tc get ihe
moss knowledge and information out of the
misgion and we ought to utilize equipment

tc reflect this.
cust one more comment on the phase adjust.

t is advisable to allow the crew, or et

the crew know the reasons for various
maneuvers. We did not have a reascn as the
time for the phase adjust meneuver, It would
have been much better if we knew what the
grounds intentions were. Okay, let's get

on intc the third EVA, and we will cover the
experiments as & group.

I guess the comment here is tied In to the
flight pian business., It was very rushed in
getiing prepared for 5-51, which was a rather
touchy experiments anyway, and was scmething
that reguired good pointing commands ic see
the thing and without a very well salined

platform, it was preity much & hopeless task.
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W boegan Lne slandup EVE preparation arcunc

£3:50 mccording to an upda*e. £Lbous this time,
I “kink that tne [lighl plen was mosiiy out of
cur fllght plan updale procedures section,
wnlich we were using., Most of cur ecuiprent
wen a.ready ous. OF cocurss re basic reascons
Zor Tne EVA, no. 1 was an equipment jetiison
of ltems that we nad used for the umbilical
a¥A, n additicmn, we stilemptied Yo do scme
ultraviolet phatogrephy =f siers, and alsc

ol surrige., Wsil, the problems thai faced us
at this +ime, on the third EVA, were contrcl
prchlems which were getsing worse. Althougn
we hadn't run a thruster check a2t thnig time,

1l thinx that Tasically was & mistake. 1

thirx we should have ftagen <ime migh' here Lo
run & thrusier check as a matier of safesty
hefore we did that tnird EVA.

wWell, T =hink we also should have clearcd the
alr about jusi how acceptable or unaccervable
the use of the forward firing thrusiers would
have been during zVA. We had our own opinions
about 1% and they weren't too well founded

reg_ly., Iy fewlivgs wers tnat I oihough. no
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hetch was plenty of protection the way it was
for me so that I wouldn't have heen concerned
about the right forward firing thruster firing.
But that sort of thing certainly was needed
and i1f we could have used it, I think, in the
EVA, as we will point out later, we could have
enhanced the photography that we were getting
8 little bit.

We told the ground what our problem was; if

we wanted good attitude control, we would have
to exercise maneuver thrusters and primarily
number 12, To get right yaw. We said that if
we wented to get good pictures of the sunrise,
long exposures would be required which reguires
a8 steady camera, then we would have to mount
the 5-13% bracket, we would also have to yaw

the spacecraft right, which was contrary to
what our thrusters were giving uws, It didn't
want to go right. But, it was decided then
that we would maintaein an SEF position, which

the platform mode would do, once the rates were

CONF-LD\NTTA/L
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nzlied. And then the camera would be hand
heid.

Did the ground specifically say nct to use
those ithrusters?

That is right, the ground alsc suggested ...
They seaid to go ahead and stay 5ZF ...

I don't think we nad encugh time %o really
figure the shing ous. And I don't think the
ground realized that handhelding wasn't going
t0 sclve the problem, Tecankse the sunrise was
right pehind the hasch. I couldn't get up
over it, so 1 had %o get around ii and well,
we got the indicaiion that, welX, okay, the
pictures would Jusi suffer on account of that.
But T think we could have gotien ourselves

in & better pcsition.

Wel:, that was the situasion at the time of
the thire EVA, I was & 1i3tile concerned abcous
the control system. I didn't wani it to go
wild while we had the hetch open and Buzz

wes in a standup position. We then elected
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to stay in the SEF positicn in platform mode.
We were not going to use number 12 thruster.
Buzz hsnd held the Maurer camera.

One difference from the flight plan was that
we were obviously going to have the platform
up whereas we had plarmed not to have the
platform up initially.

Yes, the platform remained up for this parti-
cular EVA,

We had already stowed the hoses and everything
else, having made the decision to do this EVA
on Jjust the ECS hoszes. Looking back on it,

I guess, well there sre two sides., I felt

it was valuable to look at different configura-
tion EVA and since the retro camers was not
going to be mounted, there was no apparent re-
guirement for extra long hoge lengths. So, we
made the decigion that we do it without the
ELSS hoses and discard those slong with the
Jumper. I didn't realize that pictures of the

gsunrise were going to be difficult, so locking
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back on it, I guess it probably would have
been better to have done that standup EVA
with the other hoses.

One cperational comment, the flight plan
called for the opening of the hatch in the
night time because of our situation, I re-
quested to the ground that zz soon as we

were prepared to open the hatch after the go,
we would open the hatch in the daytime so
that we would be all prepared, all set to
teke pictures at night time, we zot that

go and actual hatch opening occurred in the
daytime.

Suit integrity checks went Jjust as they had
before, I guess 3 to 4 tenths was the maxi-~
mum that they dropped down. We were getting
to be 0ld hands at that about this point.
There was no problem depressurizing the cock-
pit. Same procedure as before, and the hatch
worked like a charm. I tried in wvain to talk
the Command Pilot into using the block and
tackle as the hatch closing device instead

of the other one. We stuck with the reliable
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bar, I guess I didn'% make the point sirong
encugh that that thing really gets in the way
when you try and take piciures around the
frons, and it sure did.

Lovell The Command Pilot had visions of Gemini IV wnere
the natcn didn't close at all.

Aldrin i beger. the thizd EVA period, we decided to
let well enough alone,

Lovell I thirk we did come %0 a tenzative conclusion
there before we opened the haitch that wnat we
would do is go shead and hook up the block
and tackle and cliose ihe hatch that way, but
somenow in the rush of getting pushed back
ir by the ground and refusing to let us take
eny pictures with the Hassablad that we for-
got shat and we also forgol 4o jettison the
EVA visor,

Aldrin We remembered about using the block and tack:e
after the hatch was cinched down and I was

reluctant tc bother about recpening the haich.

CcO AL
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covell Ko, you can't justify reopering the naich
juss o go tarough an exercise lixe tha’ oo
gel 2id of the wvisor,

fldria 50, we elected to forge. about 1%, keesp thne
viscr, put the block arnd iacxle In the museun.
Fow, _et's see, *he hatch cpening was normal,
ind we got squared away and looked lixe, as
T gos inso position, it wasr'’ disturbing the
spacecralt too muen. I could see the flashes
of the *“hrusters firing, once we wens invo
darkness, 'mere were times wnhen there were
no thrusters firing and thnen I would move a
litzle tis and Jim would comment, I guess you
cou.d near themn firing.

oovell I could feel the thrusiers.

Aldrin I think I could hear *thnem or feel *them, I am
ret sure which, I was definitely aware of
the ligh%s of the -hrusters firing.

Lovell Iy concern was the fect that, whenever Buzz
raie a major movemsrnt while standing up, the
thrusters woull real’ly go. I knew that there
wag ar anomaly there. [hey were overcorrecting

themselves to take care of our problem.
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I thinx it's significant to say something about
what we tossed overbecard and how we did that.
Well, of course, we had the ELSS and three
other pouches, one was the umbilical which was
crammed full of as much additional gear as we
could get into it. Then we had one sidewsll
pouch, or footwell pouch, that was also stuffed
full of ECS hoses and connectors. We had one
additional pouch from the left aft box that was
stuffed fuil of food and other things.

Waste food.

Right, waaste food. We opened the hatch, I

got rid of the two smaller pouches first and

I think the EL3S went next. It locked like
guch a great view that I asked Jim if he had a
camera or gomething that he could take a ple-
ture of it. I don't think you had any at the
time.

Yo, we didn't mount the camera on the third
EVA.

So I decided I had the only camera here, the
Hasmselblad. I got the ELSS ready and gave it

a push, Got rid of the wmbilical and they all

went forward and up slightly. I picked up the

CONFIW‘L



Hagselnlad, this was before darkness. Turing
v scheduled rest geriod T togk some pictures

wish tne Hasselblad

of tre stuff ocving
whey turn ous or nsh,
Then we got ints an exercise teriod as T re-
cal-., 1t was otvious that it was impossihble
<o do any exercise tefore haick cpening., T
dor's thirk this was cver a station. It was a
Tittle eagier in a wey vecause [ nad shorter
roses. We were s “ittle concerned tnat perhars
the exercise might disvurbk the spacecraft a
1istle bit, sc I held felrly 4ignt by tuskhing
my feet to the outside durirg the early pmrs
of the exercise. IFighi mear the end 7 les go
completely, so that I was completely free, and
then started gyrating my haads, I managed f¢
beurce against the spacecraft every so often
while I was doing this. Jim could cerzainly
notice what was going on. He sald ftaxe It
easy, and the thrusters starved to fire.

Lovell They were going wild and I was waliting for

that spacecrzit to go.
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Now let's gee, we went into darkness, I had
the Hasgelblad up in the front underneath the
hatch cleosing bar. The Maurer was set up with
the blue hack and the clips filter, with no
shutter releage. It wag set up at one tenth

of a second. We had the tether on it and the
tether was connected to the small electrical
line on my suit electrical line just before it
went into the mike button. This was a very
good location to have something tethered. It
was always right with you. To help out in case
it was too dark during the night passes, I took
the penlight snd the pocket elip and clipped it
on the tether so it was right handy. I had two
thingas on one tether there. That wes sbout it.
T did take several other pictures with the
Haasgelblad other than just of the eguipment
going sway. 1t was just about this time that
Houston emphasized that we were not to stay
open. As soon as we finished getting the pic-
tures at night and sunrise, to go ahead and

button up. I wasn't convinced that with what
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was coeming afterward was go imsorisnt that,
orce we had the aatch orened =nd with geood
attitude cortrol fwe Fad = goed staeteside pass
coming up snd the Hasgselblad was cut with a
big megazirne on it: It meemed ¢ me a shane
rot So Zuat stay out & Tittle b1t longer and
ta<e gome pichtures as w2 came over the Htstes.
Fviderntly they were in = rush to get us back
in., Trat geemed 4o me it could have been a
real time decizion orbeard based on the situa-
tion we had.
Well, you did get nictures of Uriom and Gamnms
Velorum, d4idrn's you®
Ch, yes. Teking pictures of the sizrs we had
a whole 42 frames to take. So - staried lakirg
plctvres of lrion as scor zs it came up, hand-
kolding it. Tais was quite an easy operssion,
real_y. Ther as Gamma Velorum came up ard
moved cver the hatch ares wrere T could see i3,
wag able tc get pilctures of thas.
Fear the end of 4the night pass, [ guess we had

mayve 20 pictures left, maybe a 1litile less tran

cone®®iriaL
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this when we were approaching sunrise. I
started {rying to figure out just exactly where
the sun was going to come up. As the glow
started to increase to the east I could only
see the northern part of it by looking sztraight
ahead and bending around the hatch a little bif.
I tried to get up to look over the hateh and
that didn't work, So I stooped down a little
bit and looked through the window. This way

I could get a fair idea of about where the sun
wag really going to come up. BSo I started
taking a couple of preliminary plctures before
the sun actually did come up. The experiment
called for taking pictures every ten seconds
from actual sunrise until the sun was two de-
grees above. The two degrees was gupposedly
where the sun goes through the UV horizon and
this is what they specifically wanted to get.

I continued to fake pictures of the sunrise as
fasgt as T could until the sun was well up. T
wou.d estimate maybe six, seven pictures were
taken during the actual sunrise. This was a

rather difficult operation and tiring. The

*®.
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only way I could get ii dore, ag I could see

2% the time, was: c¢ock the camera with both
hards, then hold it with the right hand, put

it out in front of me so that it angled off to
the r»ight arocund in front of +the hatch, nolding
it with thumb and wnatever fingers I had on the
right hand, keeping the index finger above the
trigger mechanism. Then I just pusked it to
taxe the picture. I guess it could have been
taxen with the extended timer, or with the
release cable, It mignt have improved the
situation, but not too much I guess. I don't
think the action of closing the shutter for the
one second exposure caused ftoo much motion of
the camera. We'll just have toc see.

After ithe sun was completely up, I wanted to
get into positicn 1o take pictures of Oriom.

We had a fairly good update from the ground as
to about how far tack and off to each side iz
wolld be. We knew where both Orion and Gamma
Velorum were with respect to the orbit plane

providing we had the platform alined. I'm
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afraid that sunlight off the white zdapter
migkt have gotten into the lens wnile 7 was
taking these piciures. T itried te look &t the
gnedow on the Tens itweelf while I was taking
the pictures of Gamma Veloram. To take those
pictures I nad to point 1t off 4o the right I
the area sbout where 11 could get into the sun.
So, I had to drop ihe camera down below the
gshadow produced by the hatch. The pilctures of
Oricn were well in shade at the time, but the
problem theve was the refiection from the
adapter surface.

We ueed up the entire mzgezine. That was the
end of the experiment and we finighed, essen-
tially, the primary purrtose for the EVA. Sgo,
we c¢leaned things up and got ready for the
exercise; went through that with no particular
problems. Oh, I might mertior that for both
the utmbilieal ¥W4 and the third =VA, we lefd
the 5-12 experiment in the right hatch pouch.
It seered %o be sgo well gituated in there that
I hated to burder down my comrade by situffing

enything else in his footwell.
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Lovell I'm certainly glad we came up with that solu-
tion too. 1t saved the tether., It saved
everything.

Aldrin Yes, that was a good idea. It's something

that you think is going to work out. You
really have to see the real gear and the real
gituation to convince yourself that it is
definitely no problem or no safety hazard

at all having something like that sbove the
hatch.

Lovell Actuelly, I think in all the EVA's I found
that I had a little bit more freedom of move-
ment and could do a litle bit mors than I
thought I was going to be able to do in the
cockpit. I was pretty wsll cinched in but
I stood to do more than I anticipated.

Aldrin Right, for ingress, when I got way down and
the hatch came down, I could then move up and
down without too much {rouble. A4 1little bit
in contrast to what we'd expesrienced in the
zero—-g girplane and the mockup.

Lovell Ingress was normal, We pressurized the cockpit

with standard procedure and at 4.5 opened up
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the hatch.

It was amazing how clean everything was after
we had gotten rid of all that gear. It was
about the cleanest spacecraft there had ever
been.

One mention that I would like to make is the
eye lrritation. I was a little concerned
about the third EVA, the fact ihat I had gotten
this eye irritation just at the end of the
second one. I was kind of curious as to what
the situation would be on the third one, but,
thers wasn't any eye irritation on the third
EVA, Both Buzz and I were on the apacecraft

environmental control system.
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5.0 HZTHOFIRE

Proretrs operations ir the spacecrafs were
fairly normal. We hai ore probtlem. We were
going through the prereurs checklist., I actu-
ated the RCS system over the States go that
Yney would nave somwe geod TM readcuss while

we were still over Shers prior wo LOS., I
actuated 1%t gbout 13 minutes earlier than <he
checkligt called for. Just about that time,
as we were leaving ETR, we recsived a message
from thzm that our Hing A regklated pressure,
wnich we have =o readocut for In the cockpirz,
was high. % appears we d“dn't use Ring &
enough, We ended up siaying on Ring A, and
gocing off +he (JAVS system early, for the
remainder of the plaiform alirement. 1 was
worried about ithis since we had limised con-
tro.. I wanted 1o make sure T could still
aline BEF with *he CAMS gsystem prior to our
prereirc work. his I was able to do. As a
ma:izer of fact, we 8%il1 had encugh control in

T

“ne GAME gystem Yo allow us <o make this. We

»

used Aing A to get down the regulated pressure
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to an acceptable amount for retrofire. We

were a little reluctant to use it. I guess

we 2ot reprimanded by the ground several times
because we were sort of scotchy with the fuel.
Passing Carnarvon we 3did gat it down completely.
The updates were nominal.

Aldrin We had discussed this with Cap Com beforehand.
We used a slightly different technique in
verifying the load inte the computer, wnich
worked out nicely. He was clued in on what
we were golng to do., What we did was ask him
to give us a little bit of time betwzen each
core or address location. Jim copied the num-
bers down as they came up. A= soon as we got
the address, I had already dialed in the ad-
drega. 1 hit READ while he was giving us the
number that should be there. They all agreed
to within one point in the last significant
figure. It enabled us, after we got to ad-
dress 04, 05, to really have it down pat. He'd
read us a number and I'd see what I had and
I'a say go., And he would just go to the next

one, and I'd say go on all of them. It

CONIRENTIAT
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worked out very smoothly. So, they knew that
we nad verified everything right at the same
time as reading the load up.

We used our sequentisl checklist up until
retrofire time. ter that time I put mine
away, and Buzz used his exclusively.

We used the card on the left hand side and
updated it with the RET of 400K and RETB and
the bank angles as they came in after retro-
fire.

We got a check with Carnarvon in updating our
event timer and we were in good shape there.
We had & retrofire time of 93:5...7:58, asome-
thing like that. We were given a change 1o
the preretro checklist which consisted of
leaving the Agena power circuit breaker in the
closed position s¢ that the 5~% heater would
keep going to xeep the frog eggs warm. I
found out that, as Frank had told me bhefore,
we'd been so used to the degraded thrusters
in the OCAMS system that we were geiting to

be gquite proficient at just maintaining a nice

position because of the thrust level flow,
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Cnece we went into M2 we aga’n got full thrust
anad good control and there was an initial
tendency o overcontrol tihs *thing,

We were in reie comrand there a7 cre time.

We obviously had a much greater respense in
RCS.

Imuch greater response. 4After our 2:56 check-
“ist I wens to & *wo ring rate command to

get down to retrofire aititude. The response
was tremendous. It would really Jump and get
invc posizsion., This was guilte unusual because
we hal been so use to working with almogt
nothing for the lasi ihnree days.

We got the update for <he onboard calculations
in terms of the downrange reedle deflection

at G125 and 90. I% changed the curve a small
arotns from 4the one that we nad in she beox.
Trere was no problem Ziscovering whal shis
curve ocughst to be. 0One thing Lhat changed in
the prereiro preparation was that they wanted
te to power down or turn off completely

gection two. We came on with, I

CONFIDENGIAY
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think it was battery one and three at this time
and turned off the two remwmaining stacks that we
had in section two. Section two was degrading
considerably faster than section one. It was
obvious onboard that most of the current load
was really coming ocut of stack alpha in section
one. A little bit was coming out of bravo .

Lovell Yes, Section One.

Aldrin Very little was coming out of the twe stacks in
gsection two. So, we shut that down and we had

bvatteries on ani fuel cells for the ....

Lovell Retro preparation.
Aldrin Yes.
5.2 TR*O
Lovell Retrofire was nominal. It was an automatic

retrofire. We had no problems in maintaining

control. The retros seemed to be very well

alined and our update for the retro Delta V

was 301 aft and 113 down and we actually got

302 aft wasn't it, or was it something else.
Aldrin It is supposed to be 302 and 113% and we got 301

and 115.

coneiRTIAL
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Lovell Right and we had a 4 left in There and 1 could
a_mest predict the 4 lef< tecause 7 notlced ihe
lzs3 rocket was not quife as well alined as the
first three. During this retrofire, we moved

slightly to the right wrnich probably gave us the

4 left.
Aldrin The countdown communicatiiona were excellent,
Lovell We had good communications this time.
Aldrin I was surprised & geood bit because I wasn'st pre-

rared for the acceleration that we were going to
get. 1t wasn't a large acceleration particularly
bus otviously I wasn's prepared for it., I had

a finger on the wanual retrofire button, or close
t0 1t and one right close to the start comp and
the other one was sitting on my clock to get it
going. As soom as retrofire went I foura both

my hanids and fingers were atouf gix irches aft

to where they ought to be. Then I recovered and
goct the clock and start comp pushed and by the
time I pushed manual retrofire il was rather
acadetic. The ovlatform wasn't awitched to free

until about I guess 30 or 40 seconds afler
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revrcfire. But, since everything went nominal
tke platiorm sutomatically swiitched., This is
Juat a backup mode. I made ugse of the technigue
that . had discovered in the simulator. I'm nos
sure that it is of any wvalue pariicularly, tut

~ did read to the ground a more accurate number
thar the IVI's would give, by reading ous 80, &1
and 82, I think the only thing we're updating
with that is in cage we fiy the bnank argle. In
cagse *t's an open loop reentry and we fly the
tackup bank angle, the ground should have a
slightily vetter knowledge of where we are goling
to Zand., The increased accuracy of the retro-
fire would update the tiwe of change of hank,.
I'm not sure whether it fs significart or roil.

I guess we'!ll have to check with the reiro

DROPLE.
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6.0 REENTRY

6.1 Reentry Update

Lovell “he reentry itself was as we had practiced and
we had no real changes or surprises. I immedi-~
ately took a real quick look at the first retro
checklist, and got the clock started. For man-
euvering I rolled upside down and got the horizon
at the top of the window. This is in contrast
to Gewmini VII where we had a night retrofire.

We had a day one this time and I'll have to
admit that & day retrofire is a lot more com-
forting than a night one, We had no problems
getting the horizon. I banked a little bit so
that we'd have not quite a full 1ift position
so that when we got to 400K we'd have a needle
deflection and this would give uz a check on
our 400K time.

Aldrin Pid you see anything going forward when we
retrofired?

When we met OAM3, electric and adapier, seems to
me there were things going forward.

Lovell That's right. The equipment adapter went out.

Aldrin But also it seews to we that during the actual

CcO TIAL,
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resrofire gsomething was movirg forward also.
“here was something that ycu could see out the
window that was not normal,

Tou might be thirnking of when the rocket suddenly
STOppei. .

Well, 1t mighs have Deen. Other *hirgs in *he

cockpit were moving around, The camera was mounted

on the bracket ir the righit hand window and I am
not sure whether we got picture of the retrofire
or not. But the camera was rumming at the time.
After reitrofire, I then siopred that camera

and sock the camera down and put the wide angle
lens on is d changed the film. I put that film
that was in *there in the orbital utility pcuch
and got ready for the actual reentry.

400K time came Just about as adveritised If T anr
net mistaken.

It sure did, that was within a couple of seconds,
As a matter of fact they updated us with new
times.

Right.

Just a couple of seconds tefore or after the
400K time. I think that was 20:08 and we got

it about 20:10, something like that.

cONERITIAL
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Rep They walted a little bit long.
Lovell Yes, they did.
Rep The only reason they were waiting was to get

more track.
Aldrin It was 20:14 and changed fto 20:08.

6.2 Attitude Control Modes

Lovell Just to record the wmodes of the spacecraft at
this time. ZRetrofire of course cccurred in rate
command and two ring rate command, Acme position
of course, Right afier that I went to Pulse
Mode, one ring. I uzed ring A because that
regulator pregsure was still high. I just held
ring B in reserve, 1 used pulse mode all the way
down to past 40C0K. Once we got to 400K I rolled
to the backup bank angle of 46 degrees left, I
maintained 46 degrees left all the way in. The
one little surprise toc me was the fact that
guidance initiate didn't come as quickly as I

thought it was going to come.
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Yes, I really thing we discussed this. We ought
0 bz giver some tall park time cn this.
Someirning within a minute or sgo. Holl bark was

at ©5 mirutes and = few seconds.

wae 'rn the backup bank angle and we were
gtarting to really reenter st this time. We were
really coming down througn it, I was woniering
when I was goirg to get needle deflects. We had
gotten an undate of about 61 up for needle de-
flecsion but noshing had happensd on those
needles. I maintained the bank angle and 1 was
orepared to go at 26:03 to the roll bank angle
but just avout - what was 1% {two minutes before,
3 minutes before, something lixe that . . .

Tt wasn't more =har ? or % miruies before 26:03,

About 22 or 23, something like *that . . .

Jeentry ttrol T iicu
geentry Control Technicue

Lovel”

We got ar indication almost neo cross range
grror and the needle did inceed go up to about
€0 miles wrich surprises me. 1% was very accur-

ate.
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Jugt before that time though, T went from Fulse
Mode into Reentry Rate Command and while I was
controlling the spacecraft to keep yaw zero at
46, At that time I then controlled the space-
craft to zero the roll bug. After guidance
initiate with the roll bugs then zerced and after
the gpacecraft reacted, I switched to reentry
mode. We were still in ring A and we went to
reentiry. Immediately the RCS systems started
firing and the needle did not zero. It stayed
off just slightly to the right T would say.
About 1-1/2 units but the needles started to
converge snd it appeared like it was guiding
correctly. I let it go. The thruster firing
wasn't too great. The RCS wasn't really putting
out too much.

About this time, I guess the source preasure

was reading 1700.

I think the onboard voice tapes are going to
reflect it, too. T had Tuzz check it every

five seconds I guess to make sure. One thing

I wag a little worried sabout was that I didn't

", d
COMPIENFAL"



want to run out of ring 4 on the automatic
reentry guidance, since we had used it the rev
before. Then it would be a little while before
we got ring B.

Aldrin Well, you wouldn't realize it really. You'd
suspect thait the automatic wasn't working and it
would take a while to figure out that the system
wag actually depleated.

Lovell ind in a day time retro reentry with the flames
up there you can't really tell if those things
are firing. 7You have to really look at them.
Sometimes you can see the spurts but with a lot
of flame up there, you can't.

Aldrin I could see during the reentry some flame, but
not in the thrusters itself. It wasn't coming
from the thruster firing but there was some
heating up between the two rings, right next to
one of the nozzles that, as far as I could see
was coming from the heat shield, Coming forward
and causing a hot spot to build up there. But

it wasn't from the thrusters.

COMN-HAL
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~ neinsained =z meonitoring positicon wish the
rard coutroller. *verytime tne spacecrafs
woluld roll or the needle would deflect, I'4
ptt the stick over in that ceos’tion in case
somethirg haprened =and we went diversion, or
the needle started <o diverge so I cculd go to
Beentry Rate Command znd tzke over manuslly.

As the g's built up, at about & g's with the
gource pressure of around 160C or 13502 pournds,
I played i% safe and put ring B on the “ire.

We got up ¢ a maximm of & g's shat time ard
we were then in two ring reentry mode. I ket
it thet way. The reedles did converge to zero.
The srscecraft rolled Jjust as advertiged and
raintalined a zero needle position, all the way
down through “O0CK where the a’timeter started
coming In off the peg. Trere is a little while
there where it dances bzcx and fortrh trying o
figure out whether it should start going down

or not. Finally she comes down and at about
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5CK the needles null. A1l the needles null.
Thne guidance is all over with, At that time
I went out of reentry mode. I went into two
ring rate command, because we were already
lined up along the wind line.

€.5 Drogue chute deployment

I wanted to damp out all the oscillztions before
the drogue deployment. Then at about 50K, T
think maybe about 500 or 1000 feet lower than
50X, I punched ocut the drogue chute, in rate
command mode. The chute came out okay.

Aldrin Seemed to me that there were clouds above us
when I saw the drogue come out. That doesn't
gound reascnable ai all.

Lovell No, there is a puff when you go subsonic, About
T0K you are still supersonic. When you go
through that sutbsonic areaz for some reason you
leave a puff of smoke or cloud or something
there and that is what you see. So about 5CK
when the drogue is deployed the RCS system was

gtill firing in rate command and there you

cOMMENTIAL
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settle down so I turned off everything. I
turned off the control system and immediately
we started getting this oscillation which
really wasn't so great. I think I turned it
back on again to damp out the system. But it
really wasn't necessary. Then we went through
our normal checklisgst.

Before the drogue came out 1 was looking at
address 86 and 87. About 70K I have recorded
that 86 was 2441 instead of 2444. 1 d&idn't
write down what 87 was. Tt's on the voice tape.
It was supposed to be 29000 and my recollection
is that it was 29006. It did change a little
bit more from that, as I recall, and these will
be on the voice tapesa. They evidentally didn't
receive our call on what they were. The same
time I read them I called it ocut over the UHF.
Did you receive a drogue deploy call? Were we
in VCX at the time, Buzz?

No.

CcO TIAL
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Trem 50K, or whenever we put the drogue out
down to main chute deploy at 10.6K, everything
w2s nominail. It Jjust came on downy we shut
tnings down, We went through the normal check-
list a%t the vericus altiitudes. Things came up
guite fast though, there wass ro waiting asround,
We anticipated it some, by having the D-ring
out asg part of the posi-retro checkiist,

We declded *o put the D-ring out at posi-retro.
There is one thirg I would like %o mention., I
thirk it happered to both of uvs and we didntt
talk about it untii we got on the ground. A4t
the nigh g level on reentry, with the I-ring
in oy lap. the sidewall pouch with 221 the books
and the filters for ihe window arnd everything,
broke loose and slammed into the seat and up
irnto my lap. I had grezt concern that T was
going te just grab ahold ¢f the D-ring and

Xeep pulling 4. There wasn't anything thas

I could do at the time. The g's were building

comﬁwm
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up, 80 I Just tried tc squeeze my legs together
and hope that it wouldn't go any farther.

Mine didn't really come off completely, but

I felt it give from its initial position and
come back against my right leg., Afterward it
geemed to be in sbout the right position
though.

Well, this is bad news because T didn't want
to see myself punching cut right at this high
heating area.

T didn't have any pouch covering up the D-ring
on my side. What did you have on your side?
Did you put that thing back down flat on the
floor?

Yes, I put the footwell pouches back flat on
the floor. The sidewall pouches that were
veleroed to the outside wall had torn loose

at the high g level and came slamming into the
Dering area. As soon as we were on the two

point suspension, actually before that, we were

COMEDRENTIAL—
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or. sirngle point susrensicn or the main chute,

~coked down there o meke sure tnzt D-rin
WES Cxay. on twe point suspension we then
safetied the Z-ring.

Zer T¥ i+ radn't teen okay, you would have heen
leoking &t it from the outside.

Yaln goute deployament

Lovell Tnatt'a right, I was kind of curious +¢ gee 1if
it hed actually zulled out 2 little bit more.

We safetied the D-rings hefore we landed.

Lldrin I didn't notice much oscillatior on +thne chute

b

pefore going to two poirnt., It seemed to stay
righkt p above usy 21t wasn't moving vack =nd
forth.

Zovel” Mo, ¢on main chate there wasr't much oscilla-
tion. On the drogue cnute there was & 1ittle
osci’latior,

Aldrin Fvidental_y, we were swinging some, bui of
coctrse, we couldn't desect that perticulariy.
We went Yo two poindty I wasn't able to get any
pictures of +that. T was nalve enougn to trhiak
“nat T might g2t a picture of the chute, bui

T <hinx it was out of filme by then anyway.

CONMRAL
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I, perhaps was a little bit late in getiing
that D-ring stowed that was supposed to be
gtowed at 2K. It was prohably bhelow 1K.

Jim was saying we might hit early, you‘d better
not trust the altimeter. Buif, I sure wanted
to get that D-ring out of the way.

The two-point suspension wasn 't bad this time.
The camera during reentry was held initially
flat against the window, with the wide angle
lens., As we built on up to 4 or 5 g‘s, it
locked like this was taking a good bit of
effors to hold it there, so I just let it
back off against the suit. It was taking
pictures essentially with the lens perpendi-
cular to the plane of the window. I felt

this would give us a good angle exposure. The
camera didn't give me any particular problems
during the chute coming out or anything else.
It tended to stay right in my lap pretiy

well, once we got into a g field sagain being
on the chute., It did at one time drop down

on to the floor. I am sure it did at impact.

-~
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Fverything wert down pretty hard there.

I couldn't see out of my window, but I looked
out of Jim's window and I could see the horizon
on the water cut there as we were coming down
on two point,

We managed slso to see a cireling helicopter
before we landed.

Tou did.

YTes, I did. The two point suspension shock

was very mild; we braced ourselves with our

arms as we had learned previously.




=
R

Zmpact

Love 1

Aldrin

Lowvall

i

CONEIRDENTIAL 315
T LANDING ARD HECOVEZY
Impact was more severe tharn anvicipased. We

nit sort cf flat I am sure.

There wes very _ittle sids force, a 1lisie

ki< pack, but just mestly sIraigns down.
Straight down; Lt was quize a gevere inmpact.
Buzz seid "We've got water ir <he cockpit ard
sure anougn we rad water in *he cockpit slosh-
ing back ard forch on top of ‘the camera. I'm
nct too gure where the water came from, T

ar positive that there was no leak irn the pres-
sure no.d. I think it came through probvadly
the wvent wvalve or gomething lixe that; due to
the sudden impacs.

1 started geiting the vent valve, waser seal

and the snorxel Inlet down. We goi che

repress valve on <o build up a little bis of

presgure 0 T.2.
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J.2 Communications

Lovell Coumunications were good. I called Hecovery,
but never did get an answer from them. I
then put up the HF antennae and we went to
HEf and called. I think T called Recovery or
Houston and the Caﬁe Comm Tech answered and
sald we have you and we're pasging you through
Houston. Then I got hold of Cap Comm in
Houston and told them that we were on the
water,

7.%2 Postlanding spacecraft status

It was while we were going through this post-
landing check that we got a call, or just
shortly sfter that, from the swimmers.

Lovell Swimmers were in the water. I saw the heli-
copter overheal., They jumped in and put the
outside phone on., First of all, they gave me
a signal 1f we were okay or not. I gave them
& signal back that we were okay. Then they
rut the phone on and said we'd have you out
B8 soon as we can, but the seas were gquite
rough today, and it might take us & little bit
longer. I looked at Buzz and he was busy

throwing switches.

CONGMENRAL
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AZdrin I warted to keep oceupied now. The sitaation
that you are in right afler the end of a fligns;
you're down on the water and the seas are
rough and you're terhaps rnos feeling ‘n too
greas shape or youTre not sure just how you
are going to end up feeling. Perscnally I
zhink I could have used more training Ir this
sort of situation. Rurning shrough the switches
te pe thrown and geing through +he checklist.
You can do 14 din & nominal way and iis very
simpie; you Jusi sit there and read the check-
ligt off., 3ut, things are Just not nominal at
all; you're being “ossed aboutr in the water,
is's hot; you smell ar odor and you comment
about that and this detracts from what you
are doing; there's water sloshing around., In
the process, we omitted a couple of 4things in
the checklist. We didn'<% getihe mortar pins
installed untii after the hatches were open.

We ended up not getting the HF antennme bnack In.

: S
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Aldrin I ‘rink we have come 2 long ways in trimalirg
up tne chaecxlist as far as whicn switches are
on and which swi*ches are cff. But, we s53ill
ran nto a 1liszle Bis of srouble, I was read-
ing off the ilst 1o Jim as Yo whas configura-
sion his ough®t to be, because it siill says
all cireuit breakers off excepi—

Lovell Thilg is a pariicularly bad &area because of zhe
way 13 Is writiern. You want to save space
‘n the checkligt, Bo, they say all switches
off except; and it is hard to find a place o
stars. You dor't krow which cnes o Leave
of f until they say everything else off. 3o,
we gtumbled throuagh that & couple of times
untii we finally goi it squared away. 3uzz
did mention thas we had g smel. in tne cockpis.
There was & gmell cof burned metal waich is
characteristic, I thinx, of 2.1 the filights.
I wasn't as gtrong as waat 1T had on 7. I3
did no* burn she eyes at all. It was just

ar. cder of burned mesal,

CMENHAL
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At dmpact we hit quite had., Right after that
we seemed to pitch forward a little bit while
it was being drug for just a short {time under
water. We could both see bubbles and that were
definitely under more than just plain foam.

It was clear water that we were undernesath,.

I think it was about the time you jettisoned
the chute.

One ~hing I was going to do to keep cool was

I was going to open the repress valve. I did
open it a couple of times, and that does afford
a source of cool oxygen flowing into the space-
craft. Not only does 1t cool the spacecraft,
but it wipes out the odor. It drives the odor
out of the through vent wvalve., This is a good
idea, but I was a little bit worried. T didn't
want to build up the pressure in the cockpit
for fear we might have an overpressure when we
opened up the hatch, Looking back on "9'g"

experience we didn't want the hatch to fly open.
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When we talked tc the divers about opening
Lp the natchi he menticned very cautiously
that "Would ycu please open the hatch” and
"Z em going to stay clear'. The same guy
that got the concussion on "9", because he
was hit by the hatch, was on our recovery
tegn. Ee krnew first hand then. T opened
+he hatch. I loocked at the pressure and It
was zerc. I left the repress valve off, I
wasn't too worried about water coming into
the spacecraft.

Comfort
“me gea cordition was cuite rough. The divers
said 1t wight take a little bixt lounger o ges
the collar on. We begar getiing ourselves
prepared for Egress from the spacecraft by
putting on the reck dams and wrist dams. We
5t111 nad the fans going and we were fairly
cool in the suits, although I was perspirirg

- - t "
arcund the face. Weren t you, 3uzz?
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Yes, not only on the face, but inside the suit

guite = bit also,

Once the flotation coliar wes atiached, I
noticed a definive improvement tc the stability
of the spacecraft, less rolling end pitching.
Communications between the recovery team and
inside the cockpit were very good. They had
the phone hooked up and things were good.

I delayed getiing uy helmet off because they
were still talking. You had yours off and we
had to keep communicaticons going.

That's right. One item, I would like to mentiom
again is the fact that on prime UHF frequency
there is a8 continuing running commentery on
what'e going on. NWow, this is okay if things
are in good shape, I'd sure hate to have to
ugse that frequency ito say that the spacecraft
has a big leak in it and it 1s sinking., If
they want to have that type of coverage, they

can utilize another frequency to do it.
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bgress was nominal, The "eft hatch was opened
tp. They rad a 2ife raft next o it and both
Buzz and I got out. We inflated cur _ife vest

pricr tc egressing.,

We lefv our survival gear and everything of

courge, back in the spacecraft at this time.

The crew pickup was nominal by the helicoper
and we were flown back to the carrier. We
made a oistake, We forgot to lower the HF
antenna ani when we were ell set 1o be picked
up by the helicopier the pilot did not want to
get close to *the spacecraft because of the HF
entenra, 2S¢ I went back ard lowered the d¥

artenra.
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8.0 SYSTENMS OPERATIONS

Alinement presen®ed no problems at all. We
alined a8 soon as we were inserted and *he
platform behaved properly. We maintained alirne-
nment as much as we could during the rendezvous,
gven with the degraded thrusters Sowards the
end ¢f the filight., The piatform came up to
speed at the croper time aftier a power up, and
alined properly. wWe had no problems with any
of the modes. Display was adequate, window
markirgs were adequate. Controls were adequate.
This kas interfaced peasibly with arn experiment,
but I think that we could nhave alined the pla*-
form. 4As e matter of fact, I think we could
rave alinged the platform gulite alequately

with the D-20 nhad we Tad some problems with

the FDI indicetors, 4As a meiter of fact,

vefore powering it up for reentry, we wanted %o
keep track of what our sttitude was and vhis

was about the only means that we had to look

at the D-10 rneedles.
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Creration checks from the pad were nominal.

We actually made 2 cycles, I believe, before we
got a GO,

T was a little bit surprised at the ability to
detect acceleraetion withk the translation
thrusiers, Tha* i1s to detect acceleraticn by
Jjust obaerving things move and your body move
wher. you hit the thruster. Yocu didn't rave

to hear the thruster firing t¢ know it was
meving because you could feel yourself be Jolted
Just a swall amount ahead, or back, lefi or
right.

That's correct.

Yes. The monitoring ig a genersl cooment that

I *hink covers all the systems. It has to do
with this schedule GO-YC/GO. We've already made
g coarert about it but I will repeat it here,

I don't %think this wasz used as 1%t really should

have been. Originally in the “light plan, we
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had GO NO/GO checks scheduled which is a good
idea. This gives you a formal ftime to go around
and check every particular system and record
in appropriate places in the procedures book
any discrepancies that you see, We really had
the oppertunity to do this only once, in a
scheduled way, If we hed had the time, I think,
we could have scheduled our own checks like
this and recorded them, but we didn?t unfortu-
nately.

Lovell We had little problems in the monitoring system
itself as far e knowing what anomalies were
in the pressures or source temperatures or
regulated pressures. We of course, do not have
a reserve OAMS equipment aboard so our C position
read zero., Propellant quality reed normsally.
We ended up the mission actually with slightly
less than 20 percent showing on the gage.
We would have much rather used a lot more fuel
as that left guite a bit of fuel remsirning.

The problem which we shall discuss shorily will

GONMHPENFL L
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indicate why. Monitoring on the propellant
remaining was an onboard function with the PQI
and we never did get any indication from the
ground of what they thought ocur CAMS quantity
remaining was. They asked us every once in a
while for our PQIl reading, but we never got

an update on what they had computed we had left,
The controls and switches for the OAMS system,
the attitude controller, maneuver controller,

no anomalies, Everything was correct. The
Attitude controller functioned as advertised and
the Maneuver controller functioned as advertised.
Inflight malfunctions - I guess it's sbout time
that we telked about the 0AMS thruster problem
that we had, which wae 2 wajor one on the

whole flight. We discovered it during the dock
mode. It was gome time fairly early in the
flight. We were trying to maneuver the space-
craft/Agena combination around, and we found
out that 1t wasn't responding correctly to the
inputs. This had occurred before alightly and

I was at loss at first at what was wrong because
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I ¥xrew that tThe Agere was neavy on fuel ard that
the Agena spacecraf! comtiraticn might not
respond he same way that ke sgpacecraft would
respond with the thrusters. Fowever, it got

1o be fairly obvious ore {ime when I had the
platform up. Wren I would pus in a piteh or yaw
I rotice that I get a »oll and this is very
familiar %o some of cur *%rairing malfurcticons
which we've had quite & bit of in a siculator,
We ran a guick *thruster check by turning off

all tre attitude thrusters, circuit nreakers

and ther “urned them on one at a <ime to find
cut what wag wrong. At the time we did +this,

we fourd out that shrusters 2 and 4 were not
working. This c¢f course, was firing the thruster
and seelirg 1if we got arny indication on the
needles or ary movenent teo the system. We found
out that the thrusters 2 and 4 were rot work—
ing. That's when we reported %o the ground thet
we were beginning to have irnflignt malfunction.

Later during the " ight, we discovered zlsc

C
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that thruster number 8 wasn't working, I

think this was after we had gotten rid of the
Agena, Around 88 hours the ground asked us to
do a thruster check, which is something we really
should have done before on our own. I think

we are remiss for noit requesting the ground
that we have time to do it. We then ran a
thruster check around 88 hoursy but before that
time let me explain our contrcl problem. Every
time that we would pitch or roll or yaw, we
would introduce a right roll to the spacecraft,
We found out that we would have to go to maneu-
ver thruster and essentially we were using
number 12 maneuver thruster that would give us
a8 right yaw and this right yaw would take out
gsome of this right roll. XNow we were getting
some degraded performance in rolling left. We
could, if we put in a lot of left rclls, get
it. But algo we get a pitch up tendency. When
we did do this and it was only by & combination

of the maneuver thruster number 12 and a lot of

co»\ﬁN TIAL,
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rulsing with the attitude corntroller that we
were able to get into position, It took some
time but we were able to maneuver the space-
craft to a position and hold it to some degres,
bty this combination. Of course, the maneuver
thruster gave us gulte a bit of change and

the attitude *thrusters, some degraded, were
glving us very litile change. It just took a
learning curve by the way %o really determine
whkat you had to do ic cornirol the spacecraft in
this situation. At the thruster check, which
oceurred around 58 hours, we found out the
followirg information, First of all, the
thruster check consisted of turning off all
the cireuit breakers in the 0AMS attitude
systen and turning ther on ore at a time,
firing that thruster until we get 1 degree per
gecond or for a maximum of 25 seconds to see
what the response would be. We started firing
the number 2 thrusier at 88 hours 24 ainutes
Z5 geconds. We let it fire to 88 hours

24 minutes 47 seconds and got a 1 degree rate

COMHBERTIAL.
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or in other words for the number 2 thruster

12 seconds to get a 1 degree per second rate.
We fired the number 4 thurster starting at

88 hours 27 minutes 5 seconds, we got no rate
at all., We fired it for 25 seconds and abso-
lutely no rate at all. Number 4 was completely
out and number 2 was greatly degraded. We fired
the number 7 thruster and found out that it
took 17 seconds to get 1 degree per second
rate. The thruster firing started at 88:30:10,
went to 88:3%0:27, these times are to correlate
onboard tapes. So it tock 17 seconds of
number 7 firing to get 1 degree per second. For
number 8, which we started firing at 88:31:50
for 25 seconds,we got no rate at all. We heard
solenoid clicking in number B however, but
there was no rate at all. Fortunately with the
other attitude thrusters and the 4 translations
thrusters, 9, 10, 11, and 12 were operating
directly and they gave us almost immediate

1 degree per gecond rates when we fired in the

direct mode.

conafiriay
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So thig was our situastion ai about 853 hours, We
first noticed contrel malfunction shortly afier
the first docking with the fgena snid we sttempted
a second night docking with the Agens snd after
nct engaging correstly or oo alowly we ‘ended

to bvack off, and we then found osut that we
couldn't rolli right. At that tine 1 switched

the roil gyro to secondary and I went injc pitch
on the roll selezt switen and we regained control
good encusgh in direct to get night docking at
which timz2 we Zeft it there. We attemptied tao
analyze oar control system that day and on a
gncrt day decking and it seemad to be woarking
oxay.

W= kept that sequencez cf the roll gyro to sscond-
ery and voe woll Jet leglie on plich for guite a
it af the flignt, Tar-iag cae 2f the EVA's,

the ground asked Buzz to observe the thrusiers
firing con the upper right hand corner of the
spacecrafs as yoi are looking forwaol fram

bazk on the adapter. And Buzz did nctice &

CO
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differance in the plume coming out of one of
the thrusters. I believe that thruster was
probably mmber 2. But it was possible after
soms time to still have control of the space-
craft. The control being that we could placs
the nose of the apacecraft in thz direction

we wantadl to. But I must emphasize that this
took & lot of time. This phenomena of always
getting right roll, no matter wnat you did,
took an awful lot to get out. The OAMS hezeter
wag on, the circuit vreaker was on continuously
and it was checked several times when the ground
thought we were getiing freezing of the lines.
We might have had a heater failure, but we did
not kaow about i1t. I might add here that in
having this malfunction, we wers worried that
whether certain modes like rate command or
platform would indzed control the spacecraft.

We foand that if the spacecraft had rates of

CONFM*#?L
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ary zagnisude at all, that going to rate comusad
wotld not siop ke raite, They would tend to
increase it, and essentially the sititude would
go divergent. This was essentislly true on piei-
form; however, if you asanually controlled the
attitude of the spacecraft, to damp out the
rases, for instance if you wanted to align SEF,
and damped ocut the rates completely, by using
thig combination of the mansaver and thrusiar

and the degraded fhruster that were cperating,
and then went into say & platforr aznde, SEF

and platform, the piatform would inie=d xesp

the spacecraft in an SEF posiiion, snd xeep tue
plasform aliign=gd.

It mzzt he daez to the priority that the rate
command has when you have no commend ianput into
i3, and you'rs alrmost lined up, but have some
rasifual rates. When you go to rate command

it's obviously trying to nall out oms of
the rates that it sees., In the process of

doing this, it says that thet one is more

CONEINTIALS
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impertans, and 13 staris feeding In a bigger
rale Into ths other corne, vat its Loglc says
"Ogay, get tnis o2z da1e fivss anl then g0

to tne other one", and it Just can't hmzek it.

Iz can't hacx 1t or Zt'a goirng off Za all diresc-
ticws. Alszo, I thiqk, that due to the fact that

we wers getting Jegraded performance on twa of

tross vad thragsters and they wers varying dzgrees.

Mayhe it sctually helped us out in some respecs,
necguse cone would cverride the other one in

gay PULSE or in DIRECT. We &id findé thet out
when we 3shought we had some thrusters. We usged
the DIRECT mede quite a pit to position the

Agena.

We made our operationsl check as scon as we acti-
vated the RCI system, the ACME and DIRECT modes
were both working irn ring B, seemed to be operai-
ing norrwally.

Let me jumst Interject one thing. T gee horizon

scan down nere for the (0AMS gystem. We really

COWL
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didn't have an cpporturily tc expand on that,

N
w1

bat it appesrs to me that with the problem we
red, 1t might have been a grod Zdea, had we
nad the time, to go into horizon scan without
tre platform up. This dcesn't contrel yaw at
al’, waica would et it move off in yew, but
“t would keep roll and pitch to the certain
tolerances that the mode has. Then we could
control yaw in a rather simple fashion and
we'd alsc nave one degree oI freedcm, that is
yaw, shat you wouldn't have in +the PLAL mode.
[f we had found that this turned out to be =
rather uwseful situation, it might have helped
during that seccnd standup EVA. But this is
hindsignt, 28 we've done on ss many other things.
Back to RC3.

Lovell We checked ACME, DIRECT, and boeth Ring A and
Ring B. We were all set to turn off the RCS
again when we got a2 cal’ from the ground stating
that we had a high regulative pressure in 4,

and so we maintained A thrcoughout the next rev.

r 3
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We had tc deplete the regulator pressurc acwn

ing the RCS

gystien. Az g meitter cf fact, we sguared off
suite 2 bit of ges just <rying to zet ihe zres-

sre down, which we didn't need o 2o Juetl for

contrcl alone, Nc problems with sclector con-

it malfuncslons.,

tro.3 and switches, nc infl:

Aldrin Now on our systens wonitoring, in cur first
Go/fc Go creck we did call cut fto the gmound

tret the scurce pressurss were 1ot eguel 1irn the

twe --
Lovell Source semperslures wers not ecusl.
Aldrin Well, the pressuares and temperatures., Hing A

had 3020 anda 50 degrees and Ring 3 had 2750 ang

50 degrees.  Now whetheor there is any connection

bhetween =<rese diflorences, and the problenm <hal

T

we rad whern we zrmed trosc I don'l know.

Tiovell What was the lower ring?

Alarin Ring B was lower in temperature andé Dressure
Lovell Maybe we had RCS hezszer failure on ring E,
Aldrin Mo, rirs B wasn't the one *nat gave us “he

problew.
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Well, I ¥xnow but I mean zhis wight have been a
separate problem. We went over tre conirol
mcdes in the reentry porzion of the debrief,
and I think <hat covered pretiy well inere. We
never used the DIRECT at all, We were ACME at
a:l times in both rings when we did use them.
RCE heatsr was on and it stayed on during the
entire fligh. On an insertion I believe it
was, wasa't it?

Right.

Trnrusser plume cbservations., They were observ-
ghle, cf ccurse, teing right in frons of my
window. There was nothing umusual. We <ried
<c get scme photograrhs of it.

Yes, I tried *fc fzke a couple of piectures during
one night pass. I'm not sure that they were
synced at all with the actual firing. Wwhile

we were bleeding off this excess pressure in
ring A, [ figured I wight as well run the
camera and see if I can get a picture of one

or two of them firing.

CONEIDENTLAL
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aovell Cxuy, we'll do that on Jemini XITT, Thruster
umes on sysiems shutdown, We covered &11 <nis
in the reentry debrief. We nad ne fumes that
T krnow cf or the RUS system at =211. I think
the only fumes that we gol in tre cockpis uf-
ter landing was due wo burned metal arcund
the ghingles.

AZdrin Yes.

liovell At least it smells like burned metal. Tt
doegr.'l smell Zike ‘he propellant of the RCS
system.

5,4 0D Cormand Pilot Suit

Mobility was good. Pressure was adegquatis.

The pressure drer on the three integrity checks,
T think the mcst was .5, I think he had & .>
drop &t one Zime, trner thar that they were
lggs than .%., Temzsratare was good and
hunidi<y was gocd. I would iike tc compare

a li.tle it zere between the lighiweight sult
we had in Gemini VII and this one wo had in
Gomini XI1, Of course, wotility was Zess Tran

we nad in the lightwelght suit but the cocling

CO
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capability of the suiltf, with the body insidce
was & ‘ot betisr irn this guit than it was in
the lightweight suit. Mainly vecause of the
kiz neck cpening in the lighiweizhi suit. “here

wazsn't tne higr humidity znd ~otness in the

roten arez tha'l we had in Tne ligntweight suit.

e

The C02 indicazcr never went of I fthe first
figure, 25 I recell. The suit was comfortzble,
I trnink they had impreved tre suit “remendously
rom the original thas T had back orn Cemini TV.
Lg Tar as the suit geces, it was fairly comfor-

Lt

tahle. Jow during the VA periods, my sult
developed three areas of pressure voirus, I
gunss you could eail i1, I did net notice any
of them until after I got tack down on tre deck.
One of them wasz cn 2e right arm where I zot a
bruisc of some sort from doing somefhing which
I zan'i really recall. Yhe sceond area was on
ine okhegt where I nad betnn ghoulder harness on

to keen -ysel? down in The cockplt

g
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during pressurized operztion &nd the shoulder
harness dug into the chest arez. This was
fairly uncomfortable, Controls were okay.

The 02 demand regulator, no problem. Buzz, how
about your suit?

The mobility was, of course, a little bit less
due to the increased bulk of the coverlayer,
The problem with the left arm that we experienc-
ed suiting up prior tc getting into the space-
craft 4id not turn out to be any particular
bother during flight. It was of no concern
during EVA pressurized. It could still tell

if I thought about it that the vent line was
not routed exactly the way they had been in

811 the training suits. The left one was not
the =same way as the right. It had & hint of
some sort of restraint teo 1t, but this didn't
really turn out to be true during pressurized
operation. The pressure, the highest drop was
.5 during the integrity checks. In tempera-

ture, generally I was slightly on the warm
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side during all the cabin operation. At night

541

I would decrease the flow, especially as morn-
ing approached, if I happen to be awake. This
was more to cut down on the noise that was
coming through the neck dam., I only had three
holes in the neck dam and they weren't large
enough, Two of then were located so that
there was one underneath each ear. What I
finally did was switch over the secondary neck
dam. I took the scissors out and cut two more
holes in it and this seemed to help consider-
ably as far as reducing the noise effect due
teo the air flow coming out of the neck dam. I
also cut it down to a 16 size from its original
15 and this improved the comfort quite a bit.
I was bothered initially by it being a little
too tight and tending to bulge up and not let
any alr legk out from arcund the neck. This
would tend to stick close to the neck and

promote a small amount of perspiring.

cONFIDEMTIAL
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Bueeozuse of warmer then dideal conditicns, i
wid a 1ittle bit more numid in trhe sultl espec-—

tran

ial’y in the croter arcae T

sy other place. I zended to leave tre zipoers

cren Torw normal in-the-catin cperation.  Thise,

tra

T think, tended to give we a 114%tle bit more

vonTilation oy providing a
flecw Prcm that arzea. To comment aboutl the COQ.
Confort in the suit., The legs werce very com-
fortatle. The feet, very corfortavle, The
torse was woderately comloriabic, T-oe HCH hose
conmnecticns and the electrical connections,

g8*i"negs in -hose areas was = ~“dittle bit

botherscrwe.,  Toz main

G

mplain: trat I have
ig heir armms were consideratly tignter than T

wosld went for cziimum comfor=. re lefd one

a Lii more so Inan the r»ignz. T frink this i=

becauge of lre pressure gege [itting., AT zosi-

flighi, we could see a feow Zires from the inner

e

liner cn my arm and especially cn the left arm,

For scversal nourd

CONFIR@AETIAL
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I could still see the imprint of the pressure
gage. The medics took several pictures of this,
Ko real comment on the demand regulator. Visor
fogging was ro problem at &1l. We used the anti-
fogging for all the EVA's. There was no ten-
dency at all %o fog up, at ary time. The umbil-
ical was completely satisfacltory. Its attach
poirt to the harness, we Yzd modlfled several
times after the change in the mission. I routed
it from the connection on the FLSS undermeath

the upper restraint so that it held it in close
to the guit and ther from there went to Its
commection point orn the paraciause harmess. We
were consinually striving to shorten as much as
possible the tether length from the hook to

where 1t came out of the umbilical and I was
guite pleased to gee that this was down to its
absolute minimum. T+ wasn't more than an irch

or 2, I don't think., We actually had i% stitched
in there, so that it couldn't come out. And

Shis proved to be very satisfactory.
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Jo precoiems with the ¥ comnectors. The positive

_oacking devices worked very well. They were nol
particularly a problem ir connecting up; making
the Zast wminute switchover “rom EI3 Thoses going
ir Tre Sop, tc “L5S Thoses conrected going in the
tep. We elected So take two electrical Jjumpers
with us, FPrimarily Because there little concern
that during the first standur *V4 since we were
tgirg an ZL35 Jumper for this. The comnechion

resulted in a8 torzuirng or a twisting of the

| 9

eiectrical Jjumper, because 1t wasn't designed
for bthis uge. The one that we used for the
standup XVA, we used also for the umbilical EVA
and this was per our agreemert with the C3D
pecp.e, We Jettisoned both elecirical jumpers.
We used the elastic strap that's normally ir <he
gpacecraft. There are normaily tThree of them
ard we carried along ore wore and used these to

wrap arcing the hoses and ge! them in the right




configurasion for the stancup EVA. This worked
guite well and was far superior to wrapping
lots of tape arocurncd everyshing. During the
sstardup EVLA, I did use one strip of velcro up-
stream, or at leas® Ltowardis me from the Iast
elasiic restraint shat was on wy side of where
“te two hoses were cormected ftogether. In dis-
cormecting the hoses from the infercomnects,
there was, as anticipated a pop, because the

sea level pressure was still iIn the hoses. They
popped apart slightiy. We've had considerable
difficulty with thermal gloves throughout thre
IVA gevelopment in trying to get satisfactory
gloves. I probably had more itrouble <than anyone
else did. Whenever gloves were designed speci-
fically for uwe, they never seemed to fit as well
ag, wher. I used sowecne else's gloves. The Irain-
ing ones that [ tacd were very comforiable, 1
used these in all the fraining under water and
zero g and for everything that T was doing. I

would have been very happy to have flown wit

CONE AL
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thege, when we found out trhat the Ilight
gloves were wost unsatisfactory. This unfor-
tunately was guite late in the game, <he last
¢ or % weeks. Mr, Tucker shopped around and
fourd that there was a pair of gloves that was
very close, in terms of measurements, to the
training gloves <hat I had.
These furned out fto be Gene Cernan's hackup
gloves on "9", so we hnad arother pair of these
mate. We took those particular gloves and

die a few modifications in the metal restiraints
ard relocated *he strap along the back. I
tried *these on and worked *hem a little bis
and we decided that this by far the best that
we had S0 go with., 1 think ii's a very poor
gituation that we were not able to uge
“hese actual gloves very much pressurized wisth
the entire suit and giove type configurations
s0 That T could get quite familiar with the way
they operated. I don't believe that Shere was
any training done at ail using these.

Tre only time I had =z charce to hook

CONMPENTIAL
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ther togesher with the sult, 1 “‘hink, was
during a iistie pit of extra time for 51D, or
something “ike thas.

Dic you really feel that you had any problenm
with the gloves during any of the ZVi's at ali?
Were you still able to ccmoplete all the tasks?
“here was nothirg in the gloves that vrevented
me from deing any task, it is all relative.
Several tasks were difficult because of hand
gnd finger resiraints. The picture taking in
ithe standup EVA with tha< remote timer wasg
cuite difficult. This was because of *the con-
figuration of gloves. 4s far as ary Tressure
pocint, there was cn.iy crne _arge or considerable
pressure point. That was ‘n the base cof the
right thumb, where the skin terds tc form ir

a Litile band as the thumb 'oins in the hand.
Tt is where the thumb Joins the hand itself.
“here seermed to bDe a ridge that tended to cut
acress this point. 1 ncviced it while I was

back in the adapter “het this was birnding and

CONEF AL
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tending tc rut acrosg this cart of oy hand.
_n subseguent work, it didn't apzear tc e
neTicegtie and cersainly didn't impair the
operaticn, periicularly. I just think that
we could do & 1ot better In gloves. It is
juast one of the weaker zuints that we have
Im suit developaent and we've golt a long ways
t0 go. Interconmects, 1 have no particulisr
comment avouy those. The positive leccking
devices werked very well. [ was very hapcy
with the HLSZ restraint ard way the LSS5
wag supportel in front of ms. There was no
tendercy for it 1o move around and it was
held tight. I didn's have to reailust the
uprer cunes cor the lower ones at ali. There
was no tendency for the upcer cnes to come
loose or to fzld over. “he restrain®t system
that we had was developed specifically for
this flight and It was a change in the con-
Figuration where we previcusly had just twe
straps creasing over in frent. The previcus
design used up a _arge anount of the wvelcro

space in the front of the chestpack. It also

CQ‘WNUAL
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didn't anchor the bottom of the EL3S as well
as I wanted +to have it anchored. This con-
figuration that we had was a very stable and
very rigid restraint system and it gave com-
plete usage of the front part of the chestpack
for attaching other devices to it. Electrical
Extension-T assume that this iz the one on the
umbilical and I think that this is very poor.
It is way too long. We noted this several
times in training, but it looked like nobody
was real interested in picking it up or doing
anything about it., When the umbilical was
hocked on the Egress bar with the hook; then
trying to route both the umbiliecal down tc the
repress valve in the electrical down along the
edge of the center ingtrument panel, so that
it could then be routed underneath the Volks-
wagen pouch and strapped down there. It
forced this connectlion with the spacecraft

electrical to be a little bit too low. As a
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naster of fact, tc keep 1t from being too low,
we had Sc let the electrical extensicn bow outb
and this fended to get a listle it in the way
more than 1t should nave been.

Hateh Closing Devices. The velerc attach
points, I think, worked out very well. It
kepy the lanyard from snaxing arcund and
getting in the way. Once the hatch was
ocpened, the Zanyard on it was not teo long
ard it wasn't particularly a bother at all.
The hatch ¢leging device that we used was the
ore thai had been proven through all the other
fiigh%s. We carried *he block and teackle and
left it in the Volkswagen pouch from the first
standup EVA on through the zest ¢f the misaion
wnti. Reitrc Prep. The wvelerc that we had in
the Volkswagen pouch 1o keep it shut erabied
ug to take the uncormeczed hook thet would
have been connected in an emergeacy tc the
hastch ares and enanled me <o put velcro a-

rourd i%, so that this was always exposed.

coMﬁTm
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I¥ we did need it T didn't have tc open up

the pouch and reach down inside fo get it.

411 T had te do was to pick up the hook and

i

ut it right on., The hatchk closing device
that we used did tend to constrict mobility
in the hatch in that it prevernted me from
using the foreward aree of the hatch for
mobility or to move around and take pictures.
The block and tackle would have given us &
vetiter situaiion in this respeci, We had
intendied to close the hatceh with the block
and tackie after the Iast one, but we were
rushed & >ittle bit and overlocked doing
that.

We had siighiiy high ecabin pressure at in-
gersion. I believe it was on 5.7% or 8, or
something lixe that. It came down. It was
& reguler characieristic of cabin pressure
and the nominal cabin pressure was about 5.:
and it remained that way. It didn't vary at

aill. We would pressurize the cabin at 4.5

CQ TIAL



WM
AN
M

CONG#ENTIAL _

ne would let the cavin pressure regu.asor
corntrol the cabir. It would go slowly from
4.9 to 5.7 ané gtay there. The temperature,
1 =hought, was very gcod contrel furirg the
dey. The temperature decreased guite & bis
during the night time. It was probably due

-

<o the inactivity of *he crew-Tess heat oui-

at.
Adrin well, due to *the windows bpeing covered.
uovell The windows being covered over cut off a

1zt of the heat.

Hep You nean during the sleep period?

Lovell During the sleep period, that's right. 4s a
master of fact, 1 think 7 {turned down my Tlow
toc zero to get my body warmed up sgain.

Aidrin 1 think ir icoking hack on it that we were in

an SEF condition and since cur crbit had the
sun on the souitinside ¢f the orpit vlane,
mearnt that the sun during the sleer tericds
was hitting most of the right side of the

spacecraft, instead cof the lefe:.

CONMIIAL
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Lovell Well, this occurred during drifting flight, too.

Aldrin Yeg, I was just sayling you had the light suiz
and I had the heavy suit and I had the hot side
of the spacecraft and you had the cold side.

If we could have readjusted that someway with-
out it bothering things, it probably would have
been a better way to do it.

Lovell Humidity - I think it was fairly dry. My skin
that wae exposed in the cockpit was dry. This
has been an expected characteristic to the fact
that you have the sult on and the suit ECS sys-
tem takes the moisture out of the body and
gends it back through the water remover,

Aldrin It seems to me that the temperature readings
in there were 80 -~ 85 degrees or 90 degrees—-

Lovell Wo, gome of it — we have it on the G-2. Well,
it didn't seem as warm as those readings were.
For instance, the one on here was 32 degrees
gpacecraft temperature. Earlier in the flight,
80 degrees spacecraft temperature, 80 - 78 de-

grees apacecraft temperature. It might be
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alightly or. “as warm side for spacecrafls
temperature, sult Temperatures were _ower tnan
that.

Veg, mach Zower than that.

But the spacecralt esgsentially is a dry one.

Tz Zs much dryer han when you have the suits
cff and the body can irncrease tne humidisy in
g entire erviroarent. Jhe consequence,
Tning, beth of us got gituffaed noses quite a
wis. Things like this are charac.eristic of

a dry humidizy. 1 d4idn't notice any 002 parsial
pressure or aryining of tnis nature that indi-
caves tha! we would have a CCE proolem 0T even
a tulldup, Jdid you?

No, 1%t stayed down.

I+ was comfortable day and nignt In the cockpi=z
from oy point of view. At night it got cold,
as 1 guess i3 1o be expected. Ard I wish I

had more control over the suis temperature at

shat time. It took me a long while %o get

warmed up again.
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Cabin pressure relief valve worked as advertised.
It operated several times during the flight,
especially on the ELSS operation where we were
pouring oxygen into it. It wasn't anything to
concerned about. Cabin pressure regulator
maintained cockpit .1 - between 1 and 2.
Cabin vent valve operated correctly along with
the cabin vent check valve in the proper se-
guence of depressurizing the cockpit. We had
no problems with it in depressurization or
repressurization, Cabin repress valve worked
very easily. It had a positive stop to it and
hed no problem to operste the valve on either
of the three EVA's pressurized. Cabin air
inlet wvalve, which is snorkel wvalve, which we
never operated until we got on the water; how-
ever, it worked, Cabin air inlet valve worked
as advertised. ¥No problem.

I sure didn't notice much change in the flow
in the suit, or in the temperature or anything
when the cabin recirc was open or closed.

You didn't?

No. Maybe I didn't give it enough time to—-

CONPERTIAL
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Lovell Ja yes, I would get a definise change in pres-
gure anyway in ths suilt ~ or was that cabin
recire valve? You're talking sbout the cabin
alr recirculation valve now,

Aldrin Yes, one on the far 1elt,

Lovell Primary 82 gy8tem moritoring - no problems
there., We had continued moritoring of the
presgure and intermitsent monitoring of the
quantity whenever we were in the 02 positior.

Algrin I think that's an unfortunate requirerent to
place on peovie Lo have To continually monitor
& system like that +to get good operazion and have
to manuelly wurn the heater on, wiaen ycu've got
tnings like rendezvous and dockirg geing on in
the early pers of the missiom.

Lovel: There's no reason why they can'= devise a heat-
ing system to keep the pressure up, hecause
during haelf the fliigh<%, we had to worry aboul
bringirg the pressure up. During the uvmbtilical
EVA prep, thig was & preity criitical item,
because we were down to A00 psi and we needed
around 700 fte start it and would be delaying

the umbilical——

CONMTIAL
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Especially when we ' ve got the flight plan
being changed so much from bheing updated,

You turn the heater on and of ¢ourse you

have a light showing that it's on, but one time
we let it get too low and I imagined we were
burning some oxygen, because it got to around
800.

I have no problems with the controls.

Secondary 0. - Buzz, why don't you mention

2
about the insertion on this.
Yes, we covered the sbnormality on the right

Secondary O, in the lift-off through insertion.

2
Briefly, I will just mention again that they
were botn reading about 53-5400 psi prior to
lift-of f. As the g's increased, at about the
same time Dalta P lightsg came on during the
first stage, the right Secondary 02 went on
up to about 6000 psi and then at staging it
dropped back down sgain to around 5000. It
repeated the same sequence during second stage
operation and we reported the difference in
the two. We slso reported after insertion

that it had gone up high. No one geemed to be

at all concerned about it.

CONWTIAL
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After insertion the right one stayed at about
5300-~5200 psi and the left one stayed consiant
at 5300 or 5400 psi.

002 partial pressure, no problem. ELSS, why
don't you just make some brief commentis on that,
Controls, no problem maneuvering the controls
on it, We discussed during the EVA the conden-
gser operation and the fact that when I took the
plugs ou®t that there was waier in the inlet and
outlet monitoring system. t checked out pro-
perly and we had n¢ occasion to use the monitor-
ing gsyster itself during the EVA, None of ihe
lights or tones came on. The operation of the
ELSS went normal., It's my brief opinion hrere
that the ELSS is fully capable of hanciirg the
type EVA operation we did and some, I think
it's a perfectily adeguate system unless one ex-
caeds the limits and obviously we were not any-
where near the liwits of the EL3S capanility to
provide coocling.

We've glready covered the exact modes of opera-
tion.

We covered the ELSS yesterday in =VA,

conFipgfiaL
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Aldrin Yes, Just te sumparize the modes of flow that
we had, prior to opening the hatch we had, prior
to opening the hatch we were in MEDIUM and from
that point on, we were in HIGH. After ingresa
we went tc a bypass to repressurize the cabin,

Lovell You'd better make some favorable comment about
the restraining straps on rL3S since you did

design them.

Aldrin 1 did.

Lovell Oh, you 4id?

Rep We've already talked abeout that.

Lovell Okay, 25 foot umbilical stowage was no problem.

The left hand aft food boxes, Easy to get out,
in fact, it was a lot easier than in ocur walk-
throughs., After it was stowed, Just prior to
EVA prep in the left hand footwell ag we had
practiced, but after the end of the umbilical
EVA, since he had done such a wonderful job

on the umbilical EVA, T decided %o present him
with a present and BUZZ then got the stowage
of the umbilical for awhile. Okay, haven't we

had dynawmics?
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No, the dynamics to me means when - would reacht
out for it and try and move 1% to position it
gomewhere, which was only really dore while in
the hatch area one tims, to keep it clear before
going vy to the nose, it tended Lo wmake one large
arc. You let about 10 %o 15 Zeet of it out for
goirg up to the TDA tre first time and it wmade
this one big arc and into my side. There was

1m0 problem in hocking it inteo the pigtail. 7t
went in and out very easily. I think it was a
lot easier to hardle frow wy standpoint tran any
gimulations or training rad indicafted. I fthink
¥ou have a couple of comments about how sasy it
was to bring in ard aiso to gtuff in the footwell.
We had essentially no problems with the cooling
system whatsoever. Thne pumps worked as adver-
tised, we varied the pumps depending or our
power up, power cdowng configuration and our EVA
configuration. We did not go to normal ard flow
on the cooling system until & little bit later

than the flight plen had indicated,
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Aldrin It was about 45 minuies or something Zike that.

Lovell Yea, 44130 we went to radiator flow ard evapor-
ator normal, Mainly because we were having a
little communication difficulty a3t the time,
which we'll get into a Little wit later. But
cool loon operations were normel in all modes.
We had no trouble with the cooling system what-
goever. Water managewent. Panel accessibility
is & stendard gripe awmong everyboldy who hTas
flown thig thing. The panel is very inaccessible,
and norwally requires the swizzel stick to oper-
ate., I don't want to dwell on that any longer.
Valve usage was normal in all respects except
when we ran out of water, which I think was the
first time that ever happened. We were a “ittle
shy on water anyway. We knew that before the
flight, On the morning of the last day, we did
indeed run out of water., We put the bloci prea-
sure bulb on the fitting. We opered up the linre
end went to the H20 Preggure Off gwitch., We
had some difficulty at firast, because the tloed
pressure has a slide valve which relieves the

pregsure required in blood pressure operations,
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and when we first attempted to pump up the sur-
vival water tank in the capsule itself, the
pressure would bleed off, and we'd just get a
little dribble of water. And the ground teld
uz about thie and gaid that we should have
checked anyway. 4nd we finally got enough
water pressure up there to operate the systeu.
It was not much trouvble, Did you try to put
water in the food bags, Buzz?

Oh yes., It went in just about the same as it
had on the normal water system. '"The pressure
was a little bit degraded, so it tock a little
bit longer for one cycle to go through. I didn't
really understand what the ground mesnt about
with decreased pressure, the water gun readings
wouldn't be valid. It seemed to me that you'd
be getting about a half an ounce out of there.
I guess they just didn't want to be bothered
with it.

The water dispenser l1tself has worked good
before, no problems with it whatscever. We
utilized it in wuch the same way we had. We
had a leak in the water dispenser prior to the

flight, but it was fixed and we had no problems.
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Rep Was the water okay”?

Lovell The water was great.

Aldrin I thought it was very good.

Lovell There was a little air ir some of the water,
which we noticed when we pumped uz -- put water

in some of the feood bags.

Alcdrin It took a while to get used to hew you could
drink it without ending up with a mouthful of
air and water arnd tryirg to swallow the two of
them at the same time. Let we Just mention
briefly what the procedures were that we got
from the ground. This is prior +to reentry,
they gave us the procedure for after the last

drink, they wanted us to go H,.C rormal, condenser

2
tank filled, and urine valve off, 4ind Zf after
landing we wanted to get a drink of water, we
were to go to condenser norwal and water valve
pressure off. Pump i% up. This was to get the
tank in the proper configuration for the G's
of retrofire and reeniry.

Lovell And essentially after landing, it was the sane
configuration we were using at the time, prior

to our last drink of water. Urine system

gssenbly and operation.
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Again, we utilized the, I guess you'd esll it
the GT-5 system. We didn'<% nave to collect any
urire samplies. We kep?t the urine hose and the
valve —= the filler in the hole between the

twe seats during mest of the operation, during
all tre bumms and everytning excent reeniry,
wnich I thirk yow put it in the orbital pouch
didn't you for reentry. Orbiial stowage pouch?
Yes, right.

Urine systen operated as designed. We Lad for-
gotien at one time though that during EVA preyp
when we tried to use it, we had turned off the
secondary cooling valve circuli bresker which
also coperates the urire electical valve, and

so we thought we nad a2 problem a little ovit
later on, but we didn't and then we got this a
second time when we had the heater problem on
the e¢ryo system and it also operates the free
heat orn the urire system, and the Iight never
came on when we iturned it so we thought we had
burned ouf the heater on that, And then we

threw the switeh on it...
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It was actually a 1little bit more inveolved than
that. We turred the switenr or and the iris was
cloged., The Zight came con and how did the

light go off again?

well, the light didn't come on and we —— then
vou went down and turned the iris and the

light came orn and we said it was the iris wes
Just closed end then a 1little bit after thati, we
had the ecryo provlem and we turned tre free

heat on again and the _ight didn'<% come or, sc

I said, "Buzz how about hitiing that iris again".
Ard we went down there and turned the iris, ard
no ligh*t. So we though well, that's strange.

5o then we checked the cirecuil bresker on the
cryo which we had fturned off because of the
switeh faillure and it turned oud that that's
exacily what it was,

We found, well initially I took tne TCD and

went through the prescribed procedure of sgueez-—
ing it into the other bag and then empiyirng out
the vag that was on the sitandard urine

system, Subsecuent to that, since I used the

-
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UCD for all three of the EVA's, I found that
that wasn't necessary at all. All you had to

do was to hook the UCD up and then just put it
in the dump position and it emptied both of them
out without any problem. Near the end of the
flight, I decided I'd experiment around with

the direct overboard without going into the

bag and then hooking up to the dump subsequent
to that and the way I did this was to reverse
the filter. So I put the filter into the apace-
craft end first which gave me a little bit more
flexibility in the hose itself, but I still had
to turn sideways because the urine system itself
ig 80 long and I just wasn't made with a 90 de-
gree bend. 8o the procedure was just one of
turning the dump on and, of course, the bag

was already emptied out and then opening the
valve at the ssme time begimning to urinate,

and T found that after I was finished with this
that leaving the wvalve open, there was certainly
this suction here, but it was nothing that

left any scars or anything. A very acceptable
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system really. I+ *tends o save -ime and
effort, All you have %o do 1s turn the switches
nn while you are — and after you'wve gect them
on, it takes & 1iitle bit of time te rig them
and get yeoursel® Iin position, but I think Ii's

a perfectly acceptable way of going ard could
serve as an alternate 4c the ipollo receiver
type of sygtem if +that one tends to stray
around we could just take a screw on receiver
with & cendrum ard simiZar te, well, Just

like what we had in Gemini and use it in Apollc.

8.5 Commrunications

Lovell Coomumications, interphone. Yo problems.
UEF performance, ne problem.

Aldrin Now le*'s gee, somewhere in here we want to
+alk skout +the helwmet,

Lovell Yes, I'11 ges +to that. Or you'll get to that,
We had nc problems with TEF performance. We
used VOX gquite a bit durkg the rendezveus and
the extravehicular asciivity. I didn't hear
the ground 4o much. I'm ncet 4o sure whether
they were “rying to get to us, dbut I think I

checked with the ground every cnce in awhile to

—n s
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nexe sure They were still with us, We heard
the HF -msic over the Cape, as we got there,
I='s very short range though., Acitually, it
was a 1ot shorter trnen TII" because ...for some
TeLSOn.

- don's gee a place in Lere that covers that
pars of comrunications.

Well, we'll talk about that ther. Let mwe just
get through. Hecovery..was romiral. We did

get 7 commurnications with douston for a orief
period om recovery., Voice procedures -—- re
comment there, FF performance, we've covered
that, We only used d¥ to try to pick up some
zugic., WwWe didn't use it at all for voice commu-—
nicetions., Voilce tape recorder. I haven't seen
tne results of the tapes that we used. Hewever,
we did utilize a method which was started on
GT-10 when Jokrn Young wanted to iake the veice
tape recorder and change tapes Juring EVA. We
ased kis ddea. £4rnd we were able tc take the
recorder out ¢f the holster and actually change

tapes during EVA. Buzz, whay don't you juss

briefly menticr your helmet problem?
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Yes. As I put the helmet on, well, in the
normal preflight checks, both mikes checked

out fine and I noticed no discrepancies at all
during the launch phase, and prior to taking
the helmet off. When I put the helmet on for
the first standup EVA and positioned the mikes
and established communications with the command
pilot, I discovered that the right mike didn't
appear to be working. And I gave it a fairly
good check as far as dlowing into it and moving
the other mike out of the way. We checked cir-
cuait breakers to see if there was one out of
position that would have effected this, but
they were all normel. And to my knowledge, the
standup EVA was conducted, with only the left
mike working., We got to the umbilical EVA; 1t
appeared as though the right mike was working
for this period. I'm Just not sure if we find
in analysis postflight that the right mike is
not working now, I would conclude that it wasn't
working at all., The second standup EVA, the
right mike definitely was not working. The

same gsituation as the first. And there isn't

%
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ary logical explaraiion for this, You might
think the terms of EL33 jumpers perkaps migh?
cause this, but unless something happened that
I didn't anticipate, I don't xnow - heck, we
didn't have the ELSS Jumper in the second
tardup =VA.
Ko, that was strictly spacecrafi communication
lezds, and oxygen leads. Okay, Puzz, why don's
you talk about the digital commaend system here?
The updates prior to liftoff were normal and
during the launch phase, we received the TX's
over stations arnd it served as a very good cue
that we were coming up and were about to recelve
voice communicatioms. At night, I thought it
was going to be a bit of a bother to have that
light on, but I dimmed it down, and I am sure
it came on each statiorn we went over. But
elther my head was up high enough or the light
was dimmed sufficientiy so that it was really
no particular bother., As far as the *ransmitier
switchea, these were controlled in a normal way
ard for the most part were lef%t in command, in

command mode, and at one time duvring one of my
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turn around maneuvers to get inte the aft box,
I evidently put *the switch in fhe real <ime and
acq pogition instead of ir command, waich is
quite eessy to do. And I guess if this is
inportant erougn, perhaps we snould have had
guards put over gome of those swiitches. That's
ghout all I have to ssy shout those.

We were in the UHF mode for fransmission moai
of the time. We did go <o interphone et night
to gave power. A4Audio modes: keying was either
by the handle or by the electrical lead push

to talk. While we were docked to the Agena we
were on adapter and when we became separated we
went te the reentry anterma position.

The volume Zevels were very good throughout

tne entire flight.

THF communications were no doubt the best I've
ever geen.

VOX was just tremendous. It didn't scund to

us as though the VOX was acceptable. It sounded
like 1% wasn't keying right at the beginning of
a transmission. Obviously ithis waesun't true from

what comments we got from the ground.

"%
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Lovel]l iz T understard it, aithough L haven's +talked
to everybody, that the ground did get trans-
cripts. Could you hear most of our EVA gtuff

when we were over stationg without having to

strein?
Rep Very good.
Lovell Sleep configuration: We merely went to inter-

phone and kept the lightweight headsets on and

we didn't go to the silence switch at all.

Aldrin I hit it ocecasionally. You didn't know it
though.

Lovell Oh, you did. What a sneak,

Aldrin I needed sleep that first night.

Lovell Why don't you talk about beacon control? Do

vou have any preblems with them?” Tou just
followed the ground update didn't you?
Aldrin I have nothing to say abouf beacon control.
Lovell TM control, we had nothing to say about that,
Flectrieal
Lovel] I'11 let Buzz talk mostly about electrical but
I de want tc say that fuel cells and I just
den't get along together feor scme resgon. I

get tired cf
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geeing delta P lights., On Gerini VIZ when they
were on the right side T saw them, and when ”

get over 4o the left hand side they moved the

el

elta P lights over tco. 3Zuzz, why dom't you
talk ts them about the fuel cell aperaticn.

We atarted out doing this according teo flight
plarn. Then the delta P lighis came on during
the 1ifteff phaese. They came on later oxn in
filghs during the first fuel cel. purge and
they stayed on after that. It appeasred that
they were going to come on as a functicn of
how much water we consumed. ‘hey came on fairly
early and then went back off again @s we pre-
pared a meal,

As a matter of fact it was beginning tc depend
on water usage. It would go off when we used

8 let of water,

The fuel ce’ls lcoked rather even at the begin—
ning cf the flight, I think two-Chariie was
taking e little bit more losd snd hed a higher
current in it. Then we lest {wo-Baker 1 guess
it was. We put it into the warm up position

on instrictions from the ground. We shut it
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0ff and checked the open circuit wvoltage on Z-.
It was zerc. 3o we shut the thing down. The
purges were done almost exclusively over ground
stations because they were guite concerned with
the operation of the fuel cells. They had far
more “ndicatiions thsn we did as to the condition
of them. I was jugt noiing what the currents
were when the delta P lights were on. We were
anwigus te turn them off for sleep cperatiosns,

I could see no reason for ocur leaving that
circult breaker on. The only thing it told

the ground was that the deltas P lights were on.
We were using current to light the lights and

1t was bothering us. We eventuslly went ta

that mode near the end of the flight. The
batteries were tested on the Go/No Go points.

I think I've already mentioned that ag the flight
plan started changing these Go/No Go checks presty
mich went by the beoard. We of course checked
the mzin batteries prior to reentry. The mumber
one battery was consistently reading abouit 22.1
or 22.2 volts, and two was reading about

2%.8 and three and four were about 24 volis.
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Sac, tkere was one battery thaet was cbvicusly
weaker than the others. Twe batieries wexre
normal,  This 40-secord puarge that was instituted
to try and get meore purges., A lot of them were
sxygen only. I think the reascon was tc keep the
water to oxygen pressure within better “imits.
It was fairly easy to nmoniltor these %0 second
oxygen purges because they were falirly short.
You turn ther on and you don't do saything
during that %0 seccnds except walit to the
expiraticn of ihe time. But with the number of
sctivities thati we hed over sites, I wes tempied
to pay attention fto a few cther things while the
purges were taking pilace, I'21 have to admit
that there were several times when I neg_ected
1o stop the purge at the proper time. 4z far as
L know this nad no detrimental effect on the
fuel ceils. The ground was aware of it one time
hecause they asked me now the purge is coming.
It was a rather general hint <c stop the

OXygen purge.

We did _ocse & fuel cell during the night period.

They tojd us the next morning.
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Aldrin Eilght, we lcst cne-Charlie I thinx,
Lovell Yes.

£.7 Onbeard Computer

LovelZ Why dont't you talk about the onboard computers?
AT drin Syerything as far as the computer went prelaunch
in & normal way. J‘he ITAR routine ai insertion
was as expected. The cut-of-plare correction
T thing surprised me vecause I didn't think

AL

it wag going wo be as accurate as that. During
training of course, the GMS cidn't have the

proper equation in there to give us realistic
readings. One thing I did rote that was different
in the actusl flight operaticn from training,
that is the mambers that were read out of
address 69 for the P perpendicular. Everytime
we did this ‘n the simulator the last digit was
alweys zero and ‘n talking to the people thexre
they said that that was normal. T don't think
we played arcund with this at all up at
McDonnell, The reading that I read cut of

adress 6% a1 insertion was 250, I figured
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well that is great, it's Just as it is supposed
to be, But, I checked a Zittlie later and is
wag 247 and 1% really surprised me, So I

don't understand that. The use of the computer
in rendezvous was normal. No discrepencies
were uncted.

I didn't notice any in retrofire, did you?

He.

It came out right on the money for the IVI's
and we got good updates. Heeniry was nominal
as far as the guidance goes.

In the updates we did heve severs: addresses
that were off by one digit,

Yes, but that is in normesl operation.

This 18 due to round off.

That is normal operation.

There was one time when we were nulling sddress
8%, that it came out %o be pesitive 1/10th and
that calls for a thrusit <o the right and we
thrusted to the right and it went to positive
2/10ths. I'11 be darned if I understand

what nappened there., We thrusted Jjust a

1ittle bit more and then it went negetive. The

MDU seemed to work as anticipated in every way.

-
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I didn's see any preblems wish th

©
¢
g
ki

during prelsurch, ascent cor in the navigasica
mode, or renfezvouds or reenitry, 414 you?

Ko.

It worked as advertised. There wers ns problems.
Auxillary tape mencry, we loaded twg, One 1n the
veginning in modu_e three and one again ‘n module
four. DId you nave any problems *here, 3uzz?

No problems. I *think thet the ground was aware
of cne., I neglected tc *urn the switch to stend-
by and turn the 4£7M power off., The ground
noticed this and called 1%t up and we switched

it off,

futcmatic load both times. The reentry module

Tour went ‘n normal,

We gave tac radar poernty of Yime to werm up C
recall.

i thirx we can tell more frem the trajectory
exactly the time it was turned on, I didn't _og
the time. I doubt if you did either. I+ was
pricr to the out-of-plane burn.

1 have writter down the nice range we got from 13

Just about the time you started getting cperaticnal
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I turned the radar to standby before the out
of plane transiation to give it time to warm
up. We yawed off 26 degrees right for the
cut of plane transletion. Right after that
when we were back SEF again and pointing et
the Agena. th;fe the flight plan says
Staﬁdbyrl went to On and we recorded 231.15
milea. It wae steady from that point on. We
got renge retes out thet indicated we hadn't
reached perigee yet, around 300 feet per
second. The light was solid;we vere recelving
gufficient rader Information to allow & good
computation in range rate in addlition to just
getting range. The radar was working

through CDH.

It worked in a perfect fashion up through the
CDH meneuver.

I can't explain what really happened when the
radar gave us this failure indication as we
tried to get & lock on and rader information
cut of the computer after the CDH maneuver.

You had good radar needles up the point

where we had the problem,
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Through the CDH computation I had good radar
needles.

How about wandering?

Ko, they were steady but they were off a
little bit. They were fairly steady and I
used needle pointing commands, I didn't have
visual target at the time, so I used needle
pointing commeands and all the CDH computations.
So once it went out you had no more needle
operation at all.

At the end of that I went down to align the
platform, put the CDH burn in and by the

time we got finished burning the radar light
WES On.

Even at close range during the tether opera-
tion, we didn't have any needle operation
after that.

I never had range rate on the anajog. I never
had range rate and questioned range. I wasn't
too sure that range was right.

I was looking over there it seemed to be
zapping back and forth., We did have communi-
cation with the Agena in terms of ability

to send commands with the radar light off.
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We didn't have & lock on light but when we're
separated for the tether operation I was
sending commanda to the Agena end they were
getting through., I did not receive a MAP
light. The only {ime we received MAP lights
were when we were docked and had hard line
connecticns.

T can't comment on bore sighting because I

never had radar and visual at the same tine.

No comments on Sequeniial Telelighta. ZIEvent
timer. No comment. Digltal clock.

I inaedvertently stopped the digitaml clock

one time by hitting the tone/vox circuit
bresker off. I was told by the ground to
check afier I had checked the electronic timer
and found it on. That was my fault.

GMT clocks. As advertised. IVI'a. I have

no comment on the IVI, They performed as
designed and there were no funnies in them,
Flight Director Indicators worked very well.
Range and range rate indicator. We have com-
mented on that. It didn't work at all because

the radar was off.
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GLV and fuel oxidizer pressure gages worked
as advertised, very steady, no dropeut, no
changes, and they gave accurate indications,
Altimeter. Worked as an altimeter works.

Rate of descent indicator was ckay.

Accelercreter was okay.

Switches and circult breaker panels. We did
have 8 few circuit breakers that we popped
off. Two were at TW CDH. We menticned that.
The QAMS prop control circuit breaker and CAMS
regulator, I forgot which cne. I think it
might be in conjunction with the radar going
cut, but I'm not too sure. There is no com-—
ment on swltches.

Aldrin Switches, I'd like to register a complaint
about the 32 Teater switch. It's spring
leaded out of the manusl on position. It
Zocked like in the ground preliminary ana’ysis
we ended up with & switenh failure. What 4ran-
spired was as fcllows. They wanted us to run
the hydrogen pressure up to 667 psl and we
were down around 580 or something like that
at the time. I turned the heater on and held

the awitch down and was geiting abscliutely nc
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response out of the pressure gage. There is

a very sirong spring in the switch so I de-
cided I had ito do scmething ebout thet., I got
the swizzle stick and pried the awitch on. I
used the lanyard on the swizzle stick attached
1o the vent valve, I guess it wasz, to hold it
in & levered position. I realized there was
scme load belng put on the switch while I wes
doing this but it appeared to work, The ground
pseemed 1o reach the ceonclusion that after it
was put in the off position that it still re-
mained on and they woke us up to check on this.
So we turned the circuit breaker off on the
heater. When I turned the cireuii breaker on
and off with both heaters in the off position
I toid the ground that there was & change in
the am-meter, which would indicate that one

of the switches was still on.

Mirrora, No comment.

Swizzle stick. No comment.

Do you have any comment?

CONRIDENTHAL ™
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Lighting, indicators and instruments. No
comment.

You broke = light covering didn't you on the
red light?

Yes, it was the rubber red filter over the
left suxiliary light that came apart, I have
no comments on any of the lighting situations.
It is the same since the beginning of the
Gemini Program and it is adequate. Outside
lighting. The docking light was pretty good
10 keep an eye on the tether during our
gravity gradient. How about the EVA light.
Did you use that?

I never did get a chance to see how much light
the one that shone back toward the adapter
really gave.

Did you like the lights back in the adspter
section?

They were more than adequate. As we went into
gsunset I really wasn't aware of the exact time
the sun went down. About that time T raised
the visor and got an increase in how much I
could see, There was really plenty of light

back there with those two working.
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Did you alsc notice that the curtain back
there reflected and scattered emough light aso
there wasn't any deep shadows.

There wasn't any real shadowing at all from the
lights. They were diffused.

If you ever wanted to work ocutside in some EVA
activity you would probably want this light
gscattering effective. Otherwise you would have
a shadowing effect. Fingertip lights. I
never used them.

I turned them off. They inadvertently came

on,

I have & sneaking suspicion that fingertips
lights belong in the museum now. Onboard data.
Flight plan rendezvous, and experiments, and
systems books preparation. It was a continual
battle because we continually updated them.

I think that our training plan paid off im-
mensely for us in the fact that we trained
almost entirely out of training flight plan
books, or procedure booka. We had books made
up early in the program and most of our train-

ing fellowed these booka., As we revised these:

I
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experiments or procedures we revised our
coples Lo keep them up %0 date. We use these
primarily since we were geoing tc have only
those onboard the spacecraft. 1 think it
really pald off. Availability. They were
available,

I think the pecple in the flight plan seciion
did an excellent Job in getting those hooks
ready for us.

That's right. Great job,

We made one comment on the procedurees hook.
It's used so much the little tebs on it ought
to be a little thicker. They were fairly thin.
4 small point. We probably won't be using
hooks like theat again.

Uaeful. A4l the books were useful. The oniy
thing I have a comment on is we forgot to

rut a procedure for the reentry tank

in our gystems book. I locked ali over

that thing and I couldn't find it. I

thought I knew how to do it but I wanted to
check with the ground. That's why I called

up abhout those systems.
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Checklist EV4, rendezvous, miscellanecus cards.
Very good. Checkllsts were good and you could
not emphasize more then we have those for
training, although they kept being updated.
Again, let me say that alligator clip in the
corner in the left hand part of the instrument
panel came in handy. It was adequate during
the hard suit operation.

We made use of the velero on the suilts to put
the checklists on. I came up with = little
cluge during reentry where I used an alligator
clip to hold the bock open to the right page
so I could log things and go over critical
procedures right at retrofire. The book was
velcroed right to my leg. I think we could
actually have done that sort of thing at in-
sertion, You would launch with the book vel-
eroed to your leg 3o that the two pages were
open., You wouldn't have to have a lot of
velcro on the pages. As you cpened the two

of them like this, you put & c¢lip right across

here and it helds it just where you want it.
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VAPS and overlasys. We had a celestial mep,

& pclar star map, snd a ground gecgraphic
track map. 1 must admit thet we didn't use
any of them during the whole flight, Aithough
we kept getting litile updates and we kept
faithfully writing them down, we were so busy
thet we didn't use them, nor did we have a need
to. I think we knew the sters well encugh sc
that we didn't need tc. The geographic mep

is & good thing to have if you have plenty cf
time {0 look ehead during esn S-6 but when you
get & pointing command and the time for an 3-6
and an area, you don't know thast you're over
Afrieca and not Scouth America then you're in
trouble anyway.

I think the flight plan really tells you what
yol're over just by the ground station.

I imagine the tracking mep would be very
necessary if we had lcsi comrunication. We
didn't have eny use for it this time. Ster
charts again., The stars that we utilized

were so well known to us that we didn't feel

thet we needed to go itc & gtar chart.
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We didn't use it., We knew the stars and we
knew how to get to them without a platform, so
we didn't use the star charts. Stowage. This
has always been & big item. It's one which

we can never optimize because there always
seems to be & better way if you think about it
long enough. We certainly had a lot of stowage
problems in Gemini XII. One of the first things
we did in our training cycle was to go through
a stowage review and one of the last things we
do is to revise the stowage prior to lift-off.
I think the EVA preparations that we had, for
the three different EVA's and getting in there
with suits and going from one to the other
helped. Of course, things changed and we had
to modify them but the fact that we had gone
through this exercise of appraising the stowage
problem many times ahead put us in a configura-—
tion situation where in flight we are able to
think in terms of where things were going to

be going and what kind of shuffling had to

be done.
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I think that a lot of our EVA work even at
McDonnell when we're atill working with the AMU
EVA helped us out.

Yes, I might say we had things so well set up
the night before retrofire that the stowage
that took place the next day was very winimal.
We had a comment from the people that unstowed
the spacecraft aboard the USS WASP that they
were amaszed at how clean and neat everything
was tucked away. Everything was in pouches.
Several of these comments they say to everybody.
I felt like we had that stowage under real good
control there. We got rid of everything,

The life vests were all okay, The 1ife vests
were stowed, After insertion we had . . .

I'd kind of like to see a better way of getting
rid of those shoulder restraints, rather than
just reeling them up . . .

That was not the best way of . . .

We'll probably never run into this again, I
guess.

Color coding. We still had problems with the
power of the T on the color codings, black on

white, white on black., We violated it several

COMPIDENTIAL
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times.
Aldrin The first connection we had to make was a

black line tc a white line, hooking up the cawmersa.

8.10 Spacecraft Extericr

Lovell Nc problems with the hateh. It was beautiful
or. all three EVA'a., We used the original hatch
closing device to operate it. It was a very
smooth operation.

The window coveras were Jjettlgoned at station
checklist. Both of us noticed -- at least T
noticed — at staging that we had s film over
my window and I alsc saw the flash through the
windows. OSince we had the film on the window,
Buzz had to wipe it off during umbilical EVA
end actually got it clean,

Aldrin I'd like to comment a little on that., The
pelarcid Jjob would be very useful, especially
in the 5-11 experiment and alining the space-
craft up where the sun was setting. Other than
that I didn't have any need to get it out. I
just kept ny head out of the way and had sun-
glagses on when the sun was cowing up.

Lovell I used the polarcid several times and I thought

it was handy.

CONFID ol
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Aldrin Kow the opague onej we were just marginal
on it. It should have overlapped the window
by another gquarter of an inch all the way
around and it would have kept all the light out,
I just don't think there is any excuse for
making one that allows just a 1ittle bit of
light to come in all the way arocund the edge.

Lovell Let me make a comment about the IR filter that
was put on for the eclipse., I have =ome reser-
vations about putting on snother filter., I
thought the pelarcid filter would de the job
but I was glad that it was on there st the time
beceuse I needed & perfect filter to watch +he
eclipse and treck without having to squint or
to be in <rouble, The way *hey cut it to let
the camers point through the window was excel-
lent. Docking bar worked as advertised,
accordirg to procedures., There was that two
second delay when we fired it off te get rid of
the tether. EV camera mounts, You might merntion
the retro camera, That thing was loose, wasn't
it, Buzz?

Aldrin The problem back there was a bracket problem.

conFipaTAL
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No, 1t wasn't really lcose once it got in
properly.

The retro camera wasn't loose?

Oh yes, however, they came up with & huge
spring attachment that was supposed *to keep it
from vibreting while the camers was working
and 1 assumed *that worked, but I thirk the film
will really tell us. If it was smooth enough
during cemera operation, I think that it being
loose wasn't & problem. I just don't thirk
that's the kind of camera mount you want to

have.
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Countdown
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Powered Flight
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Orbital Flight
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9.0 VISUAL SIGHTINGS

On the countdown we saw about five wasps. They

were all over the RCS systenm.

Visual =ightings, nothing. Well, I take that
back. At staging we did see the flash, We

saw the coating on the window and the horizen
view came up. At exactly four mirutes we
crogsed the horizon on the ball as advertised,
1 saw the horizon coming up in the right window
as advertised,

At fairing jetiison anéd spacecraft separation,

we had all kinds of debris arcund the spacecraf+.

There wag quite a few pleces of working metal -
0ld rivet heads and things like that - that came
out of *he TDA section that held the work sta-
tion and we gee these things fleoating ocut -
broken rivets and all sorts of *things. They

Just floated around for awhile and then lefft.
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It was amazing. Really funny, to see them
gitting up there about 6 to 12 inches, in a
gradusl little tumble and then they'd move off.
I could swear that when we yawed they yawed
with us becauﬁe.....

They seemed to out maneuver the spacecraft.
Inside the spacecraft we sighted some objects -
there was a dime that floated by us that we
picked up. We made some money on this trip.
Somecne left it in there. There were five or
six washera and a few bolts,

Did you actually find a bolt?

Yes.

Some of the RTV was coming off the back of the
geat.

Yes, there was some RTV floating around at in-
gertion. I will be honesat and say that on this
flight I didn't see one satellite, I aaw two
meteors benesath us and one Agena, which was
OUrs .

I think we've already mentioned about seeing the
debris or what we feel quite sure was the debris

ve jettlsoned on the third EVA, seeing it

COMNELDEM T e
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several revs later, I don't know how we'll ever
egtablish exactly what the time 2ire was, how
many revs., 1 think it's just interesting *o
note thet we did see things that we feel guite
sure wag these things that were jettiscred., i
the velcclity that they went they must nave heen
— I hesitate *o say it but a couple of miles
away, wren we saw them. It mus: have been <hat
far.

Did your see the javelin again?

Acquisition light flash rate was satisfactory.
We firs® picked up the Lgena irn the dayiime.
We saw the reflection of the sunlight off the
Agena s0 it was a brillient pinpoint of light;
easy to track. As we went into nightiime T
wasg a lit{tle bit apprehensive, sirce we had +o
have visual sightings for the radar open locop
solution, that I weuldnt't pick up +the night
lights in time. However, there was absclutely
no per.cd between daylight and darkness that 7T
didn't go from a visual reflection target to a

acquisition sighting.
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Aldrin I think the reason ig twofold. One is hecause
of the smaller Delta H that we had compared
to other flights, and the other i1s wer were at
a closer range and at a higher angle when we
went into darkness; even though we were five min-
utes late getting to TPI,

Lovell The Agena exteriocr conditicn after we came aboard
was very good. There was some areas of burnt
paint,...

Aldrin There was paint blistered in several areas. 1
saw 1t during the EVA, There was one umbilical
door that was not cleosed and I did a 1little
inflight maintenance and closed the door on the
Agena.

Lovell I might add that contrary to majority opiniom,
the Agena tether was ocut and extended and in
good shape,

Aldrin On the flash rate of the Agena, I did send
acq lights on during the tether exercise and
it was quite cbvicus that they were not flash-
ing at one flash per second. It was more like
one every two seconds, The batteries probably

dropped down a good bit.
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I don't have anything to say about the Agena ACS
except we ran ocut of it too fast.

Did you ever see the thrusters?

4 couple of times I actually saw the ccld gas
thrusters firing. I don't know what was causing
the visual sighting of these cold gas thrusters
at firing dbut, it was obviously there. I think
it might actuslly be the freewing of the gases
thet comes cut. The sunlight dces play & im-
portant part in seeing the status display. Eow-
ever, you should not have the sunlight reflec-
tion when you view them, Agena obmervations after
undocking.

The Agena was guite visible with just the running
2ights not illuminated by the docking lights dur-
ing the tether eiercise.

The running ligh+ts plue the docking cone light
was & very good device to operate the iether
because it gave us some idea cof whers it was,

the attitude it was in and the range of it.

During the rendezvous the rumnming lights and the
acq lights were on, At a mile or a mile and a
half, we were gble to see the running lighte in

addition to the acg lighta.

Geographical,
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Did you talk about the ship wakes?

Yea, we could., We did see ships and their
wakes. One in the Pacific. BSunlight reflection
actually caused the wake to show up which we
could follow up and see the ship. In the
Arabian Sea and that area, because the water

was so blue and obviously 80 calm, we could
actually see the wake themselves and the ships.
It was amezing.

You made & comment and I cen add to it from the
outside about the visitility of the stars
during EVA, I think I've seen about as many
gtars on a very, very clear night from the sur-
face of the earth as I was able to see during
the stendup EVA at night. Perhaps a few more
during the gtandup EVA. You had a comment

about the star background.

Tt's obvious it has background., We were fortun-
ate not to have 2 woon. T say fortunate because
it gave us the best dark adaptaticn for the

eyes and slso made us see the most stars.
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Actually that sky is not black when you are up
there. The sky is sort of gray and there are
tig stars or dust beycnd that actually give off
a light and i+ lights uvp the area. It is de-
finitely not a black sky between the stars as
we know pack here on the Earth.

Cne thing I did get the impression of was the
number of stars increased in a particular area.
It was harder tc pick out the comstellaticons
becaugse of the increased number of gtars that
were available. If the situation enroute to
the moon gets a lot werse or you actually end
up seeing a whole lot more stars I think, we
could possibly have an zcquisition problem in
picking out certain well known stars because
there are just going to be 8o many,

I don't think we'll ever see any more stars

than we saw on cur flight. We had nc moon

gnd no atmesphere.
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One comment on *he stars *‘hough, that Buzz and

T want to meke is that the stars show up good

in *he deytime. After one of the T-Z2 experi-

ments we got cver on cur vack and we decided

to see how long after sunrise we could hol

onto vigual acquisition cf stars. I held on

to Aldebaran and I could see it through the

initial part of the day pericd until some

light reflection on the windew got sc bad that

I just didn't care, If you acquire a siar at

night and track it during the day snd you have

good vigibility without the sunlight in your

eye, I think you can see them.

)

Aldrin T was guite surprised at the long time that I
covld keep Sirius in view. It was past the
time that the window had complete sunlight on
it and was illuminating all the particles that
were on my window. I could see the horizon
and the Earth were illuminated completely I'm
sure we were past the point of having the

terminator underresath us. 1 think the whole

Farth's srhere was illuminated by sun at this
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time. T could still see Sirius and I think
it was Canopus at this peoint. The sextant
hélped a little because it wouldn't focus on
the particles on the window even though there
was an increased light level entering the
sextant. The sextant afforded a greater
opportunity to see and retain stars like
Sirius straight out of the window., Alternating
back and forth between the two I firally los*®
Sirius., I thought I 8till had it but I picked
up another object that was illuminated by the
gun at this time. TUnfortunatltely because of
our attitude control problem we were unable
to do this in a more precise manner. We had
hoped for the time o actually do this. We
carried onboard a procedure whereby we could
have added a good bit more knowledge to this.
Lovell Turing the rendezvous phase I used siars as
the final terwminal phase for last phase
ﬁréking. ? T couldrn't tell you what two they

were.,

COMHAL,
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I saw no Aurora this time. The airglow wasn't
a8 thick this time because there wasn't a

mocn. Our dark adaptation was better than it

‘was before that night. The light appeared as,

as light appears I guess!

I think it ié pertinent to point out, at least
from my standpoint that star to horizon
measurements would be extremely hard to do
with any accuracy. We just don't have enough
information as to where that airglow is and
at night the horizon is not defined. The
only thing you can tell is that stars all of
g sudden start to appear but there is no well
defined line as to where the actual horizon
of the Earth is. As a matter of fact, the
sltuation is Bso chahging aa you g¢ from day-
light to darkness that any star horizon
measurenent has to be pinned directly to the
time of orbital day that you're in. I think
we're just barking up the wrong tree to take

star horizon measurements.
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Lovell This has been advertised I think by just every-
body that has been up there especially without
a moon. You don't have any definite horizons for
star horizon shots and the error you'lre going
to get will be terrific. I could see thrusters
firing at night. I could see the forward
thrusters firing.

Aldrin Cne time I looked back during standup EVA, I
could see some particles coming out of thruster
four up to about 2 or 3 feet out. we fired
the pitch thruster for comparison and in that
cagse it was gquite obvious that there was =a
difference in the velocity of waterials coming
out. The thruster performing properly seemed
to spray out in a cone angle of 30 degrees at
the most, waybe 20 degrees. It was obaervable
out to mayhe 4 feet and going at much higher
velocity than the one that wasn't working and
they were just very small particles coming out
at high velocity. At night when I saw the
thrusters going they were going out at least

10 feet or more, the light from them.

COMPIDENTIAL
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Lovell T think, we could mention here the fact that
during the final thruster check we got nething
out of four. It wmight have been that four was
degrading and finally just quit. It might be
because we didn't have our heaster on.

Aldrin I'm sorry, I didn't get a chance to bend over
and look into the aft firing thruster while
I was back there, I'd intended to do this in
gome of wy simulations.

Lovell That's right.

Aldrin I didn't get around to it. I was afraid you
were going to fire one of them while I was
looking at it.

9.4 Retrofire and Reentry

Lovell We never saw the adapter nor the retro pack
during the separation.

Aldrin Well, I think I saw gomething moving cut there
at one time.

Hep YTes, that could have been a gcanner.

Lovell Buzz, took some photographs of the reentry
which will probably explsin better than we can

exactly what we saw. It was a daylight reentry.

|
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We saw the United States prior to entering the
atmosphere. Spacecraft ocscillations were nogi-
nal. Drogue deployment was nominal. R & R
geparation was okay. Main chute deployment was
good., The reefed condition was good. Single
point was nowinal.

It wasn't a very severe jolt at that point.

We didn't have any oscillations at all. The

landing, we have already covered and it was

pretty severe.

NTIAL
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10,0 EXPERIMENTS

We performed three functicns. Turning the
heater on, fix urnit one and fix unit two and
we don't know anything else about that.

We left the Agena power circuit bresker con to
keep the frogs waern.

A

Yes, to keep the frogs warm on reentry. We

kept the cover on.

Syncptic Terrain Photography

Aldrin

Lovell

Aldrin

We attempted to get the photograrhy as much
as possible. The problem encountered was

the maneuver gystem, the attitude control
gyatem actually I should ssy. We got scme
good photography. Agein, the updates some
of them were too short to get proper position
to take good photogrephy. There were the
Synoptic Weather Photography, we did not tseke
any targets of cpportunity that I know.

We got one of the islands thas they wanted.
Yes, one of the islands in the last three. We
were B little bit rushed for that at the time
and we bypassed two of the last three 56 up-

dates. Mainly because they didn't give us

» .i"’
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enough time and too, we had & hard time con-
trolling the spacecraft to the proper position.
Weren't there clouds over the Mississlippi Deits
when we were locking for that red dye marker.
That was & specisl that they had for us and

we never saw the red dye on the Misgissiprti
Delta. Cemera, we used the wide angle Hassel-
hlad.

How about some of these cirrus clouds coming
from inter-iropical conversione area that

they wanted us to take plctures of.

We Just couldn't tell what it was at all.

Well, asctuaily it seems to we that we took
picturea at the time they wanted us to take
pictures,

Nothing really significant. We couldn't relate
to whaet we bhad been trained with, what we
should see 4o what we sctuaily saw. I'd like
to question just how accurately they know that
there are cirrus clouds at the inter-tropical
conversional zone at the time they gave us-
the update is tc the nearest second. So, un-
less someone 18 standing right down loocking up

to it knowlng exactly when we pass overhead or
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get to a particular pointing angle, I'm not
too sure that those updates are valid.

We never 4id see any of these tropicel storma.
Ne, we didn't. We saw & lot of cloud coverage.
If we saw a tropical storm it wasn't too bad.
There was a considerable amourt of lightning
activity during the night.

Especially over South America...

Let me meke & general comment of voice recorder
ugage. We had & limited amount of tapes and
we utilized the tapes primarily for cperetiocnal
type usage. EVA, reentry, liftoff, and things
of this nature, =0 we d4id no’ use the voice
recorder for the experiments as long as we

ecould do one wilitheout 1t.

i0.3 Adrglow Horizon Photography 5-11 experiment

Aldrin

A genere. comment on the experiments, the dets,
times, figures, angles...we will provide &
written report end we will not cover them to
be briefed at this time, Continue on with
10.%3, I might comment there, that the first
5-11 experiment was done wlth spececraft con-
trol instead of Agena control as had been

plammed in the flight vlan mainly because of

| L
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the difficulty we had 1In geiting the Agena
tc the correct attitude, the second one we
did, we did use gyro rate, reverse and in-
verted there.

Lovell Right, that was gyro rate,reverse and in-
verted and 1t worked cut gquite well. Mode C
of course was low orbit, thet was at 70:145
and we utilized the spacecraft.

Aldrin I mwight comment that it was rather frustreting
in the S-11 becaudge the cable was not working
8ll the time and the red lens for the S5-11 444
not operate with camera body the wey 1t was
supposed tc., In other words, I would depress
the trigger and go to release 1% and it would
not releage. 3o, I would have to readjust the
lens and then it would get in the release posi-
tion. There was obviougly something Jammed
in this particulasr camera body. This was the
backup one that we had that was stowed in the
aft bvox along with the red magazine atiached.
We just left it that way and started taking
rictures with it. We eventuslily junked that
one and went back to the original one that

we hed In the camers box. That didn't work

CONFIpa At
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much betier either. What I had to do for the
S-11 and S-29 in low orbit, I had toc put the
lens in so that it was not in fully engaged
position but allghtly backed off from there
and in this position I could depress the
shutter release and it would take a picture
and then release it, and it would release,.
But it i3 very far from & optimum way of
handling it,

Lovell That's right. Spacecraft conirol and the
rpalfunctioning of the Maurer TOmm serlously
degraded what we got on the first S5-11 pass.
And miso, the Maurer camera effected the
second S-11 pass.

10.4 Micrometiorite Collection S-12

Aldrin I refer back to the comments we had earlier
in the flight plan concerning the rush of
activities the first day and a possible —
depends on the exact timing that they opened
the docrs.

10.5 UV Astronomical Capera $S-1%

Levell Our pefore flight and during flight and post-
flight views on the Maurer set up for the 3-1%

remalin the same., 71 think itt's & cluge that

COblmpam|
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could be improved however, 1t worked, at least
the construciion c¢f it worked satisfactorily
in mounting it for the experiment. One mejor
item, we were not able to get three star photo-
graph configuration during this nightpass.
We were only able to get two. This is pri-
marlly due to several things, & contrel prob-
lem, which we really didn't undersiand on the
first S-13 or during the S5-12 experiment dut
I'm sure it was there and elso the fact that
we had nc platform, although we knew the stars.
It took it & whlle to go from one atar field
to another,

Aldrin I think I have already talked about the prob-

lem with the cable as far ag depressing it in

EVA.

Lovell Inertial hold capability of the Agena was ex—
cellent.

Aldrin Did I mention anywhere in the EVA abcout that

glow that I had?
Levell Yes.

livration Regions Photography S5-29

Aldrin Again, we had solar problems. We had one

at 27:13: 36,

coNFpaTIAL
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Well, this is a question of getting a pointing
command to go to this when we didn't have a
platform. Going.into darkness without knowing
for sure where SEF was. We had to go on up
and get him and then once there with the con-
trol system that just wasn't functioning pro-
perly, the prime alined so that it wasn't the
reticle that was pointing, but it was the S-11
bracket which was an offset location, Actually
once we finally got it going, just in the
process of learning the control system for
that particular pass, it worked out fairly
well, but by the time we got there, the libra-
tion region was beginning to reach the horizon
and the last shot I think on both attempts
were taken late. It had to be abbreviated;

it couldn't have been a two minute pass and it
was cut back to one minute just as it entered

the alrglow.

10,7 Sodium Vapor Cleouds S-51

Aldrin

Several comments. Number 1, we got the update,
we didn't get & Delta T at first, I thought

we had clarified our update requirements to

L
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Houston, and I feel that we didn't do those.
Probably cur fault for not double checking.

We talked to the experimenter., We made it
quite clear that we wanted a time 4o the near-
est 5 seconds - it didn'+ make that much
difference. For acquisition we wanted a

Delta T to 5 seconds because I made it clear
that I would take piciures each time the

clock went by & 5 second interval and I think
the initiel pictures; since we had an cdd
time, were not spaced evenly &t 5 seconds. I
got on to & 5 gecond interval and continued
taking the, perhaps two to three more than
what Houston requested. On the next passa, I
Just tcok the nearest b second interval and
took all the remaining film that we had in
that particular pack. There are several
items on 5-51 I would like +o comment on that
sort of compromised the experiment. XNumber 1

was the fact that we were updated on the experi-

ment with rather short notice. At the same time

col TIAL
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we were beginning preparation for EVA. I
know they wanted tc complete the experiment
and we accepted thie procedure even though

we knew that it would degrade the EVA prep

or 3-51. A second problem, of course, wasn

our control problem, We were going to have

tc do tracking in attitude control tc get the
position; and it took & little time and a
1itile conversation to do this. The third
problem we had was the geoggleas. We never

had them for training. We never sew them
until the day before the flight. Wearing them,
actually was poor. They were poor in design
and by merely moving slightly you could change
the actusl color that came through the goggles.
And they appear toc us not to have any value
whatscever in picking up the sodium clouds.

We got on position at the proper time and
started taking plectures. We saw the cloud at
no time during elther pasa. I believe on hoth
pasges, or on the meccond cne for sure, we had
the EVA camera operating to pick up the back-

ground. Again, this particular time, North

CONHBENDAL
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Africa had a cloud layer toward the Mediterrean
area, which increased the difficulty in picking
up the sodium clouds and increased the intensity

of the background area.

10.8 Tri-Axis Magneteometer (M-405)

Lovell

Aldrin

Lovell

Aldrin

I have no comment. Just set it up and let
it go as planned,

Well, we unfortunately shut it off ‘he first
night,

Was that 408 or 4057

Well, we shut off both of them. That was my
fault, T think. Because you asked me noi to

shut it off.

10.9 Bets Spectrometer (M-408)

Lovell

We missed the first control roll rate, mode 4,
because of the docking control which we com-
mented on before during the night paes, after
we got the Agena. We intended to get the

rest of them. We didn't get too much the
seccnd mode A, but I believe we got everyihing

else.

10.10 Bremestrahlung Spectrometer (M-409)

M-409; I have no comment,

conpafiar
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10.11 Manual Navigation Sightings (T-2)

Aldrin Do you want to talk on that? Yes, the equip-
ment setup. We had plenty of time on each of
the pasgea. I think we ran two T-2's the third
day and three of them the fourth day. The
equipment setup was nominal. I used the pre-
flight diopter setiing, and checked the reticle.
I think I exclusively used the number 2 posi-
tion on the reticle. In general, I found that
the operation in zero g was vastly simpler and
eagier to manage than anything I had aeen before
in one g simulation and in either the simulator
iteelf or at Ames. I =till had somewhat of a
problem in positicning my right eye so I could
minimize the amount of side blurring of the
star. In other words, what I was trying to do
wae find an eye position where the two stars
would be as cleose to the point source as pos-
aible. And this was reslly difficult in space
asa 1t was in training exercime. The focus of

the diopter setting was rather hard. I would

CONEDENLY
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move 1t to one gide and +the other and it Jjust
did not seem to change too much., So I was
reying on preflight diocpter settings that we
had, and in general, I can verify that this
gave nearly the best viewing. Looking back a*
the entire T-2 operaticn, I believe that +the
resul+ts might be improved some if filters were
uged in both primery snd secondary line of
gight., Becguse I think this would tend to
decrease the slight blurring of the stars and
make them more of a point socurce, It would
decrease the Intenaity, but it would make them
smeller, On the zerc bims measurements, I was
tcld btefore flight by the experimenters that
the fZight sextant was going to be adjusted =so
that there was g small offset. In getting the
zerc bias, the primery line of sight would not
lire up exactly with the secondary; I was able
to rotate the angle for the adjustable 1line of

gight enabling me to inetead of superimposing

CO@M\IHAL-»
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the star images, to line them up in the hori-
zontal axie of the sextant by using the reticle,
I found that this was not the case in the flight
sextant, The two images superimpcsed exactly
ithe sszme way that the training sextant did. I
think that this tended tc degrade, somewhat,

the zero blas measurements. In the future they
could be 1mproved tremendously by having this
small offaet of several hundreths cof a degree,
80 that the two images Just barely missed each
other. Further, in the zero blas messurements,
I found, and I think the experimenter alao
recognizes, that there 1s a slight catech in the
cog in the viecinity of zero, 5 zeroes on the
dial. Now since we are going in an incressing
direction start out with four 9's or three 9's
and an 8, scmething like that, gradually in-
crease the angle reading. Because of the

s8light blur and the fact that they were super-
imposed, and this catch tendency, the first

series of readings, the firat three were four

t : (
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9's and a 5 and the second tﬁo were four zeroes
and & five, which is far from what I would
expect to have. In other words, the imst Two
cbviougly Jumped past this catch., Now, I
recogrnized this and attempted to be a lot more
precise in the ceontrol rate in the region of
zerg and tried to enticipate where this cetich
might be and stop right near the center of it.

I think this wae somewhat succesaful in the
subsequent zero bias measurement, During the
firgt sighting pericd of measuring engles from
Betelgeuse to Rigel there wam a small tendency

- amall amount of difficulty in acqulring these
gtara. I think we have to alilow time to make
gure that what you see ocut the window is exactly
the same ster that you have got in the sextant.
Now, of course, we had very simple constella-
tiong, very easy conatellatione to use. The

two staras, Betelgeuse and Rigel, had a2 differ-
ent color fto them, which helped out considerably

in meking the angle messurements, In using

TIAL™
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other stars I think we are liable to have more
trouble and the suggestion that I had originally
in the experiment that we provide some exterior
gighting device, I think would be beneficial,
When you look out the window and you see the
atar you want in normal vision you can lock
through the sighting device and be assured that
the line of sight ia going t¢ be looking right
at the star you want. Getting Aldebarom for

the zero bias measurements I had to continually
make gure that I had the right star. I went
through a learning process in the first setting.
And this resulted in my acqulring a new tech-
nique for ad)usting the angle messurement knob.
Preflight, I had been doing this by putting my
index finger on the wheel and using my hand

and arm as a long lever action In the increasing
angle measurement, I found that with the suilt
on I had some difficulty. We had done this

some with the suit on in the GM3, but the GMS

CORFIDERT
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hag a very poor revpresentation cf the stars asg
far as good optical imeges go, < did practice
this several +times, but not enough to reelly
tneever this particular difficuity. In flight,
I found that with the suit on and my head
positioned next teo the window and my right

hand holding the gexiant, gently resting against
the <“op part of the window, the left hand ard
arm, trying to poaiiion the index finger to
meesgure the anglesd, the zrm was vent too
geverely for the suit. With all the paddirng
and insulation that the sui% had it wsa rather
fatiguing and not 2% all relaxing o make the
meagurement in this fashion. 4And for the last
three mesgurements in the first sighting peried,
I changed %o the procedure of putting my +huubd
on the knob and going in the increasing direc-
tion and the lasgt three mesguremerts were very
consistent. t convinced me that <his was the
way to go and this was tke technigue I used

in a2l subseguent measurements.

couﬂﬁNTlAL"
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I was quite pleased with the ability I had to
sradeally bring the two stars together. I had
*he variasle line of sight to the right and
the pitch line of sight to the left, rolling
the sextant slowly sc that, as I wag increas-
ing the anglé to make the messurement, I was
alsc bringing the twe images together. Imgtead
of a saw-tooth type coniinual sweeping zcross,
I was just gradually bringing in a slow =ime
fashicn one star into the other. And having
reached what T thought was the right measure-
ment, I then gave the word to stand by and
again check it to make sure that it was right,
and then I would give a mark a2t the same time
I pushed the timing button. Throughout *he
experirment I cdon't think there were any inad- |
vertent depressicns of *the T™M button. On cne
cf the runs T *hirk it was the secornd one, I
did say that after I had depressed the bution
and giver *he mark, that in the pressure cof
lowering the sextant to turn on *the light %
read the angle, my finger hit the knobt and

changed the angle setfing. We volided that
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particular reading. After the first run, the
ground requested that we relay to them the
regults that we had and they came back and said
that it locked fairly good. We proceeded on
with the second sighting pericd. The second
gighting period geemed to be fairly nowminal
using the same two stars of Beielgeuse and
Rigel. In locating the position of the sextant
in the window ag to the part of the window

the primary and alternate line of sights were
being used, I think if we were rerlly looking
for extreme accuracy on this we ought to
provide some other measns other than after all
the resdinge are made to hold the sextant up

and try snd put an X-mark on there. 1 think

this i8 sn indication that may be accurate down
to an inch or an inch and a half perhaps. If
this is accurate enough, why firne. We dié

have control problems, as we have discussed
before throughout this experiment., Maintaining
the primary line-of-sight, exacily in the

center of the reticle was not an easy task.

CONFIRMETIAL -
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I think a more difficult part of it then just
maintaining in the center cf the reficle, was
mainteining a zerc, a perfectily zero roll.

We would sometimes have tc stop and readjust
the rell in order to get it back to where we
wanted. I found, incidentally, while we were
doing this *that the sextant in measuring a
large angle is an excellent device for tellirg
what kind of rell rates we have. t is wvery
gimple just by lcoking at the 4wo stars in the
primary and alternate line of sight, and their
motion, to see just exactly whai sort of roll
raete the spacecraft has. This might prove to
be an additicnal use of the sextant in the roll
rate damping. As far as making measurements
when there is a roll rate geing, if the roll
rate is in the direction it terds to move the
secondary line-of-gite foward the primary. I*
is a very advantageous situation because you
can displace the secondary off o the right of
the primary, and you know that with time, it

is going to drift toward it in a slow fashion.

CONPIDSALAL~
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So now, holding the sextant perflectly staticnary
we gcen just gradually rotate the kneobs so that
it is increasing as the two lines-of-sigh* come
together. If the roll rate, on the other hand,
is in the opposite direciion, one must contin-
ually rotate the sextant 1o keep the secondary
line-of-gite of f to the right and then bring

it tack together against the rc¢ll rate and at
tre same “ime you are moving the sextant o
perform this, you have <o alsc rotaite the dial
and this mskes it a much more difficult
measurerent situation. The next iwo passes

that occurred cn the 4th day, were by using

the stars Betelgeuse and Bellatrix. The angle
measured here was smaller; the star differences
in terms cof cclor were about the gsame and I
can't say that the smaller angle was particular-
ly easier, or wmore difficult than the larger
angle. I think the measurements did improve

certainly during this time pericd.
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It 1% fairly obvious, just by looking at a
series of measurements when cne of the umeasure-
mente is = little bit out of the bhallpark and

I think subjected rejection of measurements is
a technique that can be used. Going to the
Mode B, with the helmet on and the visor down;
this was done with the gloves off because it
was my understanding and this was the arrange-
ment that we had, that the idea was to evaluate
the sextant with the eyepiece and the helmet and
vigor; ard 1t was not particularly a pressurized
or gloved operation. The decrease in the mag-
nification was noticeable with the long eye
relief; but at the same time, the images
appeared to be sharper and this tended to in-
crease the accuracy of the measurements whereas
the decrease in magnification had a tendency

to decrease. Getting the proper eye position
with a long eye relief required a bit more
time, and of course, the sextant had to be
lowered down each time that the measurements
were made and then we would have to repogition

the eye and the helmet and the sextant resting

CONFIDRNTIAL
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against the helmet, All in all I think I
was quite pleased with the way the experiument

went and I hope we learned a lot out of it.

11.0 PRE-MISSION PLANNING

Lovell

11.1 Mission FPlanning

This is & very gocd section because essentially
Gemini XTI didn't have a Mission. It was, I
guess by default & spacecraft and a flight that
was supposed to wind up the Gemini program and
catch all those items that were not caught on
previous flights. We were to expound on cer-
tain areas that have proved to have difficulty
or that had toc be redone. This is bad proce~
dure essentially because it meens that you have
nothing to trein on until the flight previous

to yourd has been completed.

Ag far as Mission Planning, we were still
perfecting trajectories up until a few weeks
prior to the launch. 1 helieve that XIT
suffered from toc many "crooks" and that we
didn't decide early enough on a definite plan

and stick to it.

CONFIMTIAL
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Thls is essentlal in any space flight endeavor
that required a let of training, a iot of
di“ferent hardware, and s lot of procedures to
work out. 3Because 1f you don't have a firm
migsion plen and flisght plan, then such things
as stowsge, hardware items, procedires, just
are not posselble untll you get a2 flight plan

gnd a wmissicn plan, then you wmight ‘ust am

well forget your training. The flight plen, of
course, depended on the wission plan and sgain
the flight plan wes beilng revieed right up

until we were sctually into orblt, as far ae
melor cencern shows such as the ecllpse. Space-
craft changes were held to & minimm. T have

ne cowplalnt about cheanges that I could recall
rizght now, The mission rules, I thought were
reascnable; they tended to become scattered

with previcus flights, only changing with
regards 1o experlence learned or previous {Tights
and perticular rules that pertesined to our
filight. T saw no problems with mission rules,

I thought

CONPQENTIAL
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4

hExperiments

Lovell
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the way they handled the rendezvous missicn

riles was gquite eguiteble and guite workable.

Agein ir premission planning, the experiments
have to be aboard early encugh so the crew can
get proper training., This in XIJ wes & gross
violation of this concept. Everybody wanted to
get their experiment in at the last minute., We
were torn beitween EVA prep and certain experi-
rents. We should have *‘urned off the flow a

lot earlier thar we did. We thought we had a
pretty good nandle on the experiments, except
that towards the end we were getting such things
egs S-64, Dim Light Information, ard things of
this nature tha< we just couldn't handle. A4g

i= +wurned outi on the actual flight, we were too
rushed and T believe had too crowded of s flight
plan, Trairing activities of course, depended
or.ly upen the cother five items; we canneot Train
unless we have & gecod flight plan early *to train
cn. That is, of course, the heart of ithe

entire flight, If you know what you are going

coNyﬁ\mAL
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to do early enough, you can train to meet all
contingencieg and do a good Jobt.

[

Aldrin 1 agree,

CONRQENFAL
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12.0 MISSION CONTROL

There are several items 12.1 -~ 12.5; essentially
all of them go tegether in & general ccomment,
which I would like to make on mimssion contrel on
thig particular missicn.

1) Because of control problems and increased
time regquired ito get to cerisir attitudes and

do certain thinge, we needed plenty of time to
know what we were goirng to do next., In

several instances, this was not given to us.
Another general comment ig the fact ——

2) We would have iiked to have known better
what the thinking was at misgion control of

what was coming up next. In some cases, this
was adeguate, as they said we were going to

be rushed between an %VA4 prep and 3-51, and
conld we do it. We seld we would glve it &

try. The phase ad’ust burn after separation
from the Agere; we 1idn't know exactly why

we were burning this thing, and we had to ingquire
to the ground, why this should bhe turned end

what 4time we should burn. These things, I

AL
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think should be explained; when we have &
major cherge in the flight plan you ought to
present a little comment of why we are doing
things to let the crew in on the problems.

2) In many cases, when we had a fuel cell
problem —— when we had contreol problem and

we haed an oxygen problem and we were doing
things other than was required for the experi-
ment, ther it is up to the ground to allow
time enough o have the crew do these items
and then de the experiments., They should be
done at the expense of what the flight plan
calls for, which means either cut out an experi-
ment,...»

Aldrin I think along this 1llne, the one situation that
came up along the consumables was in the fuel
cells; we were getting ready for umbilical EVA
prep; the ground came up and *old us that they
wanted us to drink a lot of water arnd I resented

this s 1little blt, because I set out irn my own

CQAERERR
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rind just how much waiter I wanted to consume
before going irnto the criticel umbilical EVA.

I+ took several communications back and forth
before we finally established that the reason
that they wanted us to do this was rot one con-
cerned with the umbilical EVA frowm a wedical
gtandpoint or ELSS performarce standpoint, but
nore from & fuel cell standpoint. I don't think
we sghould of gotten ourselves at this late stage
in EVA prep into & position where we needed

to siphon off some water from the fuel celle

8%t the expense of possibly chenging the physical
set up and the water balance in an individusl

or just complicating the situation by having

to go through = lot of drinking.

In regards to the seciion twelve entirely,

I can't say that wission control was entirely

at fault at giving us tco much to do at the

gsame time, but just trying to get things done
during the Eat Period, like PLA updates and status
reports, because I think this really reflects

back at our flight plan, in the fact that the
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flight plen was overly ambitious anyway; and

the Misgion Control had the flight plan and was
trying to get it completed as soon as possible.
Again, and this is an 0ld argument, that has
always popped.up in that we should get a good
lock at how much time we had and allow time

for contingencies which occurred in almost
every flight thaet I know of.

I think a lot of this is inherent in the type

of spacecraft we are flying. We are flying &
manually controlled spacecraft, which takes

time and attention to get inte certain attitudes.
We may not be faced with this sort of thing in
the future, with things on the Apollc spacecraft
that are tending to hold certain attitudes

and where you can have some portion of the
spacecraft under automatic control and then

you can devote your time to the things that

are manual.

In the Gemini spacecraft everything that really

is accomplished requires crew attention. TYou've

&0t to write down everything.
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You have to go through all the eating procedures.
We don't have the means of communicating up basic
data like PLA's and CLA's. These all have to

be recorded and they are all geared to the
particular trajectory to our tracking stations.
Major activities are geared to steteside passes
and these are the timesz also when we get a lot
¢f these updates., Unfortunately they are alsc
times when we are usually going through an eat
period, fuel cell purges and everything else,
Well, I guess perhzaps some of the eat periods

end fuel cells purges and other things that

were not planned correctly because our trajec-
tory even changed when we didn't make the PPS
burn. This changed times that we were over
stations and it tended to confuse the entire
situation.

Yes, you can't blame anyone in particular for
these. t is just a set of circumstances,

The reason we are talking about thew is

te Just make people aware that these things
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will arise and they are characteristics of
orbital flight. There ien't any way to solve
thew that we know of right now. The people
mugt be aware of them when they are planning
and attempting to conduct activities of this

gort that reguire a high level of activity.
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13.0 TRAINING

~3.]1 Gemini Missdon Siwmulator

Lovell

Aldrin

CONFI

There 1is no doubt in my wind that the Gemini
Mission Simulator is the best single device in
preparing for a Gemini Migsion. We tried

to utilize 1t to the maximim capability.

I believe this is the place that we had to
perfect our procedures, systems training
mission training and crew station configuration.
Again, wuch of the experimental procedures was
worked out by the crew in the GMS, I am be-
ginning to doubt whether the crew has to be
completely involved in procedures as part of
their training program. It appears that in
fature missions, especially Apollo, that there
ghould be a working group with operationsal
experience that works out these procedures for
the crew.

Right, I think an experiments office sheould
have pecple in it that are quite gqualified
individuals perhaps not with orbital experience
apace flight experience but at least pilot ex-

perience.

1AL
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They ought to get in and fly simuzlators and
work these procedures ous then talk to the crew.
So, that ii doesn't end up with the crew working
procedures cut or trying ore thirg arnd then
talking directly with the experimenter. He is
too busy delng his own things reaily to be able
to get in and dec these things himself. When you
have just one or two experiment coordinators,
you can't expect these people to get into the
detalls on each Individual experiment. The
spongorg somehow have o supply some people or
the experiments office have to supply people.

I think an exauwpie of where this was done wag

in the D-12, the AMU., We had a wmar working in
that who is now in our office who was quite
femiliar with the problems. He got right in
and wag involved in the testing, writing up the
procedures and working very closely with the
flight crew in setting this particular experi-

ment up. It is Just toc had that we weren't

atle fo capitalize on this.
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There are three areas that this is true, ren-
dezvous, EVA and the experiments. For rendez~
voug the technigue works fairily weil. We had
a group of people who developed rendezvous
techniques depending on what the flight plan
was and presenied them to the crew for training.
The crew scmetimes modified these techniques
according ‘o what they *thought was bess, but,
8till they had someihing to work from. The
EVA and the experiments areag were not done
+his way. BEVA wag almost entirely & crew
procedures workout. Zxperimenze were almost
exactly the same thing.

Right! On EVA the crew hai Inputs and
evaluated pileces of eguipment i¢ come up with
changes that were absolutely reguired. We just
couldn't deal with the eguipment as it existed.
We had to make changes because of mission
changes. We would come upr with the reguire-
ments and suggestions for ecuipmernt, The Crew
Systems Division then would take these and try
tc come up with a plece of gear and give it

tc *he crew to evalusse in a near opersticnal
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training situation. Very large amounts of
time were wested in evaluating this kind of
gear, The same thing is true completely of

the experiments. We came up with modifications
of brackets, things that were unaccepiadble and
suggestions on ways of improving them. It
always came right back to the crew and ate

into our training time considerably in trying

to look at these things and evaluate them.

132.2 Launch abort training

Lovell

Launch abort training, cf courase, with the DCPS
is goed. It gives you some basic procedures,
then you go in with the GMS. ZEspecially
working with them in Houston where we get some

actual realism, I think is very good training.

13.3 MAC Engineering simulators

Lovell

We only utilized the rendezvous Eybrid simulator
at McDonnell where I felt we got scme very basic
and valuable rendezvous training. It was used

somewhat as a tool to develop the rendezvous
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technigue. However, I *hink it is valuable
training and someihing of this manner stould
continue for Apollc, It 1is especially good
because you can make shorter runs in the Eybrid
than you could with G5,

Well, there are & much wider number of initial
conditions and digpersions could be worked.
The GIS, I'm sure the 4MS is {the same way, is
rather Inflexible in terms of “he <otal number
of dispersed cases, Lt Jus: tem't set up as
an R&D engineering type of simulator such as
the one up at MAC is. I +think, looking tack
onn it, we wasted quite a bit of iime up at

MAC working out the rendezvous technigues,
workinrg outl passive rendezvous technicues

ard things that we did not use in flight., We
could have concentrated more om the prire
rendezvoug. This goes right back to the idea
of misgion piarning. We were conducting

this sraining before we really had pinned
down Just what the final fligh' plan was

going to be. Of course, due to the schedule
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of activitles, we had to schedule thls training
in early in order tc get down ic the Cape to
make uge of the facilities of the GMS.

Lovell Yes, cne comment we had on the mission plan
which I forgot to mention is the fact that
when we formed as a team for G7-12, ocur pur-
pose was to not only have a flight plan but
have a contingency flight plan and train for
them 80 that we wouldn't be cegught short if
we had to change drastically even close to
launch date. The big changes in the mimsion
during the phases of ocur training precluded
this contingency training and if we'd lost
the Agena, we would probably have been in
pretty sad shape before we could have launched
again.

15.4 Transletion and docking trainer

This is a goed device., We not only utilized
it for decking practice but also for hard
suit training to fly and eat. As 1t turned
out we didn't have to utilize this particular

training aspect of 1t, since EVA had changed

gulte & blt.
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13,5 Planetarium

The planetarium was always good. The planetarium
is bagically good to give you & general know-~
ledge of the celestisl field., A good basgic
kmowlege of most of the major navigational
gtars is required I think in space flight. It
ig clear to me that when you have a good know-
ledge of these things you don't need a plat-
form. You can find yourself fairly decently
by Just locking at the stars.

Aldrin Well, I tell you I would like to see some-
thing like we have at the Moorehead Planetarium
g little closer down near to the Cape, =o right
as you approach the launch date you can review
things right at the last minute. When you have
a slip, we felt that it was important to keep
the orbital plane the same so this placed
consiraints on the launch time that perhaps
were a little bit undue. It would have com-
plicated cur training to have taken the time

out to have gone to Moorehead 0 review a

CONFI




Lovell

Aldrin

Lovell

445

alightly different orbital plane. I think in
the future we ought to be able to be flexible
enough to take these changes. In order to do
that it has to be emsier or we have to have
better access to planetarium type displays.

It may be that thls can be accomplished by use
of the AMS and the visual displays that are
gvailable or something as a substitute,

We have & planetarium in Houston, but it is
not as good as the cne at Moorehead.

Yes, but I think what we reelly need is some-
thing here at the Cape. Fapecially, in Apoilo
when so much of the traming 1s going to be
done here.

Actually what 1s really required is a visuasl
device llke you have in the GMS but with
perhaps a wider field of view plus = larger
magnitude of stars to choose from. I think
the GMS is limited to fourth magnitude stars
and we missed such things as Pleiades. Now

if we hed a starfield of that nature we'd

be in great shape.
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3.6 Systems Briefing

Let me briefly review cur *treining concept on
gystems gince cur training record dces not re-
flect largs amounis of itime spent on gystems.
Both the prime and backup crew has had previous
experience in Gemini. We had quite a large
emount of chenges Zn the flight plan that re-
guired a lot of concenirated effort and =zince
our time of launch ned not appreciably lenthened
we decided that we'd rely on what briefings we
had previously and only be updated on things
that had changed. 1 think that esserntially this
worked guite weil. We were briefed by the
McDonnell people on the spacecraft changes.

We had no particuler problems with the spacecraft
itgelf. On the Agena, we were briefed by the
igerna people on 9, We begin operaiicna. brief-
ings on 12 cf what to expect. The cnly surprise
to me in the Agena operation was the cperation
with the fully lcoaded Agene. I knew that there

wag gloppiness in flight conirol mede 1, T
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didn't realize perhaps that we had so much
chenge. I thought that the heavy load on the

end of the nose of the large mass really msde
operations éifficult on the Agena.

1'd like 1o mention scmething here. This may

net be the section, but early in our training
while looking at how we were golng o hasndle

the Agens, it cccurred to me that there might be
some advantege to keeping & log 88 1o what com-
mands were in the Agens. Then, a8t any particular
time, you'd know the status of the Agena, Ais

we started working more with the flight plen, andJ
with the procedures bock in terma of making
changes in the Agene configuration, it loocked to
me like thls might be an unnecessary hurden.

We dropped thoughts of deing thet sort of thing.
It would have complicated things guite a bit.

4 it turned out, the problems that we had with
the Agensa, were compounded by the spacecrafi

attitude aystem difficulties. I think it
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might have benefielal if a% eny particular itime
we had ready access to something that would

tell us exactly the status of each command that
existed at that time in the Agena. It takes
time to do this. I'm saying {this becsuse we did
have several cases where we staried a xnaneuver
that was in the procedures book. It wes not
completely successful and we had to resiart it
again. This {fock us off the norme’ set cf pro-
cedures ard tended to deviate us and several
times, we ended up not having the igena in
exactly the configuration that we thought.

This resulted in increassing the sttitude gas
consumption.

One more comment. 3.6 3LV I +think both of us
were adequately briefed cn the GLV., Espeecially
frem the operational wviewpoint and what tc expect
during the launch phase from sight, sound, feel,
and vibrations on the GLV.

I'd Zike to m€d one ccmment on the gystems

briefing., %wher we nad change of mission, that
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drastically effected the EVA by eliminating the
AMU snd when we also msde the chenge in the
flight plan that meant we were going o be

doing a lot more maneuvers docked and undocked,
it meant a considersble incremse in work load

in order to meet any reasonable leunch date.

We recognized that things were going tc have

to be sgqueezed somehow to do this and the most
important objectives were the EVA and the
rendezvous. We concentrated on these. When
you compare this with the way we would have

been trained, had we gone on the other type of &
miseion preofile, pomething had to give., Either
it was the working hours and certainly we put

in long working hours on this misaion ae a result
of the changes. Something else did give a 1ittle
bit and I think that was the total systems brief-
ing. I perscnally felt that I wae flying with
somecone who backed up 2 flights, hed flown 14

days and was quite familiar with the systems.
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I felt that if I didn't know some things at
least I could count on Jim to £11]1 in what I
didn't know. I concentrated on my particular
part instead of both of us understanding every-
thing about the whole systems operstion. We
tended to speclalize in order to get the job

dorie in the minimum smount of time.

Lovell What experiment training?

Aldrin Urine system training is what I wsg telking
about.

Lovell On flight experiments training our training

consigted of taking the experiments that were
designated for 12, looking over the definitive
experiments plan, and then adapting them snd
working out our own procedures, 1 think in

very few cases where a set of procedures handed
to us that were adequate without extensive re-
working. Eguipment operation. A lot of times,
we didn't get the proper equipment. We mentioned

this in our experiments area. The goggles for

conripaTiaL
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M-51 and the Maurer cameras were espescislly

late. We got & training item that 4idn't operate
like the flight item. The training item had

pins that were gouged out or missing and actually
¢id not operatg the way the flight item should
operate. It waan't until sbout a week or so
before the flight that we got heold of a treining
item thet wes redesignated from a flight item
that worked similar to what we could expect.

I'd 1like to mention here, that indecision or

late decisions effected what we were doing in
terms of experiments, An example I1'd llke to
make is the decision on which camers we were
going to take, Thig went back and forth between
the wide angle and the standard Eagselblad many
timea. At one time, it was going to be used
attached to the ELSS and at the laat minute we
ended up with a superwide Hasseiblad. It was
going to be used handheld EVA and at the time,

we just had no opportunity to really lock at this

situation.




As & result the crew had to look into the situ-
aticn and see what the prcblems were and try
and identify how we were gcing to adapt this
particular camera to an EVLA use. We had some
—ast minute changes in trying to develop &
hand holding bracket to do this. I think this
is 8 gignificant example of how this handle
was developed. T think pecple did & great job
in coming up with this particular item as they
did on many other items. I don't think {that
the crew ought to be invelved in doing any of

these things.

13,8 Spacecraft Systems Siatus

Lovell

Cur philoscphy on the spacecrafi system tests
were that if tests substaniislly trained the
crew or gave the crewman operational knowledge
the crew would participate. If there was &
decision made on some hardware changes on the
spacecraft that required crew operations,
gither the prime crew or the backup crew
wou_-d participate. Many of the spacecraft
gystemg tests did not compensate for the time
invoived. We skipped that part of the testing

and we concentrated on GMS training.

cONFIRsTAL



453

13.9 Egress Training

Lovell We had been briefed on pad egress training.
We dld not participate in the Gulf exercise
on 12 since all 4 crew members had previous
experience in water egress training in the
recent past.

13,10 Launch Simwlations

Lovell I thought these were sdequate end desiraeble
end especially operating with Houston weg a
necesgary part of our training progran.

Aldrin The S1LD, simulated launch demonstraticn, the
purpose of 1t I think originally was o pro-
vide people counting down both the Atlas/Agena
and the spacecraft, but I think a more im-
portant reason is that 1% glves the crew one
good opportunity to go through the entire
ingrega intoc the spacecraft and countdown
procedurea and I would highly recommend that
we do that &t least once.

Lovell It'e a dress rehearsal for the real thing.

Aldrin And 1{ was very, very lmportant and it was

quite enlightning to me to go through this

particular SLD exercise.




454 CONE}

23,11 Reentry Simulation

Lovell Again, necessary, gocd fraining, and recommended
raintaining this in future programs. ZEspecially

when you work with the control center in Houston.

13,12 Simulated Network Simulation

Lovell Simulated network simulations are important
sirnce they cut down the +total amount of +ime
that we had to use. We can recycle guickly.
Ketwork sims, we did not participate in since
we felt we could not justify the time that we
would devote to them.

13.13 Zero "G" Flights

Aldrin Well, I think we've touched on these a liitle
bit in some of the discussione on the actual
flight plan items of the three EVA's that we
haed. Perhpas I can sumparize & 1ittle bit ir

- saying thet zerc g sircraf+t has advantages and

disadvantages. The advantages thet 1t gives us

CONFINTIAL
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the only physical representation of actusl zero
& in a medium, that is an air medium that is
similar to the vacuum medium of space, It suf-
fers considerably from the short time that is
involved, the fac¢t that you have to experience
the two g pullouts between each one and it is a
rather difficult pilot task to keep the perturba-
tions down to zero. I think it wes a necessary
part of the training that we went through. I
personally feel that from my experience that
zero g flight is not needed 28 much now, I
think we've learned in the accumulation of EVA
experience in Gemini, that EVA is not as
difficult as it locked like we thought at one
time, I think that certain isoclated cases of
transfer activitiea in Apollo should be looked
at in the zeroc g airplane and that future
people involved in these should ait down with
other people who have experienced EVA and
attempt to in a general controlled bhull session,
just talk over what it is people plan on doing.
Zero g flights have their place obviously, but

there are many, many disadvantages.
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13.14 Underwater Zero "G"

Aldrin

Lovell

AZdrin

The underwater zerc g, 1 think here we have

& medium thet has consideratle advantage over
the zero g aircraft in that we can timeline
things, we can lock a8t the entire fiight plan
item, or whatever the EVA activity anight be.

It has disadvanteges alsc in that there are
buoyancy effects, One of welghting the suit
down, I think these are mwiror in locking at the
whole underwater situation. I would say thaet it
ig an excellent training device and we should
attenpt to make as much use of it as we can.
Egsentially, to summerize, I think that you
feel that zero g fiights might be valuable in
certain shori iime lock see of cther =zctual
zero & conditions, but the underwater wil:
rrobably give you more of a long “imeline over-
all lock at the problem.

Right, you have to Zook at what the problem ia.
If the prodlem involves pileces of gear that
will fleet around, then you might want to lock

at them in the zero g flight.
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There's not much point locking at these things
under water because you can't buoy them up.
Total timelines are much more valuable to look
at in uwnderwater work, Bedy positioning I think

is very well simulated in underwaler work,

13,15 M3C Altitude Chamber

Lovell

Alérin

The altitude chamber, I thought is good training
mainly with two items. Number 1 it gives you a
chance to operate the actual equipment, and
number 2 it gives you the confidence in the
egquipment that since you are operating it in
somewhat of the environmental conditions of

low pressure. 4And I think that anybody who
contemplates an extravehicular type exercilse

in the flight, ahould go at leaat one time

and perhaps more through an altitude chauber

to get confidence in the equipment they are
golng to work with.

I definitely agree with that. I think that
people who have not been exposed to altitude
chambers before or to any spaceflight, that

several experiences or runse in an altitude

chamber are required.
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You've got to look at the work load you have,
that you may be required to perform. You have
to look at the type of gear that you are goirg
to be using, ELSS or PLSS, and look at its
capability to handle the work load that you are
going —- it gives you an opportunity to look at
filight type gear in contrast to the training
gear that we end up using so wany times in the
walkthroughs, T thirk even for people who have
gone through this unless thelr experiences have
beer. in recent past that they certainly ought
to avail themselves to the altitude chamber
experience.

13.16 Gemini Crew Station Mockup

Lovell Gemini 12 crew used the crew station mockup
primary for EVA walkthroughs, EVA prep walk-
throughs, and I believe this is an essential
part of training to have a wmockup of thisg
nature, Certainly, it was used extensively and
it came in very handy, and I think that it
proved itgelf 4o be a valuatle tool.

Aldrin I'm not sure what the Apollo plans are, but

certainly, whatever wockup was used —- provisicns
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ought to be made to keep it as up-to-date as

posgible. I think we found that some cases the
wockup wae not kept up as well and we would re-
gort to taking simulator time to go through some

of these exercises.

13.17 Gemini Adapter Mockup

Lovell

Aldrin

13,18 Agensa Mockup

Lovell

Adapter wmockup, I feel, 1 guess, Buzz, you feel
the same way, but for one g walkthroughs, om
your particular EVA work that the adapter wmockup
was & valuable tool,

Yes, I think we used the same philosophy. We
can take whatever gear is going toc be used
underwater end iock at it in a preliminary
fashion. It all depends on what the task is
you're doing, It helps you to refresh your
nind, helps you with your engineering. Some of
tbe things, research and develocping, where
certain handholds are attached points cught te
be. TYou've got to look at this from time to

time In & one g situation.

I felt that the Agens wockup primarily wae

utilized by us Just one night, but it did prove
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Alérin

Lovell

CORPFDENTIAL-

to be fairly good training, and this particular
training item was picked up from the GT-11 crew.
Telking about the rendezvous approach?

Yag, they approached rendezvous on the skid strip
utilizing a crane and the Agena lights and we

rad about a two mile run and we could also have
sextant operations and we could correlate some-
what the approach speeds with what we see through
the reticle. I think that this wes important and
actually corresponded very closely with what we
actually saw in our night rendezvous. We did

have 8 rnight rendezvous.

1%3.19 Sextant Training Egqulpuent

Alédrin

Well, rather briefly, I think the experiment
itself wag handled in a mosti professional way
as far ag the experimeniers getting down and
talking with the crews, and asgsisting them in
getting up the training. I think the sextant
training in general suffers from the one g
situatior, In comparison to zero g operatiorn,

in a way that I'm not tco sure that we know

CcO ENTIAL
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how to ges around rather than suspending it in
gome fashion., It was very difficult with a
fairly heavy handheld gsextans to use it in
iay-to-day operations In the G5 without it
being a very degraded iype of operation.

Lovell we could probatly improve that somewhat if we
locked at if.

12,20 Camera Training Ecuipment

igain for some reason, the cameras are always
the last itema to be received by the crew for
trairirg. I've already wmentioned the problens

1

we had with our training TOMM Maurer. We, of
courge, didn't have a decision on what king of
Hasselblad we were going to carry until late ir
the game, and we didn't get a wide angle
Hasselblad until guite laze., I% appears %o us
that cameras should start to get standarized,
that the crews ought %o be able fto get the
cameras early enough to get thoroughly familiar
with the cameras. After all, photography is one
of the wost Important byproducts or prime pro-
ducts that we're getting from space flight and

the crews gshould be thoroughly familiar with

then.
The End




