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FREFACE

This preliminary transcript was made from voice tape recordings of
the Gemini X Flight Crew debriefing conducted July 22, 23, and 24, 1966

gt the Crew Quarters, Cape XKennedy, Filorida.

Although 211 the materisl corntained in this transcript has heen
rough edited, the urgent need for preliminary transcript by misasion

analysisg peroonnel precluded a finel edit pricr to i+s publication.
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1.5 CCUKRTDOWN

1.1 Crew Ingertion

Young

Collins

Young

I don't recall that we had any problems whatsoever with crew
ingsertion. It locked neminal to me in all resnecis. We were
ahead of the count all the way.

I certainly wouldn't insert any earlier. If anything, I think
you could ‘ngert later.

Yeg, I think we led i% a little, but I would a lot rather be

walting on it thar have 1t weit on me.

1.2 Comrmunications

Young

Collins

Young

Collins

Communicationg were good with the exception of those cameras
end those ... lights that they zeep insisting on runzning and

1t appears 3o me like HF Interference on the radic, when you
don't really heve any RF *nterference.

Do you remember that gcratcniness and that'elicx, click, click?
Yeg, I remember., I never heard it before and I fthoughs 1t wes

a real conm. problem ingtead cof a camera prohlen.

That's right. Ine thing is, if you had a comm, problem, you
wight loge it in =11 that racket. They ought not to do that,
or they ought to get the thing fixed, =0 thet <t wouldn't be
reflected in the comrx. A1l the rest of the commumications were
verfect., OUnce we made them shut that stuff cff, it cleared
right up.

And when the natch is cloaed.
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Young o, they shut them off, They were through shooting pictures
ghortly after the hatch wasg closed.

1.5 ECS

Young I think <he EC3 was nominal., We were real cool laying there
on the pad. The temperature I think was 48 degrees and I was
rappy as a clam, Were you warm?

Collins Well, X am alweys & 1ittie bit warmer then you are, I guess due
10 the cover layer, but we were on Sulf Fans 1 and 2 and it was
fairly comfortable for me. And we never had to use O2 i BRate
during the purge either, You know the sults sucked down quite
a bit but I don't believe it was bad enough to uwge the 02 Ei
Rate.

1.4 Crew 3tasiocn Controls and Displays

Tourg They were &ll get up right when we got there, and we didn't
really have a lot to do, but git there and walt. Did you notice
any difference on yours?

Colling ¥o, everyining was set up as it should be and I can't recommend
anyining in the way of any kind of chenges to that.

1.5 Lauvnch Azimuth Update

Young The T-Minus 15 update was good and so was the T-Minus ? update.

Collins Surprise, surprise!

Young Yes, 30 we didn't really heve any problems. I think it weg a
very rominel couni, I think there was a 1ittle too much time

in there, but it didn't bother us any.
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2.0 POWER=D PLIGHT

2.1 Liftoff

Collins  There is no doubt about it, within one second of lifteff,
you know you are roving. There 1s a definite “celing of
being booted from behnind and a definize feeling of rising

end a good fesling,

YToung Yes, She engines light, and it is just like i1t always was.
¢.2 Roll Progranm

The roll program was nominal in all respects.

2.3 Titch Progran

Tre pltchk program was nominal in all reszects.  You cowld

pick up the pitch zain changes on the hell.

n
~
[nal
(9]
Th

Wrat do you say atout the KC37

Colling it was fine. I think it wasg on the righ side, if [ remember
right, %the catin sealed at £.5 psi &t 1 m'inute. later on in .
the fligrnt, *t nad dropped dowm bYelow that to atouil 5.& and
stayed there most of the flighs. It was 9.9 at 1 minute after
takecff. I wasn't aware of the gai%, so it mast have teen
comforta®kle., Ior vowered flight, I'm =elling you sbous.

2.5 D205 Jvndates

We got good DC5 updates. We got zthem within 1 second cof the
nominal time, and T punched off the first one when [ got 14,

ani I punched off “the secomd during ssaging.
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2.6 HTngine 1 Cpsration

Young 1 think Zngine 2 was greal. The fuel and oxidizer pressures--
I never even had to pay any atlteniion to them, -hey were so
kigh., [ doa't remember wrah Lhe sexact valies were, but they
wore abosus 0 psi atove the pressures where you shart
swealing them, and they siayed *there the whole time. The
launchk vehicle in Stage 1 just wen: exaclly the way expected,
There was a vretty good noise level until you went supersonic,
and then everytrning quieted down, and then you went through
max Hyand things picked up a Tittle biw, Tual net muech, Tren

we were At staging.

Z.] kEngine ¥ 3tatus

Young It was just & quiet “ngine 2. It was rea. gosd, I thought.
Jre fuel and oxldizer pressurc operation on 1t was trne same,
“hey were way up therej; there wag nothing to worry about;
aoaing really to monitor, it wasgs so higrh. The way it cught .
<0 be.

7.5 AR0C

Young Wrat did you ihink about 3HCO, Mike”

co’lins Tt mappened =2 loi more gqulckly then I had expected.
tnought there would be more of a panse belween the first and
second stage., The first stage shute down, and the second

svage lighsis up, and it all happens more rapidly taan I

cxrecled. The thing zhat youi see out the windew is a flash
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of yellow; there is almost a sheet, not a sheet, but just =
whole glow of fire, completely around the spacecraft. It
completely surrcunds the spacecraft and is clearly visible
out in front of the spacecraft a short distance, but this
happens,and then almost instantaneously you a?e through it,

and it is a very quick thing.

2.9 Staging

Toung

Collins

BECC and staging are really the same event as near as I can
figure. One shuts down and the other starts up and you are
on your way. |
Yes, it is all one event. The shutting down of the first
engine, the geparation, the lighting of the second engine
all follow one another so closely that it appears to be just

one thing.

2.10 Fngine 2 Tegnition

Engine 2 ignition is the same way.

It lights in a hurry.

Yes, those three are just lumped together; I don't see any
difference. I agree with you, there is a little flash of

yellow light and we are on our way.

I think RGS initiation was just exactly like they predicted

Young
Collins
Toung
2,13 ERG3 Initiate
it would be.
Collins

When we got guidance initiate, we got a little bit of dowm
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and left on the needles and then later on it appeared as if

we were lofting slightly.

2.12 Sieering

Tre IGS sald that we were Just about on ocur yaw track, but

we were riding jusgt giightly high, although this steered out
towards the end, and we were Just about nominal at second
stage cutoff., The steering was go all the way. It was very
close. Then the ground of course sald that they had us

right down the pipe and Jjust pretiy much agreed with what

we saw, alzhough as I say, - though? we were lofting a little

bit, the way the needies looked,

2,15 Go/No Go

Young

There was no doubt-go all the way. That rascal really goes.

2.14 Sygtem 3tatus

Young

Collins

Young

Conllins

Systems were go. Did you rave anything wrong on your side?
Ko, everything I could see looked fire, we gof Fuel Cell
Delta P lights within ¢ seconds of liftoff. This is consid-
ered *o be normal and there wasn't anything to worry about.
That's the only thing worth mentioning on the systems. The
gtack currents and the other gages in the cockpit were all

nominal.

SECO was neminal., Tt was late, as I recall, 5:40.....

1%t was supposed to be 5.39, but it was 5.41.
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2.16 Communications

Young

Collins

FCOD Rep

Collins

Young

Communications were go all the way through. We didn't have
any trouble reading anybody that I know of during powered
flight,

Ho, the ground didn't acknowledge the things I called out
like the DCS updates and address 95 right after burn out.
Neone of those things got acknowledged. I am not sure but I
think they probably should be acknowledged., It just prevents
having to call a second time although T didn't bother to call
the second time, Nonetheless, it would be nice if they 4id
acknowledge what you say.

Do you want to comment on the visibility? I would <hink it
would be exceptionally good on your launch time.

It wag beautiful out the right hand window. There was a high
cloud deck and this gave sort of a frame of reference. I
could really get a sensation of speed and moving up Lowards
the clouds and of ¢ourse, T could see the pitch program
relative to the clouds. It really looked good out the right
hand window.

I bet that thing does roll over like that so that the guy
that was supposed to be watching those engine gages on that
side would be distracted, and you never would ge*t anything

monitored.
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That's rigrhc. HReally, the boost part of the flight was a
very pleasant surprissg end I just enjoyed the heck ouf of it,
In trhe simutator T don't particularly care for it. Over on
the right rand side, you don't have enocugh gages really To
know what's zoing on and you're always cringing there waiting
Tor ther to give you some abort or something., In the simu-
iator, the boost phaze is very pleasant T think, but during
Lke real Meloy, T just enjoyed iv. Just sitting up there
watching the worla go by. I vhought that was grest.

I Zold hinm o kxeep looking at trose needles.
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3.0 INSERTION

3.1 Fost SECO

Young Attitudes and Rates and Damping. The booster pitch attitude
was a little nose up, and the rate was a little nose up, but
it was very insignificant. I don't know what it was, but it
was & heck of a lot less than a degree per second. Do you
remember what addresses 72 and 34 were?

Collins 94 was + 7. Address T2 wasg 25,702. WNominal should have been
25, 720, so that says we were 18 ft/sec underspeed. Address
95 read out 27 so that said that we were 27 ft/sec underspeed
and that's the number 1 called down to the ground 95, 27
underspeed. Okay, then after the burn - You burned a good
IVAR because after the burn the number was 25 T4Z2.

Young Right after SECO, 5 to 6 seconds, there was a couple of blurps
that came out of the engine, and 1 never experienced anything
like that on Gemini TII.

Collins That's the "green man".

Young I don't know, I never felt it before and I don't think any-
body else has ever mentioned feeling the "green man" before,
but it was definitely a couple of burps and some acceleration
associated with them and some noise associated with them.

Cellins Well, anyway, those sre the numbers. Within 2 seconds of SECO,

I punched 72 and it said 25 7072. Twenty seconds roughly after
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SECO, 95 said 27 ft/sec underspeed, and that is what I should

have called to the ground, and I am sure I did.

3.2 3BCC Plus 30 Seconds

Young

Collins

Young

Collins

Toung

Collins

Young

Collins

Spacecraft Separation and Thrusting. A piece of cake., The
turn around to 000 is simple, and when we got turned arocund
the attitudes and rates and damping was no problem. Switched
from DIRECT to RATE COMMAND and it steadied right out.
Fairing jettison, I did not do that for sbout 3 or 4 minutes
and then I finally did it. What was Address 957

Just for the record, on Poet SECO Address 72 read 25 702 and
Address 95 read 27 feet per second underspeed. At SECO plus
%0 seconds Address 94 read cut 7, which is 7 feet per second
up.

T feet per second up, and what this means is that we should
have been 28 seconds early on cur MC-1, if it was nominal.
Debris? There was a lot but I didn't notice any debris at
SEHCO plus 30.

No, I noticed debris for s few seconds after SECO.

That stuff that went over the top.

Yes, a bunch of stuff came from the rear to front and just
disappeared out in front of the spacecraft.

That is normal.

From then on I had my head in the cockpit. 7T don't have any

idea what went on outside.
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Young
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™

QOkay, IVI readouis at O degree, O degree, C degree. They were
25 forward and 1 or 2 right and nothing up and down.

Thet is right, 25 forward and zero up-down and 2 right before
the burn. After the burn, they were 1 aft, zerc up-down

and 1 right.

We were done with the burn end in Prelisunch at sboul, I guess
between 7 and & minutes. It was Just as fast as we ever did in
the simulator, which you would think would normslly be slower
in the actusl case. In fact I didn't see anything different
that we did in the Inserticn checkiist and that whole thing
that foilcwed then I did treining in the simule*tcr as far as
the timeline was concerned. In fact we were aghead of it in &
couple of ways.

We were really moving outy I was thrashing arsund and throwing
gwitches anrnd puiting drogue pins in and the only thing that
was different for me was geiting the D-ring stowed. I stowed
the D—ring?and ther I would go tco get the safety pin, and the
D-ring would have floated 1cose by the time I got the safety
pin. I couldn't get boith hands and my eyebelis down there

all three st the same time. I couid get two hands and no
eyebalis or one eyeball and ore hand,and it iock a long time
to get the D-ring stowed. Other than that it was Iike the
simulator,

Whet were Addresses 72, 94, 80, 81, and 827

CONFIDENTIAL
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Cellins Ckay, 72 was 25 742, 94 was plus 7, 80 was minus 9/10ths, g1
was plus 9/10ths, end 82 was all zeros, and that sgrees with
what the IVI said.

FCOD Rep Did you load Module VI-A at this time?

Collins Yes, we loaded it and put in & 09001 in address 62. Of course,
it didn't load instantanecusly; it takes quite a few minutes,
end we confirmed it at the end of insertion checklist, which
we did, and it was loaded properly, and then we turned it to
STANDBY and OFF,

Young We were caged and in PLAT Mode and then went to SEF at, I'd
guess, about 8.9 minutes. Then I found out that T hadn't
jettisoned in the feirings, so I went to RATE COMMAND and
got rid of the fairingsband when the platform came beck on,

I went back to SEF and PLAT, and T guess that was around
10 minutes. 3o, we were, I guess, & way shead on time, and
you were loading Module VI sbout then too,

Collins Right, and we figured that I would start on Schedar, the
horizon calibrate star, about 23 minutes after liftoff; end
actually we heat that by, I would guess, about 5 minutes?

By sundown I had the sextant in my hand and was ready to go
to work on the orbit determination, although I am not
convinced that that'es a good way to do business John. We got
& brand new vehicle airborne for the firgt time and we are....

Young I think it is stupid,and that is why I told them all off,

CONFIDENTIAL
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Thet's right

%.3 Ingertion Checkliast

Young

Coliins

The only thing we had any difficulty doing, and that we might
have expected to have trouble, was stowing the D-ring; and
both of us had trouble getting down in the fontwell, because
you just kept floating back outy and as you let go of one
thing, the other came loose.

Well anyway, here we are 18 minutes after take-off, a brand
new vehicle airborne for the first time, the first time

we've been in it or at least the first time 1 have been in
it; and we're turning off all the cockpit lighis and looking

for stars.

CONFIDENTIAL
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Young

Collins

Young

Collins

Young

Colline

CONFIDENTIAL

4.0 ORBITAL OPERATIONS
On the Horizon Calibration, we used Schedar. We got started
on Schedar early.
Yes, but we got the first ster sighting on Schedar about 25:31
elapsed, according to the book here.
25:%1, well the reason is, I Just sat there looking at things
for a while and getting my eyes night adapted.
That first sighting was to the air glow.
Yes, when I first looked out at the horizon, I could just. see
one horizon, which later turned out te be the top layer of the
gair glow, but at the time 1 didn't know that, and it just seemed
like one horizon. So 1 Just ssid to myself, that is the only
horizon available, sc that is the one that I'l] use, 1 took &
measurement from Schedar to that horizon, and the residual was
orn the order of % and one half degrees.
I have minus 3.62.
Minus 3.62 is the residual, so, it became apparent pretty
quickly that this mumber was unusable and at the same time T
started noticing that down below this horizon, 1 could see
sters. So, then of course I realized that I had taken this at
the top of the air glow and that the real horizon must be
somewhere below thet, 5o, 1 started loocking and I couldn't
really see it, but 1 became aware of the dividing line between

the bottom of the air glow and the top of the terrain by the
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Collins fact that there were sters on cne side ¢f this boundary and

ro siars on the other side but the dividing line was ot clearly

defired, &8s my eyns beceme & little bit more adjusted to i3, C
e

could see g very, very thin line dividing the twc areas, but

the contrast level was exirenely low tetween tne two.  All

subgequert star sighitings, 1 tock to that real heorizon, How-
ever, 1t ig an exsremely marginal procedure when the moon is
down and on more thar one cccesion, I weunld crenk the astar
rignt un dowrn through that real horizon locxing Snrough the
gextan: witnout ever znowing tnat I ned gone through it. 1
wag only esware of 1% Suree tices. [ was only aware cof i1 waen
T rerlized that [ was cransing a ridiculously large angle in,
and then I would go back wo zero aend start again,

Sc, I wasited a Zot of ftime during this procedure in trying o

-

locate that horizon. Murthermore, at ctkher times I would get

tue suwar right down to where 1 knew the horizon was, as T could
make out a dim cutline, bus I would wasse time cranking a star
back up ard trer bacx down to try 3o really isclate where ithe
dividing line was. 2o I nad great difficuluy “r using that
norizoen, urdéer the rns-moon condition.

Vaung You didr't seem tou have any *rouble with Schedar, and you ges
srne, Ywa, three, four, five, six, sightings oun Schedar to the
horizen, and the resgiduals on those measurements varied from

mimas C.20 to mirnus .59, But thero were ornly three good
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points in there, and when we ploted the residuals versus tine,
it looked %o me like the best one to chocse is the line that
went acrcss here at about 275 on the...so that's what we
cranked into addregs 9C, 00275. It was the beat three out of
five, is what it wes,and I don't know how else Tc make a judge-
ment on that, and ever. those weren't exactly soiid line points,
They seem %o foilow & trend right there end the last one you
told me you didn't have much faith in nor the first one. So,
I jusz tcok the middle three.

0.X., welil, egaeinr 1 emphasize the position of the moon, and
under these lighting cornditions this is very, very, merginal,
You are streining your eyeballs, rignt to the limit irying to
define that horizon, Kow I used the big Coleman's sextent with
the 80-20 light split. 80 percent of the light was on the
horizcn, 20 or the star; and 1 think that hed I rot used thet
I would have been out of luck in defining the horizon. Or the
other hand only heving 20 percent of the light availseble i¢
lcok &t the ster cost us, I think, the whole ball game later
on, and we':l come tc that.

0.K., gc shead-the Pirst Orbit Determination Phese, The SEF
star,

J.K. nere we are cn Hemal, and we located Hamml without any
trcuble. John whipped the spacecreft around,end I knew where

to lock out the window relative 1o his reticle position. We
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Cellins found Hdemel, 1 put the sextant up to oy eye with the angle
on zerc, ] giaried cranking the sextant, and I couldn't get
Feral tc splibt. Sg, T put iv back or zerc; I tried to crank
it again or 1 did crank it again, and T couldn't get Hemal <ic
split. = tockx 1t away from my eye, T put it back up o ny eye,

cnecked the sex*ant to meke sure that cne of the twe filters

had not inedverterntly come across the sextant; and it wes Just
no good, 1 Just gimply cculd net get Hamal to split., Zinally
it was about the fourth or fifth try that T god Hamal: tco splic‘
and I finelly got & good measurement on damal; we got B good
regidule on Earal, but by this time 1 was way benind on <he time
line. The cutcff time for Hame! was supposed toc ke 37130 and
WE. .

Young And we got & sitar sighting on Hamae’. at 42:4<.

Ccllins So, I spent five minutes fooling arcund, locking at Hema:., 1
got so desperate...

Young We gct tc Famal early.

[
<

llins I got so desperate that I even whipped the c_d sextant sut of
i%s box, the Ilon sextant, and 1 put that rascal uz to my eye,
end I got it to split, but I cou.dn't fird +the horizen., 1
whipped it on down there snd cculdn't even see the hcorizon end
the field of view was limited., 3y that 1lime, T wasn'i evern
sure I had Femal any wore, sc 1 gave thet up end in desperstion

T went bacx tc the original sextan’ and just tried all over
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Collins again ard tris iz something 1 have great 2ifficuliiy explaining;
it is soumething that has happered tc me in training and I gl-
ways thought it is just the itreirirg equipment and it is not
caiibrated guite right, or it has beer xnoecked out of adjust-
ment a little bit or scrmethirg iike that; because I have been
to.d that this carn't happen. But it dces happer and meybe it
is & peculierity in oy eyeball.

Young Mayve it was the posisiorn of the spacecraft wirdow...

Colliing T4 could be the positiorn of the spacecraft windowy 1t could
be the fact that Heme. is & fair.y low intensity star; but
what 1 think 1t is more apt to be is that oy eyeball 18 just
very sengitive to coff axis errors. 4ind unless I hold my eye
up there exactly on center “ine and with exsctly the correct
amour.t of reliel distance then T don't gest a good image and 1
can't split the stars. I have difficuliy with this all the
way throuvgh in training and T dor't know what {tc say about ift.
It gseemg %G be 5 perscnal problem bpecause cthers like C.C.
Willimms, have never had this trouble. 3So, I don't know what
tc say except oy eyes are very sensitive to off exis errors
or eyve relief errcrs, and with the 8C-20 spii< cn the dimmer
grtars it's awful herd for me tc split the image.

Young Well anyway when you finally got it split <he residual was
20C0the of & degree.

Cellins .027
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Yes, Minus .02,

0.K., minug 102 which we accepted that but the problem was
that by the time that we mccepted that, put in 99, 00006 and
the 92 and 93 of the dummy, and pushed the START COMP instead
of its being 39:30 it was like 40 scmething minutes. Forty
two something wasn't it?

1t was almost time for the BEF star.

Yes, so, that I thirk is where the whole Orbit Determination
gcheme went down the drain. I think it would have been all
right in retrospect 1f 1 could have splii Hamal the first
time and cranked it down to the horizon the first time without
slipping through the horizon like I did sometimes, we would
have heen all right.

I don't know that 1t would have been all right, but it might
have been better,

0.K., the next star, we had cur cholice of either Altair or
Vega, We chose to use Vege. We put in the 92 and 93 of

Vegs and we tock thet measurement. What was the residule on
that?

It was unbelievable..It was unacceptable, I remember that.

Ch, that's right.

That's the one where I think the right assension declination

must have been wrong.
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Oh, that's right the..it was a great, huge, log number wasn't
it; did you write that one down?

Yes, we rejected 1t end went to Alteir, remember?

That's right, we rejected 1%, The residual on Vega was huge,
it was 138 degrees or something like that.

We just put in the wrong 92 or 93.

Well here is the 92 and 93 that I should have put in and I
think that I did. 92 was 34360; 93 was 03875. At any rate,
the residual was immense, we rejected that. 88 was 99999,
and we went over to Altalr, we put in 92 or 93 of Altair and
acquired it and got a residuasl of what John did. 7You have
that?

Well, I think it was minus 0.13.

Minus .13 for Altair., Oksy, then that completed the star
sightings.

We switched the radiator to FLOW and evaporator to NORMAL &
little late but this was due to the fact that we were riding
around locking for these stars, The gtuff over Carnarvon at
50 minutes was just what we plammed gll along to do. I felt
they asked us & lot of guestions that they didn't ask us in
SIM-NET-SIM3. The digital clock was right on. The event
timer was sbout a second and a half late according to their

time hack, which I though was real good.
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Ccliing I copied down the updated state vectorn and we nad previcusly
gene te Preleunch and entrered into 99, 90085, I put in
address 13, 14, 15, 16, 17, 18 -

Young Bverytime you get a chance during this thing, if you could
turn on & light, Mike was checxing the systems, which was good.

Collins We had that writter into our checks, that if we had a breasher
we wouzd turn cn the cockpit iights and checx thet everytnirg
was hanging together in one pilece.

Toung We had to biip the MANTUAL Mode of +the heaters.

Coilins Yes, tne oxyger heaters.

Young Thig new system on X and subseguent, you are nct ahble to
cperate in AUTC HEATER for the first day or *we,

Collins Yes, for the first couple of days there is a constant fight
with the manual heater.

Toung Seems like that cught to be thermcstatically controlled or
scmething.

Collins PFrom there we picked & convenient future G.E.T. We tock
55 minutes. We subtracted that from 138 which was the G.E.T.
the gtate vector, and we got address 12, C8300. We pusred
ENTER a+% 55 minutes and wert %o Computer Predict NAV entered
99, 90004, and 99, 00005, Thenrn I put the checklist away and
got into the Rendezvcous 3ook.

Young And a1l this *time I was alining in SEF and Secondary Scarner
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to check out the secondary scenners while you were doing that
so I could look over your shoulder.
Okay, then we started to work on the Ascent vector and without

reading this chart item by item, I got a Delta V N of 58 feet

Cl
per second, and a time of N of 2:20:20, T wonder what the

Cl
real number on that was? I wonder how much we were off on that
thing?
2:168:09Y was the resl number, But 2:20:20 wasn't really the
number. Our number was 2:19:52, because you've got to subtract
to get the midpoint of the thrust.
Yes, that's right, I forgot that you mske that last little
correction,
2119:52 is what our number was.
2:19:52, Okay, snd this is NCl, and the Delta V that we said
was 58; what did they aay?
Wasn't much off 55.9, say 56.
5S¢ we were 2 feet per second off, but we were nesrly 2 minutes
off in time. Then my second chart on the Ascent vector, T

computed the Delta V of NSR to be 46 feet per second. John

computed the time of Delta VN R at 3149:13.

S
The ground said they had 3:47:3%34. They also had a Delta V
of 47.9.

47.9 and we had 46. So we were off over a minute and & half.

And T don't have any explanaticn for that. In working that
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chart on the out of plane, I could not get the residual down
below C.1 in address 15. It just wouldn't get down there,

Jo after 3 iterations I stopped irying and accepted what it
told me for the plane change, which was 8 feet per second,
spacecraft nose to the South. That was at a time 2:153:25.

It was NPC 2:53125, Delta V of 8 feet per seccond, spacecraft
noge 3Jouth. Now John, what do they say for that plane change?
They said 2:30:49, 5.6 South.

Spacecraft nose South?

Yes. Remember, that's the time you had all those problems
iterating it back. The internal node just never showed up
there.

Thattes right.

I don't understand that.

I don't even want to go into that now, I think itts just a
waste of time. What we need to do is to get together with the
MeDonnell people and have them go over this chart.

Well you might expect that from the IVAR unless you had a

big out-of-plane displacement, because the IVAR left/right

was prectically zero. 3Jo, if you didn't think you had any
out~of-plane displacement, itt's impossible to find the node
because there really isn't one. 8 feet per second is only
820 foot per foot per second. Thata only a little over a mile

out of plane.
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Anyway, that's the story on the Ascent vector, then it was time
to go intc the second darkness, We had no trouble from then on
with the Orbit Determination. I had noc major trouble. Again
I was heving problems finding the horizon and T was wasting
time trying to get the stars teo eplit, On one of those two
stars - the two stars we used the second night were Fomalhaut
and Arcturig....

What d4id we do over the states? We missed all that.

The states were clobbered in so we couldn't get any of those
prictures.

We unstowed the camera box and took that stuff ocut and put it
up.

Yes, we unstowed the camera box as per the flight plan but the
states were zocked in so we didn't get any good pictures. T
took some as I recall.

We didn't do a catch-up.

I went back and fooled around with this plane change chart to
try to make some sense out of that,

Thatts right, we went through that agsin one more time but 1%
didn't do any good.

T wasted a lot of that stateside pass looking back over my
shoulder so to speak and fooling with that plane change chart.
Okay, then we were intc darkness again and on with the orbit

determination. One of two stars Fomalhaut and Arcturus, 1
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tad trouble splitting, I think it was Arcturus.

Yes, because Fomalhaut was only 9 degrees high end the residusl
on Fomalhaut was minus 0.15,

That'ts right end that's when you said that you thought it might
be & window angle problem and that makes sense. I{ T car look
gtraight out that window at the star T don't seem to have this
aeyeball splitting problem. Bul when I have te look un, then
the protlem arises. I also iried this technicue of helding my
kand over the lower lens so that I look through the gektant

arnd see the stars ard the stars only. A4rnd that did necd work,

I saw nothing wher I did that. The only explanation I czan give
for that is that perhaps with all thies writing down and what
not, and putting in 92 and 9%, my eyes never had an cprortunity
to come..become night adapted. I think thai's probably vart of
the problem. If you could stay ir 8 dark room and take thege
gtar to horizon meagurements and just call cut to someboedy

elge and have him 2o the compater work, it would be a lot tetter
because that way you courld keep your eyes dark adapited, Zven
though I wes using red light inside the ccckpit, the readout

on the pextant ig white light. And during these systems checks
and what not, I was getting my eyes hathed in white light, and
I think that probably had something to do with the visual
problem, Eut the ovtics in general, I just rad irouble with

the optics, 4And the optice did rnot =zeem to be repeatable,
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they seemed to work one time and not the other. So that would
lead me to believe that it is something like night-adaptation
problem or maybe a looking-through-the-window-angle problem,
We finally got an angle on Arcturus and I think again on
Arcturus or Fomalhaut, one of them, I cranked 1t back down
through the horizon a time or two and couldn't find the horizon.
And that surprised me cause Arcturus is a resl bright. Maybe
that's what the problem was, Arturus is go bright that it
could obliterate the horizon maybe or gomething like that?
That's poesible. The contrast is so low between the twa sides
of this horizon that it is almost indistinguishable. I'm sure
it is in fact a fine line and the residuals are pretty good so
gometimes I was successful in finding it, but it seems to be a
function of night adaptation. It might also be a function of
where the moon is relative to you or which way you are pointed
or how cloge after sunset it is or whether there are clouds or
whether there are not clouwds or who kmows what. Whether you
are looking %o the North or to the South, air glows or aurors.
That is exmctly what we told them 6 months ago.,

A11 T know is your first impression when you look out there is
there is absolutely nothing. You are just barely sble to
distinguish a hint ¢f a dividing lins.

Unless you're night adapted, you see nothing. 4And that's.a

problem too. You've got to turn out every light in the cabin,
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ind T can't do that and work the computer ginmultaneougly. So
thet's the story on crbit determination,

The regidual on Arturus was plus 2.30. You really don't know
after you get through all that stuff whelther this is tecause
we choge & bad horizon altitude or because those are irn fact
the residusls.

1 would like %c emphasize that later on in the flight, when
the moon was visible - during thoge pericds of the third day
when the moon was visible, this natural horizon arpeared o be
fairly clear but it alsc did not appear to be a smocth line.
It was also jagged in places. There were scolloped cut places
ir it which I don't know whether to attribute it to cloud
formations or some kind of cptical properties of the aimosphere
or what, The smooth line of tre horizon would be brcken in
vlaces by what looked almost like jagged mountain teps., T an
gsure it couldn't have been mcuntains, but it could have been
cloud formaticns, thunderheads and things of this nature., 3ut
T don't know what you weuld do if you measured the horizon to
that particular gpet. You would intrecduce a sizeable errcr,
depending upon whether you were Jjust a degree left or right of
this thunderhead, assuning it ig a thunderhead, or whether
you measured it ‘o the tov of the thunderhead. What I am
gaying is, if you go up on a full moon, this Orbit Determina-

vlon might bte a piece of cake, T den't know. On Orbtit Deter-
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miration, as far as the charts go, the first chart, I put the
valueg in, readout addresses 85 and 94, and they were off the
chart. 94, which is a time, from which a Delta-T is supposed
to be gotten, the chart goes from zero to 50, and my readout on
94 was 891. So that gives you some feel for how far off the
chart I was. And agsir, I don't think there is any pcint in
plowing through these charts, As a matter of fact, at this
stage of the game, we had to abandon all the Orbit Determination
charts because “hey cbviously were not working, and we were off
the charta. We tcld *the ground that, srd scmewhere along the
line, *hey told us our Ascent Vector was NO GO, so we pressed
on with the ground golution from that point on, I have a

note that I should have gotten out before, but I Jjust jotted it
down here, and that is —-~ during the Boost Fhase, when we were
building up into the high subsonic area, there was something
loose on the nose of the svacecraft. Jokn says he knows what
it is. I% looks like a shingle. It is right on the one
o'clock pogition, right up exactly at the nose, and it is a
patch about, oh, probably abtout 2 inches wide and sbout 5 inches
long, which is attached on its leading edge, bui not on ite
side or trailing edge. That thing flaps back and forth in the
breeze all during the high subsonic area and acts like 1t is
sbout te come off and come back through the glass, which of

courge ig impogsible. John says he has heard this in previous
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debriefings. T don't ever recall hearing about it. I thought
it was a shingle,

Phase adjust translation, Okay, Phase Adjust Translation was
55,9 Delta ¥V, Their residuals, attitudes and rates; we did it
in Rate Command, attitudes were O degree, O degree, O degree.
As far ss I know there were not any rates; it is a piece of
cake, When we finished, 80 wag minus 1/10th, 81 plus 4/10ths
and 82 plus 1/10th and we had a little problem nulling resid-
ules, but nothing like Neil had, and it was just a question of
hitting addresses 80, 8l and 82 a couple of times and reading
out and see what they stablized at and then firing a little
Delta V. I don't remember what the propellant gquantity was
after that burm. In fact, I wasn't particularly worried about
it.

The residusls I have here were; 81 was plus 4/10ths, 82 was
plus 1/10th and 80 was minus 1/10th, after we finished.

Did you end up saying that both the Ascent and the Orbit Determ
Vectors were NO-GO?

Yes, I said that.

Plane change wag just a spacecraft plane change, nose south

at 9.6 feet per second. I don't remember what the residuals
were.,

I got them. FEighty was plus 1/10th, 81 was plus 1/10th and

82 was minus 5/10ths.
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Okay, we alined the platform, of course, hefore both those
burns. 4nd it was at the plane change that we loaded module
I1I, right? We didn't have a chance to do it before.

Yes, we didn't have time 4o do it before then. We loamded
moduel IIT in it, and it went right on out at 02:58 G.E.T,,
which ig right about along in here, we had an intermittent
redar lock, and at 03:05 we had s preity good radar lock, and
the range at that point waes 240137.

Yes, and I have got here a solid lock at 03:06 at & range of
2%34.4%, and that wes fantastic. Really good. I didn't iook

at the need’es until after N but wher I did lock at them,

SR’
which was, I guess, avout a hundred miles or so, they were
golid, just like in the simulator. No needle movement whatso-

ever, We sent the commands like we talked about sending to

those pecple, and
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Young snen Mike did the fuel cell purge at C5:0.0.

-

Collins  Yes, “ex's sec 0%:10, I don't rscall whelner T did =hat carly

cr lave, And we punped up Lae 82

ais point vecause we wanted it resl high before the rendezvous.

Trer I got on sver tc this radar N%R deterrination charT,ard X

workeZ that one cut completsly, and I gol forz radar N 45 for-

pRIC
ward and & uo.

o~

Young Mo, the ground sclution was 47.% wnlich was ¢loze and

Ccllins On, the='s rigat, it was 6.5 up, s8¢ I wou'd say inal u:_raiar
NSR determinaticn was a sucezgg.

Yourg It was a8 zcod ag tne grownd's, and that il wrny 7 sald we burned
cureg, although we based it on <heir <ine, but what we are try-
irg to check zhers waz, will taleg wning in fact, coelliptize
you, ard T think that 2t will. I will say crne thing though,

3

it should al. be integratec iznts a comzuier. A guy shouldn'l

[+

have toc sit there and puncsh cut <tmkbers witrn such arn anwisld
crocedure, and I car say wne same Lhing aboul mcdule V1 dr
general. That wnole tnivng 15 an wnwleldy, incompatinle neseas,
and if anybody wanted o build a beox ard call 15 a "frugsra-
tion'", ne would cal. 1t moduls ¥T. I can': underssand acw any-
body couli thirk that thas 73 an cvevastioral taiang thas pecrple
ought <o use in stace {ligh=.

Collinsg I agree 100 tercernt.

Young That thing ig too darmed unwie dy., We have a great compalcr
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there that could figure out all these stupid thing.

We wasted more time in training on that thing than it was
worth in my opinionm.

ind it is Just an unsatisfactory math flow as far as I am con-
cerned. Because we are either too lazy or didn't have the
time or the money %o go in there and do it right, we come up
with that kluge and the results we got were about what we might.
have expected to get. But we tried, huh?

Yes, we tried. Okay, we went to the Rendezvous Mode at NSR
plus 4 minutes, We put in all thege addresses, 83 and 93,
checked 54, 53, 24, 92, and 99, and they were all nominal ex-
cept that....

Wait a minute, we didn't do NSB yei.

Yes, I am sorry.

That was the firgt funny that we got out of Module III. When
you inserted the burn numbers in address 26 and when we went to
to START COMP, instead of the original 6.5 that we entered back
there, we got a 12.

We got a 12.

30 we went back and reentered it, punched START COMP again and
got a 12 again. So by this time that whole NSR radar dej;ermi.nh
ation scheme was a pretty time critical thing, and we were
right on top of the burm. So what I did was let the IVI's run

and just burn off 6 of that 12. And that kind of made me
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.

suspicious of those crazy numhers that we were getting oul of
that up-dewn correctioa.  A4nd thenm the ground came tnrough with
sozme oig long fancy procedure to check g1 this aflier we had
goric *o Rendezvous Mode, and I didn'= wani to go through all
that and zc cut of Rendervous Mode, because I really don't
think that was the way o ~2andile trzat srobtlem at that time.

S¢ we didn't do i,

Okay, we tushed the Hendezveous lode a5 L, plus 4 minutes and

ok
then Z confirmed 4l1 these addresses, 74 read 72599, 5% reed

rd 93 read 00004.

o

NETT6, 24 read 1%13%4, 92 read all zips,
I ingersed 8%, 13000 and 43, 04520.

fnd then T was down a-lning the zlatform there for a while, and
I nac¢ the rlatform lola’ly allired excerl for a brief zericd
and platform...

We started that platform alirement right on schedule toc, Jfust
oricr tc 9 degrees. And that was at 10:40 afzer KSH'

Ant we ccmplesed Tt on schedule, and as rear as I could zell
the platform was alineld rverfectly., Oune lthinz we did rollice
was taas on the polar zlot vefore the vlatfoerm alinement we
were perfec=ly neminal on the line, aad afier ~he ulatiorm
a_inenent we were 2 miles low. lan't <hkat right?

Trat 1s rignt. I aot six data pointls c¢rn ke polar plot.  They
go from about 9% miles irto atout 72 miles, and their scatter

is nov more than, at the most, a nalf g mile. Trhe first oue
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ig nign, the second one is high, the third one 1s low, *he
fourth cre is _ow, the fifth one is right on the line., Here
ia ansther cre, <he seventh data peint is right on the line.
Tren after the platform alinemen®t, ail of a sudden bango! We
gro 2 niles Jow and.,.

Ard we stayed 2 mites low

And we asayed 2 miles low on the polar plot, steady as a rock,
2 riles low from 67 miles, which was the first data point I
have “here, dowrn to 48 miles.

Okay, =hat tel's us rightl away tha:i TPL ghould osc 37 feetl a
aecond. Ko if, and, or buts. We were just as co-elliptic as
wa couad bhe. We saw tne Agena at 48 miles or so.

Yea, 1 got 1t visual., We saw it at 48 2iles.

Oxay and that was in reflected sun-ligh=z. Trat wasn't with a
ligrT shinirg on 1t. We got to TPI ard we were still in cay-
light. The corrtuter seemed —o be working nroperly. I3 would
aplc out a solution, out we reaczed toint C, when the total
Delxa V-7 was 9%, woilch wag a 1ittle higher than T would have
liked for iv to be, but T puanched 3TART COMP ard up in the
wirdows came 4%, forward, 1 up and 16 1e7t.

Okay, my solution o that was AL forwerd arnd 4 dcwn. The
grodnd gclution was 34 forward, 6/10:hs down, and 1 right, and
the clcsed-loop was 41 forward, 1 up, 16 left; and *<ne backun

was 41 Torward, 4 down. Of course, I doa't get a left, right,
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Yourg Jkay now, and what we applied was 41 forwara.

Coliins Uzed 4) forwgrd, zero us-down, and zero leit-righz.

Young Ard that was my first error in judgment, I shou’d have azv. led
27 forward, near as [ can figure. And let i3 go a% that, and
geen what developed. 1% seemed Lo be pretty oovious thatz
whazever this thing nzd opicksd the 16 foct per second 1les cor-
rection from was wreng, I wasn't rea’ly sure of the up-down,

EaTa

becaase I wasn't sure tha*t the up-down rmumbers werce =aken

bt

o

perly after <hat funny or the Module 121, maneuvers, oa

Py
we will z1alk asouy inabt more laler, Okay, so thau's wrhatl we
applied. 3But we were coming in there pretty good. What were
the next two corrections you gow?

Collins A1 righ=, the firs< correcticn =hat [ ot was 14 aft, and 9
down, and of course we did not appiy that.

Young Recausc tnat was only a failure type of thing.

Collins Right, and <the second ccrrecsion, the closed-iloon sald, 5 af't
22 down, and orme right this time, and the backup =zoluticon was
17 aft ard 12 down.

Yourg We used 15 at, wnich Is the closed-loop soluticn, and 14 down,
and the loglic Izere was Lo be conservative, but considering that
sertaps there was a funny with the ap-down correccion, to use
half-way between the bacxuyr sclution ani she closed-lecop solu-

tion. 1§ didn't xnow whetacr thers was g funny wiza the us-down

or rot. Trying Zo cul pgycze tha. izirg, T falled miscrasly,
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That's what 1 did anyway.

Okay the third correction was, of course, vackup solubion only
7T afs, and 10 down, and we apvlied none of that. The fourth
correction was L forward, 2% down, znd as thig is a clo=sed-
looo solution, and 5 rigrt, and my bacxup was 3 aft, and 14
down. And we applied O fore-aft, 25 down, and 5 rignt.

And this didr't Iesave us zet up very good. Anotner thing that
hatrvencd orn trat particalar buran which I cerzainly don't under-
atand was thal the 25 down gnded up coupling into 24 aft.

Yea, When we finished making the 25 down burn we had 24.aft.
T don't vndergtard that either,

I don't uandergzard that., You didn': burn out lhe 24 aft,

did you?

Yes, I started braking shorily thereafter, out - that was g
padl - tre orly thing I can think of that might have caused
gome of it, (atd I hope the dickens it ceortainly wasn't, but
we'd have toc lock at the traces to see wnether the thrusters
were firing or not) was the fact <hat I was cramped up ir the
geat, and I couldn't sstread cat my kneces; I nad a cocket onm my
ranis that might have been forcing my hand uvp wher 1 was put-
ting n forward thrust and down thrust at the same time. Thas
Ig the only thing I can thing of. I had that big fat pocket:
and I might have teen doing that. If that was, we are really

in & bad way, I don'. think so, bul it could ve, If It wis
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it reslly would have fixed our wagon. 17 almest did. Okay,
at tnat time I asked for Znertial needles.

That is right af*er the iast closed-logp soiuzion, we put in
99, 90002, and the needles look. I put those inertial needles
in a scza. of three wimes.,

I was going %o give tie systom a good checkout., Ani rnere (3
my last errcor in judgmernt; T put in The dner=ial necdles and

I was checking trnem szainss wne radar needlcs and cut the
window, 2 motion of t2e target and I decided <rnat I would
leave the cotion-picxing range rate up high, to laks g 150k at
the braking schedule »n the dual. I decidecd thig before T i7t-
of I, but it was an error inm Judgment, I think. I xmow there
was target mectlen against Thnc stars, tone moment I olcoked as it
g0 tre Gagt meneuver nadn'i set me un well at all, Lo hit the
thing.

Out of nlane mestly, wao 1%7

Yes, 1i was mosily ou: of plare. Arnd I had arn out-of-plane
WhifZferdill goirg on me. I starfed srhruasting cut of rlane

tae nmoment that I looked ot and saw the target and keps Tign=
or. thrusting and we d°d a greas hage WhifferddilZ. wWhat T should
have dore was brake shat ssor—of-a-gun om dowt, and not worries
abcut the dusl Hendezvous., L thirk 17 ls an error to Try <o
ds more Taan cne thing at a time; you'wve got to worry avoul

cne Redrezvous at a lime, I btaink I made at least three errors
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in judgment on that Rendezvous. The first one was inability
to distinguish between a correct closed-loop solution and a
poor one, And the correct one wag probably 37 feet a second
forward, and no left-right, and no up-down. The second one
was not applying all the first correction due to the fact that
I suspected the up-down windows from that crazy thing that we

got out on the W_,_ uvwp=-down. The third one was not braking that

SR
thing down, because T decided to lock at the dual braking
schedule, And with all that out of plane, I just couldn't

hack it.

I don't believe it would have helped you to brake early.

Yes, it would. T could have gotten on the inside of it in-
stead of coming back on it.

I think there is something screwy with this out of plane. Look.
at this thing. The first closed-loop solution says 16 left,

and you applied zero left, and then the first correction and
the second correction are both to the right, cloged=-loop. That
didn't make any sense, Does it?

No.

See you applied zero left....

Yes, we applied the last right correction, but fhat didn't stop
the out of plane.

A1]1 right the, how could the closed-lcop ask for 16 left, and

you give it nothing, and the have its first and second
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correction be 1 right and 5 right? I don't understand that
part.

That is where you are on the mose all right, but I don't think
16 1eft would have got it. Because if we had put in 16 left
we really would have had a right out of plane. It was going
like this, and even if 1t had been coming back like this and
going like that, there is no way it could do a wheole
node from 35 miles on in.

That ig right. 7You can only do a small fraction of a node.
That is right, the first solution was just flat wrong, and I
knew that because the target was on this =ide of the ball.
Agguming the ball was right, the target was continuously on
the right side of the ball, the whole way. And if I had ap-
plied the first one left, we would really have had the lick.
So, I didn't do that. I only applied half that first up-down
because of that fumny at NSR’ where we got twice as much up-
down as the thing really put in there.

Did you say there was a 37 in there some where, where was that?
No, he guessed that is what it should have been based on how
low we were.

Yes, sure, that iz what we should have applied. Two miles low
and we got 41. If we had applied that 37 I het we would have
sailed in there like gangbusters. T guess you learn by experi-

ence, but that's sure a hard rock, 4nd then not to brake it
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down, that was just dumb because I really had an out of plane
going for me by the time I looked out the window. I did the
last burn which was a pretty long burn, 25 down, so T wﬁs
locking in the cockpit for a long time. It pretty well faded
the up-down correction.

We went by on the left, didn't we?

TheWhifferdill was an out-of-planeWhifferdill at about 800 feet
out, and then we came on back in and got it, at the cost of a
lot of gas. "The closed-loop was not correcting right fo; the
out of plane. 4nd where we got all the out of plane from I
don't know either. We really had some motion here. I was
thinking maybe when T tock out this aft I didn't apply it pro-
perly. Another thing that happened there that I don't under-
stand was the second closed-loep correction, which was

25 down; when I got through thrusting that 25 down, I had 24
aft.

In the window, I don't understand that either.

Then T took that out, and sc there I was in the cockpit another
long time, and by the time I looked out of the darn cockpit the
cotton-picking target is going out to the right like a bat out
of hell. The only thing T can think of that might cause that
is that I had unstrapped before to stow everything, and I had_a
pecket on my suit I might have been pushing down on it so that

the position of that thing in floating up might have put us on
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forward thrust or something, but T den't think so. T really
don't. If so, it was really a screw-up. Anyway, then we
finally got in there and rendezvoused with it and it was right
at dawn when we finally golt up close enough to see what the
heck was going on.

Yes, all this was in the dark, too.

Yes, well, we were getting there a little early. T had a
heck of a time getting stopped on that son-of-a-gun, but it
didn't take a lot of gas to do it once we got in there. And

1 think that accounts for the fuel expenditure. |
Well, I think maybe it does too, except I am not at all con-
vinced there is not a fuel quantity error in this sytem just
because of what happened very late in the flight.

It wasn't much of one because the rate pressure was down so low
it couldn't be very ruch.

Yes, but we had at least 50 feetl per second Delta V after they
computed we ran out. We used 50 fect per second after they
computed we ran out and we stlll had some left when we sepa-
rated. So that is a sizeable amount of gas.

T don't know if we used that much.

Well, they will have to see. Well, we used 25 [eeb per second
in that 100 foot per second retrograde burn, more than they
calculated we were going to use. Remember theoy sald we were

going to run cut of zhe main tank at 795 feet per second.

CONFIDENTIAL



42 CONFIDENTIAL

Young We stayed in PLATFORM for two orbits and that PLATFORM was
Jjust going like gangbusters the wnole time.

Collins That ig rignt and we separated with a reg pressure of 670 or
700 or sometning like <shat. T am not sure what it was.

Young And 1t was 8311 there when we...

Coliins That is right, whe last time we saw the adapter we had around
720 pounds of source pressure.

Young Doing those kind of corrections you are not going fto get in
tnere cheap, and doing thal xird of Whifferdill is going
to cest you., There is no doabt about it because T had to
thruss <o do it, and they are just errors in Jjudgment. I didn't
understand sre closed-_cop solution, that is for sure.

Collins I don't shink —he c¢losed-lcop soluticn was rigns, do you?

Young Nes for the ouat-cf-plane, 1%t wasn't, which was the problem
rigrt srere. It sure wasn'i,

Collins Well, evern for Zorward.

Young It wasn't right for the forwari either, but - In retrcspect,
wngt I should have dore is nuil it against the stars and the
heck wizk all the braking schedules, Just go ahead and get
on ir. there., I srobably would have saved a hundred pounds.
But I reaily had to check those irnertial needles because no-
Looy had ever checked them before as mear as T could tell., I
didn't have any ccerfidence that thegrwere going to work right

and knew dang well the needles wouldn't deo it,
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T was using the inertial needles instoad o the guara.  They
were working, I ZJust wasn': applylng enough thrust., I applied
all T had. T jast wasn':s getting there. I wish I weould have
aptlied a 37 forward. That was a big mis.zke right there.
Four lousy feet g second coun’d have saved the whole ba’l game
I ar sure., It would have cost some gas because we wera low,

probably 120 to 130 pounds. T was so confident that I could

o this on inertial needles and demcrmsirate iris dual braxirg

37

schedule.

o cortinuce, the Agena lights worked normally. The Agena com-
mards all worked normally. (As soor as we #o% in the dark I
cotld sec the Azena.)

I compered the position of the Agena wizn the vosition of zhc
boresighs on the target and in vizeh, the radar needles woro
perfect with <he ovptical sight and in yaw, when the radar
nesdles were centered, tno Ageng was one-nali degrec o the
rigrt. I think that ig cutstanding.

I started zaking picturcs cf tne Agera witn trne Hasselblad and
with the 16mmn as we were ceming in. We sheould have scme good
Agera picriares.

We alined the nlatform 35F,

Yes, BEF, I tnin

11 was a BEF platform alirement ana just a picce of cske flying

wrat rascal., In fact, fermatlon flying is just liks Irn an
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airplane. It doesn't take any gas and it doesn't take any
work either. Up to this time we had been out to the side of
it BEF and hadn't taken a loock at the 3tatus Display Panel.
So, but that time it was time to go in and dock and we tock a
loock at the Status Display Panel. Something I would like to
say about this whole time wag that a couple of times, that
son- of-a-gun got in the sunlight and I couldn't see it. Just
logt it,

When was this?

When we were flying formation on the Agens.

First time, huh,

Yes, when that sun came up.

Oh, yes, I remember. T could see it one time and you couldn't,
and I was telling you where it was.

Yes. I wasn't very far away from it, maybe 10 feet or so.

It was over on my side.

Although we weren't closing on it at any great rate it was just
uncomfortable, Man, the sun really bounces off that son-of-a-
gun, you know. Tt really gets to you. The Status Display
Panel, we did that, and then went on in and docked.

Went on in and docked; it was a nice docking.

That son-of-a-gun just went ~-{slurping sound). I don't know
how they will transmit that, but it really grabs a held of you

and just pulls you right in there. Looked like it knew what
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it wanted. Okay aud when we goi docked, we nad 55 gecaonds on
the main, % minutes and 27 secouds on the secordary ang 8% per-—
cert attitude gas. A4All the lighls were lize they werc sup-
posed t¢ be. AfSer we docked, tnere was no aispersion vetween
my sttitude ball zerc dagrees, vzero degres ard the glivcmont of
sre Agena, which was something everybody was worried soout. 1T
was convinced fthat it was ckay ¢ burn thast thing in any
dirsc=ion they wanzed to burn 15 irn. It was just beausilul.
I: never was trnc same again, but that first time, after we gos
up a good alinemen®, it was just greas.

Yourg We did the Bending Mode checx, * scconds down immediazcly
feilowed oy 3 secconds tiztch un., We azlined wre Agena stavilizer
for 2 minutes, 3% gseconds yaw leil, % seconis yaw rign<t arnd

gllowsd the spacecraft and Agena Lo stabllize for 10 gsconids,

Tha+ was doneg over Hawail and I cculdn't tell <hat it any-—

0

thing. We controiled *the spacocraft attliide Lo zers degree
[ ]

180, zero degree, oy anpiying a diresct pulse and It didn't
gupoar to me like,.

Collins All we did was wasteo Zas.

Voung That is right. I: dide't appear Lo me that we accomplished
anything by thaz. We did it anyway and we triei to laxe

pictures of it., I don'+* think lhey are going *c show us

g
i

anything, The rascal was sclid as & rock. The razes Thnat we

cxperienced by *the =hrugt that we gave 13, was bprecisgely Tns
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game as we nad in the simulator. Mike sent commands to turn
the ACS back on, afier we got arourd to TBA4., We did an IVI
end computer NAV MODE check to make sure we had the thruster
logic right. Over BKV they gave ug a VM load for the general
purpose translation. Chrecked that out. We made sure that we were
were in FOT7. Over Hawaii, the first burn was PPS burn which
was forward and posigrade at 413%3.9 ft/sec. Have you go the
residuals on that? The Dual Rendezvous General Purpose Trans-
lation.

Yes, I got it al written down righ® here, but we made a
practice of going into the FC7 anywhere from 3 to 6 minutes
before the vurn and I think that is a sournd idea., I think if
possible when you are going to do a PPS burn, you ought to

let the station confirm that you are back in FCT7 before you
burn, because if you are noi in FCT7 and you burn that PPS,

you are going to be in trouble. Of course, you can't do any-
thing much about it. o, I don't think I have the residuals,
John. Just a second, meybe I wrote them down in the experiments
book - I have got them somewhere,

They are incidentaX anyway, wno cares? Do you think it is
necessary to have those residuals, Mike?

No, I don't think so, but let me look one more piace under
Bending Mode Test, 1 don't think I wrote them down, John.

Let's see, no, I don't have them.
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Toung The burr was made at Hawali.
Colling I did reasd =—remw cul.
Yourg Mike semnt the 501 ¢n my wark, Shertly afloer we sent 10, 106 seo-

ords after, we could sce the uril ones fire. Could you sec

the unit ones? It was »ight at sunses

s

of ¥, Addéress 80 nas to te murached aboul nres Limes o g

)

g one digit change ‘n it. At first, the gensalion I zod was
that there was a pop back there, then there was a big exnlosion,
and a clang. We were throwa forward in the seats. We 7ad cur
shoilder harnesses fastened. Fire and sparks siarted cocoing
out of the back end of that rascal. The lighs was something
fierce, and thc acceleration was pretty goocd. The vehicie

vawed off, and I don't rementer waetler it was tc *thae right

or to the left, out it was the kind of response that the

Lockheed people had predicicd we would ge®; a yaw 2 or 2

o

degrees and then it yawed »igrht tack %o cenver. This is the

indica*icn we got on the atiitude ball.

Collins tid you notice this locking ous of the window, she atzizude
change?
Young Tes....

Gollinsg  Well, I didn'i novice it.
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Well, T wasn't looking out the window. I was looking at the
ball, but I could feel it slide.

Well, I was looking out the window and of course 1 am supposed
tc look st the status dieplay panel, and I was supposed to
monitor the rates on the rate needles inaside, and I have to
have one hand on the ARM STOP switch and all that. The way it
turned out, you know, the only thing I reslly ended up doing
was monitoring the time and shutting it down 2 seconds after
the time was elapsed Dbecauze when that thing lightes off

you cen no longer see the gtatus display panel. |

I didn't think you could. There were plenty of sun angles where
you couldn't see that display panel.

Thet is right.

Az a matter of fact, it was very rare in the daytime when 100
percent of the status display was visible., The shutdown on the
PPS was just unbelievable. It was a quick Jolt and it quit

The IVI's read out, the residusla on that first hburn:
1.1 feet per second out of 413 feet and 113, 81 and B2 was
10.8 and I thought that was just pure fantastic. And at the
end of the burn we had 45 and = half seconds left, main timej

3 minutes 20 seconds, secondary time; and 80 percent attitude
gag, And the tailoff of that main PPS was -- I never saw

anything like that before, sparks and fire and smoke and

lights.

CONFIDENTIAL



Collins

Young

Collins

YToung

Cocllins

Young

Co_lins

Young
Collins
Toung

Colling

CONFIDENTIAL 49

And we got some plctures ocut of that first cne because we

weren't expecting anything likxe that. I hope it took.

Trouble 18, by the time you can ghut the thing down with the

ARM ST0P —— first of 211, while i1t is burning you are plastered

up against the windshield., You can't do anytaing. TYou are
gupposed tc be looxing at all these other gocd things anyhow.

Then when you shut 1% down with the ARM 370P, you have So =zend
00 te recycle all the electronics in it, and then by <hat
time you have %o fish around and get the camera and start ghcoi-
ing., I think we probadly laost the mcst spectacular pari of
the talloff. That I8 really a sight *to behold. Wasn't there
stuff coming off the adapter?

Jur adapter gection?

Yes during the Agena tailc?f because it geems to me that stuff

was coming from behind us %oc.

I hope not., Migat nave been.

Yea, might have been. Li%tle particles, maybe 1%t was an ac-—
cunzlation of moisture...

One thing that did happen during the humm, we got the DJelia ?

Zight, Did we get i1t on all burms?

I didn'< notice,

I don't know, John.

We gure got them on the first one.

We 4id? I don't know.
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And this bit about lithium hydroxide locse is certainly
possible because of the Jarring around.

Yes, it is not a smooth ramp fumction. The first thing is a
visual cue. You smee the flame start trickling out of the back
end of 1%, and the edge of it, and you think, "Oh, oh, it must
be a hard fire or something because I don't believe it is going
to light". Then just about that time it hits you, and when

it hits you, you get one g almost instantaneoualy,.

We had one g on the first start, and the last one was up to one
and a quarter.

If that thing started to go out of econtrel, I think you would
be hard pressed to get it shutdown before 1t broke up.

I think it would be pretty close. But 1 tell you we were
watching 1t.

I think the best thing to wateh it on is those rate needles,
wateh those angle inside the cockpit.

I am not really sure the guy in the left seat shouldn't be
watching the attitude needles with his hand on the ARM STOP
switch.

You don't have any ARM STOP switch.

I mean the guy in the right seat. Let the guy in the left seat
watch the IVI and the mein display hands or something like that.
I tell you, I don't think it is even worth watching the Status

Diaplay Panel,
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I den't elzher, that Status Disvlay Panel is a real pocr designm.
Whe i the heck ever thought you would be able to waten it any-

way?

Well, when tha<t main engine ligh+*s up it just cbscures tne
Status Distlay Pare’, Whetner ycu want tc cr nct, your syes
Jast urconscinusly stray off to see what I1s golng cn, tc see
that engine burning, and the whole sky lignts up,

I think originally we had the Status Display Pare’ inside tne
spacecralt, but we ran out of places Sc nut it.

Tha*t 8 righ<. 4ind as a2 matter of facs, it la nol a very gocd
cue &g %o what ig going on in that Agena,

Well, T gaess i< g, but the poin® is you Zuzt can't menisor

it and watch *hat ergine and watca everythirg else,

Jxay, we let that baby dowr and ther tney 8zld we were not
going to have any Prase Adjuss Faneuver that night so we towered
Sown, alte, and went shrough the Presleep checxlist. Uy inis
time, we nad gotien az o apegee and we TooK gcme pictures as
apogee, which was essentially sunrise. I doun't xnow where it
wag, but 1% shows the curvature cf the earth. ITmrough that
right we tock some pleturey of &n grea coming down 2ill. T
think it was thue Red Sea area, T am nos sure, Tt is on Maga-
zine A, 4And then we Took some more pictures and, I giess we

gave them & ¢rew siztus report at about this time, I don'+t know

wrat that was for,

CONFIDENTIAL



52

Collins

Young

Collina

Young

Collins

Young

Collins

Young

Collins

CONFIDENTIAL

Wasn't it around 3/10ths, wasn't that what the first reading
waa? 2200, I think.

Yeg, that sounds right .22 rads, Well, okay, we got a Flight
Plan update along about that time. Have you got your Flight
Plan updates? You have those.

Yes, I have cne., It starts with 17:30 gyro compass TDA south,
19 hours gyro compass TDA aft, Height Adjust at 20:20:57,

%36 feet per second retrograde.

We changed all that stuff later,

Yes, Flane Change 21:54:48; NSR 22137153, ..and stayed docked
for maneuvers. This was cur first indication that we were
really going after the old Agena (tcgether)...hats off to those
guys. They did a good job.

-We thought it wasn't going to go.

Thogse guys did a good job down there, It waan't too much
longer after that you came on and said how about talking more.
No, I guess thal was the next day. But I felt like saying, oh,
vou don't want to hear what we have got to say. 1 am sorry
about that, was that too bad other than talking?

The night I thought was pretty uwneventful. I think we slept
about like T expected to sleep on the first night. I was

aware of being in a spacecraft the whole time and 1 just dozed.
How did you sleep?

I slept terrible the first night. And I aay, I didn't sleep
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at all. Maybe I did sleep, but I was constanily aware of where
I wag, and my nind was much occupied with wnat had happened
that day and wrat was going so happen in the mext cougle of
days; ard [ waszn'+t really bone tired enough to fall off into
sleez,

I was really down on me., I was really down.

Well, I think we were both discouraged. The combingtion of
beirg discouraged, and I don't really think we were bone tired
“ixe I say. Trne first rnight I didn't steep wel. at all.

Tha. is righ.. T™a* firss night I don't thing we were very
“ired either,

Well, somehow, I thinx you are emwotionally tired, but not
prysically "pocped" enough to fail off into gleep. I dorn't
Lnow,

S0 the next morning was & new day. We got up and you gyro
conpaggsed the Agena fc TDA, scuth. Yes, That was 17:30 and we
spens & rev dolng that urtil 18 hours,

Nineteen hours. We went to TDA, scuth. Isn's that what ycu
8ald? And then we went to TDA aft at 1% ncurs and went TDA.
We powered up after having powered down <he nign< before. I
rea:ly don't think you reed a Power-ug cnecklist, because iF
Tne things aren't on, you wiil know i+s. If you nagven's surned
the right switches it isn't going to work. We unad a couple of

cagses there where we didn't turn the right ones.
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Yeg, but you den's want o turn sie computer on ard then dls-
cover you have the IC cower off and then go back and zurm the
sower or.

Very true. I think you ought tc have a checxlist., T really
do. It coear'! aurt any:ning, vut pretiy socn it willl become
casy o o witnoub one.  And then we went to FC2 to Pine Aline
the thing ard cage the oletform to 14, And afzser that, every-
time we went to a different cruise mode or contrel mode, the
rratform was a.ways at gcae dlfferens angle; so from then on,
gverytime we went 1c a hurn mode 1 caged the platform to zhe
Agena. I don'l see anything wrong with thas, because I thinx
the Agene knew pretty much where 1t was goirg. 3ut we sure
dldn't krow wrnere 11 was going. That burn was a 303, and sthis
was abous the zime of zhe dual Hendezvous Height 4djusi Trans-—
Lation, wnich was 330 = 340 Teet per second aft to bring that
avcgee nack down, anéd i seconds. We configured it in #C6,
forges where we were, I have got down here *hat when we fired
it, we nad a £ degree lefs yaw that immediately cancelled out
ant went vack to ncrmal, and that thing overshot vy 1.4 feet
per secornd., I thought it was terrific, considering hew much
Delza V it had. Do you have any ccmmenis on that?

No.

The way this Thing wourld yaw off was jus<t exmctly like Tne

contracter predicted. It would yaw off 7o the left and to the
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right; I think they were all %o the lefn., Trey were all the
game direction, I don't remember which way 1% was; they would
yaw off and for 2 seconds and come rigat back on. Whatever
the zroblem was wish CG, they obviously got that fixed. 4nd
that was a good healthy burn; we took pictures of it and gave
the saze sparks, and the same hard light, ard made ithe same
racket, I don':s really see that we did s heck of g lot in
there. Okay, 15 U. 3. pass purge cel.s powered up. During
thig time we had TDA scuth, we had the Agens recorder cor to
get the deta for S-2A. Taey dumped *he *ape crn *he Agena.and
checked the VM lcad, and sent up nformazion to barn the PPS.
The PPS burn wasn't normal; they changsd our Standur EVA =0
that we were doing 3-13 out the window at night, on a Soushern
comnste.lation. From 28 nours and 2! minutes toc 2.:23, we
were Going a Preliminary Standup EVA crevarations.

Collirs #rom when to when?

Tourng I don't know, why don't you do inso a’l cof that, because you
were doing 147

Collins I really don't have any comments apout the Preiiminary EVA
orep. We rehearsed (t encugh and we had the procedures down
coldy it was Just as we nad vracticed 1%, There were mot any
gurcriges.

Young I think you went through it just like nothing.

Colling It tock a Listle it lorger thar it did on ihe ground. The
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reason it did was that like everything else, on the ground we
practiced one thing at a time. We practiced EVA prep, we did
EVA prep, if we practiced Ageuna burns, we did Agena burns, bdut
during flight all these things get intermixed; flight plan up-
dateg, conversation with the ground, encoder commands to the
Agena, EVA prep and stowage all simultaneocusly.

We didn't allow for that in our time line.

We had no idea that we would be given control of the Agena
while we were doing everything else,

We weren't suvposed to be anywhere near the Agena.

That is the only reason it took lomger.

I didn't expect to be working, I thought we would be resting

about 50 percent of the time.
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That's why it took longer, not because cf those tests which we
planned to do but....

Bverytime we turned around, we got & call from the ground to
do something, or check, or fix sovmething and we Jjust couldn't
do it.

Now for EVA Prep - I know you have to do a fuel cell purge.
Okay, we got an eat period in there.

Why don't we say something about eating.

Eating tekes too long.

Yes.

Too much time is wazted getting ready to eat. The eating
doesn't actually take any time, but the getting ready to eat
does., Now even the eating tekes time, squishing that stuff out
of the bags, and trying to get it all cut of there. The necks
of the bags, where the neck Jjoing the bag itself, 1s a poor
design because it lies flat and is impossible to ~not impos-
8ible - put very difficult-to make it open up. I had at least
four food packs that lesked. 7This was messy as the devil.

T had, I think, two leaky packs.

You cut open a food pack one time, didn't you?

Oh yes. That's a bad thing to do, 1 had my surgical scissors
out,and I was cutting open the sluminum fcil on this food pack,
and ag I am chopping along T felt a little resistance, sc 1

just bore down a little bit herder with the scisscrs which
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Ccllins was a mistake. T cut open an orange Jjuice conteiner and little
bits of orange juice started fleoating cut and sround the cock-
pit. You know these grains, T immediately went and snatched
out a dry stowage bag and put the orange Jjuice inside it and
gsealed it up, even though it was only & couple of minutes that
it was out. For asbout an hour thereafter, we had little bits
and pieces of particles all floating around, and I'm sneezing
and coughing.

Toung It didn't get over on my gide, which is where it was supposed
to come.

Ccliins But the food 1itself tastes alright, I don't have any complaints
about that, but its just a darn unwielding procedure and on a
short flight like this where there are a lot of other things
to do, its Just foolish to be required to waste time eating.
Also about the food, the right-hand hatch pouch, we agein
had trouble getting this food ocut of there the first two
meals. After we had the first two meals, then it was all right,
but we had a lot of trouble getting the first two meals out.

Toung I feel like they were trying to give us some exercise. Okay,

I guesas that takes us up to about the third PPS hurn, which was

& pretty good burn. Yes,all the burns were gocd. Tt was a

short one; it was only 4 secs. We had & 14 second burn, and a

11 second burn; and this was at 22:36:51 with TFS forwerd to bring

perigee up to 200, I guess it was & pretty guod burn, I don't
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see anything differert abou®t it then the otrher. We sitiil had
the same amcunt of yaw that came back cff, and 1% really
wasn't encugh. didn't really last long encugn tc do anything,

We got pictures cof i%,and this cne instead of being like the Tirst

3

is

h

twe were right at sunset, which is where perigee was. Bui 4}

b

(9]

cre was &% sunrise, which was where apogee wes,and it was
bring up perigee. I was afraid it was going 3¢ be in the dark,
end I thirk meking & PPS burn in the dark would be & very
interesting experience,.

I don't thirk it makes an awful lot of difference, personslly.
I just don't look out the window.

YTou can't see anything out the wirdow anyway.

Yes, but it would sure be good to see it.

But you cught te wurn the coeckpit Iights up Full 3right at
right.

Yes, I agree,

Cxay, I guess we've come to the Siandup EVA., We yawed the TDA
imrediately after we did that burn. We did the Final Siandup
EVA Prep which ineluded the suit integrity check,anc This was
at 21120, Okay,at 21120 we gyro-compassed the 04 forward,

the spacecraft 0, 180, O3 and at 23:00 we gyro-compassed the
TDA North and got it in =7¢-2, They made us go o FC-6 3o we
weuldn't use so much gas. At 23:26 it was sunget, and right at

sunset, we cpened the hatcn. The suit integrity checks were
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rowinel,and we depressed it to 3 psi, and everything looked
normal., We opened the hatch and Mixe stcod up. T me the
hateh opened very easily. I didn't Zhink there was any
pregsure cr. 17 at all that first time.

No,the haten worked beautifully throughcout. The closing ana
opening fcrces were very low, I'd guess on the order of 10 toe
15 lobg, and the adjustment on the sawiccth and all the cther
adjustrente were just perfect,

Yes, they were rea.ly great.

8o, I cpened the hatch,and 1 started standing up and turned

in toward John, abcut as we planned, I% turred out avount
45 degrees angle Inbcard wag Just about right., T pul the 5-13
camers up on the bracket ané weni o advarnce the film,

Te>l ther about breaking the timer.

The timer cn the S-13% broke durirg *the last Agena burn. We'd
deore itne preliminery Jtandup EVA Prep, wiaich irncluded putting
all the 5-13% rig tocgetker, sc 1 hed my ticer...

We had & Zoit of stuff in the cockpit, We had junk all gver the
F-ace.

I had the 5-~1% all assenbled, and I had the timer screwed intc the
camera ,and I had the whole assembly put dowr in the right-hand
footwell Tbecause the g Load is forward. After the burnm,

I ncticed that *the 5-13 extended timer wad come Iocse, the

little end cf it. The part thet fits down inside the shutter
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opening thing on tre camera was bent off at about a 45 cezgree
ang.e, ard & .ittie piece of it was broker off inside the
canmera. S, - did &ll the $~-1%t'g manuelly,and I think thet's
e zoocd procedure. 49 a matter of fmet, I thaink all you really
need to ¢z +c that 5-1% ig to enlarge the shutter cpener, cor the
button that you push to open the shutzer, And what seemed to
me to be the best thing to dac was screw scmetaing in there
which is atvout flat ard about She size of a silver dollar, sc
thes with your gloved hand you could Just vag down on thas
thing ard find it without locking fer 1% irn the dark,
Think it held steady arnd everything?
I skink is c¢ic, 7 would advance tre film end then I would hold
tre cemera with my right nard wnich I used tc advance *the
film, and I would come along nelding 1t Zn my rigat hand., [
would come alceng with oy lefs hand ard pusht the ghuster down,
The only *rcusle was that the little buiten was nard te find in
the dark, and scmetimes I would take iwc cr three stabs as
it before I found ii. Tunat is why I recommexnded She silver
doliar Shing.
Ard 7 was courting you down by seconds,
Yes, John wag glving me marks. I'd tell nim when I started,

12 then he would tell me when to stop. We made..We wers
gupposed Lo maxe 20 exposures at 20 seconds each,and - actual’y

figured tkat was the last time we were going to use thai gear,
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Collins 80 I made more on the crder of 25 exposures. There was supposed
tc be 24 on the camera. I think there were 24. No there are
more than thet, John.

Tourg There are 40,

Colline. Fordty, *haetv's right. That's right. The maximur that we were
supposed *o use, leaving some fer celibretiorn was 10 exposures
or four star fields. That was prefiight. So the way i1t worxzed
out, I tock soout 25 of the 40 exposures. It worked resl good;
we ccuid see the stars. The only disappointing thirg was thes
ieft hard vigor dces knock out ensugh of the light intensity
that you can't see the faint sterg thaet T expecied you would
be able to. A4s & matver of fact I could only count...

Young I wag seeing a ot more siars than you.

Coilinsg I could only count seven stars in the Pleiamdes waile I was
VA, But ncre the less it is & beautiful view., The tody
position was no precbiem at all. I was wedged in there and the
S-13 camera was easy to operate. 1 did aave cne false go at
putting 1t in that brecket. I though it was in the btracket,
and then when I advanced the fiim, 71 Just fiew right out.
ne whole camere came locse from the bracket, so I must nct
heve had it 221 the way ir. The second time, I 4id finelly
get it in. That bracket is a poor design. I don't knew how
to improve the desigr because the protlen is that the piece which

is aitached t¢ the apacecraflt must, of necessity, lie flusb
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wizh the surface so that it doesn't interfere with the haten
cloging. ©So if you are unable o Tring it out trree dimen-
giona-ly, I don't know how you are going to improve the
design, But it 1s of & poor design,and it is very diffdicul:
in the pregsurized suit to do anything in the dark, especially
to get that camers in thai bracket. 1 wonrid recommend on
Gemini XI, if they use that experiment, ds that in the day-
timey I mean to erect the eguipmens in the dayitime, 0OF

course you cen't perform the experiment in the daytice.

Okay, we wens trrough the whole night pass and it locked o
me lixe we were always on the same star field the whcle
right.

It did look pretiy much that way. I could see those four

that we were looking for.

Gamma Velorum, Zete Puppls, Miaplacidus.

Yes.

He's got them in that field because 1t has go: to bte in there.

Yes, Miaplacidus, Gamma Velorum, and Zeta Puppis. They came up

end thattls where I go*t the exira expcsures. It was on that. Just

as the sun came up, I passed this equipment, 5-13, back in o
Jolrt and he gave me the MSC-5. I erected the extension rod
and gos everything ready to go,and I took two exposures of

that color plate at F-8 and 1/250%hs,
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The spacecralt was sma.l end to the South and T
was turrned so that my body was pointed Fast- Goultheas! so
that wren lhe sun came up I was pointed toward I held

the color plase vack over my shoulder,so to spesk,and upward

slightly sc that I guess the sun was hitting it al azouc
a 10 degree angle. I toox *two expagures at FP-8, By this

ting, I was having so much trouble wizh my eyes that I
decided the test thing to do was to hand ‘hsz camera tack in
ta Jomn and let rnim change the sestinzg on it I cosldn't

see the camera. I rad %o go from P-8 Lc P-1& Yo F-11, for

HSC—Bfand I was unable 50 do trnat; go T handed the camers

back in to <ohn.

Things were gso bad that I should have kaown something was
wrong  vecause at that time, he said thet he was going io get
ridi of the color plase ard *ake the 5-35 and 9-6 plcrures.
That's right. I figured that we had _imited time lef!,and

the best thing %o do was take =zome decent pictures ingtead of

tre nlates.

He wanted to put on 1,/230ths at ©-31,and T looked down

througn the camera and my eyes were itearing so bad that T
o

conidn't see the index Lo change the exposure sestings. BSo,

-

I kept squiznting at it and ‘rying Lo change them,ard T
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couldn't see tc crange them. 1 guress, I den't know how long
we sat there, but 1t seemed like a long tire, and it didn't
geer 10 be improving any. In fact it was getiing worse, *
was tearing so bad that I couldn't see to read the insirumenis,
g0 I said why don't you come back inside and let's terminate this
toing.

Coliing It sounded like a good idea o me. I got back inside about
hgif in the blind., I mean I couldn't make cut any details., 3Bui
on the other hand, I could see the general form of everything.
So, 1t wasn't really a probiem, I was sure thav there was ncthing
fouled in the hatch because = dida’t have that much gear cut
there with me, so, I made & normal ingress, wnich was very esasy.
I popped right in and had Zois of hatch clilearance and pailed the
cid hatch clcsed, and I don't remerber whether ycu helped me cr
nat, but it came righ%t on dowr tnat last sawicecth--I think,in
faet, I brougnt it down to the next to the last sawtocth and
ther you gave cne little twesak on the —-

Young It was about 10 pounds, I guess Zike....

Collins —=hatch closing device and 4t fell in the last sawtocth and we
had already put the hatch close to Loek-Iock and we crarked her
cn down.

Young ind we repressurized. I don't know whether it was going sc
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clear up or not, I was beginning to wonder if we weren's in
a bad sitvation,

Collins Yes, for a while there, I thought we probably would be loogking
for a reentry.

Young Reentry?

Collins Yes.

Young If you can't gee the instruments, I don't know what you are
going to do., That was a peculiar thing, I didn't ever have
anything like that happen,

Collins We shouid have thoughs of O, High rate, but we didn's. I

2
tel: you what threw me off on tnis thing was that it was
timed with the sun. It struck the instant the sun came up
over the horizon. 1 thought that the only new
element in this whole rig was the wet wipe on the cutside
of the visor.

Young That is what I ihought about.

Collins Jo I shought- - =

Young it was the sun,

Collins Trat's right, I thought it was the sun impinging on the wet
wipe and causing some sort of gas which was irritating =y
eyes. I don't think that is so, *though.

Young I doa't know, it may have something to do with 13, because

er. 1 opered the --- I mean when you geve me the camers juat

about thet time the
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gun was starting to come in my window and that's szbout the tirme
my eyes started tearing too. So, maybe it is sort of phychole-
gleal, —-

Well, I think if you lock &% the sun, everything else being good
and normel, 1% tends to make your eyes weter. Sco 1f your eyes
are propvably very close ic watering because of Iithium hydroxide,
or gome other facior, and then you look at fthe surn, it is just
encugh aggravation to act as & cataelyst and the whole thing starts.
30, we nad tc repressurize the spacecraf®, which was unfortunate
because we gure had a lct 4o do and & 1ot of interesting *hings
to do.

Anywey, thet completes the standup EVA. We restowed and ~-,
Well,that was at 24 hrs?Did you get the update at 24 hours?

Tat wes when they wanied us to do the docked Z-5 cperaticon
wasn't it7

Okay, yes, they wanted us to do the docked D-5, They said tc
put the Agena to Flight Control Mode-6, go TDA ferward, then
they gave us these commands.

Well, we had a iong talk about 14,

Yes,

We had a Zong talk about this prodblem, and then went io O2

nigh rate and ——-,

Yea, they were going back tc the oxygen....

ind when we got the cabin up, we repressed it, and had scme dis-

cussion with tﬁﬁﬁ%fbmﬁﬁg{ ard went to the single fan



CONFIDENTIAL 69

get up that we stayed on the rest cf the time. T3 worked ckay
with gingie fan and normal flow after we gobt off G? Bighr Rate,
which cleared up everything.

Young Fxcept it was hot the rest of the flighz,

Jollins For the rest of the flight it was hot., Ti was hot from the be-
giming of the flight. The whole flight was hot.

Young As far as you were concerned, that was for sure. We set up this
24 forward thing and tried it out a ccuple of fimes, and couldn's
get 1t to sitop yawing., We woulid go off, and we couldn't get 15
to stocp yawing, and then somebody told us that we had to turm the
gyro compagsing off, 1 hadn'!l trhcught of that., “hat wasn't in
the original instruction as ic what ic do elther, since this was a
new fanzy thing that they were pulling off, Ttut anyway, it was

1T

we

w1

really a gas hurner, end we finished one rev. of doing D-5.
looked at our attitude grs and we almost didn't have any., - Zhink
that it was down o 15 cor 1% percent or something. Whas wag i47
1t must have been above 40 or sorething before we sgtarted, maybe 37

Ccllins We really burned up the gas, the Agena atiitude contrcl fuel thaz
1s,

Toung S0, we declded thaet wasn't a gocd thing fc de, but the -5 worked
out pretty well that way, and it should be possitte wc do 1t thatl
way.

Collina Yes, I think it would have been pessible to do it shat way,
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4 T think it....

You did gome of 1) tra* way. “he only !‘rouble was we didn't
get the whale zequence bpecause of the gyro compassing wroucle.
B0, of the & or ¥ s*ars we were programmed for, I think we
the last 4 or 5. Il seemea 1o work sl11 right,

got 4 ar 4,

We had Moduie 6 loaded for that, and that loaded okay. We went

]

fror Modu'e 3 to Module & and at 76:29:43, we abtarted on the
3=, Fode &, but shis procedure they gave lg which wasige: up
4200, then yaw right, which is yaw rate lowjand tren yaw righs
and yaw leTt 411 and 4103 andé then start at 4L and stay at
N2— - -

“hey rad gyrc compass on. That's whalt Shey told us vo 2o
firgt,

Tkay.

See, *his is wral they called up., They gaid e go to Flighi
Con*rol Mode 6, TDi forward, send 420, "Men said send 411 or

410, depending on which way you want zo yaw,and put

your gyra compass on and *lignt Control Mode 1 on., So we
think,

did what they said, ]

Well, whatever 15 was 1t didn'l stay. We {finally got 1

to stay in the right place, but 1% coss ve & Tot of zas

-

L aon's understand what kind of setup we nad there. Things
werce coling up so fass,

“hat's right, trey were really moving out about thls Limne.
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Qkay, end then we go% the spacecraf! vector for DI-%
Mode B, bus that's the one we didn's ge:. a chance o do on
the second night pass. Then we gol ar update for KU-1,
the Calch up Manuever,and there was arn SPS burn. We §id that
at 7.7 feet per second, and on that ons the 308 barn

wag like burning the IV1's, We pleyed trnat one
conservatively,and vou shut that one 2own orn ? seconds over.
Yes, we shus it down late, ard even go,zhe thing had an
overshoc! sailoff that- - -
What did we have at 8C7%

2.3

2.5 over &t 7,7 feet per gecond, we actually rad- - -
We red a 9 second burr, I gave 13, T lhink, 11l secongs,
as near as [ could judge. Then T shut it down,

80 was 00023, 21 was minus 20C0%, 82 was mirus 0007. ha.

R

was as 27:45:36,
A% Lhis time we are down vo aboal 17 percent cn the atilsude
gag, gu they vtold us not Lo d¢ any more ¥ those good things
they said to go ahead and power down, go tc sleep,ard
purge she fuel cells., He purged Section 1 and Seeclion 2 al
28:40, and then we powered down.
And wrnat I did on thav purge, I left trhe Secilon 2 oxygzen
switch on for a lot longer than 2 minules. Personally,

I doa't like those rollers. Zf I had <L 21 to do over again,

CONFIDENTIAL



Young

Coclling
Youne
Coliins
Young

Colling

Young

CONFIDENTIAL

I'd go without vhose rollers TUtecause shis was coming right
up on & sleep period,and I could very easily have just
conked off *o sleep and left that oxygen rumning,and that
would have been disasierous.

I think we had %o almost continually, those first few days,
bring the manual 02 heater to beat thet pressure back up to
500, and when we forgot to do it trne ground would tell us

at practically every station., I guegss that ig all right.
28140 and anctrer eat period at 29:40, 28:40 to 29:40'. “Then
29100, over (33, we got the updatesyand at 29120, over Hawaii
wa gave urem a crew status report. 39:30, we went to sleep.
29:20 to 39:30, I think, was supposed 30 be thre sleep periad.
We did a 1ot of cleaning up and szowage.

Boy, I really got a good night's sleep that night,

I did “oo I =rnink that is probably the reason.

The oniy one of the three nignis that I got s goosd night's
sleep was tre middle night, and I think that is something
for fligh%t pilannirg. It seems o me that the second day of
these flights should be a light day, an easy day, tecause

I don't believe, as a general rule, many people are going
wo get much sleep the first night. If you have a three day
flight plan in general, 1 think you should make the firsg:
day and the third day heavy, and the middle dey light.

I think so. They are going to need that second day *o
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catch up - -~ =

Collins That was the way our Flight Plan was supposed to work. Now
telng aittached o that fAgens kept us busy up to the second
day’and I'd say by the end of the second day soth of
us were presty darrned uired.

Young Yes., I don't know how busy 11 wes, cut it seemed like
everytime we turned around we were giving commands to that
Agena,

Collins  Twerytime I turzned around you had encther haif dozen commands
that I hed to send to the Agena., If I sent *that thing one
command, I sent it 500.

Young Well, there wag just no way out of it, We were running out
of gas and we rad to get i1 configured,=zoc and we —— --

Colling T realize tras, out 1! ig jus? an awfu]l *ime waster to ke
attached to That thing when you have To talk to it all the
time.

Young Well, that is mighty poor. XHext %ime we design one of those
interfaces, we will meke sure we geiv a better meshod of
contrel, T mearn if you want to go to Control Kode, you
vaght %o be able to punch an FO0-6 ard have it 'zap' in there
without gsending & hundred more commands.

Collins Weli, that is triae. Another ithirng is, T trust the ground
to talk %g that Agena T mean -—- —— we had them load lhe

VI for us,and then we did everything else ourselves. That
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worked fine,

1'm not sure we shouldn't have done that the second day,
Just tell them to conduct -- --

That's what I'm leading up te, It wouldn't
worry me a bit to have the ground do all that Agena stuff.
I think as long as they can verify their loads and make
sure they are getting it in right béfore they burn them,

I think they can do it. I think it is a good procedure.

1l realize we glve up some element of control.
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Young The third morning, over the Canaries we got a velocity meter
load. We caged to the North, we caged the Agena, we set up the
FPC2 then we wen® to FC6, then FCl. We had to send 460 on FC1
when the gyro compasses around to get us out of this deadband
problem which ncbedy told us about. BSo we lost some gas that
way. At 41:02:26 we did the plane change, in SPS which was
14.8 ft/sec. to the North. On that one, I made an error in
that I gave Mike the gyro compassing tc the South. The only
way I caught it was about 10 minutes bhefore the burn, T locked
out the window and instead of locking at the southern constella-
tions which I would if I was TDA Nerth, but I was looking at the
Northern constellations. So we gyro compassed it through 180
degrees. Rather swiftly I might may. T don't think it used
very much gas. We got on station and went to FC2 and had 5
minutes to aline before the burn. We then went to FC6 and
then to whatever configuraton it 1s that you burn 3PS in. And
we wenti ahead and burned SF3 on time. On that cne the residual
was 2/10ths of a foot per second. Got to remember that all these
burns we're doing now, sre strictly off the cuff, We didn't have
any flight plan to go by or any information. It is pretty sketchy
to keep this thing in a proper configuration, and a proper controel
mode, and play it by ear.

Collins I don't have the residuals on it, on plane change, Jolm. Do you

have them?
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No, but I remember it was an oversheot., I think it was on the
order of 7 or 8/10ths of a foot per second. We resolved to do
a little bit better on that. Then we gyro compassed to TDA aft,
and we got a GO over Carnarvon for 44-1. And all gysiems were
g20. And we're still in FCl, the crew's configurastion to save
gaacline. We were practicaelly using no gas at all that I could
tell. I don't know if this is the exact time or not, but at
41:35, or some number, we did a 3 1/2 foot per second retro-
grade SP3 burn., I guess that was the last of the 8PS burns.

We did 3 PP3 end 3 SP3 burns. Pretty good check out of the
Agena. We did all kinds of gyro compassings, to the North, to
the South, East and West 90 degrees and 180 degrees. I thought
the ability to control that vehicle attached tc the spacecraft
was pretty good. The big drawback of having the Agena up
there, is that you cen't see the outside world., The view out
of the window with the Agena on there, is Jjust practically
zilch.

We wanted to get some good plctures of the horizon, All we
could do was just shoot the sliver of the horizon out of the
corner of the window.

Just like backing down the railroad in a diesel engine lcoking
at & big boxcar in front of you. TIt's really s frusirsting thing
to be up that high and not be able to look out of the space-

craft and look down. I was tempted to turn the ACS off, and
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Just let 1% drift and just see what we could see.

Then we fgured we better rot do that, and besides we didn't
really have *time. It seemed lixke these burns and thirgs were
coming up pretty consietantly.

On the question of *+he status display canel, 0Of course, &t
night, we're sleeping w'*h the status distlay lignts on brignt,
nut of course we'lre aslser ...

On dim

On dim yes, but we're aslsgep. So we couldn't sge them., 3o, we
dldn's xnow whether things were geirng wrong or not, Whern it
came bime to Sexe these $5-13 pictures, we Jugt turned the
lights off, If 1i ls rea’ly as dangercus to be cperatving with
thas thing as shey say it is, it's not the kind of thing you
ghould be deoing &l the time. But we did i< anyway.

You could gsee that the Arm Zefe gwitch worxed and you could
maKe gure that you were rigidized., I 4hkink that tha® s an
important thirg. Ii's probably the most inportart thing we gol
out of the display penel.

Well, 1t wouldn't pe if one of +those cither lignts went out,
Fvery =ime I locked out there thuey were on, But 1 thizk what
is going to nappen is the ground is geling to tell you cne of
them ig out. There are certairn Zighting corditions where the
main red could come on and shine for 20 minutes, and you would

never know it. If 1t came on during & FTS burn I don't think
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you'd ever know it either.

I don't think you'd see it. I think sny of those other lights
could go our or.... There's four lights that go out, and one
that comes on during a burn and you're supposed to get out of
there., I don't think you'd ever see them. You know you're
supposed to shut it down. I think it is a waste of time.

Yes, I agree.

T think they should re-evaluate that position, I don't think
you'd see any cof it untii after the burn wag over, I don't
think it is a system where you can monitor the operation of it.
But mr oguess is 1f it lights off the first time and doesn't blow
up or something, it's going to work right the rest of the time,
That first one was the one I was reslly sweating.

And if that's 2 soft light, I'd hate tc see a hard light.
That's the way I feel. That was a good kick. Then we mcved
the gyro compass to TDA 4 and FC1l., Then you purged sections 1
end 2, and then they gave us an ECS test to perform. This was
the height adjust, 3 1/2 foot per second retrograde. The pro-
cedure for that was to open the Flow Control, close the Recir-
culation valves, go to suit fan 1, decompress the cabin to

3.0 = 3.4 and after 1 hour repress the cabin., If we had any
problems we were to go to O, Hi Rate,.

2
You know that was the firat breather in the whole flight plan.
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This is 43 hours after take off and ‘this iy the first time that
T can recall just sittiang there with nothing tc de.

We gct some pletures out the window. We sat there with nothing
to do for a wnole hour. Iit's pretty uice.

Yeg, it was. HNobody to bug s because we were working, doing
the ECS test.

My eyes smaried a Zittle during that test, but I didn'%t say

arything. 4s "ong as they didn's amart so bad that T couldn'i

m

gee the ingtrument ranel I was not geing to say anyshing.
Mire felt okay.

&

We never 4did go to “5 Ei Rate. I never ccnsidered the sisuaticn
to be such to even check 02 Hdi Rate, 3But 1%t wounld have clemned
it right out, so I xnew we had ar out there,

Tne next thing after the ECS test was Preliminary EVA trep.

Yes, tnat's where you missed lunch,

Ves, that's where I missed luncn, What happened was T had pars
o breexfast left over, anc I figured iz would be Just eagler

to finigh up breakfast rather than just stari on a new food pacxk
and only eat rart of it. Ancther reasgon was thkat I was aort cf
busy. The reascn that I was busy was ithe interruptions kent
ceming alerg in form of talking to the ground and talking to

the Agena. I wag & little bit sloppy on stowaege in space,

We nad a lov of 1temsg tut awsy before I began the EVA preun-—

eration. The EVA preparation alone tock aboul the same length
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of time it took on the ground. I wasghed off the inside of the
vigor with a wet wipe. This time I really concentrated on
taking a dry rag and wiping it off, polishing it off clean in-
side so that there wouldn't be an excess amount of the wet wipe.
I had done that, to some extent, the first time and I must say
the 50 foot umbilical behasved very nicelys I got all the con-
nections made on the preliminary EVA stuff, and T toock those
Velero straps that are in various places along the umbilical,
end I used those to sort of tie the umbilical down so that it
would get out of the way. In other words where it came down
from the tether hook at the upper left part of the right in-
strument panel to the repress valve, I had it tied down so John
could see the MDIU, so it really was not in the way at all
during the dual rendezvous. So the way we worked this thing,
during the station keeping we go through the whole EVA
Prep so we got it divided up into an early phase and a late
phase with hours in between them, and all during that second
rendesvous we got this umbilical all over the place, bul it
wasn't in the way, it was all stowed and had little corners
tucked in little pockets and what not, and it worked out okay.
When was the EVA prep?

We finished by 45:40 and ate at 45:15 supposedly right in the
middle of the EVA prep.

And of course we didn't go EVA until the second part of the ...

49 hours wasn't it?
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t wag 49 nours, so he was 4 nours with all the stuff cver
there in the cockpit with nim,
Tnere was no probliem; it was a good system; I'm giad we worked
it out that way. We never would neve gosten into VA on time
had we not done it this way. All right we went TDA forward,
and at 46:10, caged the Agena., Then at 46:12:27, that was

our last burn. That was the Ny, burn with the SPS of 6 feet

per seccnd. Weas that one that was not required?

T dont't think we 4id it. I think we deleted those and did the

Nﬁc and the NSR with the spacecraft.
Okay, excuse me, tnen that one wes deleted. All right S-26
mode able at 46:12:27. We separated from the Agena then and
tock scme pictures, The separation all went very well.

But I didr't want to use any fuel to keep that thing in sight;
I was in PULSE MODZ, end I just stayed in PILSE MOD=, bhacked
out on axia, and drifted to the left and down, dut we got
pictures of it. They should come ocut; I wes running the 75 MM
at 1 frame a second,

I turned the radar on at 20 feet, but I di1d not Turn the radar
to STANDEY pricr o thai, I don't believe. 35So we should have
included our procedures - — and we didn't - - somewhere along
the Line, you fiip the radar from OFF to STAKTCBY prior to un-
docking. I zapped it at 20 feet. I% was off, and I turned

it directly to ON and the recorder off at 200 feet, I guess
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we got that, too,.

When were we suppcsed to gel the recorder off?

200 feet.

Well, we were out farther than that because there 1s a list of
commands to give., We sent 070 somewhere along the line to
turn the bescon cff.

Hed to get the ground to send 071. And that's about the only
mistake we made in talking with the Agensa.

Soc we could turn all those things off.

The reascn we gent 070 was because it was tacked onto that
list of things we were supposed to do, and to the nominal
Flight Plan which was a different case. We were sc darned busy
we didn't have time to really stop and think about whether that
was the right thing to de. I% was just ancther list of com-
mands to send to the Agena, shout list number 43, You were
busy end didn't have time tc confirm it, and I was busy, and

T just dialed them in, and 070 happened to be one.

I'11l tell you, every time you get in a hurry you lend ycurself
to making mistakes, that's all, especiszlly when you have to
think about what you're doing., That's the bad thing. The
next two things which came in pretty gaick order were to turn
srcund and to aline the platform. We got two more updates.
The NGC’ Combination Maneuver Posigrade up and to the North --

—- that was at 45:54:01.
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We burned that orne and the residuals were: 20 was mirus 0001,
81 was four zips and a twe, 82 was minus all zeros,

Young Wwe burnsd that one orthogornally  because i1t rooxed as 1if it
would take more gas geotting all tha! s3alf in the Porward
window than it would ‘o turr it out. I'm sure that's rignt,
Loo,

Culling The nex: une was »sr; we burned thas at 46:049:78,

Yourg dnd it was mostly cownhil_., I think we were right over Corp:s
vr gomowhere In thasn vieiniwny.

Colline I wag 9.8 feen por second down ard S.9 ol a Icov per second
forward, and we burned that bty pointing down.

Young Yeg, goling around trere slow in pulze moce,

Upiling  The residuals on trhat one: 20 was mirnus C.1, 21 was zero, &7
was minus O,1.

Young Then we came Tack tp, and wrnat 1ime in she Flight Plan wag thal?

0olline ''ha* was 46:09:08,

Yo Ard very ghortly therealter we starsed looking for the Agera.

Coliira Well, we saw the Agena vefore that. At 45:4%8 we said "The
hgena.", but 1t turned out it was the wrong fgena. 11 znever
occurred to me that it was the X Agera.

Young T= wever did to e eizher. It was big as a house, fzo.

Cglling Hde said "Hoger, your rarge is %5 miles," and inszead of

shinking, "That's the X Agena, you idict!™, T thought "Boy,

I've got good eyes!" Trat was funny.
. K 3
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That's what I thoaghi, "Fy gosh, if il's this bright right now
a% 9% mifes..."

fmzt sun really lignts it up.

It would have pat our eyes out,but it was the sther Agena, so
we Jus? kept on coming. I was geiting a 1iittle nervous about
the backup perameters; they kept sayirg,"Okay, we'll give them
w0 you over the next station." We came arcund over the s-zates,
over the Cararies axd Tanararive, and still znc backup paramezers.
It was Carnarvorn ctefore we got trem, I =<hirk. Those numbers
were cof interest; they said the Agena suarise was 47:04:03, and
FO2 ZFI time is 23 minutes ead 17 seconds after sunrise, and
the Zelte V is 24.9 forwerd and 1.1 up, and tre Delve H is

7T + 2 tenths of nautical mile, and at 16:1¢ you'll be at two
miies with an 3 dst of 47.8, and 18:4€ you'll be at one mile
with an § dot o2f 44.4 degrees. Wrat that meant was thas at

24 minctes and 17 zeconds afler sunrise, we would ©be at our
rormal TFI ang’e of 32.9 degrees, and 1 don't remasmrcer exactly
when we went, but *hat was prefty ciose -0 belng righ®t. 5o a3
sunrise we did just what we were supposed .o doc. We went over,
and wens to SFF, pulsed, ard alined our plasform; Lwelyve
minutes later we rolled over on our btack aad pitched up 4o the
proper angle, which at 12 minutez after aunrise wag 20.3
degrees, and there we ran into a problen in that if T pitched

up a couple of degrees more 1 would be looking into ths sun,
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and if 1 pitched down a litile bit, I was getling reflecred
earth shine into the RETICLE. So I wag ©lind looxing out the
window; I couldn't see arything,

Colling The sun was oui~of-piane t¢ our right when we were erect 9o
wnen we were inverted it was over on your side.

Young If T rolled g little bit one way it was okay, and 1if I roiied

[}

Zust a hair then I could get the sun out of 2y window, out T
didn't peyche this out, really, very early, and I kep® looxing
out of the wirndow and looking for that son~of-a-gun, When T
saw that sthing up there, i: was a dot like & seventh or eighth
magnitade siar. I could put it in the center of the reticle,
and it wes a dot., In fect 1% was two dois; I had to close

one eye to keep i: as one dot. It moved all over thai thing,
but youx counld really get a good angie on it. Ounce you tracked
it, I bet I was keeping it in the center of that reticie ic
within ~- -- 1+ 5 hundredihs of a degree. T mean it was a
vrecigsion thing as far as 1 was concerned because we were
going to go get that thing., I was sure glad to see it, and

I didn't really see it until —- I think it was somewhere heiween
15 and 18 minutes after sunrise, And we could figure out now
how far away that is, Tus i3's & long ways out, you know, to

gsee something reflecting sunlight like tha%t. I reported to the
ground when 1% was, and we ought to look back at the transcrips

and see when I reporued I saw it. And then if was a couple

CONFIDENTIAL



86

FCOD Hep

Young

FCSD Rep

Young

CONFIDENTIAL

I knew

of minutes later that I started getiing it full

that once I saw it, I was golrg to getf it from then on.

it at 47 hovrs and 7 minutes.

o

You reportved that you ha

b

47:07. Thai's 4 minuses after sunrise. Oh, I know why I nad

it then, Yecause I was alining the pletform, and the sun was
down telow the nose,

Yes, the sun hadn't come up yet.,

The sun rnacn't come up gver the nose. Yes, d T could gee it
then. 8o I was prevdy sure that I was going to get i3 wnen I
rolled over. Wren you're Zevel in trat infernal trning, at thal
alitisude the noge iz sticking up e2vove the norizon like flyin
an airplane in a mirror landing pattern or something down low,
ard sc a ot of times the sun would be underneatr: the nose when
T was over Zike that alining. But as soon as the sun came up
it Jusi vaniehed —-- Jjust guicker than the dickens, Bui 1f
there was any way to shield the sun out of there, I think youz
would see it all cf the time in reflected sunlight, or eartn

shine or what %the heck i%f was shining in. Anywasy we saw if,

gaid,"Less go at 32.9 degrees at such and such an anglefand so
at 32.8 degrees we went, Ue appiied 25 feet per second in sors
of a peculiar manrer,and I dian't dare *take ry eyes cff that
gon~of=-a~gur. Coming up the 25 feet, Mike was going to time

the burn,and I'1l be dermed if I didn't forget to press the
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START COMP and wenti ahead and burned at 30 seconds anyway,and
after that T was swealing blood., I wasn's going to lel rhat
son-of-a-gua ocur of nmy sight and the p/downs, wratever that
Mike said they wore, were golizg o be good because T was res’ly
going to boregight on thet son-of-a—gun and the two corrections
trat Mike gave mo to make were fouir up and one down and we
appried them. 4ind I thirk trhet's the firss nominal rendezvous
case that we ever had, literally, outside of thel work Shat we
did at VeDonnel.. WWe nave zaever seen a nomingl rendezvols
case In a similator. We always had sometning harder o work
withy which, I guess, was good practice.

Did you tell them atout what we burned in the —— ——

2h.4. And I was just telling them that you gave me real
precise corrections ,and so I burned them, and thas last burzn,
voy, that needle didn't move in pitch of{ of ihere; the sarges
was noving off —- —=

Which way did we put in tha out-of-plane”

Tt wag moving off to the lefs. And we put in iniilally 3 feet
per second to the ieft and then another coupie of feet per
second 1o the left, ard we kept charging on in there toward 1%,
and at the nominal time waich was 156:1&, you said I was a*

two miies. You were using the sextant to give range. What
did you think of thai?

1 remember the sextant as being sccurate from atous a mile on
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in, maybe a little over a mile, But I had pretty good
confidence that those numbers from a mile on in that 1 was
giving you were good numbers. Of course, we didn't have any
formal way of getting R dot out of that,and 1'm not sure that
that's too practical.

Is that what you were using that - --

Yes, I was using this right here. I really think that rather
than getting ranges,and clocking the time when you get those
ranges,and going into a graph,and coming up with an R dot ig
not a good way to go. I think it's better for me just to hold
that sextant,and every time I get a good reading on it, just
call out the range to you. You get a better feel for the R
dot that way.

This number that FOD gave me was right too becawvse he said 3.3
to the left,so I didn't apply that at TP1,but later on about
the third correction when it started going off to the left,

T applied it right then., T guess it was the second correction,
somewhere between the second and third correction, I applied
5.0 to the left,and because I wanted to be on top of that
son-of-a~gun, 1 wasn't going to have any out-of-plane arcund
that mother,and sure enough it stopped it. Do 1t was right;
so that's the best backup data that we ever got from FODy it
was good. And they were right about the altitude, too, Well,

we drove in there going too fast as usual one time there you

CONFIDENTIAL



Collins

Young

linsg

[
o
s

Young

Collins

Young

CONFIDENTIAL 89

said 1. loocked like we were sliowing down, gc T added five.

I think tral was goed, it looked like you were stopped to ne
at one Line.

We added five and charged on in there and did a Waifferdill,
btut an in-plane Whifferdill more or less.

We were about a hundred feet away from It.

Bu* it was tough to get in therce ard grac hoXd of it because
it didn't seenm to nave any pattern. I firally got in there
and I noticed *hat if I had any rateg at ali, I couldn't siay
with it zo I had to fly on PULEE and zull rates, and jast about
this time, 1 got Jjoined wup on it and it was in the rneighborkeod
of 30 or 3.. I remember the ground acked me where I was and I
said 7 or 800 Teev and closing,and they said that thai's great,
and I kmew then I really wasn't there ye*, and so *the werst
part was yet to come as far as using the gas and ~— —-

“het's right, you're not through uwsing gag unti- you're up

10 feet away from that thing.

Trat son-of-a-gun i1s goling fo get to you, unless you can be
aasured that you knoew R dot and can go in easy on it. fng
you can't be assured of that with just trne old eyevall,

dorn't thirk, You've gol to go in there and get on him and
do your test right there foward the end. 4nd that's goizg fo
cost you maore gas. Mayte there's a belter way,and maybe &a

regl smart guy would know all this. 7You could see ninm
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growing in tre reticle, a’l righst. Well anyway, I went in
there and did this Whifferdill and whipped around and picked
Lp,and came ix ard grabbed ncld of She engine, and during that
whole night pass, woile Mike was doing his final EVA prep, T
wag holding onto thet eagine,and fizna®ly moved down toward
the TDA. Bt they kept asking me what kind of rate the thing
was in, you know, and I had no idea, ¥Wren we first Joined up
on it, though, I wanted to go over to BEF axnd PLAT, so I got
over to the BEF side. When I was perpendicular to the engine
axis or tre axis of the Agena, I was pitched up avoit 10 degrees
wher. I started, During that whole night pass, it pisched up
to 60 dezrees. So, I could never get to ZEF and PLAT from
wnere I was. There was no way o stay perpendicular to the
longitudinal axis. &c¢ it was in same kind of a pitch-yaw
oscillation, roll over, btuv it was a res. slow one, reelly
slow. I don't know rnow you'd say nhow much it was either,
Being in ORB ZATX, rthere was no way *hat T could siay in *re
3EF mode,and T was a little afreid of not being able to., DBul
why don't you tel. them abous your EVA FEUE.
Collins Yes, well, vhis is one of the times when we were doing *“wo
completely different things. You were very busy flying
formation,and T don't think you really had much idea what 1
wag doing,and I had absolutely nc Zdea what you were doing.

I wag juss tusy over trere thrashing arouind gevting all the
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equipment out, and getting the EL3S unstowed. When I unstowed
the EIS3, by the way, it came forward and banged against the
back housing of the center bright light,and the light shorted
out and there was sort of a flash up there -« -

A bright flash, I remember looking at that.

And the light ceased working and a couple of parts fell off the
back of the light. 5o that's sgomething that should be fixed.
From then on, he wouldn't let me turn the light on, I remember
that.

S0 we taped that switch.

We used the dim light.

I taped the light switch,and from then on we used only the

dim position. Anyhow, I think that should be fixed bhecause
that WIS5 takes a bit of rocking to get it started up on its
rails,but once it's started it comes very easily because of the
zero G,but it,nonetheless, has its inertia,and it rams into
that light housing pretty easily. 5o anyway, [ spent that
whole night time ge*ting the final EVA prep,and here again
everything worked about as we planned. I'd say it tock
maybe —— well let's see, John, you started station keeping right
at sunset didn’t you?

Yes,

And we opened the hatch right exactly at dawn.
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On the primary rendezvous after some reflection on the
subject. At around 2 hours and 30 minutes we were given
and Ny, by the ground, 9.6 feet per second to the South.

At 33147, 3 hours and 47 minutes we did an NSR' ¥From

about & minutes to about 20 minutes after NSR we did a
Platform Alinement from about 8 degrees to 12 degrees.
After that platform alinement at 58 miles I recell that T
was reading 2-1/2 units right when I was on the center line
of the ball on low =cele, Which meant that I needed roughly
20 feet a second to correct out-of-plane at the node. The
assumption I made there was with the ground information in-
dicating that I had zero piatform alinement - the assump-
tion thet T had to make was that I had a sheky platform
alinemert in yaw. So at TPI at /4 hours and 3% minutes the
closed locp solution came up and it said 41 feet per second
forward and 16 feet per seccnd left. My assumption was
that thet was a wrong closed loop solution based on the faet
that the plane change should have gotten us & zero cut-of-
plane position correctiomn, and the platform alignment must
have been bad because of thege needle indications. The
ground's backup sclution was 34 forward and 1 right which
even served to substantiate that assumption that I made.

My cpinion of the whole business was about 37 feet per

second forward and zero left-right,and that really, I feel,
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ig the one I should have applied. The first &nd second

e
W

FKidecourse Corrections were one rignt and five right.

After I made the lagt Midcourse Corrections and went to
inertial needles, I could see that I had one neck of a Zot
of out-of-plane. The Agena wag moving across the stars

to the right and was going iike a ding bat. I started
thrusting toc the right. We passed by it I guess at 700 to
900 feet out-of-plane, still going like a dirng vat., I
couldnt't really believe that I had tha®t much oui-cof-plane.
It was Just incredible that I had that much,and it was
difficult for me o0 believe, Cne of the mistakes I think
that I made wasg that I was trying toc evaluate ithe inertial
needleg and the radar neeleg ancd I was acing a 2ot of out-
the-window and back-~in~the-cockpit type evaluation, I left
oy range rate up te evaeluate the dual rendezvous vraking
techrigue, and that was an error in Judgement. I admiz

it now, buat it would have been & sound test procedure if I
hadn't nsd so wich out-of-piane, Anywey it dsrn nesr cost
us a primary rendezvous,andi I still don't understand why
the ground solulion angd tre cunbomrd solution whiogh arvar-
ently was correct differ so much in out-of-plane. I think
it points out a basic preblem. If we do have situations
where the ground is going <o be tha-r much different from

the out-of-plane soluiion and the closed loop solutionsy
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then with this knowledge we shouldn't do these rendezvous's
90 minutes after we lasunch the Agena. That's my opiniom.
We shouldn't be doing a rendezvous until we find out where
that thing is because, after all, the mission depends on
whether or not you make that rendezvous. OCkasy I'm done
talking ebout that one now, let's go to the EVA,

Qkay, this is the umbilical EVA.

Right.

The EVL prep was a pretty eritical thing just as we knew
that it was going to be. John wag very busy flying forma-
tion in the dark a couple of feet from this Agena. He
wasn't aware of what I was doing, he couldn't be, nor was

I aware of what he was doing. I was over on the right hand
side of the spacecraft thrashing around getting all the
equipment unstowed and unneeded gear stowed out of the way
and the ELSS out and checked out and donned and what not.

I think in general we really did sbout as good planning as
we pogsibly could., Although, it d4id end up being fairly
rushed. I got everything done that I wanted to get done
but just barely. The sun was Jjust coming up as I completed
the EVA prep and everything was GO to my satisfaction. As
soon as the sun came up we dumped cabin pressure and opened
the hatch and I stocd up., The first thing that I had to

do of course, normally I would have hooked up the 16 mm
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camera, but it was not werking. It was broken. The first
thing I 4id was pusnh the buiton whiclk porped ur the hand-
rail. The handrail came un normally, that's the forward
randrail. Thne aft handrail wnich is zyro actusted was nct
ir. the {ully extended wnosition., Lhe front pyroe had firec
but the aft pyro had not fired. 35ou, the rear handrall wasg
ralf exterded and ha'f - the front zart of i1 wes externded
but ths a¥ft part of 1% was fIush witrn the suececralt gur-
face. This meant that I couldn'™ Zcop tae nircgen line
arcunc the aft harndrail as 1 z2ad planned. I looped the
nitrogen Line arouand the forward nsndrall erc zfter I plug-

ged In the gulnx digcourect I wold Jorrn to take up the

8lack with uhe Velero locot he had availatle for tnat puar-

td

tose,

¥

Yaoung Juring tais time we were flying formation or the Agera an:

e

it'e very difficuld *tc fly formatlicon when you have o

thrust in all axes,end we woere coordinating it as the voice

gnow, to dingure that I didn't aave to shrust in

Mike's fece while ne was cut thers. But, there weres a

.

couple of fimes when we Just had to thrust ard ¥i

B WCL. G

S

have <z get sut of the wesy so I could use that down tnrusier.
i'p sure that the station keeping was rade more 4 fficult

by the fact tkat Mike wag out there impariing some motion

to the stacecraft end it ceriainly caused 1t to use mcre
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fuel counsgumption., I wagn't in platform mode I had to be

In RATE COMMAND in order to fly on *the Agena in the way
trat we discussed flying it trior *tc the flight.

As far as the nltrogen lirne nockup went, 1% was not very
difficuls but it was not very easy eivher. The half of

the guick disconnect or the umbilical tself has a sleeve
around it,and this sleeve wust be ir tre retracted positiom
in ¢rder to have It cocked so thet you can meke the dig-
connect zcnnection. The first +ime I toocx a steb et it,
kit +the fittirng on the side cf the stacecra®t a “ittle bit
off center — & little bit off exis, and that snapped this
collar down to the engeged position and in tnisg conflgura-
tion it will rot Zock In place, BSo, 3r-at meant T had to

go nack aad recock it. This takes two hands’and so I hed
to let go wita both hards for not more trnen 3 seconds to
get thnat thing recocked,and then on my second attempt I did
maxe the oD withoutv any trouble and trnern T durned on the
nitrogen valve. In genersl, the body rositioning was rnot
quite as difficult think as I had beern led to belleve by
gome of these water tests and what not, but on the other
nand it wasn't a very easy thing elther particularly because
I was using the forward hendreil rather then the aft hand-
rail ard my dody nad a sort of a sidews=rd component wher-—

ever I pushed down on the 9D, 7 net only fended to piteh my

CONFIDENTIAL



Young

Coilins

Young

CONFIDENTIAL 97

body down against the side of the adapter bui aleso tended
to roll off, end this made it slightly more difficult. 4Any-
way, I did get trne thing slugged up cun the second try,arnd

I used maybe 5 mirutes doing this. The reason I wasted so
much time was because I had to correlate my hody position
with Jonn., He'd want to fire the thruster right there

by the nandreil, and I'd nave to torgue my body over out

of the way. It's interesting to rote that I 4id have my
hand on thet rail when he was firing that thruster which

is culy about 4 to 6 inches I'd guess away from the thrusser.
But, a3 Zong as my body was over cut of the way I felt there
was ro denger end I didn't feel any hest or impact from the
piume or anything like that. After hooking up the niirogen
2D, I went beck %0 the cockpit end IT...c0ves

When I was flying formation on the vehiclie &t night I was
irn on the engine and locked in on it and I couldn't see
more than % feet up the fuselage. We had the docking lighi
on, and I never gaw any lights. Maybe they were on but I
sure never saw them.

I don'i think they were, I never.......

I don't think they were either. We had a docking light

on, and that's the only thing thet illuminated Zt. Thank
goodness for the docking light, If that thing had gone out

it reelily would have been grim.
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Okay, we're in thiz EVA. I got back and stcod up in the
heteh and checked ocut the gun and made sure it was squirt-
ing niftrogen. That's the only gun checkout I did. In the
neantime, John maneuvered the spacecraft over towsrd the
end of the TDA Just &s we hed plenned. He got in such &
pogiticn that my head was £ to 5 feet from the docking
ccne, It wes upwerd at avout a 45 degree angle, just aes we
plenned., I believe at one time there you said you had
rouble geeing 21t, and I gave you some inszruciions about
"forward", "forwsrd'", "stop, stozV. So I actually sort of
telked John intc position.
Thig wes one time when I Zost it in the sunshine, remember?
This was when you were out fooling around on the niirogen
Tire, It's =813 on that tape,
At any rate, that tape was really impressive.
Tid they releage a transcrirt of that tape?
I transleted over by pushing off from the spacecraft. I
floated forward and uvpward fairly slcwly and contacted the
Agera., I grabbed hoZd of the docking cone as near as I
can recall, at about the two o'clock position. I you
cazl the location of the notch in i%, the 12 o'eclock, I
was to the right of that - at about tre ftwc o'clock pogition
and I started crawliing around., XNo, I must have been more

about the four o'clock position, because I started crawling
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around at tre docking cone cownterciocawise, and the Zocking
cone itgelf, the “eading edge of the docking cone, which Is
very blunt, makes a very toor hand ncld in those pressure
gloves, L had great difficuliy in =clding orn to the darn
thing. And, as & matier of fact, when . got cver by zthe
$~-10 package and sried to step oy moiion, my inertis, my
lewer body, kept me right orn woving and oy nand slipped

ard I fell olf the Agesma.

Angd when you fell cff the Agena, thai's wnen that btrown
cover that holds those Cat Wriskers eame _oose.

Ia that when it came ioage?

Trat came _ocse, ani T was worried from then on skhet Mike
wag goling to ges tangled wp in that thing., It was nanging
cn by cme wire and, in fact, orne time he did ges ingide of
it wnere it was betweer him - it was bhetween =im arnd me and
irnside tre Agena. 1% was wrapped around him, bus he managed
to float cut of t. It was unbelievatle,I don't kncw how

he did it.

A% any rate when I fell off, T fliguired I nad eithsr ons

of twe thlngs to do. I could either pull ir on Shne umbilical
ard ge* back %o the spacecra’s, or I could use the gun.

Ard I chose to use the gon. I was flcating free au this

e} - >

time, It had come Zoose from the chestpack. 8o, I reached

down to my -eft hip and found the ritrogen iine and started
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ruiling in on it and found the gun, and unfolded the arms

of the gur and started _ooking aromd., I picked up the
spacecraft in view. I was pointed rcugh_y toward the space-
craft. Tre gpececraft was forwardi and below me on my left.
The Agena was juat apout over my _eft shoulder and below me,
or down or. my left side ard below me. I used the gun to
srans’.ate back tc the cockplit srea. How, I was iryiag te
shrust in 8 sriraighs line from wnere I was back to the
cockpit, but 1a leaving the Agena I had developed some
tangertial velocity, which was bringing me cut around thne
side &rd the rear of the Gemini. So what happered was, it
was almost re if I was ir an airplane ¢n down wind for a
—anding, and in meging a Zeft nand patdtern I flew around

and rade & 150 degree left descendirg ‘urm, and flew right
into tre cockpit. It wag a combinatior of Just Luck, I
thirk, veirg able to use the gun. At sny rate, I did reitum:
tc the cockpit in thet menrer, and Jchn again maneuvered tne
spacecraft. Wher I got to the cockpit, I stood upr in the
hatch and teld on to the hatch. John maneuvered the space-
craft again up next o the Agena. This time we were, I
thirk, slightly farther awsy, beceuse T felt thet rather
than trying to just push off I would use the gun and trans-
_ate over. And T 4ld, inm fact, sauirt the gun up,depart the

cockpit and translate over bo tre deocking cone using the
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gun as a control device. The gun got me there. It wasgn't
extremely accurate., What happened was, as 1 was golng
over, I guess in leaving the cockrit, T somehow developed
an inadvertant pitch down moment, and when I corrected
this out with the gun, I developed an upward translation
as well as an upward pitching moment. So I did damp out
the pitch, I converted that downward pitch moment into

an upward pitching mcoment, and then I was able to stop my
ritch entirely. DBut in the process of dang that, I develop-
ed an inadvertan’t up translation, which nearly caused me to
miss the Agena, As & matter of fact, I came very cloge to
pasging over the top of the Agensa; and I was just barely
able to pitch down with‘the gun and snag a hold of the
docking cone ag I went by the second time. Again, I was
on the docking cone, around on the right hand side, or
arcund too far clockwige to find the 5-103 and I wasn't
exactly sure where I-which way I should go., I thought I
should go around counterclockwise. I asked John....

He asked me, which way to go.

He confirmed, so I started crawling arocund hand over hand
on the front end of the Agena, And this time ingtead of
uging the....

You know that caused it to roll toward you?

Yes, I was aware of that, as a matter of fact. HNow the
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piteh and yaw, I was not aware cf.

I don't thirk it wes doing arything 2 plitch and yaw. Of
course, - was Tly‘ng on it and T really wasn't - 1 was
meirtaining my teositicn, and it mignt have been yewing and
titeching, 2ut if it was, it was pretty siight.

Byt this time fnstead of geing hand over nand on the Zead-
ing edge of the docking cone, 8s I hed the first time when
I fell off, I Zooxed for better hardholds down in the receas
netween the docking ccone and the front ¢f the TDA. And,

in feet, I fcocund scme wires down there and it was really
nice to find them, because I could get ry hand completely
arourd *he wires, For the first tinme, - really felt that

I was, you1 know, firmly and securely arrived at the Agena,
hecause I could hold onio those wires. At any rate, I
slowly worked oy way around to the 5-10 tackage and removed
the rnose fairing., It toock me sbout three or four stabs to
get both those buttons pushed. Tre button on the right, I
think, I got thne second time and the button on the left, I
helieve, I got the second time. And when they were both
rusted in, I got my fingers down in thas hnole cn tor of the
fairing snd eased the fairing forward., The fairing came
forward and tnen felt like 1t was locked in plsace. But when
I gave 1t sn upward component it did zome off. And I was

Lrying to do this very gently, because the fairing was
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conrecsaed o the vain 5-20 package by bnose two "itsle
wires, whizh are sizmsly vins that would pull right out of
the 5-10 uackage. I very gingerly removed the nose fair-
ing ang witucut pasting any pressgurs on oo wires, I went
vack and grapked g hold of fthe 3-10 uackugs itsell ani
romoved it. I o held, from that stims oo, T neld the 3-10
itgalfl Sivmly in my left nand and the wires neld, and we

got “hs nose cous tack in Tn that canner,

L

Ard all tris vime I was kesting trme suacscraly nose point-

the aft firing whouisters.

ine an Milke and wagntt firi

Tae view of -he nrocedures hoe was go-ing throush So laxe

this zhivng of 7, and +the maneavers ne wes mering eround the

Agevia, were ntierly fantastic. Tu Jush, you had to see 14

.

ot

to pelieve 1%, And 1 understand that the EVA Zilxm 4ldn’

cocme ont and thig points out 8 very nteressizng poinn. I

<hink thal the eguinment s ungetisfastory Doz tryving tco
documant tloss kind of thlngs, and we sroould [of some sonain

mens trhast fo pefu? for trat kind of cwerstiorn., 1 woulc

Just be willirg 4c bel thau the

tc ocur space progran coald

he o wmilliam dollars,  And scaus. we hafd

inadecuase egiitment Yo do she jch fer vs, Thera's nc way

ir the world you can nsze that camera satisfacterily,
orarating in & vressurized gull, There ig no
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It should be lcoged into.

Ckay, then the rext thing I did was come back to the cock-—
ity and I did this by pulliing or the umbiZical. I ceme
becx hand over nand on the umbilical wvery gently, very
slowly. And when I got up right next Tc the cpen nauch
arez, 1 was pointing head down into the ratich, ard I held
ontec the umbilical with my righi hard end with my left hand
I passed the €-10 in to John. He svowed It away. At that
time [ wanted 12 proceed 1o thne next Item waich was tne
umbllical - excuse me, was the gun evaluaticn using the fuall
50 feet. So, I reached down and unsnapred the bugkles,
whizh released the gecond 30 feet of utmbilical. You aee,
up to this time we just - we were working simply witz the
first 20 feet of the umbilical. A+ this time T unbuckled

the second 30 feet and I was preparing to asg Sohrn to back

[t4)

gway from the Agena. I was going itc push off and dc th
gun evaluetion when the ground called wp and said we were

twining out of fuel and not to use any more of ocur attitude
control fuel., 8o, with this information we figured that we
better terminate the EVA, because I was rocking the space-
craft, end I knew that there just waesn't mry way thet we

could complete otner seguences witnout using fuel. In the

first place, we would have tad 4o mareuver relative to the

Lgena to xeep the Agena in sight, %o make sure we weren't
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going to contact i%. Ard ‘n addition, Joan would have

had +o stabilize the spacecraft, attitude-wise, for me to
get any usetul informetior about thzo gm and we Just
couldn't rnave done that gun evaluaticn in random, tumbling,
dr fting Plignt. 8o that pretty much forced us to terminate
tre EVA. Jokrn said, "come or tack in", gso I came con bacx.

T started to g=t in the hatch and Jokn said, "hey, how

about the nitrogen lineM,.....

Let me say scmething abost the station keeping arnd the three

o

nody wroblem before you go intz trhat., Well, first of sll,
I think i$'s evident that we krew thst 4 wsuld taxe rore

ges than we had milotted for this rarsisu_ar preblenm during
the migsion, Becmuge yvou cantt fiy a formetion on an un-
stabilized vericle, and zoep the guy that's cutside, in sigh.
at sll tikes and net impinge *the thrusterg or kim, or the
vehicle, witrous using 2 iot of trope’lant. 4And it's a

three vody problem. Ygpu rave got to <eep hoih wvehicles

in sighs, both the iy that's cuiside ard tre vehicle In

gigh® at a1l <imes, end you have goft o use gas to do iv.

[N

C 89

So I was very heppy Srhas we zot the chance to

£

ruch as we did witheouvt running cuit of grs. 1 thirk we
woald nave taken a resl hard lcokx cnbeoard about docing any

more, with the gas gage reading zs 1t was. It wes very

difficult for me o see whet 14 was In a pressurized suit.
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Tnere's no way I could get dowa to teke the parallax out
of the Instrumerst. And I think that ¥ we're going o
operate ir & pressurized conditions, we should have sone
kind of arn irngtrument that cen take ithe parallax out of
2t. A mirror cof some sort, or something like that.
Zgpecially if we'lre going to go to 2 near zero on the fuel
gege., Or else somebody hag gzot to tell us what it is, be-
2e8e T coulan't see 1+, couldn's sven Zock down sh 1t.
Where are we? 1 went back and got the nitrogen line and
discornected 1% without arny 4ifflculty, passed it through
the nendraill without arny difficulty, end got back in the
nsszh., I stood up “m the hetch with my btody half in and
ha’f out. I sierted feediwng “he twbilicael back in, And

ar this time, I wags - not for the firsi sime, bur I was
sware all along thnat the umbilical 1s not a very nice thing
to work witn, In the first place,you have nc consrol over
it. You dor't know where i4's going, IZf it does gc sone-
wihere you can't stop it from deing wrat it wanis to do un-
legs you devoite your comylete atiention to it., kven thern
I'm rnot sure you could control whers it goes, You nave

two vehicles moving, one relative to the octher.

T was really worried aboui you when you ended up with 30
foot of umbillical wrarped around the Agens,....That would

have made me nervous.
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Trat's rignt.

The EVA Tlim didn't come cut.

ke, it didn's.

ke problem is that this uvmbilicel is uncontrelable.  You
nave & three bedy rroblem, when all three bodies are moving
roe’ative orne to the othner, and the wumbilical 1s commecting
two of them. You are ungble tco keer track of where It 1g
or where it may be going.

Wnaet yvou hepe is that it doean't end up commecting al’l ithree
of trem. That's what 1: amcunts to.

Thet's right. It's not & very comfortable thing, I don't
have any suggesticns 2s to what to do about it except 4o
keep trne umbilical ag short 8 posgible Zor the recuired
“askg. Determine how nuen umbilicel you aeed and don's
rmake 1t any longer.

I thing ycu ned wey toc mucnh for that Job,

Yeg, we had 50 feeh, and tre 50 feet was arpiitrarily
arrived at five or six monithe ago wnen we thought the
Femini VIZII Agena wag tumbling and when we caleilated how
ruch we'd nezed 1f we came up norma’ to the plare of
rotation. It loocked to vy a8 i 50 feet was & good nurber.
in retrospect, witn tne siable Agena, we dida't need any-
thing like 50 feet and 25 feet would aave been & lot more

gengible lernghh.
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Sensible, and prohably would nave heen excessive too. It
would nave been more like, I'd say, 20 feet would have been
Just about all we'd needed,

4t any rate, whern I started tc gt back in the right nand
footwell, I roticed some impediment, I just didn't seem
to be getiing down ir there as easily as I normal:y do.
You had previgus to this, John, told me that I was, in
fact, tangled up in thne umbiliical and I hed elready turned
my Dody arcsund a4 time or fwe ard gotten about as unsnarled
ag I could.

I pulied a1l the umbilical in the cockpit over to my side
and you had part of it wrapped arcund your legs. The gun
was Lodged in the overhead circuiit breaker panel; so 1

got that out, and pulled it over on my side. You couldn't
imagine what a mess it wes, Then Mike was a2l wrapred up
in this thing and we talked at scome length sbhout him get-
ting ocut of it but he couldn't see how he was wrapped ur
in it.

Thisg was about the time, we told the ground we were going
to take a little breaiher and see what everything Zooked
like btefore we pressed on. What we really meant by that
was, we were going to figure out where the uvmbilical was
end whet we could do about ungnarling it. We had a couple

cf different opiions. I could have gone back out and
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gstarted &ll over again.

Your I had turnced the DEMS contrel power swiich off by this time,

3
i

go that we wouldn't use any wmore fuel. Mike 2ad the vehicle
in & nize rotation rate; howsver I 4id lcose sight of the
Agena.

Collins I kad the Agere in sight and 7 - we were srevty well away
from it. It was bernind w8 and a gocd 73 or a 100 fes:
away Trom us. Lo, more than that. I would say 250 feet
awey from us, so I wasn't reaily worried about contacting
‘4, The ornly zece Up cur sleeve was thls bdlcoex and fackle
arrengement which I thirk would have mrovadly been anle fo
force e down irte the inside and get the hatceh clesed.
But, it was sort of an urcomfortable feelirg o xrnow thatl
was tied up in the tmbilica? ard thzat The ucbilical wss
impedirg my trogress in getting back in. We finally got

it all ungngr_ed, except for one loop zround my owew

Young Trat is righ<t. And ‘ust before I shust trne thiang off, I
backed away from the Agema so, it would have been mpogsible
4o hif wntil the next fime around.

Cocllins 5o, at any rate, I got pack in Finally, snd I don't xrow,
rernaps I wesg 8 _lttle more tired or pernars, it was I
taink 1% wss the lcop, but I roticed & slight mcere Siffi-

culty in getiing down iric the proper body zesiticn this

CONFIDENTIAL



110

Gollins

CONFIDENTIAL

time, than I 2id the firgt time. But [ 4id get down and

I did get good hatch clearance and again closed the hatch
and it worked beautifully and T locked it and repressurized.
The repressurization was normal. At this time we had the
cockpit absolutely full of 50-foet umbilical, gun, and KELSS.
S0, what we did, we took the - we put the chesipack,
actually we disconnected it from the umbilical, put the
chestpack buack in its storage vplace, took the 50-foot
umbilical and slowly worked it from John's footwell and
from everywhere into one ball and down in the right-hard
footweil. Then we got the bag out, the great big laundry
bag and started stuffing the umbilical into the bag. And

we also stuffed everything else. As I took each connector
off, you know the Y-connectors and the HELSS restraints and
18 and 24 inch hoses and we stuffed them in the bag and
ceresgun. So we made up qulte a care package., We jettlsoned

thiag in two increments.

(ne was the -~ one increment was the chestpacx, and the second
increment was the laundry bag full of umbilical and cther
Junk. And the way we worked the third hatch opening, the
ground c¢alled us by the way and told us when they had us
programmed for the hatch opening, and it seemed to be about

20 minutes ahead, and it seemed t- be fairly tight to us,
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but we told them we would iry Lo wecrk towawd that schedule,
ard let thenm know If we nad any —roubtle. Thaough we didn't
really have ary trouble. We came out just aoout con their
schedule, or sne time they nad previously given us, w
depressurized and cpensd tre katch and dumped she stuff,

Tre wey we 413 snis was, prior to derzresgurizing

- well, first et me gay, [ dicn't have any stand up hoses

left, and 1 didn't rave any stanc uxn tetner left, ara 1

didn't have arythirg that would = low me or rmazc me fee’
cocmforitable standirg up in tne hatceh, so, L made rnc gitemst

to

)

tend vp in tne hetech the third LYime. wWnal T did, prior
to depressurizing, I wedged oy body down In the right-hnand
footwell, in the best pogition for marsimunm cverhesd hatch
cleararee go thabt I a2ad & good 9 inches to 2 Toot T owould
say, of match clemrance arove my feed.,  Arnd maintaiving
tnlis rosition wrille we trasgurized btre guil ocalsed =g o

be gors of wedged dirn down there In the footwell wnich was

durred the stuff,chrew 4 straighs un over-

F

the raten, and
head, und ther I slso Took some Mauver pictures of the
gl f devarting, Ard ther wo closed <he natcn zgein, dad ro

N

gifficu sy, “ocked 1t, repressurized i, ani that is all there
was to the =VA,

There i1s a genersl comment cor She N
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any difference in regard to objects floasting either up
or down.
Toung I have a comment here. 1T think we depressed

too clese from the stendpoint of the overall mission.

Right after we got all that stuff togethsr, we should have
rested longer and thought about what we were doing longer.

There wag really no need to do that so quick.
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AlSthough I will admit that “here was so muck stuff
in the cockpit that 1f we hadn't of done it, 1t would
have heer pretty miserable around there In 2 cor 3
hours .

Well, 7 think as a general rule, you don't warnt to
dc things so fast that you can'i 1hink about what
you are doing real good, and T think we are pugrhing
2 ragged edge on that Titile johber.

Yricr to the VA ard after the ZV4i we experimented
by kolding oblects vp in frent of us inside the
cockplt and leitirg fthem gtabilize or trying to Lolid
them as 8table as possible and then relessing them
and we found cbjects had no terdancy o go arnywhere
congistently. Sore cf <hem went up, arnd some of
ther wert dow:, and gsome wen*t Teft, and some went
right, ‘ust depending upor whel residua’s iley had
wren we released them.

Some, when they were stabilized, Zus=: sat there,
Yeg, smome sat there for varicus Tengihs of time,
Fow wher. we depressurized the cebir and opened the
right hatch, ithings terded very definiztely to float
up and cut of +the open hatch and I attribute this
to some sort of ointgassing. One tice for example,

John's helme? ftiedown was almosis like a snake, 11 was
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arched over from his cihest, it camz up and went

o7er t» the righ% and then ftook anotues L2nd and
w2t straight on ap out Lae opun hateh., Thers was
definitsl s some forcing function there that was
causing tHat to assume that positlon. Bas T

thin% it is oatgassing. T never noticed aay tendancy
77 me to consistently float »n> vy or the other,
but I ta'nk what it is, taant it is just a2 =svastant
exercise in dynamica. Yau1 ratbtie around in tna

open hatel, 213 you bang againzt the sides, and you
rebound off tiaz floo:2 and inevitably in thess motions
have a1 ipward aomp 1at.  If they nave a downward
componznt it is coaverted into aa aprandl condonent

by the 2:ound, so that gooner or latazr yoa et an

umward componernt, and your uody filoats on up out of

taz haten. But I think it is strietly Juzt a prohlam
of dynaatzs. The san? thing when you are working
with haidrails ¢z any other handholds or when you
a2 working oatside thz spacecrals, As you grab

sonetining and push agaisst 11, it pushes back against
you a1d the tendancy is for yoa Lo vceact away from dit.
1 thini that is right, T think that i3 %ne aaswar

Loy thz whoele damn thiunz., 1t is pretty complicated,

but I think taat is it. The stability preblem.

CONFIDENTIAL



CONFIDENTIAL 125

Colling Tha* i3 righ*%, That I3 just what sz think, we
diiety really over gel aroand, unfertunstely, to
doing any forual raluation of 1%, might side uz

or upside down. Arnd that abo:t sovers the VA,

John, yoi g% anything elae yza want to say?

Young Well, nsedless to say, after thne FVL, we ware cretty
key=1l up, A 15 wan
goanlatzly a fascinating pert of the missicn and
certa'niy 1o ay way of thinking it wai the most
da1zerous part T-om the risk staadvoi-t. When was
it afber tha ZVA trat we did Sthat hedghi adlush?

Colline It was darned qiick aftor the EVA, and I remember then
you comnplained bitterly at the time that you t-ocught
it was raghing things.

Young Y23, T did. 1 was nervous a3 a cat, We did & znlal-
form aligimens of smome kind, Zet's sze when 1t was
in thez Tlight pian. And shen was She LVA fermiratad?

Co"ling Tne TVA was graried af ganriass, which was 4%:36 and

1% went for A2 some minutes. 8o, letz say from
44 mirvizs to make it come oit even, That wouald

A EVA termivated ard that iz the stand an

i

EVA. Arnd a2, wve had Crom then 4o 51:3%5, a3 we had
2 neurs and 182 miautes tc zet rezrcupsd Toim the TV

to gel repressurized ic get all the equiprernt off,
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o get it checked out andl dump the cabia prassure,

to open the ha*tzh, to jettisoa the gear, to close

tan hatch, to repressarize, and to goet satup for

thiz bura.

Do you rvemenmber wasn we did the jatiison?

He, T don't, 271 I kaow is that somewhere around
49:20 wags egress from the vmbilical.

We can 1ok at the tapes oa that, T think that

was mighty foolharly,

That w3 1 1litsle swife,

Yez, T tnitk that was a litfle intemperats on our
part. So I think we wou"d hsve been a lot better off
staying up there for andther rev and resting ap and
thinkinz the thing over and then coming bHask down,
Well, it 7asa’t a precise burn, but it was 2 mighty
important oa=.

We 200l have lost Y2 whols ball gume ta2a. Supnous
I had besn aligied thsz wrong way. Tzmember de repeat-
edly chacked that thing out and w2 iecked alinement
out againzst thie star patteoras 2T egainst our direstion
of flight and aguinst ou- attituls, and so I think we
were righ%, but lixe I said, w= wure real keyed up,
and T think it was foolishness t» da big uaneuvers

right afrer EVi, At Jeant voefors oz have hal a zhance
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to rest up, and T think it interesting 3o note that

neither Mike nox» I went to sleep until two revs afier the
sleer period began. Iemenrber that? Ard I wasn't particu-
larly sleeny.

That is »ight. Well, we got & good night's sleep the

night befcre.

And another thirng, I think we were ‘ust {lai keyed up afler
thet thing, and I think 1% was pushivg it a itile hit.

We feld grod though. I feli better right then, I thirk,
than I did during the whcle Iflign:.

900 percent, after rescning

-

So did I. My rworale was .ike
+he primary rendezvous. I felt we were really cver tne
humz. At 51:16 we had t5 do a - foc® per seacond south
oroit shaping mansuver to mias the Agera. I can't imagine

nave hlt the Agena. At 50130 we did the hatceh

L

that we coul
opening for tre depress. At 51:%8 {which is & “ittle besier
than en hour) we 4id <he 120 foot per secord retrograde
burn, It was =2 minute and %7 seconds long, reitrograce and
we uged the afs thrusters.

We wefe suppcesed to be KO rsi into our Volkegwagon tank,

when we had burned 7% foct per seconi ard shet rever

rarpened. We burned tre whcle hundred foot per second
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and there was naever aay dscrease in regulated presgsare,
Subsggquent L2 tha*, we did all our pla<Trmm alineasn's
and all the work the asxt day and never waa ot 1Y gas,
We gspent 2 reve in platfora made,

It leads m=z to believe that there was something wrong
with the fuel quantity indicating syaten, Becaige

we sat witn that propellant guantity gage on zer

far g Vg, long, time.

It #as reading below zern. I was really'worried

gbout getting back dowa out of that ordit. It im s
vary important maneuvar, but it is sure important

to do it right., We staysd wip -~ wa diszius:d the
thl.g after we had finished with the EVA, and it

was very interesting., We thought we had lost our
flight plan book, we noted that we lost 3-12, we
couldn't find it anywhere - but actually the only
thing that we lost that we didn't plan on losing

was the 5-12, and the Haseelblad, which came looee
during the EVA, and it was strapped on,and T donft
know of any way to prevent one of those things from
occurring. But what this indicates to me,‘is that

we need some way to attach equipment that we are
going te return, during an EVA period and should

have some kind of & strap-on it. Tt should he very
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eany tc fasten and we snould te able to faster it ‘
ard fecrges 1t., Beeause tnere was ust no way that

I could turm loose of *the controilers, while

Mike was out there flying arovrnd that thing, to

corntrol equimment, cr retricve equipment or sit on

it, ¢r hardle it properily. T Just cculdn't afford
to @¢o that while Mike I3 cut there flyirg around, =o
we lest a pretty valuable exverimen=z, but 7 thirk

it indicategs there should be a sirap on it or sorc
attachirg device so we can atsach it o trhe space-
craht and forget i, don'sy you?

I5 has <o be some real gimple thing like Velcers cr
Veleros equipment. Just like those sreps cr rings

or sgmeshing,

Like these hocks *rat are on the bags in the cockpis.
We can jJust out 1t arousd tre cireudil oreaker thing
ard forge= it because I could not afford Lo worry
abcut it.

Wher. you handed e the 5-10 T had no method to cuntrol

that, and T didn't want tc put it in itzat nouch becausc

with a fairirg a’ttached ‘o 1!, was toco big o go
ir *the right pouch, so T put it down teneath ny

and held my feet down on 15, 1 made a conucilous

gfffort to do that., 1 hagd te do it for avour 20 miruses
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and it's not easy to hold your feet down when you're
pressurized. Finally I ended up putting it in my
hand and holding it with those wires which cpuld

have pullad out. We could have lost it there. Before
we jettisoned I put it in my hand and held it

with those wires which could have pulled out. We
could have lost it there. Before we jettisoned I

put it in its pouch and strapped it to the side wall
panel. After we finished that burn, which came out
more than we expected it to, we went ahead and powered
down and went to drifting flight the rest of the night.
The drift rates were such that we were getting some
interesting pictures. At 54:57, I *ookx some pictures
of Madagascar under the clouds. A% 54:58, I think it
was the African coest north of Maodagascar and Mike was
taking S-5 and S5-6 pictures. We made two passes over
Burma, Siam, and China where we got zome pictures. We
made a pass Just south of Formoss and took a picture
of Formoga and the Pescadores going North. Then on

the next pass we were north of Formosa and was lucky
enough to be rolled over so that we got a picture of

Formosa looking at it from the South., This was a typical

S-6 cloud study and occurred on two different passes, I

think thege will be pretty good and we were lucky to
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get tnose in drifting [light. We Jjust happened ¢ ve
rolled over the right way. We tock mary zietures cof
islands and atolle during trose revs. Those two reve

+o e nade the Srip really werth while; to sin up there

and not really have to do arything bt Jook oul and

Vog, thas's the first charce we had, uncougled from
the Agena, Jjust 3o Jock around. Tt was a great viow.
We were prelsy high up, right at that zoirt in wime.
T think we were procably near apogee. We were vory
high uwp. We get a tremendous pass over China., We
were looking dowr at guomoy and Mabsu and saxing
rvicsures of trhese and that wholeg areds.

Was it covious e you when you were st your higher
altitudes that you were in facr higher?

Yes, I <thirk so, there is & diffcront curvasure.

Tre darn trouble was trhas you cculd look out and
just see a Little slice of trhe hordwvoen,

It wag a shame thas we did ro: wurr the ACE off ard
blip that som-of-a-gur around and take o olctore
down becgugoe It would have roally zoon sometrning,

We thought of it vt we figured we had Tet<er nos
do <1,

T -

I slept preity good tec trat night as T recall,
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I got some tearing in oy eyes thas night from what-
gver it was in our suits, Reflecting on this, I

think mayte its because 1 sleep in zero g with my
eyes rot comm.etely closca. I think your eyes go to
a relexed ccint and they den'® cuite close. Some
pecple sleep with thelr eyes partially opened but T
thirk 1% eauscs ¥our eyes Lo ear ctecause they woualdr's
sear waoille you were gsleeping 1f you rad them closed,

I weulda't <hirnk. It woke me up a counle of ftimes.
“hey gave us & flight plan update tc2 that night
tefore T went Lo slees, By thern, 7'd fournd a flight
plan. The flight zlan was down irn the Toot well

and was plastered up againet fthe front of the small
pressure bulk read, ani the wrhite cover was facing out,
and T didn't realive tha< it was zthere until T started
tc searcr arcuni tre cockxpit wiih a flash light,

‘hous €% hours is wher wou woke -ic, John.

e

USD Hep

£3 rcurg we fired uz the placform, arnd Mike purged

—

Yourg A
she fuel cells, and then we _caded Module VI ggain *o
ds D-z, the orbit determinaticr. Ve aligned the

o_atform S5XF.

Collins We did D-% Mode Dog, -0 Mode Zasy, I-10 Mode Charlie
- tar [ ) Y
and 2-10 Fcae Dog.
Yourg . We did two £-10 Mode Zasys.
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We did twe D-10 Mode Fasys.

We also finished up D-10 a 1little bit early and
sneaked in an S-1, and we got about 80% of an S-1.
Then loaded Module IV, We loaded Mpdule IV early,
and we were in Platform Mode and SEF and stayed in
there the whole revelution. And then we went BEF

in Platform Mode, and stayed in there for a whole rev.
Then you get that flight plan update on retrofire,
don't you?

The things we did we got a Retro Update at 67:20 and,
then we purged the fuel cells; we blew the sguib

on the hydrogen tank, and then we ate from 67:29 to
68:10; then Retro Prep after 68:10, They gave us a
preliminary retrofire time of 70 hours 10 minutes and
20 geconds and they changed that by 5 seconds. Our
actual retrctire time wasg 70 hours 10 minutes and

25 seccnds.

Okay now, what was the retrofire IVIs?

The nomiral was 304 aft and 114 down, What we
actually got was 119 down and 5 right and 303 aft.
Equipment storage for.reentry really wasn't much of

e problem because we had gotten rid of all the things
that were compliecated. It is hard to push stuff

down in that back food box and we stowed the D-10,
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back there cr the D-9 sexiardy, and as & result, we nad to take
that Maurer camera cut. What d3i@ you dc witk the EV Maurer?”
Csllins Z must have pat 1% in *the right hand aft box because 1 couldn's
find erother place for i3,
Young I stuffed everything In the world in the right hend food box,
and I couldn's zet any meore in,
Colldns And we sort of premised <o bring that sextans back becsuse
tnhose guys were sort of nice ebout getting us thel sexiant
and getiing it ready o gc and everything., Young and I thought
ssowege was real easy.
I did toc, only because we nsd an opporiuanity to Jetilison,
Young We didnt't nave anything left, Thnat was zgres:s, nven 1if we
had had the 5-12 we wou.d have had nc prchlem. I put the 5-10
and the fairing in the bottem of the left hard aft fcod Dhox
ar.d T mean on the tottom. There was no way 1t could have
gotten out. It was very culck and we nad an eat pericd in
trhere whicn I thought was a rea’ good idea. We drank plenty

of water. The Preretro checkiist, we <id it in cateh as cateh

k4

can type fasnion. We had pleniy of time. We checked cf
every liem in there at least three times, and I thinx that is
one time you want to mzsze sure you have got everything right.
Collins We must have checked —— we were, in facs, BXY and the retros
were going tc fire cff 4in the right direction. %We must have

crecked that 30 ftimes.
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Would you believe 40. Every time I looked out the window, we
occulted stars.

We did everything. We occulted stars, we checked which way
the Southern Constellations were, which way the Horthern
Constellations were, and we picked up yaw out of the window.
Let's go through the Preretro checklist and see —-— you didn't
have any problem with drogue pin storage, did you?

Drogue pin storage, no -- no problem,

Do you remember scrt of getting upset about the drogue pins.
They kept popping ocut? Kept jumping out?

No, that was the D-rings that kept doing that.

Oh, your D-rings that kept doing that.

Yes, I think I have all ready covered that in the Insertion
checklist.

We put in a new voice tape 81l right. There was no problen
there., We closed all the clrecult breakers and you were
holding the 16 MM. Remember?

That is right.

I wasn't going to do that because T just felt like that wsaa
Just one of those things in the way over there, and 1 wanted
to concentrate on making a decent reentry and I didn't really
care whether we got plctures of it, or not from that stand-
point., We turned on the RC5. I heard the aquib fire when

we pushed the RCS as a low kick. The RCS pressure was, as
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I recall, it was 2750 after we fired? On that order.

Collins Yes, 8 1ittle bit below that., I think it was 2550.

Young We checked out ringg 4 and B together and separately and direct
end rate command. I got four or five checks of those things.
They 811 appearsed to be working correctly. There didu't appear
to be eny firing theat was unwarranted or unnecessary and things
were just rumning — It is & resl tight beautiful mode. It
reelly jers that spacecraft. 3Boy, you know when you operate
it, This 18 what everybody else has gaid,
Just like Gemini III, I put the JAMS control power switch
back on,and flew the rest of the things,and turned around,
end went BEF in platform for the rest of the rev, which was a
whole rev that we went BEF in platform mede. We must have
had an alinement that wouldn't quit, T can't imagine that
we took three revs to retrofire and reenter, That is all we
took on the whole of three. 3But we did and I think that is
darned smart, I think you want to really take that long.
I think it is foolishness to rush into things because it
increases the probability.

Collins We had all kinds of time here. We actually had time to waste,
but it was geood that we did.

Young We didn't go with the center light bright because of this
light problem we had., Mike turned the main batteries on =

1ittle sooner than TR—22.
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Jo, no. TFot ZR~22, 1 checked —-- --,

Retro checklis®,and we turnsd them cn socner.

Ves, trey Ze:t turned on at fﬁh4:l6.

Ca>ibrased circult bresker, all circuit breakers were open
and we were completely sulted with the excepiicn of glcves

wnen we were done wiith the Preretro checkligi, We got the

updates okay. ‘lhey were nominai, all information we got

[

over the Siates, and went to GEENTHY -- gol the computer
lcad over Uarnarvon. Where was 1t we got trne compater load,
cver “he states?

I don't knew who gave 1% to ue, I don't Shink <t matiers.
Ko, 1t doesn't make any difference aryway. It checked all
the addresses ,and they were all right.,and went so HEELIY

cr. the compater.

Hawaii gave ug that, I guess.

We must have checked. We were in reertry =znd rate command

_0 tires.
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5.0 RETROFIRE

5.1 Tg-4316 Checklist

Young Now the TR~256 checklist., I think it is crazy to wait that
late to do that TR—256 checklist. I think you cught to do
it 10 or 15 minutes before TR—256, but anyway I waited un-
til TR—T and then started doing that,and T was getting more
and more excited sabout the whole mission about that time,
We mainly had it on our mind that we wanted to fly & damn
good reentry and make sure that we did everything right.
So Mike and I went through the 256 checklist at around 6 min-
utes. With the exception of going down to retrofire
attitude, we waited until TR—256. So we got a full
platform alinement up to 4 minutes prior to retrofire. Okey, I
don't agree with the TR-256 checklist and I think you ought
to fly (@nd always have flown the RCS,) retrofire on
low scale on the needles. But I don't suppose it mekes a
hill of beans when you are in Rate Command anyway. Retro
Attitude, push, we did that. We reported that checklist
complete.

5.2 TR—l:OO Checklist

Young When we finally got around to TR—1:OO Checklist, we declded
we would do thet about TR~2 minutes instead of one minute.
So, in case we had an OAMS failure to separate,we could

take care of that. We did that,and we actually were
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separating tue adapier, oh, I would =sy TP—a Little cver

a minute., But rnoel mockh over a wmwinuvse, ©at ail thas power

fa

2T off. BZP edept was roy es Joud as

WwWas
from three, bus shi’ll & guod healthy kick ard <heres misst be

gome 1ittle Delta V asgsueiated witn 1z. Mike segarated

-

all those things &s we called them off. This ‘g a1 on

A

SR o <y Av To-about 20 seconds armed she reirurccket sculbs.

4+

~
s

Young A% To-% Mike arme. oo 0 dw'RD and we nad counted down

ToUng We goltoan automat!c retrofire and Mike started nis clock

- fl

and the computer aend <hnen o't sal #Tie s 0.

Ard vhe IVI's, the retrorockets counted ur and there were
trnree gquicxk cnes and I thing tnas thers wes a delay bvelween
the toizd one and trne fourtn cre, T noticed) srnd she farth
crne seemed lixs & resl sof't retrsrockes. Zemember that?
Collins Yes, a rea. soft 1ight. I rererber that., T dida*? nczice
the delays. It seemed tc me shet the tirce was pretty gcod

cn them, but the foursh ore definitely felt different tuan

tre ¢iher three, T4 felt like a real scf4 lighs.
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Young It felt like a soft rocket. But considering how much
Delta V we got I guess it was & pretty good one.

Collins Yes., We got, as near as I can figure from these charts,
a little bit over nominal Delta V, mAybe three gquarters
or 1 percent over nominal.

5.6 Pogtretro report to Hawaii

Young We made the postretro report to Hawaii.

5.7 Retropack jettison

Young We got rid of the retropack as soon as the light came om,

Oh, man, we started then.
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6.0 REENTRY
6.l HReeniry Parameters
Celiins The onboard charts were fairly good. 1 made a correction

in time reversed bank angle and the bank angle itself based
on what the 1Vl's said as opposed to nominal., And I was

within 4 degrees and 2 geconds of what the ground said.

-~
Young That was csutstanding.
ooilins The ground said reversed bank 27 38; that was their updated

information, and 1 said 27 36; they said bank lef! and right
4% degrees, and J had 4t degrees.

Toung Yes, you can't beat that.

5.2 ALttitude Control NModes

Young We flew & single ring, PULSE mode. 1 don't remember whe-
ther it was 4 ring or B ring, vut singie ring PULSE mode
all the way to 40U K and about a 10 degree ieft bhank, and
then at 400 K I went tc the reentry bark ang.e.

b.% Guidance

Toung We gl guidance initiate - Guidance initiate was supposed
ti: have been al - When wag guidance initiate suppoused to be?

o lins Hmrm, let's see,

Young 400 K has a plus 40 secornd, minus 25 second tclerance on
it. And we were 12 seconds late, sc we were ckay there.

I remember that. We were 12 seconds late getting to 400 K.

3c 1t was within tolerarce and I felt pretty good about
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that. At 400 X the roll needle went hard over and indicated
it wented a full 1ift, and I went to the reentry bank angle
of 48 degrees left. And at guidance initiate I don't
understand how -—

Collins 22 22 guidance we got - yes, elapsed time from retrofire.

Young Yes, I don't understand exactly what the needles were doing
at guidance initiate. They went up and down a good bit,
which I guess you might expect out of a 215 158. You might
expect to go up like that. 7The crossrange needle went - I
wag on low scale - the crossrange needle walked back and
forth across the indicator a couple of times. And so I
Just held the backup bank angle, due to the fact that we
were coming out of that high orbit, oh, I would say for
30 seconds or so, and then T started to follow the roll
bug. And it commanded me to go to full 1lift, and by this
time we are starting to get a little ionization off the
spececraft. And you were getting pictures of all this?

Collins Yes, that is right.

Young Of course, Mike kept asking me how many g's we got, and T
kept saying none. But 1t did feel like we were getting
some g's, but when we got to 1 g, it felt like 3 or 4.
And T have to admit it, but it wasn't but 1, and as we
started coming further down - Why don't you tell what you

were doing?
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Well, I most:iy oo picsures. 1 touk pletures gll the way
down. Thet is really scrmething out of trhat window. I3
reelly burns. There are chunks coming off, and just e

whole gicw, and T hope some of the pictures came out.

Yes, I do %oc; that would be scmeining.

7C X, I read cut address 86 and 87; actually it was a little
gvove 70 K. is soocn as [ could get my hend on ihe MDIU - -
Wals & miruzse. [ wari to talk about tne reertry = liiile.
It commarded full 1if% for a2 long *time end the yaw needle
was centered and firally got arcund 3o zercing cut., The
rtll posivicn of tre needles from eye positicn, dus o para-
ax, ‘n cumpuier and atiiftude was cre needle widih below

tne 1i%tle airplane, So, I flew to that posiiicr for

dowr range, and tae yaw posiiion was dead center, BSo, 1

flew thas position for cross range. And in & spacecraf«:,
There wes no sense in lcoking out ¢f the window. In fact,
that whcle thing 18 inside a cockpis Jjob. IJuring thas
reentry, a8 we cazme down, at cerzain roll angles and az

FalZ Zift, <he sun came right in <hat window, and I nad to
hold my hard up to shieid my eyes so I could see the instru-
ments 2 or 2 times al cretty nigh g loads. 3ut that is all
right. That is a good way to xeep tne sun out of your eyes.
But <ne sun in cur eyes was the problem con <hat reensry.

Ard somretimes 1% biinded me from seeing the instrumeni - -
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from seeing the attitude ball. The spacecrafi really did --
when we went into these rolls, boy, you cculd tell 1t was
really ccupling nto yaw., It almost feli 1ike we were
skidding sideways. Do you remember that?

Collins Yes.

Ycung And presty soon we goet dcwn to 120 K and the needles were
null. We would roll ard ther stcp rolling, esnd then rolled
again and stopped rclling, I don't remember the exact
desceription cf it. We got down %o 120 K and 1t iccked lixe
we had & 17t5le “ege than 1 urit, or ¢ mile misg in ecrcss-
range, anc dowrrange was right on. Sc, I wert to full
90 degrees to take that error cut. And I would esiimate
that oty the time we got to 40 K or 38 K, where we pat out
the drogue, we might have teker out gnother nalf -ile or
sn. 1 fel? real gcood about us having pretty close to &

2 mile miss on the spacecraft needles. I don't remember

what the perk g's were but they are incidenta.. They mignt
have been 6 or 7 or 8, T wasn't _ockirg at the needle.

All ir al> T thought it was & very irteresiing reentry. Mike
was reading cut address 86 and 87. What did i% say?

Colline I've got 1t written down here. I called it out. I didn't
write rll the digits down becamuse 1 was busy, and I cculdr't
guite get my arm up there. As I recall 86 was 02626 in-

stead of 02656 which would have Tteen nomiral. 4ind 87 was
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6.4 Irpact Targeting Confidence

This says we _anded eass of the carrier, buu 1% alsc says
we _anded souih of the carrier, ard In fact I thirk we

landed east ard nextr. Ien't that rignt?

Tourg Taatls rignt. Ard trne thirg was calling for fuil Lifs
woward thne north as we came down through.

Czliins 1% was asg rg for full 1ifs ifoward 4ne north?

Young < wasg asiing ts b0 correct trhas error,

Collins Toogo rorin,  Okay then, I guess it was juess a rorcal
ingcenracy 1n tne system.

tnat syssem was accurate, but 1 think <he
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carrier was in the wrorg p-ace. 1 de. I tnirk shey were

off. Those guye sald we larcded within 2.6 miles. id you

wnow <hat ouston thought we _anded witrin 2,67 You can'l

teat tnat.

Loiline The carrier giarted vp ar 8 =iles. lhey told us we landed
8 mileg away and trher they gradueily kept workirg that
mimber down, and down, ars aown.

Young Yes, _ was real diseppcinted when I saw now far away we
were.

&.3 Lrogue Chute Depluym

Young We got the larnd-rng arm switch norma.ly,] guess,about 6% K.

1 wasr't really in a hurry o do thas. We talxed Lo Heusson
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about what we were dcing., We told therm we were at 2 g's
passing ‘throcugh 100 K, and got the drogue armed at abous

€5 K, ard punched it cut &% 38 K. Wrnen it punched cus
nothing haroened for s litile while. We were still in
RTZENTRY RATE COMMAND, Then all of a sudden we started
gettirng these wild oscillations. T guess this is Just &
pericd wner the vehicle is xind of unstable but it wes a
real wild ride. I didn't experience anything like this on
Spacecraft 3, Right in the middle of those wild oscills-
sions I went *c RATE COMMAND, They started gesting worse
soc I shut the RCS off. Then they started dying down. I
don't have any idea whether the osclllaiions were due to
the stabilisy of the area thet we were passing through,or
due to the fact that they were veing coupled into by REENTRY
RATE COMMAND, or what they were due o, Bui, it definitely
looked Iike EATE COMMAND didr't help us any orn the cscilla-
tions, and 1t might have Just been that that's an unstable
period, and just don't sweat it because pretty scon you will
be ocut of it. But as we did get lower down the thing did
stebilize cut. Hemember tha?

Yes. It gos betier.

i remember Mike kept saying, trhat's all right, Joerm, =
kept wondering how he xnew it was all righ:t becauvse it

cervainiy didn't work trat way cn Spacecraft ITI. I think
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it was funny. 1 was still targeting the spacecraft at 40 K
to take out the rest of this crossrange wiss. We ran out
of 1ift about 40 K and were definitely coming straight
down,

Chute Deployment

We got the parachute out at about 15 K. I tried tc reach
dewn and unstow my D-ring, but I didn't have any luck on
that. Fortunately Mike was able to get ahold of this. At
varachute deployment that would have cost me my seat open
and my seat release capability, but I think we made it all
right. We had to héve that chute. When the barostat light
and altimeter sald about the same thing, I cpened the main chute
and that was & »retsy wild ride too. The main chute, Jjust as
soon as it got open, breathed & second or so and then it
disreefed in a normal fashicn. And it was a beautifu’

chute. 1 didn't see any tears in i, bul 1 wasn't really
locking for tears, and then we had a rate of descent of
arcund 29 feet per second. And then we started to aspin up
like a top. After it opened up we were coming straight

down. We went to single point release, and we gut one Jolt,
and we felt that cne, and it wasn't very bad. [t was a
pretty interesting single point release. It wasn't hard at
all. We braced ourselves well. We got two Jolts - two

definite jolts. It looked like it went part of the way and
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then fell tre rest of the way. I don't anow what the hecx
cauged 1%, and T thought the thing had Jettisoned the
rarachute. I thought it hed fallen off the parachute and

I thought, "Ch Kc", but it hadn't. 4nd all this time Mike
was teking pictures of all this; the parachuies, the single
peint release, and the operations om the drogue, and the
reentry, wnich I thougnt was pretty remarkable.

Well, tell them about <the parachute spinning up,

Yes, after we went to single point release, we sgt there
fer a second, end ther this darn parachute started to spin
up, end we were goling around like a top. And Mike kept
egking me abcut thet and askirg me what the rate of descent
was, 1 wesn't worried about the rate of descent, but I
didnt*t understand why that rarachute was winding up ilike
thet, and why it wes winding us up. We spun up and spun up
and spun up, and it seemed to get real fast all ¢f a sudden,
and then it started to die dowrn and die oui and quis all of
g gudden., And then it started {to unwind and go the othker
way. It was a weird ride but I was pretty happy about it.
I trought thet it was going to make us kit the water like

e tor of bricks, going around like thet, but when we finally
did nit *the water, it was a real sc’t gplashdown. We were
praced for actually falling through the boitom. Mike got

all the valves closed end everything. We had turned the
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RCS motzr valves off gt I would say, 25,000, and go there
were siight flames licking out <f the RCS but nothing to
congern us. We didn't have any aprarent leek. Did you

have flames coming ous of your side?
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7.0 LAKDING AND R=COVIRY

S

Young I rad a fiame but i% was jus<t mecrmal burning of wratever I1 is

thas burns in there because it was jus® like it was on Gemini III.

7.1l Impact
The impact was real soft arnd we ned = siight burn-

ing odor that just scelled after the thing hit ‘he water and

that is all we had. And we nc socorer hit the water than the
kelicopter was there. We weren's In *the water 20 seconds he-

fore trere was a helicopter <here. T tried to ges scme pic-

tures of 17 out tre windew., The impact was sof=,

7.2 Postlanding Crecslist

T estimaze that Mike Collins was
through that postlandirg checklist abcout 2 mirutes after we
nit the water. I mever sew anything like it.

7.3 Communications

Cemmunications on UHD was satisfactory. We didn's try tne HF.
“he swimmer contact was satisfactory. Hecovery statis Infor-
mation was okay.

7.4 Postlanding Svacecraf:s Status

Postlanding spacecraft statust: <hers were no RCS fumes. Tre
main chute fell practically on the spacecrafs because thers was
very _ittle wird and, az a matter of fact, when we Jjettisoned
the parachute, tnere wasn't cnougrn wind o tlow 1t away fronm

tne gracecraft, so iz Just sors of laid <here, Alvnouga the
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pyros had fired, ths thing didn't Jeitigon out. S0 we were
gble o recover the chute fco. The windows had this crinkly
stuff on them which disappears after yox get in the wazer,
Tnere were nc leaks in ine apacecrzfi, Electrical power was

normal. Oxygen was normal. The hatch was very easy to cpen,

ne ccean was like a tathtub. We had wwe to three foot waves.
The cnly mistake I made was in nos getiing Mike ou® of that
right-nard fooiwel: sooner. You should have got cut and_sat
e on that hateh,

Coliing I was nhos - I was reaily hot down trnere.

Toung With thav suit on like that, I can understand wny. We goz

7.6 Recovery Team

out wiih lne recovery team ard for some reason they dids't

have tha: dog in where shrown, so I got back in zhere and threw
tngt switen Tor them and nhelszed tnem close the hasten and I3
closed satiaefactorily. We were ir the 1life rafzs,

7.7 Crew Fgress

When they tock Mike uan 1o the heliccpter they dragged him
through ithe water a 1itile.

Collins O, that is ail right. I didrn't mind thati.

Young Well, they were not supposed to. They iried not o, But we
were plcked up by helicouier and I assume we got most of the

switches shut dowrn, It doesn't make a hiil of heans anrnyway.
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Did you get dragged through the water too, John?
No, they picked me right out of the water. We inflated our

life wvests after we got in the raft because they wanted us to.

And then we put our neck dams and stuff on. And then we got
into the helicopter and stood up., 71 didn't feel any worse than
I had any other time, you know. I was pretty darm happy to be
there.

Same here.

And so they took us on over o the beat and T think ocur train-
ing on all that stuff was pretty accurate., But T think landing
and recovery was a plece of cake. Do you have anything to say
about it?

No, I think you covered it, John, with the exception of the
wild oscillations on the drogue. I would estimate they were
prlus or minus 25 degrees.

They were really wild too.

And the spin up on the main chute which I never heard of before.
Those are the only two things - really, the drogue didn't

alarm me because I remembered a lot of the debriefings, people
talking abcout that, but that spin up on the main chute, I didn'=z
1ike that at all.

That was really =something. 1 wonder what caused that, do you

know? It almos*t looks like someone packed the parachute in a

knet and packéfcf; up there without having the risers.,,.
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B.0 SYSTEMS OPERATIONS

5.1 Platform

Yoong

FC3D REP

Young

Ii was a nice platform., The alinemeni was nice both day and
night. I don't understand what the question is.

Did you have trouble alining it day or night? Any particular
problems?

No problems. T will tell you one thing that helps aline it is
that D~10 for S5EF alinement. It picks up ingtantaneous pitch
and yaw, and you get rotl out the windew avd you got an instan-
tanecus  platform alinement. And I think that is maybe one
of the greatest things we ever locked at in the space program
because it sure could come in handy to minimize the amount of
time you have to spend in Platform mcde and could be a real
fuel saver over a long mission. Day platform alinement: I
only did the one after launch and an SEF aglinement on the last
day. I thought they were pretty streight forward. T think I
only did one nmight platform alinement on the stars and it was
easy. The rest of the time we were caged to the Agena, which,
of course, is easy enough. The cage mode was satisfactory. The
SEF mode was okay, the BEF was okay. ORB RATE was off re-
peatedly because we never were at the nominal spacecraft alii-
tude which was designed for a 146 circular, and it was torqued
at 240.5. And you could tell it was off; it was very apparent

and after a little while of operating it, ORB RATE torquing was
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ofr, FREE, T only used =rat once and thas was during the
becost shase. FDAT was cokay. Windew marxings, [ uever paid
any attenticn <o them. I don't know wny we nave thcse.

The Cemini ITI crew asked for them, John.

That ig righ=<, they were for Gus's eye position so they cidr't
do me any gecod. The platform contrcls were ckay. The acceler-
ometey bims wrnlich was correctec over Carnarven orn the firgt
pass wag regligitle the remginder of the flight., I made 1%

B pracsice ¢ go wo Computer and START COME eary ani we never
gos any numbers coming ur ir the windows. So whatever the
accelerometer plas was, 1%t was real low. We corrested agalin

[T
Lo Te

for reirofire and wnern =hey cic that, 1t laooked good

Lhe wrole tine.

On tne Pad cperavicral checkes of <he OAMS, I think aboul lhe
geeornd bime arsund on piten down that thirgs staried sounding
pretzy crigp. DBus after that Zirs. ulne 1t didn'+s sourd too

rei hot., Infiigas it worked like a charm, Just Tiks i1 was
supposed zo. TFlyivg it waz no swea:.. System menitor and source
oressure was great, Source temzeraturs grzat., Hogulated pres-
sure, okay. Propellaant quantity, I am not sure. Like Mike
sgays, taat vropelilarnt cuantity was adeguatcly monitored although

OuUr Eource pressure was 4owra to aboul wnat? 6737

Sormething lixe tnat when we separated.
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Yes, there couldn't have been a heck ¢f a 1ot more in thers,
aizhough, with those big prozellant tanks, thers 1s no teiling
how much there was in there. I kind of wish we nad dore anctner
burr to deplete 24, I don't krow why they didnt'i, We should
have done a burs ic just sort of arbitrarily bring dowm apogee
as mich as we couid., And T wondered why somebogy cdidn's think
¢f doing that. And I meant to asx tnem about it. 1I7 seesmed

fc me trat we couid have run the UOAMS cut gnd given that thing
a gocd test, but I didn't want fo rock the boat., In the long
Tin, I guess it is beiter for fthem to get a good hack om what
our crbit is, really and truly, than to make arny big changes in
orbit rigret at the lasi momeni, My experience on ITIL a% Ieast
showed thal would be the case., Morlitorirg of OAMG propelilant
remaining: It's very difficult wher you ge® down there low
Lecause of the parailax in that ihing.

The gage which is convex should be ccncave, because you do

£

noh care up on ine foo of the 4ial zut you do down at ihe
boittom,

Operatving with the suit pressurized, I had no idea what was

[

in there, HNoae. I couldr't nerd cver o ssze 17,

i

T weuld lixe to «now a 1ittle bit more about that SAMS system.

o2,

I would likxe t¢ know where the ground vicke off their readirngs
ard how they are znt to %e different from the or board readings,

or could we koth be wrong?
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They kept telling us we were going to run out of gas and we
never did.

So, if there are errors in the system, what types of errors
could they be and would the ground have any beiter way of
picking them up than we had? This is something we had better
lock inte because XI and XII are flying with this super OAMS
and there is no point in their not knowing what their fuel
gquantity remaining is.

The selectric controls and switches are nice. The attitude
controller: that is a beautiful controllier. Maneuver control-
ler: +that is a good controller, but I might have inadvertently
put in some forward thrust on the second mideourse of the
primary rendezvous. The solution looked coupled because from
25 down it read 24 aft, I don't see how you could get therve
unless you inadvertently did that. But that wasn't the fault
of the countroller, it was the fault of my position in the seat,
maybe. We will have to look at the thruster firing and see
exactly what happened. Inflight malfunctions, there was none.
Right. Did you notice any?

No.

I thought it wes beautiful. ATTITUDE CONTROL mode, RATE COM-
MAND: RATE COMMAND is & tight, good, solid, operating mode.
The REENTRY RATE COMMAND works just like it is supposed to.

It is a good mode, DIRECT is a beautiful operating mode, FULSE
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works like it is supposed to. Horizow, we didn't use the
horizon scan, noti once. Platform works just like it Is sup-
posed to. Heaters, the RCS heaters came on - we left the 0AMS
heaters on all Lhe Limeo and the RCS heaters came on, when®

Colling They came on the first night., The firet night 1 turned them
orr and left them on all the rest of fthat night. All the rest
of the [light virtually.

2.3 RCS

Young RCS oreratioral checks were perfect. System monitoring was
casy. Scurce temporature and source pressure was resdable,
Controisz and switches were okay. There was no inflight mal-
funetion. RATEH COMMAND, REENTRY RATE COMMAND, T diden't try,
DIRECT on - yes, I did. T worked out in DIRECT, in RATE COM-
MAND and REEHTRY RATE COMVAND and PULSE too, and they all
worked. But that RC3 - that really velis lnal spacecraft
arcund.  When you fire tne KOS, tnat nese moves; and T mean
right now. Those retco offsels would have te be like 90 degrees
o alinement before that thing wouldn't be able to handle them
I believe. Made a Tobt of ftorque. I think they are nmore
responsive -~ they actually give the spacecraft a kick whern they
fire. Did you notice that?

Collins Yes.

Young Really, Jjust belted it -

Collins -it is a long instantanceous belt-
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I suppose one of the reasons 1s because of the short line
lengths ard everything. wWhen you fire that valwve you have got
it right now. Teater operation and freguency, they came con -
thoge are *he heaters thet came or. T“hrusiter plume observa-—
tions, they locked normal to me. Were you sble to get &
picture of those?

Yes, I got pictures of the RCS checkout. Now, “hing all

the film is goirg o show - you know I had theose little tufts
of asbestcg {or whatever they wrap those pipes in} stickirg

up - and I think when the RCS thrusters fire they are dis-
p-aced and that will show in the movie film. 3But I dorn't
think you are going to see the Flame or anythirg. 1% is Just
not that agparent. But we will find out.

Syatems shutdown. %We shutdowr the system at - in RATE COMMAND
at about - my guess is 27 of 28 C0C. We shut right down and
there were ro fumes, there were no fumes In the spacecra’t as
e result of them. There was scme fire comirg out of one cof

ny thrusters [ forge% which ome) or the way down, but I guess
that 8 normal. It curls cut. T3 looks iike something the -
resin or something in there burning. But T didin't see arything
abnormal about the operatiorn of it &l1l., 7t was real fire. I

think that control system ir the spacecraft is just outsfand-

ing. Boy, you car d¢ anything you want to with it. It is a
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dreamn sysiem. Wnat ghout tne ECS?

Yes, well, on RCS, the las®t item we did have some fumes in

the cockpit, dicd you me=ntion that? When we cpened the inlet
vaive they wenit away wisthin 2 or % minutes.

Sacot yes, dut fhat is normal.

I xeow 1t. I know 1%, Ko proklem. I think that 1g the point,
if thet is it, it is no problem., You shouldn't have to worry
about it when you open the inlet wvalve because of fumes, go

ghead and cpen it. They are not bad.

Suis Command Piloi, mobility pressure, tempersture, humidity,

002 comfert controls, and O, demand regulatcrg., We didn't

e

nave any CO The aumidisy was nermaliy not. When I was in

o
a suit I operated my flow control guite a bit and at night T
woltld turm the flow control precticaliy off, The normal sleep-
ing configuration in that thing was neck dams and I didn's use
my wrist dams. [ost of the time, I was comfortaniy warm. I
had my fIow sometimes shut almost off at right., T was cold.

In fact a couple of times there gt right I shut ii clean down.
Cemfort.  What can you say? At zero g, shoct, it feels
comforiable encugh, but that fnhing cocls you by your sweating
ard ther it runs that alir over you so it is not any tooc good,
Mebilizy, - the mobility was adequate for flyivng a spacecraft.

Buz, it is mot the xind of thing that you could do, you couid
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ncT change the camera film and ycu couldrn't Zet go of anyizing
long enough o operaie arytning by *the hand conirclier and the
maneuwver corntrclier. T wouid like %o nave tried to do the S-13
uz there sressurized. The humidity, that was a problem. 1T am
sure that there are plages whers it got high., Wwhy don't you
talk about your suiz. I have finished.

Fcbility, fer a Gemir:i sui, I had good mobility. I thinx tnat
tne David Ciarx link-net sult has come abou® as far as it is
going to come. You have got to have a different design to ges
mors mobiiiiy in future programs. Buai, what you really need
that the David Clark really does no% have is a lot of waiss
Lmeoili<y and thigh mcbilisy. For example, when I was Tang:ed
up in the umoilicaZ T had no way of getiing untangled because

T couidn't bend my walst to see wnat was going on down below
ant I couldn't raise my leg because of the lack of thigh

Joint mebility to do anything abcout i3, So, I was juss scrt

of trapred with the umbilical wrapred arcumé me., That ghoulid
16t be. You should be able to gef waist mobility and trigh
mobiiity in & suii. Other areas of - where you definitely
need improvemenst are in the shoulder joint which the suits
people are well aware of and in the gloves. That glove design
is just not very good for repeatedly manipulating hardware. It
is a constant struggie tc make your fingers and your thumb do

what you want them to do. It is done at the sxpense of muscular

CONFIDENTIAL



CONFIDENTIAL 151

effort which tires your hands out very rapidiy. I fouwmd dur-
ing the EVA that my hands were the only part of me which becane
tired, but they 4id tire very rapidly, only because 1 was
doing simple things like grabbing handholds and manipulating
cameras. That ghouldn't be., You should be able to do those
things effortlessly, almost.

Young Let me put this on the tape about this suit and operating in a
vacuum. Boy, I really think that one of these days we are
going to have to get lock locks on all those things
that can come open, like the zipper and the helmet ring, and
the gloves. There 18 no sense going out in a hard vacuum
with a device that can inasdvertently (and I don't care how
remote the possibility is} be knocked off., That includes the
hoge fittings too. There ought to be some kind of mechanical
lock lock like a lock on an airplane wing to keep us from
killing ourselves when we are out there. I think that is the
most dangerous work we do and that whole suit is a single
point failure item too, which I don'i know how you are going
to get around it, but you sure get arocund those kind of in-
advertent gingle point failure items by putting lock locks on
those diacommects and on the gloves and the helmet.

Young Now Mike taped his neck ring - his neck fitting?

Colline  Yes, the snap - the metal clamp on the front of the neck ring,

which.is used to lock the helmet down onto the suit itself.
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ind at one time or another in some +trairing that we were doing,
we inadvertently opened the zipper.

Yes, I popped a zipper in training and ..

And those kind of things will kill you in that vecuum. There
is no reason to have them there, because we can prevent it
and I think we ought to do something about it.

It would sure help.

It will k111 you deader than a door nail.

The suit starts off being & single failure point just by
virtue of the fact that you have got one gas bag, it is Just
one thin layer of biladder materisl that is separating 4 psei
from no psi and from then on, -~ these cther failure modes

just add one on top of the other. And I really don't know
how you can get arocund some of them without going to the
further encumberance of double bladders and double visor seals
and things like that and I sure don't think we need that.

But you know it doesn't have to be B very complicated thing

to give you a mechanical lock on thege fittings. Like the
bailer bar on the neck ring, that lock on that is a real smart
device.

Yes, that is true. The pressure held constant in the sult.

I was running & little bit under 4. The temperaturet T was
hot. Except for brief pericde the second and third night, I

was hot the entire flight. I waas aleo hot throughout & months
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of training in tratv suii. That super insulation in that bunrny
layer does & very gocd job, Tt prevente your losing any heat
through rediation so that you have itc reiy on the conveciive
currenss of oxyger over you, and then you nave itc supplement
those by evapcrative coolirg by sweating). This is just nos
a very good situssiocr. I think tkhis 1s why pecpie ccme back
tired, ard derydreted, and irritated ané hody ard rundown, snd
wnat not. It 1s because of +this cconstart cycle of being hot,
sweating, evapcrating, being hct, sweating, eveporating, and
passing fluids through your tedy. I thirk - again, 1 ar noct
talking about She Gemini progrem, but for the future - whet
we really need ig that water cocled underwear. JDTnat solves
that problem nicely.

I *thirk you are right. Thet I the only way we are going to
“ick 1t.

And on future progrems, I thirk Zf this <herrcal layer is
integrated intc ine suit, Lhen we oughs tc plarn on taking
thet suit off most of the time, ard if there are scre opere—
tional reacns wny you have got to wear the sult for long
pericds cf time, then 1 really thirk that the EVA cover _ayer
cught %5 be & separate garment.

Is that what they are doing on Apolloe?

Yeg. Last I heerd.

How was the visor fogging?
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The vigor fogging, there was none. - put the wet wipe on the
inside of the viscr and wren I put it on, I Left an area over
on the extreme righs withous put+ing any on there, just for
comparative purposes. I nad no viscr fogging on the wet wiped
area and no visor fogging cn the unwiped area.

Goed test.

The 50-fcot umbilieal worked fine. I think the trouble 1s -
It was 30 feet tco long.

Yes, it was too Zong. I think i was fatter thnan it really
had to be. I dontt tairk those thermo pecpie at McDonnell are
too realistic. They nad thai cover iayer {that insulation
material) g0 loose tha® she umbilical needlegsly filled up a
bunch of extra space. DThney cou'd have been clamped down B lot
tighter. Y-connectors, electrical Jjumpers, standup hoses,

and that eguipment 1s al. rignt. It is pretty crude. I really
think what we need is to nave incse Things integrated whenever
rosgible. For example, I thirk the 18 to 24 irncn extension
hoges ocught tc be an integrated part of the ELSS and stowed
with the ELSS5 s¢ you don'? have those connections to make. I
realize that we Jjust can's dc thas inside the Gemini, but I

am taiking about in the future. There is nc point in having
extira feilure poirte and extra conneciiors t¢ meke., HEverything
that can be built inte part of arother unit, should be built

in and stcwed that way. The taermal gloves, I gct a good fit
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on those. One pair cut c¢f three. There is & lot of black
megic agsccisted with building a good fitiing pair of EVA
gioves, and I am sure the government wasted a Lot of money
buying gloves freom Dave Clark which don't fit right. I don't
know how that can be soived, tut I think somebody ougni ic take
e hardé ook &t how David Jlark goes sabout measuring and how
they go about transliating those measurements inte gloves.
I7C, fcr exemple, sometimes taxes hard mclds, and they seem
30 nave good success with hand molds, and maybe Dave Cierk
ocught to lock intc the same thing. Inmerconnect, ELSS chest
reatraints: The ELSS restraints worked fine. The ELSS rode
neither ur ncr down and they worked cxey. The haten ciosing
device worxked good. The EVA visor: trat gold material is
totally unsatisfaciory. I would say I scraped 40 percent of
the gold off before 1 ever used the viscr the first time for
EVA, ard we had gold dust a.l over the cockpit. We nad iﬁ
ail cver us. We had 1t up our nose, in cur eyes. OCn my
post-flight medical, doctors were digging gold out of my ears.
We were the gold dust twins,

Young That is right.

ColZins. We had gold dust every which way. The least little flick of
a finger nail on that visor weuld just peel the gold off.

Yourg I don't see why they don't lock at using some other kind of

filter.
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That is right. I know emissgivity of gold is good, but they
have got to find ancther material which has good emissivity

and s8till doesn't flake. Now this started before 1iftoff.

When I got inserted and the hatch closed, I wanted to open

my visor. I removed the EVA visor and opened the main visor
and the EVA visor already (at that stage of the game) was
gtarting to become scratched. I banged it up some more doing
the insertion checklist. I scraped some more of it off by
putting the visor cover on it and I scraped some more of it off
during the EVA prep. And by the time I used 1t for the first
time, there were great areas with huge geping holes in it.

Thies is Jjust totelly unsuitabie.

What did you think of the method of attachment?

The method of attachment with the Velcro straps, I think is

(I feel pretty much the same way as I did before the flight)
infinitely better than the other way. I think further improve-
ment would be to have just a friction kind of a swivel device
on that -

There could be such a thing; it is so hard - Why do they have
to be so shock proof?

Yes, I think what you really need is a visor Just like we had -
which you cen Velero onto the helmet, - but then once it ia
Velcroed you can change it from up to down or infinitely

various pogitions intermediste-wise just by moving it up end
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down witnh ore hand. And 1 think that cculd just sicply be a
sliding fricvicn hinge sn either side. I think that is the
way tc go with ‘t. But anyway, mesily 1T was the gold that is
oojecticrable.

The nateh closing device was easy to use, wasn't 11?7 WWorked
Just ilike 1t was supposad io.

Tne hatel closing device was eesy to use. We had the -

We didrn's try the cverkill.

No, we didn't need tc -

2ut 1% wes sure rnice wo nave it aliong.

That is right. Cabin pressure: Cabin pressure after _iftoff
a% 1 rirute was ug to 5.9, if T remenber tuae yumber ccrrectly.
2ut then in crbis 14 bled on down to abous %.3. We were ncld-
ing b.3, weren't we, John?

Trat 1e rignt, pretiy michk. Three depressures and repressures,
works great.

Cabin temperasure was hot in =y opirnion.

It was up to 34 when we were powered up and wnern we were
rvowered down it got down %o, oh, I seem to recall 81 or 82.
Humidizy: I never noticed it being too mcisv. It was probabiy
cn sae dry alde, 332, I never rnciiced any oroblem with 832.
Comfors dey snd night: T was hot all day and I was not ell

the first night and I was hot the second righs for several

hours and then I finally gct cooled off *he second righ®t. =
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was hot the third day, and agein I goi cooled the third night.
If you remember, we were on single suit fan after the standup
EVA all the time. So we never really got & chance. . ,

Well, essentially I wag hot 3 days. Cabin pressure relief
valve: It works.

Cabin pressure regulator: It works. Cabin vent valve: It
works,

The repress valve: Just fine,

I tried to dump the cebin pressure the first {ime with the
cabin vent plug in, The cabin veni plug works.

Cabin repress valve, cabin iniet valve: It works.
Recirculsticn valve, 1% works, One time we were rather
uncomforteble after tne standup EVA, and after we were on

the EC5 test. We had breatned the suit down, and it was

then thet I noted that I had the recirculstion valve closed,
No wonder we were sc hot and uncomforiable. We were breathing
the suit down arpund us.

Right. Primary oxygern: The only procblem with the primary
oxygen is, that with the big 14 day bottie for the first

2 days of the flight, you have %o constantly turn that

manual heater on. You have to constently watch it and
constantly keep the manusl heater going.

We did it the lest dey too, before reentry. We bumped it

up a couple of times,
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Tnet autcheater ought tc be vigger.

Any tire that we were powered ug, the pressure would fall
down.

That is rignhs. That autoheater should be bigger. That is
the oniy thing I can recomrerd for that system.

Flow retes were good, We never had to worry about that even
doing repress. We could go to bypass on the radiator ard

we never >ost any oxyger out of the secondary sottles. S
the flow was adeguate to nack all stuff.

Secondary oxygen: 1 don't have any comment at all con that.
The pressures we read ocut a couple of times, I thirk they
were 5300. They were pretty evenly balanced and they just
stayed up there,

CO, rartiel pressure: I dian't zay ary attenticn t. 1t.

2
wWhat was that John®

It was right c¢n zerc everytime I remerber noticing it. It

never did anything.

EL33: The ELSS worxed as advertised. I started cut cn
mediur flow and stayed on medium flow for about ha’f the
EVA, became aware of the fact thet I was feeling warm and
switchned cver tc¢ high flow., I wasr't aware of veirg eizher
warm or cold afier that, sc 1t rust have dene a pretty good
Job coeclirg me on high flow, The pressure in the suit

held steady wille on th= ELS3. It was juss under 4.
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The monitoring system: After the initial checkout, I Just

&

didn't pay any more attention to those gages. I was too
busy with other things.

Young That's right. I didn't think you would. It's a great
thing to have on there, but if you've got encugh time to
lock at it, you haven't done your flight plan. There ought
to be g time periocd in there where you get a chance to lock
at it, but we were go darn busy we did not have a chance.

I should have told you to look at it.

Colling  Maybe if the light had come on I would have been aware of it.

Young You don't have to reveal or check your suit pressure.

If your suit pressure fails that light will come on and it
will 8lug you some more oxygen. 1f it deean't you're dead,
end there's nothing you can do about it.

Collins I s8%till think that peanut light design ig awfully poor on
the top of that ELSS, but I'll have to admit that it wesn't
aggravating to me that the light was constantly on. I'm
not even sure that it was on. I never even noticed or paid
any attention tc it. The 50 PFootumbilical: I think they
did as good & job as they could on stowage of it.

Young After the first day the position of my legs being atraight
down in the cockpit didn't bother me. On the first day I
had a few leg problems but they went away. I thought they

would in zero g, I still think we ought to keep stuff out
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of the fcoiwells as mucn as pcssible. I think it's a mistake
to stlecx gtuff in there.

My only sgquawk on the 50 foot umbilical design 1s the attach
point on the left hiy where this metval bracket fits over the
parachute harmess. When I came back in from the wmbiiical

EVA. and repressurized end got ready to take that umbilical

, offr, I weni down %o pull tkhe pin, and found the pir was
-alreedy pulied. It had come compistely undone, and the back

- gate:on the btracket had swung open and the only 4hing that

was keeping the bracket from coming loose, I assume, was Jjuss
the pressure of the inflated suit against the ingide of the
paracnute strap. That shouid be fixed before that <hirng
flies egain and perhaps the fix is as simple as meking a
greater diameter tip on the end of the pin to make it fit

up in tinere more snug:iy and require greater force to pull

it ouit.

Tou eciually were in uniethered flight.

Yes, of ccurse, I was comnected by the oxyger and eiectrical
connections, a couple of them %o the chest pack and.bne of
them to the sult.

That's going to make Mr. Mathews nervous. Iid vou hea»
-thgz? Waen he got backx in he was uncoupled from his tether,
But -he was .coupied to it before ne went out because . I

checked it
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Yes, I put the pin in and you checked it.

I checked all of his comnections.

Well, I was still hooked to the umbilical a couple or three
ways,

Yes, those umbilicals will hold & thousand pounds. You'd
have to be a baby elephant before you could bust that.

I can't get too excited about all this, All I'm saying is
I think this is the way the design is, and it should dbe
changed before it goes on XI. I think it's just & question
of using a bigger pin,

One with a more peositive connection where you can screw it
on there, wind it on there or something., The coolant system
worked 0.K. We went to bypass on the first repress, didn't
we for awhile?

Yes we did.

And then we didn't go to them on the last two.

That's right.

I couldn't tell the differencs.

Nor could I, This is scmething we couldn't get squared away,
Preflight either, It all depended on who we talked to
whethsr we were supposed to go bypass or not,

I don't think it really mekes & hill of beans., Evapoxrator
operation and configuration: 7Yes it operated. One thing

about the evaporator was that the water boiler yaw was &
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certinual rrobvlem during the Orbit Determination wiich T
left completely cut of there. Thnat cotton picking water
boller would yaw me off those stars while I was doing
calculations Ir the cockplt and I thougkt this might ke a
problem and sure enocugh 1t was. I nad to go back and get

cn the stars and that ccst us scme time there. That taing
was yawing during thas first orbit and I was in there trying
tc plot these residuals arnd tc lirne *xzis thing up and that
irnferral thing wes yawing us cff,

I thougkt you did a great Job getting those .stars alired.

We did lose scme time, but in genersl those sgtars were

right there exactly where I needed tnem when I needed them.
That was a problem tnat I menticned tc those guys and they
seid, "Ch, that wouldn't be any troublie,” but you just can't
caleulate ir the cockpit ard keep stars aligned at the same
tlme when there's a yawirg rnfluence or the spacecraft. 'he
radlaser ¢oolent loop cperated CLK,  Weren't we on 4 and

B zumps mest of the tire? Prircary A ard secondary B?

We were on that for the EVA. We were cn both 4 pumps for
moss of the hign power operalicrs. We went %o both B purps
the first nighi. Then afier tnat they asked us tc stay oo
A and B. I don't know why. The pumgs worked fine. 1
couldr't tell much difference between whichn was which.

They said one of *the pumps heg a funry ir i,
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That was the secondary B pump.

We never noticed it at all. They said the pump reservoir
low light had a2 funny but we never noticed it.

Normal throughout. The water management panel is a loser.
It's terrible and very inaccessible. The valve you use to
dump the urine is extremely hard to turn., T {iried and tried
to turn the condensate valve with the swizzle stick, and
it's just too high torque to do 1t, so I finally had to get
completely unstrapped and turn around in the seat and reach
down there and turn that valve to the tank fill pesition.
The valve you use to dump the urine was extremely stiff and
the center OFF position was not clearly defined so that when
you went from OVERBOARD DUMP back to OFF, there wasn't any
detent, sc you never knew when you got it off. We wanted

to be careful we didn't overshoot end hit the Evaporator
pogition, so that meant that we had to constantly let go

and get the flashlight out and shine it down in there and
make sure that it really was in the center position. That
whole business of having to preheest with the electrical awitch
no less than 3 minutes and no more than 5 minutes prior to
urinsation and then having to put that electrical switch to
dump and the other valve to dump is just & very cumbersome
procedure. There should be some simpler way of doing it,

and those controls should be up where you can get to them,
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Of course, it's too late on the Gemini program to worry
about that.

The urine gystem assembly and operation: Oh, man, there
ought to be a simpler way to pee than that. All I can say
about the urine system is I think we ought to go to the
direct overboard system, and the gooner the better. It's
too cumbersome, and flight time is too valuable to waste 1t
urinating like we have to do. The whole procedure involved
ir unstowing that thing, putting it on, making the dis-
connects, connecting it, unconnecting it, and guing through
the procedure of doing all this stuff, and making sure you
don't get urine all over the cockpit...

Even when you do everything right you spill the urine.
That's right. There's nc way out of 1t, and I think we
ought to go to the direct overboard system. You waste time
and you spill urine. That might have been part of our eye
problem, you know. We were in a hurry most of the time when
we were doing 1t. We'd go as long as we could and then
we'd have to stop and urinate.

How was your water?

The water was good. I've got where I kind of like ROCAL
better than the c¢ther kind. The water in the spacecraft
tasted better to me than the water on the ship. I know that

sounds terrible, but it did. The water on ship was just
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as flet as it could be but that stuff in the spacecraft

has got that ROCAL in there.

The water was nearly deaerated. Every once in awhile I
noticed that in the food bag there would be some air bubbles
but in general there wasn't very much at all. Nothing to

worry about.

8.5 Communications

Collins

Young

The Interphone worked fine at all times. The voice quality
was good and it operated normally. The UHF: We had trouble
geveral times during the flight hearing on UHF No. 1 and I
suppose it was just antennsz pattern problems. We were
directly over gtation or we were just about LOS to the
gtation, but one time we did switch over from UHF No. 1 to
UHF No. 2 and that didn't =zeem to help matters appreciably
go we switched back to UHF No. 1. That leads me tc telieve
even more that it was an enterna pattern problem. We never
extended the HF antemms and never uged the HF., Voice
procedures: 1 don't have anything to say sbout that. The
Voice tape recorder worked as advertised. Personally, I
think it would be a good idea to have a light on when that
thing is rumming continuously just as & reminder, and yet
on the other hand you don't want the cockpit full of light.
I don't know. We didn't run out of tapes. We put our last

tape in.....

CONFIDENTIAL



Collins

Young

Collins

Young

Collins

CONFIDENTIAL =1

We cerried nine tapes and it werked out just right, although
I trhink we could have used a few wore, T think.

If we'd have had & norinsl mission then we'd have gotten

a chance toc gei into thoze experiments more, and I know we
would have run cut.

And if we couid get more time on each tape it would save
procedursl time. It seems ftc me if you could quedrupie the
one nour numver it woulid sure ne nice.

Cur EVA's were not iong enough to remove thne tape recorders
from that recepticle that its ir and slep it upon the wa:il.
I really didn't see any advantage tc doing that anywey. =
don't thirk a guy snhcuid have to change the fape during an
EVA, I think that's orne of the things you shouldn't have
to do. I don't think you should have to change the fiim in
the camera during an EVA, but maybe that's asking tco much
at this stage. 1 taink 1f & guy is going to e outside the
gpacecraft end you're going tc have one of these three

body protlems you'd betier devete your time tc stick and
throttle. I don't think you can afford to siop %o do that
because you might %Il him while you're doing it.

Trat!'s right and that would te & mistake.

CONFIDENTIAL



CONFIDENTIAL

0.K. on the DCS system, everytime the ground told us that
we should get an update we did in fact get a DCS light,
DCS as near ag I can figure worked perfectly.
Communication controls and switches - we did not use VOX,
We used continuous Intercom push-to-talk about 95 percent
of the time. We ocecasionally went over to push-to-talk,

Young Remember how our keying.

Collins  Yes,

Young That was ckay, wasn't 1t?

Ceollins  Yes, keying was all right.

Young Antenna selection, remember when we had some trouble with
communication.
Young I already talked about that,

Collins Oh you did. I think that's a good way to solve it. Switch
antennas every time.

Young Right. I think that will solve most of the problems because
the antenne pattern nulls.

Collins Well, all I said previously was that I thought that the
trouble was in the antenna patterns rather than the UHF.
T didn't go into detail but what we did was switch from

adepter to the reentry.
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clear., Like tha*t time we were over the Canaries and they
faded out we were right over the Canaries and went to REENTRY!
and they came in loud and clesar.

Young Sleep configuration: We were on UHF Kec. 1 and the gelect switch
was in Intercom rather than THF. The volume was a medium
setting and that's all I xnow to say atout that,

Collins 3Beacon control: We did what the grouand $o0ld us on that. We
were on Command Jost of the time. Sometimes we were on
Continuous. ™ Controls, transmitter and antvernas: Ais far
a9 1 know they were fine.

Young They were fine.

8,6 Tlectrical

Collins Every time I monitored the system it was 100 percent normal.
The main tatteries were always good although there was a Lot
of differerice tetween individual hatterie=. Tor example, when
I checked them I wrete them down one time prior o retrofire,

Young We never lost anything kbecause of thewm, especially - --

CoZiing Ng —— ==

Yourng -— -- during the rcentry so I don't think they are even worih
Worrying abhouz.

Collins Right, Well, “thoy went from 22,35 volis ov number 4 up to 24.3
volts on number 2.

Young But you weren'® given this 5 seconds mirimum were you?

Collins Yes, I did that time, the maximum. T gave them each one 5
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seconds and wrote down what they said. So oid battery number
2 is a real hot one. The other ones were down in.the 22'gy
it was up to 24,3, Puel cell operation was flawless. The
individual stack currents were all pretiy close to being
evenly halanced. The purges went normally. The only thing
ig I goofed twice orn the oxygen purge, and I left a purge
switch on & lot longer than two minutes. Now with the 13
seconds on the hydrogen Ii's no problemy that's such & short
time period, all your attention is riveted on timing the 13
seconds, and you don't forget to turm it off. But on the

2 minute purge pericds you can's sit there like a fool for

2 minutes. You go off and do some other task, and themn you
forget, cr st least I forgot to come back and turn off the
parge. I really am not fond of those little rollers. I
think one of these days they are going o get somebody into
troublie. Be is going to leave the purge switch on when he
goes to gleep and drain alil the oxygen out of the tenk.

How about the crogsover valve? That didn't give you any
provlems.

Yo, it didn't., I never forgot to turn it on but when

I forgot o turn the oxygen purge off, of course the creasover
valve 9$4ill stayed open. That doesn't hurt anything. What
I think we really need in +this spacecraft is a regular old

timer, like on an old fashioned atove,
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where you can crank the thing around there to 2 minutes and
when the 2 minutes elapses, it rings a bell. You can use it
not only for oxygen purges, but you could use it for lots of
other little things on the spacecraft.

Young That's right. There's lot of -= —=

Collins Like you could put it in that you've got an OAM3S burn that's
a minute and 14 seconds. You should be able to crank that
thing around to 1 minute 14 and when the bell goes off - --

Young guit,

Colling == == gtop thrusting.

Young That's a good point.

Collins I think it would be useful in a number of ways,

Toung If it was accurate it would.

Collins Count you down to any kind of an event and then it attracts
your attention when you're doing something else., I would
much rather have that than that asccutron clock, Wouldn't
you? Or that eight-day clock., I think we'd be well advised
to have some crude, gsimple 1little timer that would maybe time
events up to one hour and it would have an accuracy of plus
or minus & second or two. Well there isn't anything else to
say about electrical except that it was nominal.

8.7 Onboard Computer

Young Onboard computer; it was nominal.

Collins That's right. There was no funnies in the computer anywhere.
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It worked nominal.

I'11 tell you one thing though, I think orbit determination
and navigation predict are two of the worst cotton picking
modes that has ever been developed for manned space flight.
That is because I don't think they were really developed for
manned space flight. They were developed to solve the
equations of motion and they do that very adequately, but they
don't have the capabilities to solve an applied problem which
they ought to have if they are going to be used in Gemini
programs. L hope that next time we go, we don't let them do
ug this way. HRendezvous mode, I -~ well, there was a funny
in that, but I guess we'll have to wait until post-flight
analysis to see what that was.

Retrofire was =& nominal operation. Reentry computer was
right on the money. Updates —- over gome, Did the MDU give
you any problems?

No problems.

Computer mode?

No.

Pre-launch?

Ho. Went through all of those things. It was begutiful,
Navigation mode in Module VI is a terrible mode to thruat in,
We made two burns in that. We made NC1 and a plane change.

We made an SPS burn in it too, I think. Trouble ia, it counts
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down. It navigates while it counts you down s¢ it skips
digits, g0 it skips numbers. In other words, you'll be at
three feet. You'll be thrusting along and ali of 8 sudden
you're two feet aft. And you've gone from three feet to two
feet aft, whereas in a nominal one you would hbe three, two,
one, zero and you'd quit. And that's a terrible mode to
navigate in, as far as Rendezvous mode. Module III, I think,
is great, There again I think we ought to look at the in-
creage in the length -- we ought to look, probably, at the
decreagse in the length of time that this thing takes to solve
these things -- decremsse in the sampling rates, but increase
in the time between data point take. Every two minutes,
probably, take data every two minutes, and let the computer
take it every one minute, because I don't really see any
gsense at all -- --

I think we have that capability. There's an address in the
computer you can dig intc and vary that sampling rate.

Yes, in Module LII there is. And I don't see any reason at all
for a guy to sit in fthere and do like Mike does and take data

point after data point after dats point and apply it on that

.chart because it's meaningless, unless you're going to use

it for something.
Well, I think our whole scheme of taking those data points

every minute and 40 seconds -- and the only reason we did
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was to ges address 69 for range instead of -- becauge address
59, it's range corresponds exactly to the angle you meagure
in the address 96.

Thig ig the one the computer uses %o figure ii's closed ldop
gsoluvion and what you're doing with ~- —-

3ut ag far as that polar plod goes, I think, if you feel

like geiting a point on *the polar plot any old time, Just

go shead and mark it and get address 36 for instantaneous
range and 96. I think it's close enough for that polar plot,
T think it's uwnnecessary to stick that 1 minute and 40 second
data point scheme just o get data for *he polar plot.
Predict navigation, as I gay, predict navigation -- it doesn't
have an iferate loop din it, it needs to keep Mike from adding
and subtracting and plotting curves., 4And I just cen't under-
stand how anyone thinks shat's predict navigation where the
crew hag to do all the work. That's the way I feel about it.
The computer was through with it's prediction in, maybe, &

minute and 30 geconds, but Mike worked from Cernarvon until

- Hawaii tc add and subtract and to loock up ecurves and plot

curves and iterste deta points that the computer oughi to be
doing. An nobody can tell me that's a smart design beceruse
it's not., Reentry mode worked like it's supposed to. I
think orbit determination mode could bhe improved 1f, instead

of entering the right macension end declenation of the stars,
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that that stuff was stowed preflight. That would save you
some time +that you don't have in an orbit determinastion. If
they're telking about improving it, I'm not sure that orbit
determination will ever be workable because I don't think the
horizon ig that fine.

Not when the moon is down.

Is there a place in here where we're talking about all this
stuff. The statement was made by Mr., Kraft in FOD that
prediction mode didn't have the mathematica to solve these
problems anyway and somebody ought to lock intc this because
if it doesn't, we're kind of wasting the Government's time to
carry it on the spacecraft in the first place, and certainly
wagted a heck of a lot of time on training hours. We spent
about & hundred houre of our simulator training time in-
volved in solving orbit determination and predict navigation
problemsa. We could have apent it on other modes to better
training advantage, ATM worked out just as it's supposed to,
AT™ worked as advertised. No problems. We loaded all medules —-
or we used all medules except Module V and everything worked
nermally.

We loaded VI and then we loaded I1I and then we lcaded VI and
then we loaded IIT and then we loaded VI agein for the last
orbit determine, remember? And then we loaded IV. So it got

a8 good work ocut, six loads.

All in AUTO MO&] Oa-Nd ﬁbwgﬁdﬂlj&mfl ly.
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8.8 Radar

T OUNE Radar warmup time, Yes, it takes warmup time. Although
one time Mike turned it on without having any warmup after
he backed out of the Agena and 1t came right on after we
were out about......

Collins 10 seconds.

Young Yes, It came right on. It didn't have any warmup time.

We gave it five or ten minutes warmup time when we first
gtarted. We turned 1t or about 2:50 in the flight plan,
seems to me like, and we got a solid lock on at 3:06 and
234,43 nautical miles and maybe it broke lock once or twice
there, only intermittently and for a short period of time.

I didn't lock at the needles until alter NSR’ but after NSR
the needles were just as solid as a rock. The radar needles
indicated no variation in the alirement of the radar. It
appeared to me to be exceptional. The pitch needie, when

T finally saw the Agena at 58 miles, the pitch misalinement
between thne optical sight and the bore sight was zero. The
yvaw misalinement, wher the radar needles were centered in
yaw, the target was half a degree to the right in the
optical sighi. I think that's an exceptional rader system
and an exceptionally good bore sight. Loss of lock,we didn't
nave any. We didn't nave any false locks and I discussed

the bore sight.
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8.9 Crew Station

Young

Collins

Young

Collins
Young

Collins

Young

Crew station control and displays: The sequential telelights
worked., Thne event timer was a second and a half benzind the
digital ciock when we got our first ftime hack over Carnarvon,
The digital clock could use & guard on it to keep it from
getting inadvertently stopped.

We stopped the digital clock a couple of times_amd had %o

get time checks and it's pretty difficult to gzet those guys
to give us & time check on the even minute teo, Jar enough
ahead so that we can get a time check. They didrn't xnow we
wanted to restart our cleck. That Accutroa GMT clock, I
don't know what you use it for,

I don't either,

It's a aice clock, but what do you use it for?

We ought to nave an old stove timer in place of that Accutrorn.
I think that's the place for the timer.

The IVI's worzed normally in all respects except that one
time where we got a twelve when we input a gix into address
26. I never have urderstood it. It d:d it twice in a row.
We couldn't stop to do it anymore timez just before NSR and
I bet you a hundred bucxs, nobody will ever find out what's
wrong with 1t. Sure made me nervous. Made me nervous about
the closed loop solution too. That's why I only applied

only half of the closed loop soluticn on the first pitch
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down and I should have applied all of it obviocusly. I

mean I applied half way between Mike's sclution and the
closed loop solution on the first down thrust. I could
have saved us some gas if I would have applied the full
one,. Flight Director indicator is ockay. Range and range
rate indlcator: It was working peculiar, there coming in
there. It had some funnies in it. One time the range rate
sumped to zero and thean it jumped back on as we were coming
in on the target and I don't know what caused that. IMike
was always reading out of range rate that sounded pretty
reasonable. I asked him what he was reading one time when
we were coming in on rendezvous,

Oh yes, during that last time...

Mine was reading an opening number, a big opening number
and I knew thét wasn'tt right.

I read R dot and K ocut of the computer continually during
Lre breaking and they seemed to be all right.

Yes. Fuel and oxidizer pfessure gages worked just like
advertised. There was no funnies in sither one of them.
The pressure was really great. The altimeter worked exactly
like it was supposed to on our way down. It didn't work
on the way up very good. The rate of descent indicator
worked like it was supposed to, 29 feet per second. The

accelerometer worked lixke it was supposed to; we used it
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for measuring acceleration both for PPS burns and the IVAR.
We also used it for measuring acceleration of the retro
rockets, and the reentry. But that's what we used 1t for,
g readings. Also T think I put down on the volce tape what
it indicated. I think we had 6.8 g's at SECO and 1-1/4 g's
negative for our last PPS burn. BSwitches and circuit break-
er panels: we had an inadvertent opening of the cryo
guantity and regulater pressure circuit breaker, didn't we?
Yes. I knocked several circuit breakers open over on the
right hand circult breaker panel,

Then we inadvertently shut off digital clock twice,

Yes. It was during the EVA prep was when I knocked the
circuit breaker open, but actually I guess during some of
the EVA itself,

The time we really rattled the switches in there was when
we were getting back in. We knocked switches all over the
place when we were getting all that stuff in the cockpit
with us.

The only thing you can recommend is just put it in the
checklist to check circuit breakers and switch positions
every once in a while, Particularly after you go through

a2 big exercise.

I don't think you could get in serious trouble; you might

if you knock some of those overheads off.
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Mirrors and swizzle stick worked fire. Jdghting: That
waver measurement parel could use a light on it.

The right panel, the pedestal panel: I guess it's ckay.
Utility light: didn't use it. Did you use your utility
light? We used & flashlight didn't we?

I used the utility light to snine on the BEncoder.

That's right. That's a good one.

The only trouble was when I had the 16 mm camera hooked up,
then T couldn'i do that.

Ycou had to use the flasnlight.

So I used tre flashlight o check tne Enccder. Now the
Encoder could age a little Zignt of its own down there.
Man, you gure gave 1t a good worx out, the outside lighting:
What do you mean outside lights?

The docking ligrt,

Ckay, if we hadn't had the Jocking Light we wouldn't have
gotten rno...

Would you like to evaluate the sun as an outside light sir?
We had the docking light &nd it was the conly thing that got
us through the night pass sc we could do the EVA, We'd have
never made it without it.

Fingertip lights are a good idea, I think.

Trink so. I used the gloves sometimes when they were off

at night when we were asleep to read the digital clock and
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Young to read other gages ir there lize cabin pressure gages and

Colling I used the firgertip iights toc light up the Eacoder waen
I had this £ mm camers operatins.

Young How about on 5-13. Did you use it outside?

Collins No, I dién't need to use the lights cuuside. Walt a minute,.
On S-13, I did4 use the lights for the first few exposures
and then I found out it wasn't really necessary and I
thought I might cobble the guy's Zilm up, sco I turned them
off. I dia tae rest of 5=13 in the dark.

Young Tlight plan, rendezvous experiments znd systems bcoks pre-
paration; they were prepared., Avallable managemert and
usefulness; Well, we changed the whole flight plar two
days before the flight, the center part of It in regards to
Agensa operations. BSo, & lot of mire was rewritten. The
reascn L was us.ng the flight plan to help us with tails
Agena configuraticr conurcl provolem thal we had, was Lo try
to make sure we had it in the rigat configuration ard tc try
to make sure that we were deing wita it wnat we wanted to
do, but we firnally got sc lar off nominal ithat it just didn't
work anymore.

Collins Well, in general, how aid youa think our scheme with these
four books and all worked out?

Young 1 think that was great, don't you?

Colliins Yes, the only miid c¢riticism of 1t is that with only one
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Collins plan I'm sort of in the dark. I don't quite know where
we are or what we're doing next and all that. That's why
I put this summary flight plan on the hack of my rendezvous
beook.,

Young Yes, well you were & lot better off in that regard than I
was, because my flight pian the last two days was wortihless,

Coilins If I had it to dc over again, I'd do everything the same
except 1'd add a bunch of blank pages, just plain old blank
vages, io copy down ground updates.

Young Yeg, I can't understand why we didn't have any pages for
these flight plar updates. I siould have known the mission
wouldr't be nominal after the first day, anyway.

Collins Tne second thing I'd do is I'd carry some sart of an abbre-
viated flight plan on tre back end of the rendezvous book,
A littie more detailed than the one I did carry.

Young That should have been obvious to us. I asked John Rivers
where is our flight plan update log and he said, " Ch, you
use experiment loge for that". But I don't think we want

to do that. 1 think you want special log pages.

Coillins A11 you need is blank pages.
Younrg That's right.
Collins I think all these fancy logging sheets are probably more

a waste of time than anything else., All you need is a

piece of paper o write 1i down on.
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Young I'd like for them to get uniform on the ground on now they
pass the flight plan updates up to you. Bverybody does 1t
differently. Sometimes they give you the tize you're sup-
posed to do it at the front of it and sometimes at the end
of it and sometimes in the wmiddle of it., Sometimes they
go at it lixe, "Well, today you're going to do this and so
and maybe get a little more." We need to get a format type
thing and have it read off to you in that format, I think
it would be a lot less sublect to the errors that we have
made when we have to asx them when the Comm faded out and
they said, "Well, where did you leave off at". You never
knew what they were trying to tell you next. These things
should have been available earlier. We made the =mistake of
changing that flight plan ftoo late in the game. I should
have thought of that two or three weekxs pefore. When it
started to be obvious that we might end up at that higa
altitude, we should have thought of that. In fact, I should
not have thought of it somebody else should have. The on-~
brard deta management was okay, bvut I think next time we
ought to carry more ¢lips to pln the pages open, I didn'c
carry enough clips. I didn't have bui that one that I
bummed from you ani I kept losing my place.

Collins Yes, just big old paper clips. I found those useful too.

I aizo believe in color coding those charts,
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There was no way in the world we could have done that flight
plan without those cards, those EVA checklists, and the
flight plan; we couldn't have controlled the Agena configura-
tion. Well, T guess we could have written it down somewhere
and done it but it would have sure been more subject to
error than it was. I don't see how you can do without a
document like that. I don't know where they are going to
put this stuff they have to carry to go to the moon with
though because there 1s sure going to be a lot more. .

Maps and overlays: we did use that orbital path display.

We used it for abeut one fraction of one rev and it's a nice
tool. It's a good little thing. Cur only problem was that
we were too busy Jjust to play with it,

Star charts: T never used.

The reason was, we were too busy..literally.

Stowage, I thought our stowage map was very, very good. We
went through encugh stowage reviews and mockups and train-
ing exercises and goodness knows we had enough changes and
by the time we finally launched we had that stowage down to
a fine art. I thought that was one of the areas we wefe
best trained on. When something came out of a box, boy, I
knew exactly where it was supposed to go and what it was
supposed to do.

We really didn't need a stowage list.
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Collins No.

Young There was nothing that we didn’t know where 1t was.
Collins That's right. A place for everything and so forth.
Young Right, we pretty well had it sorted out. Bells, that

infernal safety belt of yours 1s & good....

Collins Yes, the right seat safety belt, the right hand side of it,
that strap got doubled back over on 1tsell and that wedged..
the adjusting mechanism there and I couldn't tighten it
down., 8o, my lap belt was completely loose during reentry.
The harness: shoulder harness worked good. Life vests
worked good.

Young I never removed my life wvest for the wvacuum operations or
during flight. You removed yours. It didn’'t bother me to
leave them on, but it was a help to you to get them off
for EVA, We inflated owr 1ife vest after we got in the water
and 1%t worked. 3Both of them, Waste disposal: yes.

Collins Yes, we had one each waste disposal and it works all right.

Young I still don't think we ought to patent the bag just yet,
Color coding was very colorful color coding.

Collins The orly thing aboat color coding is if I had it %o do
over again I would color code the ends of that 50 foot
ambilical. I'd take and make the ends of the gun iine and
nitrogen line, blue and I'd take the...

Younhg Oxygen line and make 1% green.
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I'd do things like that. It would be simpler when they

are all lying ouf in your lap and everything's white and
all snarled and tangled with one another, if they were
color coded.

Yes,

And I thought of this several ftimes during the training,
but I figured, oh well, it's..,

Put green tape arcund them or something like that,

That's right, that would have been easy. If I had it to do
over again, I'd sure do it.

Yes, we could have done that.

It worked all right the way it was, but it would have saved

time and been legs confusing if they were color coded.

5,10 Spacecraft Exterior

Collins

Young

Collins

Hatch operation: the hatch worked beautifully. There is

no point in belaboring the point, The forces, I guess, were
15 pounds against that actuator., To get the hatch down to

a closed position and to get it into the last sawtooth I'd
estimate 40 pounds,

I wouldn't even think it was that much. I thought it was
pretty darn easy. I may have been, but I sure didn't notice
it.

Well, I had trouble with one arm by myself getting into the

last sawtooth.
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You Jjust don’'t have any mechanical advantage.

I know i%t, it Just required you to come over and give it
one iittle tweak,and it weni intc the last sawtooth.

I could hold it down,I'd estimate,3/8ths of an ineh past
the last gawtooth by Jjust sort of leaning back on the hatch
closing device, I was not pulling much arm on it.

Thet's right, well I was pulling down for all I was worth,
f they want numbers, I'd guess 15 pounds to move against
the actuator,ard then orce the hatch was down to get it in

the last sawtooth, I'd estimate 30 to LU pounds.

Handrails and Velerc pads: We've already discussed the
handrailes,

Our handrails-- in general, we just reed more nandrails cor
more handholds of some type on the ocutside of any vehicle
we want to work with.

I think that's a good point. Handrails and foot-I den't
krow how you'd get your feet in it, I don't know how you
would.

I guess what you would have to do is tailor the restraint
device to the particular Jjob that you want fo do.

Thnat's righs.

In general you need lots of good nardnolds. The ocnes that
I enjoyed most were the ones that were gmall diameter things

that I could get right up into the palm of my glove. Ones

CONFIDENTIAL



Collins

Young

Collins

CONFIDENTIAL

that I didn't have to grasp with my fingers, but I could
get right in the palm of my hand ,and there were things like
ropes, wires, and things of that nature, I found over con
the Agena.

You know what you really need to operate on another vehicl&?
You need to be tethered to it someway or other. You need
this thing like thiz fellow out at Lockheed has. It's a
wire that comes out from you.,and it's loose,and you can
throw a little thing that takes a mechanical advantage,
and it becomes rigid. You could put a snap in the end of
it and slap it on something and rigidize this thing,and
you'd be stabilized and ready to work on something. You
wouldn't have to worry about floating away from it or
going end over end or what. Window covers -

you jettisoned yours right after SECO,and I got mine after
we left the Agena before the dual. 1T had a clear window
pretty much after that, but 1t sure was smoggy before I
got rid of it. OSometimes at night, I coule gee very

few stars.

Well, my window was smudged. I Jjettisoned my window cover
at Insertion Checklist,and gradually during the flight, I
seemed to build up a kind of & little granular film on the
outside of the cutside pane. I think this came from the

Agena., From the PPS burn.
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i do too.

That's when I first noticed it was after the first PBS
burn. It didn't seer to get much worse after that,

When that baby lighis off, that stuff comes up front ,and
when it tails off, it comes up froat, It's Just geirng out
in & vacuum and coming every which way.

I only nad one smudge mark on the ocutside of my cutside
pane. It looxked 1like a mechanics fingers or something naad
srudged across it. But most of my problem was on the Inner
surface of the outer pane and there I had around the edge
little whiteish c.rcular tlobs. It looxed lixe somebody
was growing a mold culture or something., Did you notice
those? All arcund the edge....

Yes, I noticed thati,

And out in the center of the inner part of the outside pane
was generally Jjust a streaked film. It seemed to increase
as the misgicn went on.

Yes, it sure did,

And I'm not sure how bad all this was. I'1ll have to loocx
at the pictures ard see just how ba&d it was. But, I could
see fairly well out through the window.

Velero pads, we did not carry.

The glare shield - We forget to Jettison it during the

stand up EVA, We didan't get a chance to put it on,and we
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Jeltiscned it during the Cabin Depress., But, I really
thinz that for locking out the window, to shield yowr eyes
from that gun for tracking tasks, a glare shield or some-
taing that wiil not degrade ycur abiliiy to see,that will
get rid of some of that sunlight ,is a good idea. Some-
thing like these sun glasses that adapt to how much light
ig coming in. If they can do that in a hurry, that's

the xind of thing we ought to have ,and we ought to wear
them &1l the time. 3Because, boy, when you're looking out
of that window and trylng to track something, it's really
rougnh when that sun is in that window. That dual rendezvous
tracxing task was the toughest thing I ever did. Trying
tc keep my eyeballs on that thing. I was seeing two targets
there about half the time.

That's because our eyes were hurt,

The docking bar - that's a aice docking bar. What do they
want us to say about it? Sure left in a hurry didn't it?
Yes, 1t worked normally, it worked...

Lid you get a picture of It leaving?

Ha.

You said you were going to take a picture.

I xnow it, but I didn't., I was busy there. Tt goes at a
reiro pack jettiscon,and it d4id. The Pyro fired,and it

really left.
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Yes, you can see that.

It came out when I hit the Index Bar Extend, and it came
out fairly slowly.

EV camera mount.

We didn't use the EV camera.

Jt's in the left hand aft food box.
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9.0 VISUAL SIGHTINGS

9.1 Countdown

Toung
Collins
Young
Collins

Young

Countdown, Did you see anything during the countdown 7
I saw wasps.

That is right. There were wasps around the R and R can.
They thought they had found a happy home.

They sure were wrong about that,

9.2 Powered Flight

FCED

Young

Powered flight - liftoff., I saw it but don't ask me how.
BECO, we saw it. BECO and staging are both the same thing,
near as 1 can tell, and Engine 2 ignition. There was a little
debris associated with that, but it was a flash of yellow fire
mainly and went up and out of the way., Horizon view, unbelieve-
able., What can you say about it? It is a good thing that
horizon doesn't come into view in that left-hand window. We
would be in trouble because the guy never would monitor his
fuel pressures like he is supposed to. Fairing jettisom -
Eventually it got jettisoned, and boy that stuff really comes
off the spacecraft when that thing goes,

Did you see anything flying cff the sepacecraft?

Iike that line that came around and clonked up when we did

that DIRECT turn arcund? Yes, I thought that was pretty inter-
esting. It was cbvious what it was. It was that plastic

jobber that goes around the MDF ring, you kmow it is that
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station back there where it makes these two cuts arcund the

gpacecraft., It was a bhig long plastic seal.

3,3 Orbital Flight

Collins
Young

Collinas

Young
Collins

Young

Coilins

Toung

Coliins

Men-made objects in flight. Right after we went intc ortit we
locked up at the sunset and there were two of them right ashead
of us. The first zime.

That is rignt.

ind it loocked like we were in plane with them.

That is right - they looked like they were ahead of us and
higher <than we were and in plane witn us, ard ther lcoked like
they were going tne game Way.

The same way.

They were about 4 or 5 degrees apart, would you say?

You separate an adapter at 215 by 158, it iz going fto be up
there awhile maybe. Maybe *that is what we asaw,

They were really bright. They were brighter than 3irius by
two or three times, I would say.

Yea, You saw a satellite.

I saw a satellite in polar orbit traveling north and scuth
cutting through the star field., At various times I saw jJust
objects which I think were maybe little flecks from the srace-
craft, you know, out a couple of hundred yards or scmething.
They were small and you couldn't distinguish between those

and the larger objects at a greater distance,
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The Agena accuisition lights flash rate and intensity We

gaw sacge rigat after the sun went down. We zaw the thing
gnine at 58 niles and from there on in until the sun went
down. We saw the ACQ lights. I+ looked like & very faint
guar out there blinking., We gaw the ACG lights all the way

in and I rea’ly wasn'i watching them as close as I should have
neeni, The running light, you could see those very easily.

The extericr condition of both Agenas was pretty good, I admit
the VIII Agena looke¢ like it was a little worse for wear.

=t looked sort of old te ne.

"t didntt ook as shiny somehow,

Didnt't loczk as shiny. Yes. The Agena AUS- very nice,

Yes, we cculd see the ACS fire.

With certain Zighting conditions, we could see a sort of hlue
tlume-type <hing. Do you remember seeing itT

No, 1 saw “ne 1& pounders-

-Yes, we saw the 16 pounders arnd the 100 pounders fire and, of
course, the FPP3 fire, but under certain conditions

of sunset you could see a blue p_ume from the ACS. T saw this
three or four simes. RBut, you wouldn't see 1t in the middle
of the day. It was just 2t sunrise and sunset with a certain
way Tthe sun wasa shinirg., SunZight reflection - boy, there was
a .ot of tha®t., When that sun came in that window, after I

logt thne litile RTV 90 sun shield on that optical site, and

CONFIDENTIAL



Collins

Young

Cellins

Young

CONFIDENTIAL 195

reflected off that thing and into your face, it gave me a sun
bath, I mean it would burm you. Agena observations after
undocking: - There's the Agena up there at 95 miles, "good

gosh, it is big".

Yes, we mistook the Gemini I Agena at 3 miles for the

Gemini VIII Agena at 95 miles,

I dont't know how you could make that mistake. But we did it,

1 saw the Agena VIII when I was still SEF and alining the
platform. My guess is that the angle on it was 18 or 19 de-
grees above level,and the sun had not come up yet. It was just
above the nose of the spacecraftsand I could see it, Just as
soon as the sun got up above the nose of the spacecraft it just
disappeared like that, So, then I flipped overyand I could see
it intermittently when I could get the earthshine out of my
eyes enough., I could see it intermittently for about 4 or

5 minutes,and then I saw it full time.

That earthshine was pretty bright.

T started seeing it full time right at 17,minutes and that of
course is getting along to a pretty high angle, 24 degrees.
Boy, between the time that I lost it the first time and re-
acquired it, I was breathing blood. I didn't think we were
going to get there,and when I first saw it, I wasan't sure that
it was either. I thought, boy, that must be a speck on the

windshield, or a dot on the windshield. But that was it, thank
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goodness. Running lights - I didn't see any running lights

on. the VIII Agena and running Zights on the X Agena, T saw
the ZV astronaut, What can I say about that?

Anythirg wausual there?

It was a very unusual sight, I Jjust wisia I had gotten some
pictures of it., I don'?t xmow what else you can say. Mike

was cut there boy. Geograpnical - Some of the views we had of
China, Formosa, and some of the times when we were in that
drifing flight over the Pacific the views were incredible.
Celestial views - We saw the Magellanic clouds, the southern
consellatlions, and the northern constellations although as the
flignt wore on and the optical properties of those windows
wens down we weren't seeing as much as we did when we started,
Stars aurirg the rendezvous phase: yes, there was some. If
there nad not been stars, I g%ill would nct be there.

Could youi see sitars during the daylight hours?

I don't nave any idea what those times were.

We saw stars right as <the sun was first coming up. We could

gee brigant stars, Matter of fact, that would be a good time
to take gtar-to-horizon measurements,

I think i+t would be the only time toc really get some good ores,
but you would have to greb 2 lot in e hurry.

I am not gure that weuld work either. I am nct sure it is

posgikle to do that because on Gemini VII they tried to imke
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star-to-moon limb angles,and they found that the moon limb
washed the sfar out. You couldn't see the star because the
moon was too bright, The same thing might be true here. You
might ¢rank that star down and just have it disappear when it
got near the horizon because the horizon is just too bright
compared to the atar.

Cloud coverage - There were a lot of clouds in some places and
more in other places., It was typical July weather, There sure
were a lot of clouds in the Atlantic or in the Pacific in
places ,especially over that equatorial cloud belt. Horizon-
Why dontt you talk about the way the horizom looked in the
daytime? Hemember when we were talking about how scalloped it
looked at night? It looked scalloped in the dayiime in places
toc., Remember me saying that I thought the star horizon
measurements would be tough in the daytime too because of
scallops,

That is right. If the area that you are lcoking at is over-
cagt, then the line ig fairly clearly delineated, but is not
exactly event it is scalloped out if you have thunderstorms.
The horizon line is uneven, and if you are looking at an area
where there are no clouds, then the natural horizon is poorly
defined. So, the more clouds the hetter the definition, but
the less precise the altitude of the horizon is apt to be

because of the e¢louds,
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Thraster firings - [ could see sometime when we fired the aft
Tiving thrusters. T could gee aft firing thrusters light at
night whon we fired them. T saw them on Gemini IIT and T saw
them on this one too.

Yez, 1 remember that too.

Translatiorn - Thrusters- yes, the braking thrusters. You
could see the RCS thrusters real plain., But I don't think any
of that is unusual. Could you see a plume coming out of those
things when T fired them when you were outside?

When you fired that one when I was outside right by my hand,

T c¢ould just barely, barely notice that scmething was coming
cut of there.

Is that right? You could see it, though.

Yes, just barely. I couldn't feel anything. I couldn't say

T heard it; I was just aware of the fact that it fired., I
guess 1t was & slight vibration, more than a hearing. I guess
it was just a vibration, yes. I was probably feeling it through
my arm, is what I was doing.

You were holding on to something.

I was holding on the spacecraft right next to me.

Retrofire and reentry - We didn't see the adapter, did we?

9.4 Retrofire and Keentry

Cellins

Young

No.

There was & lot of debris where we Jjettisoned the scanners and
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and the docking bar. They both toock off. Retrofire was
nominal in g1l respects. We could see the retrorockets firing.
Retro pack jettison was nominal, Spacecraft oscillations- We
gaw plenty of those. Ionization - Mike saw that.

Yes, tock some pictures.,

The horizon - Saw that., It was great. Hey, that coming down
was gomething. Drogue deploy-— We saw it. R and R SEP - We
sew 1it., Main chute deploy - We saw that too. Single point

release - We saw it,.
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20.1 Star Occultation Meagurements [D-5)

CONFIDENTIAL
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Star cceultation meaguremerts, experiment D-5. Eguipment set
ur and use: 1i%'s okay except those aux recepiicles are suilil
hari tc hook up to with cords. I didn't have to u=se John's
pliers but T had a difficult time getting them hooked up.

Star acguisition was easy on the stars that we used.

Yes, 1t was & plece cof ceke. Just like in the simulator.

Even eesier, 1 thirk.

ind it was easy through the photometer. We did that experiment
twice and the first time we did it was on the second day when
we were hooked to the Agena. The mirglow completely blotted
out *the gtar. What would happen s the star would go down into
the sirglow, &rd as it got to sbout the cenier of the airglow
layer, 7 was no _onger able to see the star. So I took the
phctcmeter away from my eye and looked out with my naked eye
for the star Jjuss in time to see it emerging from the bhottom

of the airgiow. I'd then pui the paoctometer back up to my eye
ard cortirue tracking un=til it was obscured by the rea’ hori-
zon, Om the third day, thet wes rno longer true. I could track
the star completely through the sivgiow and it was not uniil

it wen:s behind ihe real horizon that I lost sight of it. So

T don't know whether thig has something to do with the differ-

ence in mzeon or what, I can't explain it bhut that's what
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hepperned.

20,2 Ion Sensors for Favigation (D-10)

Collins

Young

Ion sensors for navigation, D-10: John, why don't you talk
ebout that? That's your favorite.

Okey. Well, you talked about the extension of the sensors,
They extended just iike they were supposed to. You went to
high scele on the FDI's. (When we first put them out, I was
trying to aline the platform since we had been in drifting
flight the whole night in mode 4A.) We started doing D-1C and
I relled over and was elining SEF at night on some night ster
in the orbital path. Wheun we came into daytime I lost the
gtar. Instead of piitching over and picking up yaw off the
ground, this thing locked i1ike it was working right, and since
we had plenty of fime, I umed it to determine yaw. I had conm-
pared it with some yaw stars at night and the thing was on in
yaw. There was no doubt about it. So I used it to pick up
yaw with Mike's bhell by flying Mike's needle to center in yaw
end pitch. I went to cage and SEF on the platform right swey.
And the thing moved off to the right in yaw as if we hed sone
kind of roll error in there and the SEF mode went out and then
we came back in and it centered. So, it loocked to me like when
we were perfectly alined the pitch needles and the yaw needles
were both centered. Afier we'd been in ORSIT RATE for awhile

on the platform you could see that the platform was off, but
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tnese yaw and pitch needles cn D-10, in my cpinion, were right
sn the whole time, And I bet thet's what the data is geing 1o
show. If they were off, they weren't off very far. Tt's all
o, the tape how we did the experiments. _ thirk it showed an
instantareous capability to pick up pitch and yaw end after
walting cut those sensors so thait they'd ve cut of the “ine of
thruster firing, TIwvery time we fired the thrusiers those sen-
sors Jucped all cver the cockpit. They sure gave us good
indications of yaw and pitch. I thought that was sorething.

co_.ins Tnat's right. And the recovery time from the thrusier firing
was extremely rapld so I think the scheme is useable ever though
these sensors are In the path of the thrusters.

Young I do too, dut we didrn't fire the iatergl or the vertical
thrusters so we don't know If *hat would nave c¢clobbered them
or rot 30 we couldn't use ther. BRut I thirk you coculd mount
then sc they'd be well out of the way. You could mount them
up on the nose like the horizon scanners or somep.ace in <hat
area and jettiscn them before reerniry.

Collinsg They didrn't work Z:2F. They !ust worked SEF.

Young ‘n fact, you could even mount ther with reversitle heads so
that they could be used BEF or SEF to pick up sometning.

Jollins Or a double headed thing or & selector switeh or scmething
“ike thaet.

Yeung ar'y BEF, sure.
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Collins Generally, it was & darn goocd experiment, and I thought it was
worthwhile.

Young I thought it was outsianding bvecause I could see immediate
application of it,

Collins We tcok some high speed biack and white pictures of the righs-
hand eight ball during these maneuvers and if they come out
they ghould give & Detter idea than our voices here on how the
needles behaved.

Young Turing the ster occcultation measursments (D-5) they sens us up
this method of controlling the Agena to pick up these siars,
and it almost ran us out of gas, using the yaw rate on, yaw
rete off. We almost ran ourselves out of gas, out of attitude
gag. So, I don't think thei's a good method of doing it. In
fect, I recommend gyrc compaessing for all modes of Agera opera-
tion. There's no senge doing anything else. Just iakes too
much gas to do the other one.

10.3 Tri Axis Flux Gate Magnetometer (MSC-3)

Young The tri axis flux gate magretometer: we turned the switch on
and forgot it, right?
Collins  Yes.

10.4 Titraviolet Reflection of the Iunar Surface {MSC-5)

Young The ultraviolet reflection of the lunar surface: we couldn't

do because of the lack of the moon.
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10.5 Gerini Beta Spectrometer (MSC-6)

Young

Coliins

The Gemini beta spectrometer MSC-6:

We turnied it on on the inspertion checkiist. That's all.

0.6 Gemini Bremsstrahlung Spectrometer (MSC-7)

Young

The Bremsstrahlung spectrometer worked magnificently.

10.7 Coior Patch Photography (MSC-8)

Collins

The color patch photography MSC-8: that's your favorite
experiment.

Cxey, color patch photogrephy. I guess the eguipment is ail
rignt., John put the equipment together. I exvended the rod
once I was out EVA stending up in the hatch. I took itwo or
three picturesa. I don't recell which, I believe i1t wes twe
exposures a% F/S, 1/250th and 26 irches whicnh is what I was
gupposed to do first, I then was going to switch over to

F/16 and that, of course, is when we had the eye irritation
provlem and got cancelled. This is slso the time when I jet-
tigoned both the plate and the rod, 7T frankly have never felt
lt was really necessary to bring that plate back and due 1o
the circumstances which prevailed a*t the time, it made 1ittle
gerse to me to iry to retrieve thet plate, So I just flung it
overboard so I had one less thing to worry about during the

-

ingress. That's 8ll I can say ebout MSC-8.

10.8 Zodiacel Light

Zodiacal iight, S5-1: we boot-legged that cne, I1'd say we got
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about 80 percent cof it.

Well, I hope so. I didn't really stabilize as much as I should
heve on some of the stars but T think we did a good encugh job.
I couldn't seem to get it any better. The main motion I had
was in pitch., Yaw and rcll were okay but I couldn't seem to
get pitch to stop. 1 couldn't catceh the pulse Just right to
stop it.

Well, lcoking out the right window, everything loocked good
except that we didn't get started right at sundown because we
were suppesed to be doing D-10. As a matter of fact, we were
doing D-10 until shortly after sunset when we got started on
S§-1, 8o that the zodiacal light pictures, I1'm sure, will not
come out, A1l we'll get is a pleture of the western airglow
but the sun was too far down below the horizon to have any
zodiacal light. Other than that, we should heve gotten good
pleturea. We followed the western sky around to the Milky Way.
We pitched up through the Milky Way, up through the zenith,
down to the northeast horizon. Got plctures of the northeast
and east horizon up to and including sunrise. 8o we should have

gotten about 80 percent of what he wanted. I hope so,

10.9 Synoptic Terrein Photography (§-5) and Synoptic Weather

Photography (5-6)

Young

Synoptic terrein photography and synoptic weather photography:

unusuil or significant sublect matter. We tock some pictures
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over Corpus end some over Arabia. (Dad gummit, we ran out of
film.) We took some over South America and I don't remember
what we were taking thew of, but every time we had a chance
we took some., We took some pictures over Mormosa and China.
We didn't get a chance to take any over the Philippines, or
the areas that they wanted us to photograph. I think those
5-6 pictures showing weather development - the first picture
south of Formosa and the next picture from the north of
Formosa - is what the 3-6 pecple were looking for. They were
looking for two passes over the same land mass and that showed
the weather development over that particular island within

90 minutes and this is the kind of stuff they're locking for.
We got a lot of pictures of clouds from 400 miles which ought
to show a lot of cloud development and, of course, we could
do rone of thet looking down. Remember any significant plc-
tures you took? Hemember those pictures we toock over Corpus?
Yes, the best ones that I thought were the ones we tock over
the China coast.

Yegs, that was & lot of fun.

And I'm not sure exactly where we crossed the coastline but
we should have some darn good pictures. T think it was the
Yangtze River......

Juemoy, and Matsu and the Pescadores and the whole of the

Chinese coast there. It was very pretty.
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10.10 Micrometeorite Crater Collection {§-10)

Young

Co’lins

Micrometeorite Crater Collection (S-10}. You got it.

Yes, we got the old 5-10. The rew 5~-10 I threw away because
we ran out of fuel and I couldn't go btack to the Agena and I

didn't figure there was any point saving it so I flung i%.

10,11 Particle Collection Device (§-12)

Young

Collins

Yourg

FCSD REF

collins

Particle Collectior. Device (§-12):1 We lost ii., That indicates

"to me thaet we need scme way to resirain items that we're

bringing beck EVA. You can'it do but one thing at & time. I
couldn't deo anything but fiy that mechine end 7 don't remerbver
it snesking ocut, There was no place I cou:d stow it or jam
it, or lock it to keep 1t from goirg someplace so I lost it,
We need a snap of some sors on these things so we can just
snep them on with a quick snap motion, say, on to the overhead
circuit bresker guards and Zeave them. Don't you thirk?

Yes,

I hated to lose it, but I think it's inevitable uniess we take
the proper steps to assure we don't lose 1t. 4nd the same Is
true of everything else when you go EVA. We've got tc strap
everything down. If you don't want to lose it, you've got to
strap it down or stow it.

Did you have ary trouble gettirng it out of <the mounting
bracket?

The 5-127 No, it came out easy. The nose cover jettisoned
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as advertised...
Tou had & lot of trouble getting down in the seat to hand it
to me.

Yes, I d4id.

10.12 UV Astronomical Camera {S-13)

Toung

Collins

TV Astronomical Camera (S-1%). I hope we got good data on
that. Of course, we had ORB rate, swinging us through that
ster field. We couldn't help this because we were tied to the
Agena but we got sbout 25 expezures or go and I hope some of
them are valueble. The lagt ones we got were of his favorite
field - Gemma Velorum - shortly before sunrise.

Tt'g easy to identify.

Right., The great majority of them were taken of Centaurus,

10.13 Gemini Ton Wake Measurements {5-26)

Young

Collins

Gemini Ion Wake Measurements (S-26): Well, we only got one
bit of deta on that and that’'s when we departed. We turned
the Agena TDA south there for a rev, when we woke up the
second day to pick up the ambient data, and we took pictures
of it backing off. And when we backed cut I think all that
data will show up, right?

Yes.
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11.C PREMISSION PLANNING

11.1 Misgion Plan Trejectories

Young

Collins

Missior Plen Trajectories: Well, I would have made that
change sooner o get us back down sc we would have had a
flight plan that was a little bit more like the actual
trajectories. Don't you think? I didn't have any way to
centrol the Agena configuration. Knowing what I know now
avout it, I wouldn't change a thing.

I wouldn't change a thing, I think we were Jjust victims

of Orvitel mechanics and it all depended on when we got off,
our launch time and date, and all the timing and everything
else was & function of apogee and perigee and the whole
mission plan had to build on that skeleton and that was
variable and there wasn't any way we could prevent its vary-

ing.

1l.2 Flight Plan

Young

Collins

I think we had a veautiful flight plan. I think we spent

a lot of time on the flight in the mission planning, in
flight planning meetings, to ensure that that thirg wents
pretty much the way we wanted it to. We had some things in
there which I would have rather not have done, but that's
the way the ball bounces...—

I thought we had a darn good flight plan. I thought we had

the best flight plan that's come along so far in the Gemini.,

CONFIDENTIAL



210

Young

CONFIDENTIAL

I thought we had a darn good balance., I think we had a
flight plan which was a compromise between the things that
everybedy wanted to do and the things that we could do and

I think it came out darn well, myself.

11.3 Spacecraft Changes

Young

Collins

FCSD REP

Collins

1L.4% Mission

Spacecraft Changes: I'd put some more snaps and straps and
clips and things like that to hold on to everything with,
but I don't think I would make any major changes, I don't
see anything wrong with the spacecraft.

What are you talking aboul here, changes that were wade to
our spacécraft before the flight?

Changes that you would make now after the flight.

Oh, well, I would put a timer in there. I really would.
I'd get a regular-old-countdown-one-hour~fairly-accurate-
stove-timer with a bell on it and put that in where the
Acecutron is.

Rules

Young

Mission Rules: I wouldn't change any mission rule, they
were darned good. As long zs the pecple on the ground were
flexible enough to break them every once in a while, we're

okay.

31.5 Exper iments

Collins

Experiments: Doing MSC-8 prevented us from getting some

nice pictures...
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11.6 Training Activities

Young

The kind of things I'd like to see done differently for
training activities, is to be more realistic. But I don't
know how you can get it more realistic without spending a
lot of money. If you're going to be practicing tracking
targets where sunlight coming in the windows is a problem,
vou ought to shine sunlight in the window. Iet the guys
gsee what kind of a problem it is. I'd rather play the
scrimmage worse than the ball game. I'd like to train
accordingly. We spent a lot of time in our pressure suits
doing just that and I think it paid off becuase our time-
lines involved a lot of work in the pressure suit in a
hurry and we didn't have any trouble with EVA preps and
stuff like that. And that's because we were more miserable

doing it in the simulator than we ever were in flight.
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12,0 Mission Control

12,1 GO/NQ GO's

Young

GO/NO GO's: I don't know why they insist on doing that.

I don't see why they don't assume you are GO unless you are
NO/GO and then tell you, you are ¥0/GO. I mean it's just

a formality. Why do we even bother with it when there is

no deubt in your mind that you are golng to go or you are
not going to go. MNobody nas to tell me I am GO for the next
day. 1f that spacecraft is working all right, they won't

get me down anyway.

12.2 PLA and CLA Updates

Young

]

Young

Collins

Young

PLA and CLA Updates: Those were nice and we didn't have
enough room in ocur flight plan book to copy them all, We
nad a page of them, but it wasn't encugh. I wish they would
read those & little more silowly. I wao always in a hurry

writing them down,

2.3 Corsuaacles

The consumables worked jusi lixe that they were supposed to,
We nead plenty of oxygen, plenty of hydrogen and plenty of
electrical power.

We nad plenty of CAMS, il turns ocut. I don't znow how much
more OAMS we needed, %wut had we known that, we possibly
could nave separated from the Agena eariier, but I'd hate

Lo have done 1t..
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12,4 Flight Plan Changes

Young

Flight Plan Changes. The flight plan update: I knew that
cnce we got past the first day, no matter what ind cf
mission we had it wouldn't have been nominal. I don's know
why I didn't carry a lot of paper in my Flight Plan to write
cn, I had & lot c¢f trouble finding out where tne undates
were coning from next. I thinx we ought %o put those things
ir: some format and have them read off the same way everytime,
None of these missions are going to be nominal, You might
as Wwell get down tc that right at the outset, This is in
regard to the trajectories. If it is going to change your

whole timeline—we should take a look st tnat.

12.5 Experiments Real-time Updates

Young

Collins

Experiments Real-time Undates: I tnought they were real
gecod when we did them. Did you see anything wrong with
this? Did any of that stuff in there ges you?

No.
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13.0 TRAINING

15,1 Gemini Mission Simulator

Youngz

Collins
Young

Collins

T thought it was a good thing for procsdures training.
Every 1ittle nitch for the Gemini -- but talking about
the Gemini/Agena operations, they can't do that, We
can't hack that one, if you had a2 hard over —- we'd
give you that one. There iz no way to practice status
panel failures and I know that sure is necessary.
Launch and orbit-- that is good. Orbit determination,
predict navigation -- we never went through any of that
without bombing out. Never once in the Mission Simu-
lator did we run through one of thoss things ~ithout
bombing oat a zomputer. We never really had 3 real
good time line on how long it was going to take us to
do that. We were never able to run it, and we never
were able to run & Sim-Net-Sim where we ran through to
an M=4 without & computer being bombed out either here
or in Houston. Off the line, five or six times, wvery
frugtrating. 1 don't think, in view >f what I know
now, that it wag necsasary to do 1t, but I would like
to have it done. Did you think it was necessary”

No, but it would have been nice.

We should have a set policy if....

I'm 8till not sure if that math flow is corcect.
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I'm not either,

I d't think we have ever seen a demonsiration that
math flow is working properly.

Yes, I don't know’but they won't probably know until
they analize the data. Predict navigation. I1 seemed
+o work properly. Rendezvous -- Well the nominal
rendezvous is all we ever did in the GFS,and I think
thet was a mistake. We ghould have 1looked at some of
thege off nominal cases, but we Jast dida't have *ime,
Thet's right, we lcoked at the failure modes and we
ghould have locked at off nominal rendezvous trajeciory.
Gosh kaows 4e did eaosugh of it. EVA -- We did two

EVA preparations down here at the Gemini Mission
Simulator,and I thought they were real good and pretty
representative of what you did in flight., I think the
trouble 1s to station keep on that rascal while you
were getiing your suit on,

The trouble with the EVA prep, and we knew this before
the flighﬁ5ls tnat we aze gorkitg with inferiasr eguip-
ment, and we are werking under cne g. The training
equipmert 1s never like the flight*t ecuipment, particu—
larly the chest-pack. I think what we really shouid have
bought from the beginning was £raining chest-pack in

wiich we have all the lights, controls and displays ard
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what not of the real chest-pack to include all the
switches and including the evaporator and everything
else, I realize the evaporator couldn't work at sea
level, ao you would have to put dry ice inside it just
like they do. Instead of having a dry ice pack}just

a shell with no controle or displays or signals or
alarms or anything, you ought to have a fancy training
pack which would do everything the real one does, except
that it would use dry ice instesd of z water beiler.
This would have added a lot of realism to the training.
For example, thia would have shown up the fact that
thisg 70-millimeter Hesselblad bracket which fit down
into that keyhole slot was not a good idea. This
didn't becomz apparent until 2 days before the

flight when finally we were able to mate the flight
bracket with the flight chest-pack. Then it was too
late. What I should have done is tape that thing

down.

Retrofire —-— I think the procedure was good and the
reentry procedures was good, I never flew that case
before, We haven't been flying trajectories where

we come out at 250-158. Maybe they ought to lock at
that, It is a different feeling of course first couple

of times. Let me say this about Rendezvous. I don't
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Young think the displays for braking and target alinement
and target tracking is what it should be. I think
that if you are going to have a display for that it
should be a blinking star. 1 don't know how you can
blink one of those stars, but they have little stars
in there that look like astars. They should be able to
make one of them blink, to give you the proper out-
the-window display of the target. When you are oper-
ating in the daytime and locking &%t a pint source,
they should be able to put one up there for you to lock
at, because that is all you are going to see., It is
a2 trecking task and they might as well get realistic
about it. There was no way in the world that Mike
and T had any confidence on the braking phase. We
were on 1t and we couldn't tell how far we were to
that target, We Just sort of had to let it run in
there until it was real obvious, It would get bigger
and bigger and then take off some. That is a rather
expensive way to brake. Tt means you are going to
walt for the other guy tc come back for you. That
costs you some gas. All the same it's true, there is
juat no way thet you can optically get a good picture
of the braking phase without having a 3-D type. 1

think that looking at it through a visual dlsplay waa

CONFIDENTIAL



218 CONFIDENTIAL

Young okay., I wag worried shout not being eble to see
around the edges, you know, not being able to see as
wide but I den't think that is necessary. I thought
that would be a real handy backup technigue because
the only cues the pilot has is the ones he sees with
his eyes, I thought it would be helpful if we are able
to gee a 1ot moe-., If goua ooald move yoor heald up
¢loge to the window simulator and see stars out to
the side or see down at the ground or see the horizon
over head, so we could practice thezse failure modes
like using the sextant. We really didn't need %o do
that on our flight but that is a good ides to train
the senses of the crew that are going to be used on
the flight, if you can. T don't know how you would
go about doing that, but I sure believe in it. The
crevw atation was very realistin, Some pzapls don't
like aimalators, buat I think they are ....I can say
this about the GMS. We got a lot of time in this
gimulator, but there i®s a lot of time in there where
we are juat lying on our back and waiting for them to
load the computer or reset a computer or re-do some-
thing. Not all of it was worthwhile, but I think

 for the most part it is pretty good. T guess about

60 percent of 1t is good, but the other 40 was just
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like I say, Just time, We spent a lot of time in
there checking things out that wouldn't work. For
example, let me just talk about the Gemini X Missiocn
which is a pretty good one. It was a week after we
g0t down here before the 10-Z2 program was checked out
from Houston. Xow this is because of the slip in
Gemini IX., We really lost a week in the simulator,
which we really didn't need enywsey, but I think we
should have had it in case we needed to make any
change in our flight 2lan, We never did lock at &
nominal dual rendezvous case, noi once, We didn't have
the trajectories. The orblts people had a rendezvous
for the 10-2 prograr thet haed & mile and a half or a
guarter of elipticity in it, Sc ocur cards that we
were using for a time line to arrival time for a
braking phase never would work. We would have to see
that thing charge from a dblinking light tc a target.
It iea & darn good cue as to when you are a mile asway
from it, but 1t is not a real world cue by any manner
of mears bhefore you could start breking. What you
would like to de is if you are in eny kind of a nominael
situation, you would like to go by these times. T
don't think in a resl world except the date that Mike

got back from using the sextant that we could very
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well tell how far we were. T thirk you want to plaey
it conservative, and we played it conservative. We
wer.t ir there hot ard T don't see how you could do

it ary other way. That data should have been nominal
and all checked out, & monthk, 2 months hefcre we

ever got to the Cape. I dor't see any reasorn why it
couldr.'t have been., We had a ot of off nomina? points
and we never locked at any of them. We had a lot of
of f nominal settings ard we rnever lccked at any.
Origirally they proposed that we do the engineering
evaluation of Nav Orbi+t Prediet ir Houston in the GMS,
"hey talked seriously of that and we could never inthis
world nave done that. Do you remember that? I am
talking abcut gll these reset points and doing our
engineering evaluation., Wow our real problem we had,
with Orbit Determine and Predict Navigation, and I
dor:'t think we ought to forget it, is that they were
doing the ergineering evaluastion, astroraut training,
and accuracy evaluation up at McDonnell at the same
time that we were doing that. That is tco late. They
didn't get Orbit Determination and Predict Navigation
checked out until a week and = half after we were

dowr. at the Cape, which wasg kind of late. Yes, we got

changes right up until a couple of days before flight.
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We changed our trajectory orbit once to see if that
would help us any and *hat didn't change anything.

We didr't really have a good handle on what kind of
operations that we wanted to do with a docked Agena
tntil the last two or three days. We had a logic
choice that was wrong in the math flow —- that address
55 9999, We didr't find +hat ou®t uniil about three
days before flight. We had eneptial needles that
never werked properly urnitil we had done enough of
them to know that they were different and that was
about a week before flight before we found out that
they didn't werk in the simulateor. That is cne reason
why it is 1little confidence that they work in the
spacecraft. Everybody told me that the math flow

was different. 3But 1o find ocut that those basic

type things that we have been using to train with
that late in the flight is poor. We did the same
thirg on Gemini III. We flew the first valid reentry
_ess than & week before the flight, The first one
that was trajectory valid. Of course, I'm no* saying
that all that other training that we did wean'< good
in flying reentries and everything, but I think that
is just pushing it & 1ittle. You are going to get in

trouble doing that some day, If we ever go up *here
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and Tyn inso a real late math flow program and don't
have those things ironed out ahead of time, we're
liable to get in *rouble. If we ever run into a
situaticn where we cculd have trained for it on the
ground with the simulator, and not have done it would
be a bad thing, I think. I guess that is all T have.
I am gll for valid simulations., I'm sure that GMS
reentry is not like the one thet we had in flight.
The dynamics of it is not the same, the needle per-
formance is no*% the same., I don't know what the differ-
ence is, but that needle didn't move once we got the
needle centered. Tt didn't move off the peg the

way it does in *he simulator. It didn't move at all
ard it didn't move cross range the way it does in the
simulator either. OScnetimes it gets up and walks
across thaet simulator and there 1s no reason for that
that I can see, but it deoes. Anyway the things that
the guy has to do, at least control wise, were things
Zike braking and scme formation flying and stuff I
think that they ought to te a little more realistic.
We ought to get a little better handle orn how much
gas it is going to tske to do them. We actually need
to know this for mission planning purposes. You have

g lot of training time in Houmton, but most of it was
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involved in checking out the dual rendezvous for the
guys ard tha®t wasn't the right program. It was check-
ing out the prucaluares and then we Weﬁt tc a different
procedure entirely. We never go* Orbit Prediet to
creck out in Houston. They told us that 1t was going
to be working a monthk befere they said that 1f weould
be. One thing that I know in both simulators, is as

a fact is that everytime the crew says there is some-
tning wrong, even 1t may go in log somewhere, and
somebody may work on it, but nobody ever tells you
what they found wrong with it or if 1t was fixed ox
not. That should be a more formal procedure, I think,
or we never would get some of these problems fixed.

I thirk what they cught to have 1ls & form for the
gimula‘tor like you have for ar airplane and when you
get through with the simulator, you write up the
followlng discrepancies 1, 2, 3, and 4. They cone
alorg and witl <that, or when they occur, you tell

them what happened.

Yea, but I think not enly should you tell him, but he
can write ther down and....I thirk too when it occurs.
It is not ss formal as it ought to be.

That is what I think toe. You should sign it off like

you sign off an sirplane. XNumber one ckay or some-
tning.,
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They ought to get up something that when a guy gets
out of the simulator he should sign a form that these
are the discrepancies.

Yes, they ocught to keep a atatus book sc¢ when you
come up to fly the simulator, there should be a book
with ~- I don't care if you have red disgonals and
all that, but there should have & statua. In other
words they should had you a book and that book should
say all right the following open items still remain —-
the g meters are inoperative, the etc.

Do you remember how long before we could load any
modules in Houston? It was three monthe before we
could and they kept saying it is magic. I don't buy
that. The simulator is the moast valuable piece of
gear thaet we've got and for something to go wrong
with it in the DDP or something to quit or one of the
DDP's to quit and then everybody say we will just re-
load it and go on from here. Man that doean't show
me & thing. There cught tc be something wrong with
it and they ought to fix 1%, because we wasted entirely
too much time getting right in the middle of the ren-
dezvous and then have the thing freeze up and having
to start it over again. Whille that is gcod training

for 2 while, we could be better trained if we'd com-
pleted some of these things, I think.
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13.2 Launch Abort Training

Young

I'm not convinced that some of the rules for abort training
would do any real good, sc I dor't think there is any point in
going into it here., I think the probability of getiing out of
the Gemini Launch Vehicle 1s pretty low if <hat quits on

you right close to the ground. I've always thought that. It

is just like & cold cat shot, you don't have much of a chance

with thet kind of & system.

12,2 MAC Engineering Simulators, Rendezvous anf Heentry

Young

I think the MAC Engineering Simulator is a good tool but I don't
think the visual dieplay is adeguate for braking. We did nec
reentry simulations up at MAC, I think it is useful for train-
ing procedures end for looking at different tralectorles rapidly
because they can relcad 1t and present you with different type
of trajectories, and I think that it is pretty important to do =
lot of trairing on there se you can get arn Zterative fleld for
how thepe problems are going. I kind of wish that we had socme-
thirg like that in Fouston. We ought to have our own where
somecne could 3it outside and watch you while you mre learning
the procedure, or scmething, and lock over suoulder and help

you with 1t Zike they did a% MeDennell., We shouldn't have to go
to MelDonnell for that. They should have a better out-the-window
dieplay; I thought that was kind of wasted pracitice with ORB

determination, using those funny looking starfields. ror s gulck
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and dirty look at trajectories, it was pretiy good and for a
rethod of learning procedures, beceuse a guy can _O0K Over your
ghoulder whereas in a GMS nobody can tell you; if you are doing
something in there, they have nc¢ idea what you are doing. And
since it is something like rendezvous or orbit determination or
orbit prediet, it is & two-handed job, and even if a guy ir one
geat knows what the cther guy is doing, he can only help him
Fal® the time., In & real world situation, wha*t I was going to
was _ook over my shoulder and try to check all these correciions
40 an orbit determ end orbit predict. DBut, I was tco busy flying
the gpececraf+, T didn't do ary of that. So, he might have
rade gome simple math mistakes thet anyone can rake and I
couldn't have caught them because I was too busy, ‘That weter
boiler yew problem kept me stick arnd throttle the entire time,
and probably I might have made some math mistakes becaume I
couldn't stcy to check my work the way we could ir the simunlater.

1%.4 Translaetion and Docking Tralner

Young I thought that was pretty good. Once I really Jurped or thase
guyse, anrd they put *the treiner dowr and got all the drift out
of i+, and then it was 7ust about like the real thirg. You
car. fly it Jjust like that, get clese *o 1t without humoing it
cr hitting it or toucking it, and I think thet is probably

pretty good training.
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Yes, I think that is darm good training.

When I got up there flying the spacecraft, with respect to the
other target, there wag never any doubt in my wind which way
was up, down, Left, right, forwards or backwards. Trat motion
wag all reflex actien just like when yeou fly formation on
another airplane. You don't thirk about what you are doing,
you just do it. This was the same way, except for firing thal
up thruster. I think that time really paid off. We probebly

didn't need that mucl, but T think it was good fime.

13.5 Planetarium

Young

Collins

Young

I *thought the firet trip was very worthwhile, and I don't think
we needed another trip. When we used the GMS for a planitarium,
I think it worked resl well,

Yes, I think the planetarium wasg sort of a little fringe bene-

1+, If wyou think you can gqueeze in a couple of trips to the

ke

planctarium, I think it 1s nice to do that. One could really
learr an awful lot about the stars in the pianetarium. Hour for
hour, the planetarium iz a lot more valuable than GMS.

But ore of the probtlews we had, for example, it's a simple pro-
tlew, was the star ball alirement. Until the last couple of
days, nobedy could give ug pointing commands where these stars
are, I think it is pretty poor. In fﬁct, we got McDonnell and
FCSD and the GMS people down here together, and it was apparent

that all the stars were in a different place. Xone ¢f the three
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coulé agree with eacn o%her, where the stars were. I knew
they must be somewhere, but I didn't krow exactly who was
right. I think the GMS was prebably as accurate as anyone.
We should hsve star point commends two months before the
filighs. Thney krnew within 10 minutes when we were going to
launch, and they don't change that much,

13.6 Systems Briefings

Young I think we got enough bui the one thing that I didn't paritic-
ularly appreciate on the systems briefings were the Agena
gystems triefings from Lockneed. When we ask them all these
cperational guestiors, nobody had any answers on tnem, and
nopody thougnt about them. Wnen they 4id give us enswers,
ha>f of them were wrong, They said it would teke us abous
1000 lbs for Gyro Compess, and that type of information.

Wny the people who maxe the vehicle think thet I dor't know.
~ thirk we were benefited by the time we spent with Mel
Brooks end thei bunch to get that format straightened out.
mspecially, if I had known that we were going to use zhat
thing so much.

CoZlins Yes, 1 thougnt we could have used more Agena training.

Young if you are goling to live on the Agena for a day, you shouid
xnow it e little better than we d4id.

Collins We lucked on that. You knew what you were doing, but I
didn't. I wag over there throwing switches. That was oy

contribution to the Agena program.
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Young Yes, but you've got to remember I've been studying the thing
for 2 years.

Collins I felt inadeguately trained on the Agena, and I guess I don't
have anyone to blame buy myself.

Toung You had a lot of training to do, You had to Iearn fresh,
rendezvous and crbh nav end orbv predict and all that stuff and
keep up with it; I didn't,

13,7 Flight Experiments Training

Young I think it was very geood. I was kind of dieappcinted that we
got S-1 changed on ue at the last minute, but we got 1t lroned
out. t was a communiceticns problem, that we got streightenrd
out., Hemember when we changed the pattern? We were a 1ittile
onecerned whether it was golng to be pointed in the right direc-
tion after I tried it one time in the GMS. I shouldn't have to
waste time in the GMS golng through scomething like that., I
think that's sncther point. I wasted e lot of time going
through stuff and setting it up right to use. I think that it
gshould be 8ll written down in & format that somebody else has
loocked through and glven to a guy and it says "Yes, sure this
can be done",

Collins We wasted an awful 1ot of time explaining to experimenters how
the mspacecraft worked and why we couldn't do their experiments
the waey they wanted us to 4o 1t because the spacecraft systems were

designed, and limitations would not, in any way, allow us to do
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anyshing remcuely clcese tc what they wented. Tuey should do
their nomework, those guys,

Either thas, or scmebody should well ther what the capabilities
ard "imitaticns of the spacecraf: are. Particularly when you get
a trecking experizent like pointing control.

1 dem'% think +hat we skculd be spending cur training time
briefing thne $-26 experimenier on how <he OAMS system of the
Genini worxked, for exemple.

We spent a lot of time orn theai; and we spent a lct of time on
experiments briefings filling those guys ir and in fact, scrt
of being mcrale booaters for them. Trying to tell them that
they would gei good date, trying “c boost their moraie. We
spent a lot of tire with them., We spent & lot of Time trying to
coordirate ali that gtuff intc the flight plan, toc, and

of ccurse every expericenter had exactly three times the load
thet we could put irnitc the experiments. When I first figured
out nhow many experirernts we had on the flight - -. We had
scmewhere, I guess, beiween 24 and 30 ncurs cf experiments,
which meanz we could have spent a little over three eight-
hour-days and done noihing but experiments wihicen, of course,
wasr't feasible. We itried +to give them & fair shake. We
cnanged the f£fligh't plar so we could do thelr experiments.

T don't xnow that there shcould te that many experiments on
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a flight. There's a couple c¢f them that we had that were
really Yeracker jack". Why should they give you 80 many
experiments? You can't do a good job on &ll of them. There
is no way. We were only doing 1/3 of what those guys wanted.

Collins Yes, I know it. They dc ask for tco many things.

Youné Seems to me like you could do the same think if you had i/3
the experiments.

Collins Now, of our experiments, we nad whati, 15 experiments?

Young Yes., 3Rear in mind now, those 100 percent numbers are just
1/% of what they wanted tc s*art with. They wanted three
times the D-10 siuff we did, and they wanted six passes
of D-5, originally. They wanted two night pesseas of
5-13., I don't blame them. If I were an experimenter, I
would ask for the same thing, I don't know that the flight
crew should spend a lot of time chopping those guy's
experiments down either because T'm not sure that mekes for

good relations bhetween the asironaute end the experimenters.
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3cme of the experircents were real’ly well Zhought outl,

T <hougns.

-5 ard D-1C0 and 4, 5, 6 ani - -.

3, 6 and 7, - don't krnow how well *they are thought cut, bus they
were pretsy complicated anyway. T don't krow what deta they
will get back from them. D-12, I didn't thirk was - -,

Pardcr me. Orn D-2 they gave ‘T 28 per gecond compieticen. T'11
bet you that thirg is 80 per second as far as the objectives go.
D-10, they gave a 43, 2'd give Tnat one about an 80, too.
Zodiacal light, I'd give thet cne about an B8C Instead of a 20.
5-5 and S-6, we've gos it made. T shought <he briefings were
real gocd. Some of the experimenters would ccme arcund

and *alk tc you wher they had e problem, which I think is &
pretty good idea. The fact that the 5-13 experimenter came down
here & ccuplie of days befcre the flight and explained <o us what
he wanted-—. Actually it was just toc late in the flight to do
thnat-—— but ne explained preciseiy wnet he wanted.

Dr. denize, he was & good guy to work with., Anrnd Dr. Femenway

on the S-1C experinment was a gocd guy t¢ work witn, on S-10 arnd
g-12.

when you xncw whet the guy warnts, precisely. I1I3's roi a.ways
eviden®t unless you talk to fthem after you have nad a charce

to really look inte the experimernt socme. 3ut we nad a procedure

where, just arbitrar’ly for example, it said, 11 teke one photo
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et 10 second intervals". Well, come to find out what he really
wanted was the best tracking he could get for as long es he
could get it. BSo if we had one going that wouldn't move,

we'ld just let it rum.

You know, I'11 bet Dr. Henize got good data even with that yaw
across there. 4ll that did is spread it out on his film.

It will be interesting tc see. But 20 seconds at 4 degrees
per minute is & lot of spread.

He mugt have known that or he wouldn't have said 20 seccnds.
Somebody must have.

Yes, loocking back on it, I'm surprised he didn't say 5 or

10 seconds.

13.8 Spacecraft Systems Tests

Young

Collins

That's Mike's fevorite area. I never got to participate in
Plan X-Rey, because I couldn't keep Mike from breaking the
encoder. Sure glad they fixed it. That was worth Plan X-Ray
right there, tc have it, or break it.

I think spacecraft systems tests are usually good because they
let you get intc the actual spacecraft and become familiar
with it, and any peculiarities it has., I'1l tell you, as

much as you learn about the systems from it, I think it is of
limited velue. I think you get more benefit from studying

the hendbook and reading the teat report.
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Z'w afraid so, and I think it's that way because those things
are designed for the test engineers, ani they should be a little
more fesigred for the guys in the cockpit. If a crew is going
to participate in the spacecraft gyatem teat they should be run
in such & uwatter that they get some training out of it. TYou can
do that real easily by - - — when you're doing a reentry mode:
test, you indicate what the attitude display is suppcsed to look
like, and why it looks that way. You can do that ren-

dezvous mode test by indicating what the numbers are supposed

10 be and why they are supposed to be that way. It's not always
obvicus what they are supposed to be. Originally, when a space-
craft comes out and you run through those tests, you find

out a lod sbout it because it doesn't always work like the book
says “t's supposed to. A lot of the tests they run

are prinarily deslgred as ergineering <ests.

T agree the crew didn't get near what I thought we would get out
spacecraft syssems tests., They just go too slow. I don'* know
why they go that slow, either.

Well, I con't think that the test crews were particularly sharp
on our systems gpacecrafi tests.

Especially up at St. Louis,

That's what I mean. I don't know if they have had a change of
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personnel recently, or what, but it seems like they'd go through
those SEDRS, itew by item, and they'd never plan ashead. For ex-
ample, I can recall on ane of them....

We spent four hours in the spacecraft waiting on a battery.cord.
We wanted, for exaumple, to look at the 5-12 package and they had
a work 2tand in the way and nobody ever thought to lock ..

ahead, and bave the work stand removed so that when you.céme to
that step that required locking at 35-12, 1t would be gone. You
would just blunder right on up to that step and they'd say, "Ch
yes, I see we have to move the work stand". That might be a

20 minute job, getting everybody out there wmoving the work stand.
That could have been done heurs before. It's just during the
SEDRS, they Just seemed to go through it step by step, and they
didn't look ahead or plan ahead., 8o what I think about the sys-
tems tests ie, the cockpit time is good to get, and it's good to
be familiar with the computer, and the little funnies in it.

But if I had & conflict in wy ftraining schedule, I'd do something
elge other than go sit in that spacecraft in St. Louis, and 1'd
make up for it by reading the test report.

We didn't get as much out of it as I thought we would.

Not only that, but also I get the feeling — andthis could be dead
wrong-somewhere back in the past, we haven't really truasted

the people to put the spacecraft together xright, and that our pre-

scence there is sort of verification that the thing is being
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horestly run. And I don't telieve that's the case &t all. I
think that it is being honestly run. There's ercugh checks and
talances, NASA inspectors, test reporis, ard ID2's. The papex
work is so riggez that I don't believe that anyvody is trying to
"pull the wool" over the eyes of the crew,

Young I dorn't +think that anyone thinks trat.

1%.9 Egress Training {Pad and Water)

Collins It was rnice,

Young Did you feel that was beneficial? ZXelicopter pickup.

Colling Yes - -

Young Wry 4id you get in the swing backwards if you felt it was so
bereficial?

Collins Wwell, the reason I did that was becauvge -~ -

1%.10 Launch Siculations

12,11 ZHeentry Simulationsg

Young I “hirk these launch and reentry simulaticns, all in ore, were
pretty good. Did you? The procedure?

Collirs Ves

Young The 5IM-WET-53IMS and +the GMS?

Collins Yes, thait's good training.

13.12 Simusated Network Simulations

Young That was good training, buts that computer bombed out. We never
corpleted a single one of them without kaving 30 wany bouwb outs

you can't believe it. We never did a rendezvous SIM-KxT-3IM,
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end I wanted to do that, I'll tell you something else that I
wanted to do that I never got to do. We could never get the
docked Agenas configuration to work so that we could iron ocut
this burn procedure that we finally agreed to do with FOD, I
gueas that 1s all right. It certainly worked out okay hecause
I know we spent a 1ot of time on our Agena, and it did work out

okay, but I would sure liked tc have had that behind us.

1%2.13% Zerc "G" Flights

Collins

FCSD Rep

Young

Collins

Zero "G" Flights, I think they are worthwhile, Yes, I think we
had about the right awmount of Zero "G" training. Mike,how many
flights do you recall, two down here at the Cape and two apiece
at Wright Patterson?

Four totsal,.

You'lve got to remember you and I had a lot of time doing that
hefore,

Yes, I felt like, really, that we got more than we needed in
this. Probably, the backup crew had about the right amount, I
guess. And also our equipment was pretty darn simple., On
something like the MMI there's a different ball game, I think

that they would probably need more than that.

13,14 Air Bearing Table

Collins

I got roughly 12 hours on the Alr Bearing Table. T think the
Air Bearing Table is a good thing., It is extremely liwmited, It

only goes 3 degrees of freedow at & time. That's not goed., If
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vou kad some device that would let you pitch arndi yaw simuitan-—
eously, it would be a 100 percent better thar the air bearings.
But in spite of the air bearings limitations, I think it is good
training, because if you stick with i+, the motion of that gur
to courteract an unwanted body metion Just becomes second nature.
In other words, if you start yawing off to the righi, you just
automatically, without thinking about it, pull <he gun oul vo
the righ% ard stop your yaw. And the same goes for pitch. I
founmd in the Flight that this was teneficial a couple of times.
Like translating over to the Agena, I staried picching down Ir-
advertently, and I was able to stop *that oxay. Aind prior vo
that, coming back to the spacecrafi, I was maxing hoth yaw and
piich corrections simultareously, based on putting together what
I had done in one axis at a time on the air tearings.

Do you think that was adequate training?

Yeg, I think 12 hours is just about righ: for the gun. On MU

I don't know. I wouldn't feel toc gualified <o comment about

how much you should have for MMU,

MSC Attitude Chamber

I 4id some work in the 20 foot chamber, and we 1'd some work

in the toiler plate, and we did some work in the 2 Chamber and

ind we did some work in the altitude chamber up at MAC, so we

had a lot of time or the ELSS.
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I don't really think all that is necegsary, 1 think it should
be a training requirement to have one chamber run with the
flight EL33, Beyond that I'm not really scld cn requiring
chamber rms,

You were familisr with the operation of the ECS so when you were
in the M3C altitude chamber, the 20 foot chamber, you checked

on how that operated. You got an emergency hookup in a vacuum,
which you wouldn't have been able to do if you hadn't done that.
That's right, we did that. What we gained by that I'm not sure,
perhaps confidence that we could deo it. I really think we could
make an emergency hookup. All you need ia four pounds differ-
ential pressure. It can be between 4 and 0, or it can bhe the
difference hetween 15 and 19,

It adds a little more spice.

Yes, it does, and I have heard this for years about altitude
chambers. It gives you confidence or something, Well if I
didn't have confidence that I could do this atuff, T wouldn't

go fly. I'm not sure you have to do that. I think the best
thing to be gained by the altitude chamber is the familiarity
with the actual flight ELSS. O0Of all the chambers, the B chamber
is the best chamber, because it doea have the silver simulator,
How about the sunshine? Was that bright out there and that

hot? Do you remember?
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¥o, jehn, I don't know, tecause in the I chemter, I was

ly fixed in cre crientaton with respsct o the sun, and

H
[
s
o
Fi.

in tke real worid, I was moving arcurd.

oo yvou thinx the B chamter was warm”

Yes, I think it was just like the sgpacecraft. I think if you
wanied the spececrafs o cool off at night, you would roil it
up before you go to sleep. I think if you randcemiy oriens

is in respect to the sun, you don'i neat up as vadly as if you
nad the sun beaiing down continuaily orn cone pars of the suis,
I reelize the B charmber has scheduling prokblems, but 1if iz
were possible to run each crew one time in the B chamber with

the flight ELSS I thinx 1t would be & good ides.

1%.16 Crew Station Moekug

Toung

Collins
Young

Cciiins

Younrg

Collins

We couwld use the crew station mockup for our EVA initial

evigion of those two cards, and chalk them wey down,

ks

And that was money in the benk., I'm gied we did that early.
Tnat's right it paid .ff.

I thought sur procedures for (VA were darr gosd. I thcughts
we had them recduced ¢ a ainimim., We gct everything checked
thaat we needed to get checked, Tut we did it in a mirizum
amcunt of tize.

That wag the only way we could do that,

I thirk that really paid cff. T feel gcod sdvout thas.

Gemini IX spent 45 perceni of itheir time on EVi Iraining and
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I would say that we spent 15 percent,.

Yeg, 15 percent and some time planning it.

We spent all of our time talking about how you snesk up on
pagsing Agenas.

It's better than rclling, pitching and yawing.

But, I felt resl geod abocut the EVA training, I thought we
trained for it pretty well.

Yes, 1 tnink it came out real weli. In a real world, if you
get serious about it, on & Standup EVA you can take the helmet
and gloves off and du a suit integrity check and put them c¢n
and lock everything up and do a suit integrity check and go
EVA in a minute. {Snap) like that. Maybe not a minute, but
5 min. cr 10 min, And do a good check too, and this inciudes
that check where you go to 3 psl and watch everything

prossurize.

15,17 Gemini Adapter Mockup

Young

We didn't make much use of the mcckup. They did have a crude
mockup of the nitrogen line connect, and we looked at it,

put we didn't real’y use that enough to comment on it.

13.18 Agena Mockup

Young

We went out on the road twice to leook at ranging on the Agena
and 1 don't think shat was worth while. 1 think it was proved
that we couldn't use the devices that we wanted to use

for ranges for this purpose.
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T think it was worth it one time. I shink you ocught o g
out ore time at night with a full scale fAgena Mockup and Jus=s
ook at 1t at various ranges.

Trhat would bte good for radar failure.

13.19 Sextant Training Egquipment

Yoang

DJollirs

Young

Collins

Collins

We_l, we never got thet inferral baby sextant that we thought
we were going S¢ use during the orb delermine. [t didrn's
come in until two weeks before the flight.

It was during tre Sim-Net-Sims, which was & cocuple or three
weeks tefore the flight.

Thast's »ight, when we found ouz we couldn't use 1t, we had tc
switcn to the D-2 Sextani, end shat's toc laze tc Learn trhat
kind of stuff. We shculd heve been using 4zat Sexsant back
when we were in Houston,

I trirk that was my misveke, criginaliy, and T Just felt that
we didn't have ary piace cnboard tc stow it. WwWhat we shcould
tave done was cut the D-% right ir the begirning anc swuck
with the D-9. Now, I felt that I was adecuasely trained on
that D-9.

Even tacugh you knew you couldrn't use <ne little sextans
either.

Yes, that's right and the little sextanz sha: they sent to
St. Louis for the Hybrid Jraining was nct representative of

the flight sextant, and we sguawked it. HEverything tnas we
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squawked, <rey gaid, "Oh well, we'll fix thai, that's not cn
the flight ar+ticie™,

Young And tren we fourd out we coculdn't use the fiight article;
avout twe weeke before the flight. It didn't meke any
difference because we got the D-9 orn there. It caused some
prchlems, for s.me people to have 3¢ scramble around there.

Coliing I felt iike I got encugh treining on the D-9, but the main
rzason ig that I got trained on it for Gemini VII§ I spent
wwo days ous at Ames iralning on ii.

Young Even at trnat, scme of the stars didn't gpli=.

CoZlins Yeg, thet's what I'm leading ur %o.

Thai one I jurst can's explain., There must be screshing the
matter with my eyerall. Maybe it is the funciion of wthe angle
through the window that you are lookxing at, or the function

of your nignt adapiicrn, or stigmatism. I just can't explain
sometimes being able to splii sters nicely and sometimes

rot teing able to. 2utv it heppened. 13 happrened in

treiring and it happened on tae flight.

12,20 Camera Training Equlpmend

Young I hoped the real situff worked better tharn the itrainer.
Thaz Maurer was bad news.

Coilins Yes, we broxe the Maurer several times; we, of course, did
breax the 16 millimeter Maurer in flight. I think they &:

a pretty fair jov of maxing that eguipment avallable for us
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congidering how many items they had sad whoe was using them
and what not. Tre camera gear is soaeshing that we should
get curselves three spacrafts shead, irszead of givirg
Gemini X the gear when Cemini IX got tharough with i+, you
should give Gemini X the gear when Gemini VI got through withz
it, and Gerini ¥I the gear when Germini V.I got througn with
i%t, and s forth. That way you can do the carmera zrairing
eariy In the cycle, and forget about i3 for a wnile.

I agres with you, in fact, Ii: mwight rot huzt o train gays
in how So use the particular piece of gear ithat they are
esing <¢ vee on tne flight in groups of 19. Take ther in
and show them how the Faurer works, alil ai cree.

I den's know that that is toc praciical; anyway 1 think

we got fairly good ftraining or ift.

i think we got training on operating iu; &L thirk sre camers
for ZVA cperati.ns has shcori comings end that you can't Ly
that "coltin-picxing" machine and crange film.

You can't tell you're out of film without locking dowr at
this liztle thirg, and if you are out of film you couldn't
do any-hing avout i1 whiie the guy is EVA out there running
arcund.

“hat's right. Those bists of equipment ocught to e "idliot
prcofed”, and they are not. In clther words, you can put

lenges in backwards, there are all kinds of misTaxes you can
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maxe putting that gear ir, T couldn't put the S-13% camera
together. T den't know whet T was doing wrong, but I
vhysically could ros get that lens cn.

foung 1 trougnt you were golng L0 miss that experiment.

Coliins Trat's right, I finally had tc glve up and give it to Johm,
ard he put the 8-1% camera tcgether. 14 consists of
eticking & lens Intc e camera bcdy arnd twisting 1t. Now
trere should be ore way thnat lens will fit, and ihere should
te only cre way 1t wiil twist, end there shcouldn't be any magic
se ogesting any listle groves lines up witr ary littie sliding
torgues or anytning else, end yet, I couldn't get tnal carera
togetner, and I precticed with it plenwy.

Young We voth nad the timer off on iv.

Collins  We broke the timer om it ir training, and we broke the Iimer
ir flight. %What broks ihat was the Agene, wrnen the PPS
1is off.

Young That would sreak arything., We dldn't allow slack encugh
gga'rst the wall. Tnat's right, we configured it while
we were waliting.

Collins You ¥now whet happened to it when we broxe it by 1 g in
training, and it only tock 1 g in flighs toc breaexk 1u.
T really think tre%t all those lenses, mirrors, brackets, and
slides; I thirk the pecple whe design those Jjust simply aren's

thinking. They ocught to make a preliminary desigr, and then
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they ought to think about it for awhile and maybe pass it
around and get some suggestions, and make it "idiot-proof™,
where you can only do it one way. I'11 give you an example of
good gear, and that's S-1. That guy on 53-1 has pui himself
a camera together that's going to get him good data and
everytime S5-1 flies, he's going tc get good data. Stuff like
S-13%, the guy is going to be lucky, because we are fighting the
equipment,

Young T really feel that we ought tc spend some money on this if
the pecple are really concerned sbout not getting pictures.
I feel pretty bad about not getting those EVA pictures;
And if we had some, T think it could do a lot of good for
the program. I felt bad when Tom didn't get any. They ought
to spend some money and get us 8 camera that works autcmatically
and tells you sall these things and 1s "focl-proof™. When
you turn it on, it runs at =& rate that you set 1t on, and ycu've
got a button or a switch that you throw, and you never have
to change the film. Or if you do have to change the film,
it tells you it is out of film. Someplace where you can see
it. I think those moments in spaceflight are going to be
pretty rare, where you really get scmething that you reslly
would like to have documented. Because in the main, I think
it is going to be pretty rcutine business. You hate to miss

it. I thought we had everything going for us. We had four
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“cottin-pickin" cameras, and we were going ¢ nave trner all runr.

2
]

Jolling Well, that is juet cne ¢f thosge things.
Yourg If *thas is the _eas®t thing we heve to worry abcut, I think

we are in presty goeod shape.
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