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1.0 INTRODUCTION

This report consists cf the technical debriefing comments by the
GT-3 flight crew, Astronaut Virgil I. Grissom, Command Pilot and Astro-
naut John W, Young, Pilot. The debriefing was accomplished onbcard the
spacecraft recovery vesscl, the U.8.8. Intrepid, on March 24, 1965, the
day after the ernd of the GT-%5 mission.

The purpcse of the debriefing was to obtain as much zetual cper-
aticnal experilernce and performance operaticn information as possible for
use in flight revorts, planning future flights, and crew training. The
guestions were prescnted by NASA Mannced Spacceraft Center representatives
from the Gemini Program Office, Flight Crew Operations, and Flight
Operaticns.
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2.0 PRELAUNCH

2.1 Prelaunch Systems

2.1.1 Comment or the ECS performance during prelaurch.

Young I'd say it was normal during the launch., Both the
sult purge and the cabin »urge went as well as
could be expected. T think one of the important
things to emphasize to the crew is to get that suit
compresdor on just as soon as they are connected
intc the system.

Another thing is to get the recirc valves cpen Just
as scon ag the cabin purge is completed. We only
had to use the O2 high rate twice to keep us from

breathing down the suit.

Even though we were breathing down the suit, I felt
like it was better than golng to 02 high rate, he-
cause we would get toc hot.

Grissom We weren't getting warm. We were getting adeguate
cooling on prelasunch,

2.1.2 Comment on the electrical system performance during prelaunch.

Young The battery readings were normal. The adapter
batteries were up above the knee of the curve. They
had been on the line for a couple of hours prior to
launch. As soon a8 we turned on the mains, they
took over the entire electrical load of the space-
craft and held it until we turned them cff agailn.

2,1.% Comment on the prelaunch commnications.

Grissom Prelaunch commmications were gocd. We had a good
hardline to the blockhouse and MCC. All the EF was
clean, We had no commumnication problems.

2.1.L Was the ejection seat adequately comfortable pricr to 1ift-off?

Grissom Wouldn't go so far as to say that the election seat

was comfortable. It wasn't too bad, though. We
were in there about 2 hours,
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I was miserable the whole time.

We hadn't reached the point where we were so uncom-
fortable that it was becoming painful, or in anyway
would interfere with our performance. My feet got
g little bit uncomfortable. T felt like they were
going to sleep at times.

The bottom of my feet felt like they were going to
sleep.

There's not much you can do with them even when you
get them out of the stirrups.

That is what I did. Even after they lowered the
erector, I was stomping around in there to increase
the blood clrculation to my feet.

My only source of irritation was something on the
back of the head rest that stuck to my helmet and
prevented me from raising my head.

Mine wasn't sticking,

2.1.5 Estimate the length of time you could have remained on the pad
without excessive discomfort.

Grissom

Young

As long as necessary; 4 or 5 hours.

The prelaunch time should be reduced to an absolute
minimum. You start losing efficiency when you stay
on your back for long periods of time. It's not
scmething you can put your finger on, but I can't
imagine that anyone would think of launching Gordo
for a 3k-hour mission after he's been on his back
for 5 hours. But that's what they were going to do.

2.1.6 Any additional comments or problem areas concerned with the
spacecraft systems or crew integration during prelaunch?

Grissom

Young

Grissom

Everything prelaunch went just as smoocth as silk.
I don't have any recommendations there.

I think there was some dead time in there.
There was some dead time that should be cut out.

They were 2C minutes ahead of the count, and they
loaded us 20 minutes early. I don't think this is
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the right thing to do., We &rew we would be in there
20 mlnutes longer than normal. T thinx they shculd
have waited until booster count caught up witk us,
even though it may have caused a short hold.

Yes, I guess that engine preovlem was wretty sticky.

Iater we found they torqued it to stop the Lloak.

2.2 Prelaurch Procedures

2.2.1 Coment on the prelaunch procedurcs {from ingress through lift-of?f,

Grissom

Young

Grissom

Young

Grissom

Ko rocommendaticns for prelaunch preeedurcs up to
lift-~off., We xnew whal was wolng on all the time
and how the count was progressing.  Sverything
proceeded smocthly, anda I have no criticism or
corment ir this area.

Did you rotice every time you wores talking on the
MOPS or ancther channel I could hear everytihing you
were gaying?

We got some cross talk when we woere switchod to
ancther channel, T could still hear you., I noticed
we woeuld nlcek each other ocut ceeasicnally,

Yos,

And T could hear people talking tc you. That was
digtracting to me.

Yaos, they cught tc be able tc sevarate thoso channels.

2.2.2 Coment co the procecdures used for firing thoe RCS and OQAMS on

the pad.

Grissom

Grisson

Could you hear the firing?

Proecdures for fivirg tho OAMS 1P fine.

When you fire those RCS pitch-down thrusters, you
get a reddish-orange flame.

Reddish-orange, Right.
You hear them sharp and clear. After we fired them

twice, there was no doubt in cur minds that they
were ready. They werc good thrusters.
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T didn't think they were as loud as the cnes that
we fired at the Liguid Test Facility. Did you have
vour faceplate open then? I had mine c¢losed.

I had mine closed tcc. There may have been some
difference in the sound, because we had our helmets
on. We didn't at the Liguid Test Facility,

We didn't, but ycu can sure tell. You can see that
it is5 a sood thruster, and when you fire the pitche
up thrusters, you can tell that they make the same
sound. You can tell it is ckay, Now when we fired
the OAMS, it would have beern difficult for me to
tell if the thrusters were bag.

I thought they were gcod,

I thought they were good, too, and I was going to
call it GO, but somebody said NO-GO. I guess we
cculdn't tell from the sound whether those thrusters
were good or bad. BSo, I guess we need a visual
obgerver tc tell what's going on.

What that really proves is that that vacuum filling
doesn't hold those lines down.

Well, it didn't take too long and they seem to
work right in T1light. But the firgt three bursts
that were called NC-GO gounded the same as the
good ones tc me, I couldn't tell the difference.
We could hear the firings all right.

Comment on the procedures for the crew countdown including the

transfer.

Grissom

Young

Grissom

Any recommendations for improvements?

I have no particular comments there, Everything
went very well,

We practived it encugh.

Went wvery good, very smooth.

Was sufficient time available for verification of the position
of the spacecraft controls?

Grissom

We could have verified the position of the controls
a dozen times in the time we had, so that's no
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probler., Everything is sct up pretty well, You've
only got about three or four switch mevements to
make, Anyway.

I ornly verified thom at least 10 tires.

2.2.5 Would an egress catwalk increase your confidence in egress
ability after erector lowering?

Grissom

Young

Grissom

Tt's an unfair questicn.
Yes

The catwalk wouldn't inecrease my confidence o oit.

2.2.6 Were you aware cf the GLV status éuring the courtdcwn?

Grissom

Young

Grissom

Young

Grissom

That was the one thing T knew that I missed. I
didn't know Lhow fast their count was ccming along

ar what they were deing. T tad to ask to fizd out
the GLV status. They told me that they wers lagging
a little ard we were ghoad of thewm, That's the one
thing that T weuld like to nave had that T didn't
Lave,

They did not tell us arytime they woere actuating
the GLV contrcls.

After once feeling these engines kick over and krow
what the vioration 18 — well, you know what it is.

You know what is going on.

They told us whern they oponed the prevalves.  The
crew necds to know that,

Yes, that was an interesting sensation. When they
cper. the prevalves, there's a lot different vibraticn

than anything else that I rermember,

I don't pelisve they co that on the wet mock.

2,2.7 Any additicnal comments or problem areas concerned with the
rrocedures during prelaunch?

Grigssom

I den't tkink I have any other comments.
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Young Yes, there is something I forget to say. That pre=-
valve opening is something new and different.

2,35 Prelaunch Training

2.%.1 Did any spacecraft operational problems develop during prelaunch
that had not veen covered in your missicn training?

Grissom No.

2.3.2 What changes or additional training for prelaunch would you
reccrmend?

Young T think we should go down a slide wire with a
pressure suit on.

Grissom That's the ore thing we didn't do that we should
have done. That would have ircreased my confiderice
a great deal.

Young There is no doubti about it, if you nad an emergency,
that's the best way to get away from that cockpit.

Grissonm I thirk that shculd be a requirement for all flight
Crews.

Young That's right. BEmergencies are going tc be in that
tank of fuel dcwn there, and you want to get away
from the pad.

2.%.% Do you have any comments on your training with respect to pre-
launch procedures?

Grissom No, I don't think so. You don't need fto train very
much for prelaunch.

Young No, I don't think so either.

L=l
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3.0 TAUKCE

3.1 Laurch Systems
3.1.1 Comment con the ECS perfermance during launch.

Yourg About 20 seconds after lift-ofI, cabir differential
Dressure rose and wont up the seale., During pre-
launch- whken we were pressurizing the cabkin fer
leak checks, the CO, sensor needle went halfway up

the scale, which indicated it was still pressure
sersitive. During lift-of, at 50 secornds the ECS
pressure went up to 5.8 and stayed there fer a secord
or twc, and went right on up to 6. 'en it rosc up
to 6.5, 6.6, and 6.7. You could see a lag in thre
last stages, indicating it was venting adecuately.

We have to change that missicn rule which indicates
wa will vent at €.5. After we wore in orpit, the

presssure came down alter a time.

There was 2 lag in pressure increase in the last
rige to 6.7. Trhe thirg was operating properly. I
think ECS operated rezal well. We didrn't get 2 no-
ticeanle ircreage in temperature. The water woiler
toox over. The highest the suit irnlet temperature
ever got was abcut =8°% or 599. I thought it was
pretty sood.

Grissom T don't have any particular comments on ECS, We
were comiortable all during launch,

Young Yes,

3.1.2 Comment on the electriecal systems performance during launch.
Young Tt was ncrmal,
Srissom Ne.

3.L.3% Comment on the preformance ci' the bocsier moniteoring insliruments
during launch.

Grisscm Okay, booster instruments did Jjust what I expected
them 1o de, At dgriticn, the two engire lTights went
of'f at the time they called igniticn, and fuel ard
orfdizer pressures con both the TIPS and APS sensors
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started dropping slowly. They leveled out and stayed
steady. I don't recall them moving enough after that
for me to tell, The secord stage fuel ard oxidizer
pressure stayed up. I know at 2 minutes 15 seconds,
they were ncrmal for staging., Staging occurred and

I don't remember the engine 1 lights bHlinking on.
They could have. Ergine 2 light went out immediately,
I saw pressure start to drocp, and oxidizer pressure
must have dropped dowr just like normal. Of course,
there were no rate lights st any time. During first
stage flight, there were no abnormal rates in the
pltch and yaw axes, other than the ncrmal pitch rate
that you could expect toc see because of the pitch
program. Of course, when we goct our roll program,

we got roll rate, I could see the rcll by looking

at the sky, alsoc, After lift-cff, I could lookx at
the sky and tell we were climbing toc.

That's right.

I didn't get rmuch cuve from the g forces at 1ift-cif ~
it's real, real soft,

Lift=cff is real scft. At staging, booster was
stable, and when the 3GS toock over, booster pitched
down very smoothly, I couldr't feel those engines
zirbal or kiek around. Tt was all very smooth., In
fact, the whole flight was smccth.

Yes,

There were nc unususzl rates, movements, or vibrations
at any time during launch,

Hothing near the wvibration that I expected.

Pitched cver smoothly below the horizorn, aré then
started guiding back up toward the horizon again.
The rates were very low all the time — lesgs than

2 deg/sec. I think the booster monitorirg instru-
ments are satisfactory and performed as we expscted
them to.

Yes. I eculd feel the rcll and »itch program start,
and it correlated perfectly on the ball. The atti-
tude error needle was indicating beftween 2° and

L° bvooster-nigh. The CAP COM called bocster high
and slowly diverging, indicating that the booster
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wasn't normal., TFrom staging on, it looked to me,

as [ar as the ovehavicr of the RGS, as if the needle
went full scale and I mean full 65. I turned over

to high secale to leox at it. It showed we wore

still high, and T guess it was about, maybe 10, maybe
as high as 20 seconds before the RGS needle came back
tc the center line, indicatirg it was steerirg, The
pitchover was smcoth as glass., The thing pitched
right down o¢n the hcrizon ard sterted to haul thke
mail, At this time, the IGE attitude error was in-
dicating 2 to 50 nese-gowny but everybody was saying
the track was ncrmal, so I didn't say arything,

3,1.. Describe your cues of lift-cff.

Grissom I couldn't feel thosc boelts blow.

Young T conldn't either,

Grissom I couldr't hear anything wusual., So ry cues at 1if<-
off were Gordc calling it, and the cloecx starting to
run zt the same time. Tt was Jjust seconds aZter
that, that T glanced out the wirdow, and T could tell
that we were clirbing,

Young I thought the noise was a lot less than the noise
associated with the LTV simulstion.

Grissom It was. The ncise level was a lct lowor., It was
a lot less than we had at Chance Vought. Thig is
a real quiet bird.

Youneg, Yes, just as smooth as glass. Just oveautiful.

3.1.% Descrive your Tlight through max q3 through BECO, through SECO.

Grissom

Young

Grissom

Okay, The bird was a little bit nolsy. We picked
up some aerodynamic noisc prior to the time we wernt
sonic. I could tell when we went soriec by the do-
crease in neise. 1 could tell cut the wirdow alsa,
hecause we had a 1ittle flap cr the antennz cover
vibrating.

Local shocks toc.
I thought the 1ittle Tlap on the antenna was going

to come off and come right through the windshield,
Then we went sonic and she just quieted dowrn,
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Smoothed out.

No more aerodynamic noise and it was quiet and
smooth from then on. We never had any vibration.

Ckay, at BBECO, we were pitched down locking at the
horizon. At cut-off, there were no unusual rates.
Nothing.

At BECO, we saw flame that came over our window.
There was some debris and stuff flying around.

Yes,

Like frost or something, T don't know. The mess
scattered arcund, anyway. But there was no doubt
in your mind that ycu had started aceelerating

again. We were up to about %g or Eg when I looked

at the accelerometer, The engine light went out
and we kept moving on. As I said before, when the
RGS took over, 1t wasn't as sharp as we had seen
in training. On the trainer, the needle kicks over
real fast, but this was very smooth. We were up
above the horizon, and we pitched down below the
horizon at a very smooth rate. My rate needles
were on high scale, so we were pitching down at
about 2 deg/sec. It pitched down about 13° below
the horizon on the ball, and T could tell that was
about where it was on the horizon, too. Then it
started puiding back up toward the horizon.

That's about what it did. It was high in the first
stage, and the BGS pitched it down below the horizon
and then steered back up. That's the way it locked.

It steercd down and steered back up, and then, right
at the end, you could tell you were coming right
down that horilzon.

Yes, I couldn't keep my eyes off the windows.

Yes, it was hard. At SECO, she cut off clean and
sharp. You could feel just a little bit of tail-off,
It wasn't just sharp dead cut-off, but it was real
fast. Then we got all set up to separate, T don't
remember what the IVI's counted up to.
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Well, we recorded it and repcrted back.

It showed an overspeed. 1T have tc admit I just
started burrirg, I didn't lock at the clock to
see what time I burned, sc I just burned, maxing
sure I had enocugh.

There was a point in there, when there was a high
=

fregquency vibration that I noticed on the back of
the headrest.

First stage or second stage?

I think it was right at the end of the first stage,
and it felt like it was about 30 ¢ycles a second,
cr on that order, and at a real low amplitude.

I don't even remember it.

It was near the end of the first stage because I
couldr't get ry head off the headrest to damp it
out.

I didn't expect 1t to gquiet down until we got
through the max gq. Max g was very quiet.

Yes, very quiet. I didn't notice any bucking,
adverse needle movement, or anything., At 35CO,
fire came around there and surprised me. I don't
know what happened. Then the engines 1it off.

That was the engines lighting off.

Yes, T know. Fire in the hole. You might have ex-
pected it from locking at the movies, seeing these
things at BECO, but I had never thought akbout it.
This is smooth acceleration, Iit's really low ac-
celeration. But that baby pitched over and she was
really picking up speed towards the end., ©Ch boy,
that's really something. I couldn't keep from
looking out the windows, sc I kird of neglected my
attitude,

3.1.6 Comment on the FDI display of computer errcrs during launch.

Young

Well, as I said before, the computer attitude error
indicated a 2° o z° pitchdown durirng first stage
boost., I had a smooth, steady steering error all
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the way through the first stage that increesed, I
guess, to about 2% to 3°, It wasn't any more than
that, or I would have told someone about it, Just
about the time I thought T ought to say something
sbout it, Gordo came in and said the booster is

going high. That was the indication I had. He saild
it was nominal and nothing tc worry about, soc I didn't
say anything.

Grissom I'm glad he came through and sald that though, or
we would have been concerned,

Young Yes, we would have., Yes, 1t was perfect. Then at
BECO, the IGS needle went full-scale down., Nedither
roll nor yaw were off.,

Grissom Weren't your needles full-scale down before BECO?

o

Young No, booster pitch was indicating about 5% . I

doubt if it was that much, or I would have been
rore concerned. The booster pitch was indicating
that the booster needed tc pltch down to be on the
profile, The IGS went full scale at BECO and stayed
on the peg for a long pericd of time, I guess 10 to
20 seconds, It came smoothly bpack up and centered.
Then the vooster pitched over and as we got further
along the flight path, 1t went back down again to
2% to 3°, I der't thirk we had any IGS drift. I
think the IGS was working rormally. I think there
is probably a difference in the way those things
guide.

I could be wrong about that, but a 2% tc 3° differ-

ential error is larger than T would expect with a
piece of equipment as accurate as the IGS., And
this was before it stopped steering for altitude,

I knew we would get a big increase in error as soon
as we stopped steering for altitude. To me, it was
normal.

3.1.7 Comment on the FDI display of rates during launch.

Grissom  The only time I saw any rates during launch was at
roll program initiate and at pltch program initiate.
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And those pitch rates were gcood ard steady cxcepth
when we got a piteh chango.

Could ycu tell that?

Yes, I could tell the sscond one becauso the rates
dropped down. It's a steady rate up until the second
pitch program sterts in, and then that rate drops
down. T can't tell the differernec betweon the cther
two because they are so slight. The only cither rate
I saw was afeor staging, when EGS toox cver. We

were stable and had no rates until the RGS tcok over,
Tt pitcked down very smacthly, about 2 deg/sec. As
we pitched back up, the rate was so small I ceouldn't
sce 1t on my rate needle. T could tell we were pitch-
ing by locking out across ihe herizon, but I couldn't
see 1t on my needle,

ycu have that the scanner fairings jettiscred

You could hear those things. You could hear those
gearncr Tairings go. I could soc a correr ol the
scanner fairing, I saw 1t pop ofZ.

I saw it through your window., I saw the whole
fairing through your window, going out laterally
to the left.

We jettiscroed fairings safier we were inseried, after
we made our burn, of coursa,

I think that is the time tc deo it.

The antenna fairing goos at the same time and it
really makes 3 noise when it leaves, Junk 211 cver
the place. There are springs and nicces of metal
flying every place, You could see some springs cut
in frent of us for a good 21t, and that cover out
there. There 1is no doubt in your mind that boeth of
them arc gone., The only thing trkat concerrced ne
was some of that debrdis. 1 wasn't worried about
murning inte it. T was worried about gome of 1t
getting inte the sceanners. If one of those springs
ar pieces of debris got irto a scanrner head, you
you would lose a scanrer. T think it's a good idea
tc have the covers on.
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Young Yes, IT'1l1l tell you. T don't liixe the idea of
moving your hands towards those SEP switches under
any g-loads at all, If you ever hit the wrong one,
it would be a national disaster.

Crissom That's why they are locked.

Young Yes, T know.

3.1.9 Did the proper FDI and IVI displays appear at SECO + 20?7 Describe.

Grissom Yos, we got a reading at SECO as we expected. As
T made my burn, it counted up. T started making
my burn on time and then I Torgot what time I
started, so T just burned until T knew I had burned
long enough,

Young T remember the reading that you gave him. Was it
18% nosc down on the ball?

Grissom We were right on the horizon.
Ycoung This is what it should be.
Grissom The nose of the gpacecraft wasg right on the horizon.

%,1,10 Degcribe and comment on the OAMS system performance during the

gpacecraf't separaticor pericd.

Grissom We couldn't hezr the aft OAMS thrusters fire as T
expected to.

Young. I could barely hear them. I thought T could hesr
them firing.

Grisscm Mayoe you were listening tc it mecre closely than I,
because I wag concentrating on attitude.

Young I was concentrating on tryirg to hear those things.
T 4idr. 't want tc kit tlke SEP switch before I heard
a roisc.

Grissom But you can tell wher it separates. You can hear

the pyros fire. That's very clear.

Young Sounds like a 10%-mm howitzer vack there.
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Grissom S0 you know when you have separated. The cnly
thirg that concerned me was that I wasn't sure if
we were thrusting, Then I could tell by the control
system thet it was doing just exactly what it does
in the trainer, It pitches you down. I was having
to use pitch-up control whilch means that the CG was
in the right spot. We shculd have had merce lLift
tharn we did coming in.

Young You saw where the thing trimmed down. T mear it
trimmed way up from where GT-2 did.

Grissom We might have received a CG shift aiter we scparated
the equipment and retro sections.

The CG was right when cverything was attached to us.
OAMS control was good and smocth. I was glad we
had rate command at scparation.

Young T didn't give it to you 22 scvon 28 I had in the
simulataor.

Grisson The roll rate got pretty hish., I thought I was
going to have rate comrand, so I just held it over.
Boll rate got protiy bhisgn, but woe got it damped
out ard stopped all right.

Young When we separated, all this stuf? comes flying up
over the wirdscreen., I rever saw anything lixe it.

Grissom Yes, stuff is all arouna, like skrapnel, It disep-
pearcd pretty fast — moved right out shead of us.

Young I never saw anything like it. The cue T was waiting
o for me to push the SEP switches was to hear those
babies fire, more thar I was on Gua' hand. I thought
I could hear them fire, but thesn T had a plus two
ccunt from Gus' hand moticro,

Grissom Ycu counted plus two from rmy hand wotilcn?

Young Yes, and in addition to thinking I was hearing
those things firing.

Grissom I think we have already covered the operation cf

the OAMS Juring tre spacecrait separation opericd.
Cnly thing that I know was that I could hear rmy
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Young

Grissom

CONFIDENTIAL

attitude control thrusters firing. They were
firing with burps and blips and every time we would
get into a periocd where there weren't any firings,
I'd think the translation had quit thrusiing.

You get a little g-cue, but not much,

Yes, a Ilittle bit. You could see the debris floating
rast in the cockpit. During the Texas burn, all

this stuff came up and glued itself to the instru-
ment panel.

3.1.11 Was the backup guidance selected during launch? Why? Describe
the pertinent indications before and after the switchover,

Grissom

No, hackup guldance wasn't selected because it wasn't
needed.

3.1.12 Comment on the launch vibrations. If possible, give comparisons,

Grissom

Young

Grissom

Young

The only time we Tad any launch vibration sounds
was just before we went soniec. On the second stage,
our engine was pulsing a little bit. It wasn't as
smooth as the first stage engine. It was very low
level.

That ride was much smoother than I thought it would
be, I can't believe it.

No piteh, yawing, rumbling or anything.
Beautiful, just beautiful. I'd like to know what

wind shear we had going through max g, We didn't
see any rates during that time,

3,1.13 Comment on the noise level during launch. Can you identify the
major scurces of background noise at various times (booster,
aerodynamics, ECS, ete,)? Compare the noise level relative to
the mission simulator, the LTV abort simulation.

Grissom

Young

No noise that I'm concerned about. After we got
away from the aercdynamic neoilse during launch, all
we could hear was the engine ginning along. A
most comforting sound,

Most reassuring., That's after we went sonie.

CONFIDENTIAL



CONFIDENTIAL s-it

The mission sirmulater for second stape scemed to me
to be pretty realistic,

Grissom Actually, the noise in the missiorn simulator isn't
too bad. Tt's a reasonable representation of the
noise you get from the first gtage.

Young No, the first stage is too loud.
Grisscm Or. the simulator?
Young Yes,

Grissom I thirk you are right. You Just don't get that much,
Young Wo, you don't.

3.1.1k What were your cues of separation? What moticns did the space-
craft go through:

a. From SECO to SECO + 20
b, After SECO + 20

Grissom At separation, wher John punched off the separate
spacecraft switeh, we got 2 good streng boot in
the talil. There is nc doubt about it. Noise, and
g fair gmount of debris flying around the spacecraft.

Young Yes, In Fact, there was a real large amount of
denris flying around outside the spacecraft — so
much g0 that T was fascinated oy it.

Grissom The spacecralt was stable at this time, and we had
no difficulty controlling it and holdirg the nose
on the horizcen.

Young Could kave dcne it a lot faster, 1 I had gone to
2
rate command Just as soon as I should have,

Grissom We could do 1t all right without rate command,
3,1.1% Comment on the communications through the launch phase.
Grissom They were excellent. We had no problem at any time,
Gordo came through loud and clear, Our comminications

cn the Intercom were loud and clear. HNever ary
problem.
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3,1.16

3,1.17

3,1.18

3.1.19

3,2.1

CONFIDENTIAL

Comment on displays location for adequate panel scan.

Grissom We had no problem there. BEverything was right
where we needed it. Everything was fine. I don't
have any recommendations or comments to make on
display locations.

Comment on controls location and configuration with regard to
accessibllity and manipulation.

Grissom We didn't have problems with anything on launch.
Comment on the sunlight coming through the spacecraft window.
Young Sunlight comes through the spacecraft window.

Grissom We ddidn't have any problem with it on launch. The
launch phase went just like we had expected it to
and like we thought it would go. We had no problems
in that area.

Any additional commenis or problem areas associated with the
booster, spacecrafi systems, or crew integration during the
launch phase?

Grissom Wo.

3.2 Launch Procedures
Comment on the launch procedures from lift-off to insertion.

Grissom Tt was Jjust as we had planned that i1t would be. I
don't know of anything that I needed that I didn't
have. John was monitoring the secondary guidance
system on his panel. He might tell you what happened
there.

Young I think it was normal. The secondary guidance was
showing a booster loft, and it was reported that
the booster was going high on the flight path during
the first stage flight.

The RGS takeover was indicated by a full peg booster
computer attitude error for 10, 15, maybe 20 seconds.
This is normal and they're just about exactly the
same things that we saw in the pictures of GT=-2,

The booster pitch~over and guldance was very smooth,

CONFIDENTIAL



CONFIDENTIAL =

Our attitude errors centerecd on the second stage

momertardily and went ta 2% to 3° nose down, which,
T think, indicated again that we were high con the

fligkt path. 3ut it was real normal.

3.2.2 Comment on the procedures immediately after staging.

N

“WH

Mo

M

[9)

Grisson Yeah, we have covered that at least once. At SECO,
we walted ocur 20 seconds, went through our normal
procedurss of turning on the marcuver thrusters,
unstowing the hand controller, and turning con the

maneuver and attitude switch.
Young T turned wo direct.

Grissom Jokn turned to direct ard we waited until cur IVI's
gave us an indication of whether we were overspeed
or underspecd. Tt did give us an indication that
we were 17 ft/écc cverspeed, As soon as it stopped
reading, I started thrusting. Then 2 seconds later,
Johr punched off the 527 spacecraft. At this time,
we get the loud neisc and jeli of separation. Iie
switched me back tc rate command. I rolled the
gspacecra™t right side up and cortinued to ourn for
about 10 tc 19 seconds.

Degeribe and comment on the procodures uscéd Trom sccond stapo
shutdowr. thrcugh proper sSpacecraft insertion.

Grissom Everything was normal there, I dor't see any way we
can improve on what we diad.

Corment cn the scanrecr fairing Jjettison procedure.

Grissom The procedure is simple. You reoach up ard push a
buttor.

Was adeguate information available tc cues you on the events from
lifteff thrcugh insertion?

Grisscm Yes,

Could you delermine that the OAVS was operating prior to space-
craft separation? Desecribe.

Grissom Ne. The last indication we had that the CAMS was
working was on the pad, when we fired them. T had
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no reason to believe that they wouldn't work. All
our indications onboard were normal.

Young Yes. All our fuel and our pressures were normal,
and T still think I could just barely hear the
translation thrusters fire, but I wouldn't want to
count on that sound to use for spacecraft separation.

Grissom I don't recall hearding the OAM3 translation thrusters
fire.
Young T was looking for that cue to separate the space~

eraft. The noise, which T figured would be a real
loud noise, was just not there.

3.2.7 When during the launch did you accomplish the following?
a. BStow the D-ring
b. Stow the arm restraints
c. Unstow the maneuver handle,
Grissom Just by check-list., Right down the line,

3,2.8 Do you have any recommendations for changes in the launch

procedures?
Grissom No.
Young Yo.

3.2.9 Any additional comments or problem areas associated with the
procedures during launch?

Grissom The launch went very nearly perfect, and we had no
problems. No other comments.
3.3 Iaunch Training
%.3.1 Compare the launch with those that were simulated on the following:
a. Mission simulator
CGrissom The mission simulator was reasonably close to what

we actually saw in flight. Their sound of booster
noise may be a little bit louder than we heard.
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The simulator always shows a pretty good kick in
rates as we go through max gq. We d4ldn't see any
on this flight., I don't know what the shear was
that day, but we didn't see any. The rest cf the
things looked just like they do on the simulator.
T™e thing we saw at RGS initiate was actually
smoother and locked a little better than what we

gaw on the sirmulator. On the simulator, the needles
will suddenly give a big kick. At SECQO, the booster
Just pitched down, All the other lasunch simulations
in the GMS are close to what we actually saw.

b. Centrifuge

Grissom T would say the ride on the booster is a lot smoother
than the ride on the centrifuge, and the new centri-
fuge is a good smooth ride now, They've taken a
lot of the jiggle and chatfer out of it., The
geforces are in the same ball park. The g's on this
lauanch were very nominal.

¢. Launch abort (1IV}

Grissom This booster ride is a lot smoother and a lct easier
than the simulaticn at LTV, They are very extreme,
A1l the vibraticrs and noise they have in it, and
the POGC and everything else they have put in it
is very extreme. We saw nothing like that at all.
This booster is very smooth all the way., We never
felt it steer. TIt's like riding a Corvette.

Young It sure dis. I agree with Gus. I think the noise
in the mission simulatcr at engine igniticn and
1ifte?f is & lot louder than it is in the zctual
vehicle,

Grissom Well, it's probably pretty similar,

Young Actual acoustic noise, as scon as you gc supersonic,
really dies aownj whereas, it dies down in the
second stage in the simulator.

Grissom I think the only thing that needs to be changed on
the GMS is that the sound of aft-~Firing and forward-

firing thrusters should be eliminated.

Young Well, I'd swear I heard them a little.
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Grissom You can hear all the attitude thruster in pulse
mode, and on the night side you can sse the light
from them, You remember the first time it got
dark, John? I said, "Iook it's lightning." This
was the thrusters firing.

3.%,2 Did any unexpected or unplanned spacecraft operational prcblems
develop during the launch that had not been covered in your
mission training?

Grissom No.
Young Ko,

3.%.3 What changes or additiconal training for the launch would you

reccrmend?
Grissom The only thing I would like to have seen more cof
during training was an cutside wvisual display.
Young Yes.
Grissom It would have given us a better idea of the pitch

attitudes and how the spacecralt responds. It
seems tc look different when you look outside, than
it does when you're leocking at the 8-ball,

3.%3.4 Did the following simulators provide you realistic training in
the spacecraft tasks during launch?

a. Mission simulator,
b, Centrifuge,
c. Launch sbort (LTV),

Grissom We covered this under 3.3.1.
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L.O ORBIT

4.1 Orbit Systoms
v 1.1 Desecrive and comment on the conirol system performarce,

Grissam Control system performance was as I expectod, with
the excepticn of this slighi drift in yaw., T think
that this gradually worked ditsel! out. On the first
orvit, initially it was pretiy bad. ERight after
sevaraticrn, it was pretty vad. It woule turn me
around 30 to 40” pefore I regily realized we were
movirg, and I'd oring mysclf back to zerc on the
ball, and it wourld start drifting me agairn., T
fiddled arourd and did everything I could ithink of.
We changed to seccndery drivers. In lact, we stayed
cr sccondary drivers the reat of the flight. Went
tc secondary ACME on the yaw chuanrel,

Yocung On recomrendation by the ground.
Grissom I couldn't sec how it cculd do any good either.

The only recommerndation that ihe ground made that

T wouldr't Follow was that T cycle the propellert
valve on and off, T didn't see how this cculd effect
it, so I wouldn't do it., That wvalve was omon, and I
was going to leave 1t oper. Tt wasn't cmused oy

the thrusters “iring. It nmust have ween 2 leak
oecauss it was a centinuous l=ft arift, and it would
acceleorate, I think it was cornletely gone during
the third oropit. It just dawned cn me alorg about
half' way through tke third orbit that we didrn't

have the left drift anyrore., It occurred in the
horizoen scan and pulse modes For surs, and it could
have %eer thoere in the cthers. Tt weuld have been
rasked btecause I was prowably doing scomething else,
It was probably there all the time, but the times

I was in ratc command or direct, T was performing

a mancuver wherce it wouldn't have been apparent,
That was the only cortrol syster vroolem we had,
Everytring else worked perfect, Rate commsnd ratos
were almost dead beat.

Young Yes.

Grissom The only thing that was surprising, and wasn't as
I expeeted it, was the reentry rate cormand. Those
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dead bands were something tremendous. They were on
the order of plus or mimus % or 6 deg/sec. T was
glad we had already made up our minds to T1ly in
direct, because those dead bands were Just too big.
Tt would have been difficult to control.

Young I thought pulse mcde was just beautiful. It did Just
exactly what T expected it to. Tt did what it did
on the similator. There was a little drift, but
there is going to be a little drift in a system that
is not damped aboul any axlis. I was pleased. Rate
command was dead beat. It was just right on the
money. When you let go after putting in a full
rate command of 10 deg/sec, it just stopped it right
now. You couldn't ask for any hetter control system.

Grissom I prefer to fly in pulse mode.
Young Yes, it's easiest. Tt uses less fuel.

4.1.2 Deseribe and comment on the control and performance of the ECS
condensation problems,

Young The WCS condensation problem was taken care of by
turning off the cabin fan and turning the cabin
cooling system to full hot. The cabin temperature
got up to 92°-and T don't think we ever had enough
water at the end of three orbits to condense out
The most water in the cabin was intrcduced by me
in missing the uriceptical on the first try, and
that introduced a bhall of water a couple of inches
in diameter. Most of 1t I managed to sop up, but
at those ecabin temperatures you would get water
eventually., I didn't notice any, did you, Gus?

Grissom No.

Young I have to be honest about it and admit I didn't
notice any. But I still don't think that takes
care of the water problem in the spacecraft, and

they had better do something about that.

Grissom T looked a couple of times for water, and T couldn't
see any anyplace.
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a, Switch to single coclant locp operation,

b. Switeh the evaporation to normal,

¢. HRadiator tec Tlow?

Grissom

Young

Grissom

I think we switched to single loop over Carnarvon.
We went to flew on the radiator the first time at
1430 over the Canaries. They said that the outlet
terperature was off-scale and the inlet temperature
was 73", which indicated that the water bciler was
doirg its jck. Then, at C8Q at 47 minutes, wo woent
to flow on the rediator and they gave us an cutlet
temperature of 2%, So I left it 4in flow, and when
we got over Carnarvon we went to single locp opor-
ation. At that time, our suit inlet temperature
was 5&0. I want to base going to the single-loop
operation on crew comfort, It seemed to me as 1f
we were nice and cocl. So, I shut off the sccondary
loop and went to normal on the evaporatoer instead
of max flow. We stay=d in that configuraticr. for
the rerainder of the flight. The sult irlet {em-
perature - except during the times whon wo wont

to high rate floew where you don't have a4 good
irdication cf what your suit inlel tenperature is —
never got beycnd =l oor 535 at night, and 53 or 39 in
daylight. T consider that really scod. Tor work-
load pericds, our compressor {(low was warginal.,

You could tell this from a keat lecad buildup in the
suits. Think of the things that Fd White is goirg
te be deingy like cpening the hateh and standing up.
It's going to roegquire a worxlead in which he has

to get that keat out of the sult or run the risk of
comprowising the mission. Two compressors running
at the same time may oe a way to handle this
situation.

I never really felt uncomfertable. T was not as
cool as it was when we were on the pad.

That's right.
It was marginal, and I could see thco work Jokn was

doing could build up a heat load which could de-
velop into a serious situation before too long.
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With no more physical zctivity than I was doing,
there wasn't a problem, but I thought it should
have been cooler than 1t was.

Any heat load that I put in the suit Gus goit, tco.
That is a problem.

At times I got warm wken you were busy, 1 guess.

T think the worst heat lecad case was when I turrned
around and stowed the drogue pirs.

But tre biggest heat load I put in the suit was
trying to break that tacteriancide bhag into the de-
fTecation bag. I really put a heat load in tke suit
that time. It wouldn't break, and I was really
frustrated.

4.1.- Comment on the electrical system performance,

Young

Grissom

Young

(Jrisscmn

Young

Grissom

T think it was beautiful. The mairns were iremendous
and the adapter battery main bus voltage was around
2%3.6 and 23.7.

The de-de converter is part of the elsctrical
systemn.

Yes., I1'm not tco happy with that.

It dropped off very early. As a matter of fact,
it failed right zfter we passed tke Canary Islands.

I had been lockling out the wirndow, Things wore sc
bright cut there. When I locked back in, the first
thing I saw was the ECS 02 progsure reading 2950 psia,

A1l T could think of was that it had backed off un
the dome like thoey saic it was going to, and that
we had betlier put some manual heat into 1t or we
were goirg to be breathing scme liculd cxygen.

About that same time, we saw the cabln pressure
indicating zero, with voth face plates cpen. We
had a scanner 1ight, Everything was goling all
wrong at the same time, which should have given us
a clue, mayoe a little carlicr, but it probavly
didrn't take us more trkan sbouir 10 scconds to take
cars of it.
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Young No, I think we caught the thing almost instantanecusiy,
tut by the time I kad ecaught it, T had to shut the
maing off, ard turn off the O, manual heaters, and

everything elsc.

Grissom Yocu had already shut the rains off before ikis thing
dropped ofZ.

Young Yeg. I shut the mains coff, but I turnsd them back
=] ]
on again and went te manual on the 02 Leater.

Grissom Yes, but whoen you shut the mains off, that's when
my horizon scanner light came cn. We may have drooped
that whole thirg off when you shut those maing off,

Toung I went back to primary de-de converder, but the con-
verter didn't come back corn,

Grissom That's right. It was shot. That was the bigpest
surprise in the whele [(Xignai.

Young Y=g, The only thing I car thirx <f that misht czuse
that weuld we some picco of cguipmoent shoerting it
cut at zero g.

Grisson Well, the thing I was cconcerned abcut was that it
was golng to short the cther ore oul, iloo,

Rememoer those bad senscre we kad ir the ECS systen
that would short = de-de converter?

Toung Yes.
Grissom I wonder if that's what it was,
Toung They put one of them on the line, and cne of them

was wired to the 2. wvolts.

4.1.5 Cormrent on the performarnce of the hcrizen secan attitude control
rode.,

CGrissom The herilzon scanner corntroed mede worked finc.  The
only thing that is kad aocut it is that 1t should
shut off altcgether when tho scanners get an ignore
signal, and leave you right where you are and roct
throw you out of attitude., It 4id a real good job.
Tt would stay within its limits as long as T didn't
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scan mode

Grissom

to

CONFIDENTIAL

have an ignore light. The ignore light would just
come on at times. The funny thing was it came con

at night toc. The thing that was happening was that
these herizon scanners would get an ignore and pitch
us down., I would regain control and get stabilized,
and then I would wailt 30 seconds or a minute for the
ignore light %o go out. Normally, it wouldn't, al-
though sometimes It would go out. If it went out

in g minute or so it would come back on. I would
switeh to the other system, and in 15 to 30 seconds
the light would go cut and the scanners would work
fine for sbout an hour. 'Then the ignore light would
come on, and the same thing would happen again. I'd
switeh bhack to primary and that weuld work fine for
about an hour. It seemed like they would work only
aoout an nour at a time without rest. We 1lifted off
with an ignore signal and we expected it to stay
there until fairing lettison, If the scanners ever
acguired during that time, we never saw it. The
horizon scan system should be a pilct relief system.
I guess, I could have ignored it and Just kept
drifting arcund, but it xept accelerating us all

the time. I didrn't want to do that until I found
out for sure how all these things were geing to
worz. I wanted to stay at some attitude that I
knew.

Besides that, I figured I had to do that, because
if I lost the 8-vall T wanted to find out what all
my Importart attitudes lcoked 1ike while I had a
ball for reference,

comment orn the yaw inputs necessary in the horizon
hold near O° yaw attitude.

This izrn't really a very fair questicn, since we

had that cortinuous yaw problem. Otherwise, I think
it would have held very well because the pitch at-
titude would stay stable. After we once got the
rates down to zero, there was very little drifting.
You eould hear it every once in awhile. 3Blurp —
back and forth., When I'd let it drift, it weculd
work down — back and forth., Bult normally it stayed
pretiy steady and worked very well.
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4.1.7 Comment on the aliremert stacility of the platform in the orbit
rate mode,

Grissom The oroit rate mode worked fine until the sescond
night time. As a matter of fact, the First time
we really rncticed *the attitudes were ofl was when
we wore etting ready 4o make the horizon scanner
checkx. Wo yawed around 18@3, and T noticed the ball
didn't loock vight at the 90¢° point, During the
translatior mencuver, cverytime we wezt to & o0°
point the tall didn't look right., That's the first
time that I noticed that it was cff. We were about
12 to 15° off attitude and above the horizen. On
the horizor scanner choek, I tried te get my rates
damped down teo zerc before I put in my yaw. The
thing went right up over the ball, ur above the
90° peint, and then I think I put in a control rpulse.
We might have been pitchirg up s 1ittle 2it, bux
according te what I could see of the horizon, we
were cut of attitude quite a bit. When we came back
te zero-zere on the horizorn, the ball was way off.

Young It surely was - way off.
Grissom About 20° or 307 off.
Young 25, I thought you were trying tc roll il one way

or another when you first camec back, I was lcoking
out the window at the horizen and thinkirg, “Boy,
that's nice.”

Grisscm Surely locked bad, The bad vart was that this
happened right at the time we were geing intc the
dark side. That's a vlack night sidc there, There's
not a thing you c¢an sce.

Young Ne. No gtars that you can recognizo.

Grissom So, my “ull concern was platferm a2liromeni., But
we went ashead and went through SEF positicr and
attitude. It looked like it was coming in all right
from what 1little I could see of the horizon. The
alinement mode werked fine. And in all the aline-
mert checks, it worked properly. From what T saw
on the horizorn, it was good compared to what 1t
was showing on the 8-ball, But if I'd gc back to
orbit rate, the ball would start going off in roll.
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4.1.8 Describe and comment on the coolant pumps during the check in
the second orbit,

Young

Fortunately, Cuaymas reminded me to do the ccolant
pump check during the second orbit. But, I think
they were a little too interested in finding out
how it came out., T don't think it was all that
impertant at the moment, Anyway, the B-secondary
gystem had been off, so I turned the B-pump on,

and I wanted to wait a little while to get some of
the sludge out of the line because I figured that
stuff was pretty cold back there, T knew we would
never get the A«pump on with the B-pump if that
stuff was even viscous, BSo, I wanted to wait. But
they wouldn't have 1t. I turned on the A-pump and
sure enough, it didn't come on. So, I turned them
both off and on together, and that time the A-pump
came on the line and the B-pump stalled out and
wouldn't come on the line. This was the secondary
loop and is about what you would expect to happen,
One of them is going to stall out. So, I reached
over and turned on the A-pump in the primary loop
and it wouldn't come on. I didn't want to trouble-
shoot the primary loop by turning them both off
simultanecusly, so I turned it back off and then I
turned it on one more time to double check, The
only requirement for ever having both pumps on at
the same time in one loop would be, if you lost one
loop in the wrong fuel cell and you're having mar-
ginal flow, You ought tc be able to get both those
rumps on the line during that kind of situation,

if you want to stay up there., That's the only case
I know of, and even that is theoretical. We didn't
have a requirement.

4.1.9 Comment on the operation of the RCS during the first orbit check,

Grissom

Young

Grissom

Young

Well, we started making the RCS plume check in that
first orbit night side. Man! It puts out a lot

of fire. You cannot see the horizon through the
plumes at night.

No. We took the pictures of it. They really are
bright.

Especially when those yaw thrusters fire,

Yes!
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4,1.10 Describe and
system.

Grissom
Young

L,1,11 Describe and
system.

Young

Grissom

CONFIDENTIAL -

They wipe out the horizon completely, more sc than
do the piltch thrusters. You would never see the
horizon at night. I think it would be impossible to
retrofire out the window at night. The plumes were
bright, but I can’t really say that it surprised me.
It looks asbout like what we saw at the Liquid Test
Facility, maybe z little bigger. It spreads cut
more, On the ground and con the pad, it's a very
narrow flame — and not much flame — but at night it
gees out a good 10 or 12 feet and spans out prcbably
20° to 30°. Mere are lots of sparks. And you
can't do a night retrofire through it., Now in the
day, you don't notice them. You are seeing fire,
but you really don't notice it.

comment on the use of the oral temperature measuring

It's all right.

Yes.

comment on the use of the blood pressure measuring
We had the problem in that we couldn't get the

blood pressure fitting into the suit.

Your blood pressure worked all right, but I couldn't
get the bulbk plugged in the hele in my suit, The

suit plug would go in the hole, but I couldn't get
the blood pressure fitting to go in.

4,1,12 Comment on the use of the MDU insertion of computer parameters
and the checking of ground inserted parameters.

Young

I checked the first maneuver load over Carnarvon,
and it all checked out right on the money. I read
out the last two maneuver loads, the first one over
MCC and the last one over Carnarvon, to verify them,
It is really simple to check TR ard the backup paran-

eters. We could have inceried ihem, although we
dldn't have to do it. It 18 just as easy to insert
them when you check them out. I don't think it
would be any prcblem, but I don't really sse the
reed for it if this thing works like it's supposed
to. It surely is a lot eagier when you send it up
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from the ground than having to sit there and punch
all those buttons, which is going to take 3 to

4 minutes anyway, even If you do it as fast as you
can. Once we got confldence that the DCS would
accept the first load, and that all the parameters
went in properly, why bother to check it every
time? I was verifying the latitude and longitude.
The computer parameters recelved in flight should
all be referenced to Greenwlch and point of 1ifteff,
s0 that with a nominal mission, which most missions
are going to be, you will be able to compare the
insertion parameters with onbcard data. We couldn't
dc that because the Goddard axes are different than
the ones MCC used for initial update. I think that
is something we ought to correct for later flights.
We could have compared those parameters, and they
would have come within yards of being on top of
each other., TIn fact, along the one axis that is

the same, the difference was about 200 yards out

of some 3 million, and that is pretty close.

4.1.1%3 Describe and comment on the catchup mode check during the
first orbit.

a.

b.

Grissom

Young

Did the FDI and IVI indications agree with the prelaunch
calculations?

Did they agree with the horizon and 8-ball indications?

The catchup mode check worked just like we had
expected it to work, dJust 1ike it had worked in
the trainer. 'The numbers came up properly. I went
to the right attitudes. I got all the veloeity in
the fore-aft window, and my attitudes were just as
advertised.

Yes. 1Tn fact, a lot better than 1t had worked in
the simulator.

4,1.1% PFstimate the accuracy with which you were able to aline the

platform.

Grissom

Young

How did you determine the platform was alined?

I think I could aline the platform within £1 or & in
pitch and roll and 2 or 3° in yaw. That is visually,
out the window.

I'd say it was even better than that. He was prob-
ably closer than that. I think he was right on the
money.
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You can pick up your yaw, immediately. When you are
up at zero-zero-zero attitude, nose on the horizon,
you couldn't tell those fine yaw movements, except
you could tell if you were within plus or minus a
few degrees. But when you pitch down a little, there
is no problem determining yaw. You can pick it up
from the stars too, very easily.

Yes. You are really moving along.

4.1.15 With respect to the 1:33 CAMS translation, describe and comment
on the following:

a. Operation of the forward-firing thrusters

Grissom

Young

Grissom

Young

b!

Grissom

c.

Grissom

d.

Grissom

Forward-firing thrusters fired just as we cxpected.
I don't recall sceing any flame, do you?

I saw the light. T was looking for that.

T was strictly on attitudes., I don't recall hearing
them edither.

I remenmber, I heard them very faintly, but not like
we expected to hear them, bazed on the trainer.
When you clese that helmet, you really shut out a
lot of sound too.

The attitude control mode used

We used rate command and T had no difficulty con-
trolling the attitudes. Tt was just as I had ex-
pected. The alinement of the thrusters with the
CG was just about as I had expected, T got a very
slight pitchdown, and had to continually pitch up
to hold my attitudes.

The 8-ball and FDI displays

The 8«ball attitude displays were just as I had
expected.

The TIVI displays

The IVI's counted out at exactly the rate I ex-
pected them to, and the expected delta time of burn
and the actual delta time were very close, within
a second,
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Tt was a minute 1% seconds, the first burn. T
timed it right on the money. ©he burned down to
2 ft/sec and the time was right, so we Just quit
burning at a minute 15 seconds.

T went to COMP on the computer 3 to kb mimutes before
the burn, and 48 came up in the aft window, just
perfect, with zeros in the others. But by the time
we got ready to thrust, it read %1. 8o when I fired,
T just fired aft to count this thing down 48 ft/sec,
and that came out with the time and left us with

2 ft/sec in the window. I used the IVI's, backed up
by time. T came out just right. The same thing
happened on the other burn, but we will get to that
later.

Any systems problems?

No systems problems.

No. Tt was beautiful. Just perfect!

4.1.16 Comment on the operation of the event timer during the entire

migsion.

Crissom

Young

Grissom

Young

Grissom

Young

The G.m.t. clock.

The event timer worked perfectly all through the
flight. How about the G.m.t. clock?

Ha. Ha,

You mean the clock was probably running, but you
couldn't use it.

Well, T used the G.m.t. clock for elapsed times.
Punched it 3 seconds after engine ignition, and
then wanted to punch it again after retrofire, but
T just couldn't quite get there from where 1 was.
Stuck back in the cockpit, I could jusi barely
read G.m.t. on it.

That clock is bad.
I would surely like to have an event timer on my

side too. For a long duration mission, it probably
wouldn't be necessary.
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Young

Grissom

Young
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We should have two cvent timers in there, that count
up to more than 99 minutes.

I were two watches, I used the Acutron for Green-
wich mean time., We were getting G.m.t. time hacks
over statiors, and I wanted ther given {to ug on the
nirute, but they kept giving them to us on the odd
times. We can't sct our step-start features on odd
times.  IT they would give then to us on the minute,
we weuld kave been within milliseconds of having the
preper Gom.t,

We had plenty of clocks ornboard, so we had no
problems. My Omepga was keeping good time znd so
was my Acutron.

But befcre the nexl mission, we rcally should make
scme offort to got the watches calibrated and ad-
Justed.

T

Well, they were calibrated, but they weren't ad-
Justod.

They should have becn corrocted.

They saiad one was rurning 1% seconds slow, and it
would take 9 days tc adjust it. Well, wo were at
the voint whore we didn't have the time.

G dayg! We didn't get the watches until a few days
tefore the flight.

The G.m.t., clock, They wouldn't allow us to look
at that on the sim [light or during the rest of
the tests, “ocause they were calibrating its zc-
curacy.

4.1.17 Describe arnd comment cr tne operation of the platfeorr caging
ard alinesment system during the platform alinemernt and cagirg

chieck,

Grissom

Platform caglrg and alinement system worked just

as we expected, T roved off 107 in attitude, held
them visually, caged at that peint, zeroed the
recdles, ard I was back alined within about 5 minutes.
I really didn't need a full 10 minutes to get per-
fect zlinemert. fbout 5 cr 6 minutes and we were
back in real gocd shape,
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4,1,18 Are the containers used for the dehydrated food and juice ade-
quate for future Gemini missions? If not, what improvements
would you recommend?

Young

I think that we should move that check valve to the
end of the food bag, so that all we have to do 18
remove & plece of tape from the check valve and
insert the water nozzle and reconstitute the food.
If you have to cut into the seal, it might float
arcund In the cockpit somewhere, Having to go

intoc the check valve seal with a pair of scissors
to make sure it is opened so you can get the nozzle
into it, and then not being sure of what you'wve got
after you put the scissors down in the valve is bad.
Removing the feeding port with your gloved hand
requires an amount of manual dexterity which we
don't have, On one of the containers, the germicide
Tood plll just floated off and T never did find it.
So, T could not put the germicide pill in that con=
tainer. T did reconstitute both applesauce and
grapefruit juice, Unfolding the bag and eating was
okay. I do feel though that we need, for liguids,
a tape over the feeding port when we seal that
package up again. Putting the germicide pill down
the bag with gloves on requires considerable manual
dexterity, too. There is no veleroc attachment on
the pill, so contrcl has to be maintained. T sup-
pose that the food reconstitution is adequate for

a misslon where a guy had encugh time to do it.

And T recommend we always allow adequate time. The
chicken bites are edible. We decided not to use
the brownies because they have oil in them. We
didn't want to open the package, and take a chance
that we would get oil in the spacecraft. My re-
comendation remaing that we move the reconstitution
check valve to the end of the package and seal it
with tape, and that we get some tape to seal over
the end of the packages when we seal them up after
eating, T noticed this on the grapefruit juice--
little droplets of liquid were crawling out the

end of that feeder flapper even though it was
folded over. This ligquid spreads out in one mole-
cule lengths and goes on forever, T think the feed
bags should be segled before they are stowed.
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items:

.

Young

b,

Young
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Transportation of the contents of the launck urine

bag to the evaporator

T did my lavel test to keep from urinating or the
pad. I managed to do go becauge I didn't want to
waste time transferring urirc.

Normal orbital use Tor the collectiorn of urine

T used the system after we goet intc croit and did
exactly what T expected I'd do. I spilled & ball

of urire abcut 1 inch in diameter, which is maybe

5 percent of what T urinated. There is nc way to
tell. One of my problems there was that right alter
I plugged in the uriceptical into the QD cr the
spacceralt, I went from FLUSH to NORMAL on the waste

valve, This

on the bellows, Therefore, T had to oper the uri-
ceptical to the cabin so that I could relieve the
psid and pull the bellowe out., There is a lot af

procedure irvolved in using the uricentical vreperly.

T used it better the second time, I didr't spill
any urine, expect maybe a couple cof drops which I
really feel ig dnevitable. 3ut I feel thal urless
we are lucky, we are goirg to spill scme urine,
which conduects electricity. We reed a system with
which a pilot does not have tc control the rate
that he 1s wrinating to aveid getting urine ir

the spacecraft. The system is Just not set up to
handle zerc g. When you irnflate the seal around
the waste valve, it gets wrinkles around it. O
course, in zere g, there is nething to prevert the
urine Trom crawling out around the side of your
venis urless you maintain a positive pressure at
all times around that bellows. It will not always
b possible to do that., The bellews is limited.

T had tc call orn Gus cne time to hold the thing.
It did work. As soon as we went to FLUSH on the
waste valve, 1t pulled the bellows in and dumped
through the water beiler., I didn't try urinating
directly with the waste wvalve on FLUSEF — 2.5 to

3 psi differential — putting it directly irnto the
weter beiler., 1711 leave that to Ed White to chock
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c.

Young

d.

Young

=

Young
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cut. But, that is probably a good way to do 1%,
and 1t certainly would eliminate spillage if you
had a8 2.5 tc 3 psi differential on the system. You
could de this on the rnight side when you weren't
beiling water., (5.5 psi differential)

Was there any ncoticeable tendercy on the part of the
system to trap gases? If sc, describe,

T think that the system ran the cdors around one
time and clegned them right ocut, The odor removal
capabilities were really preity good. It quickly
reroved the defecaticn odors.

Did you simulate the defecation procedures? If so,
describe.

I simulated the defectation procedures all right.
T won't desecribe them except to say that I didn't
have enough time to do that evaluation Justice.

I didn't get a chance tc evaluate the finger on
the defecaticn glove properly. It's geing Lo be

a mess and there is nc questicn abtout it. We have
to have some way te handle the paper that goes
with defecation. There is nothing to make the
feces go dowr in the bag, which is what I Xkeep
telling everybody. This finger on the bag is a
great idea. 3But if you have a wet bowel movement,
all you will do with the finger is plaster the
feces all over your resr end. T had a medium-loose
type bowel moverent, and that iz exactly what
happened. T think we might as well learn tc live
with the fact that gecing to the bathrcom irn zero g
is a mess.

Are there any additicnal comments you would like to
make with respect to the above items?

I don't know what we can do about it, except be
very careful and practice, practice, practice,

4.1,20 Describe the operations of the drinking water facility.

Young

The drinking water facility operated, We operated
with the pressure off the vhcle time, drank water
and reconstituted food. We had plenty of pressure
and we operated with the pressure off. We used

CONFIDENTIAL



CONFIDENTIAL 17

the blood pressure bulb to drink some when we were
down on the water in the spacecraft, and that worked
fine, However, 1t took a tremendous amount of
pumping, and I was sweating so much from pumping
that I was just breaking even as far as getting my
water table back up. One end of that blood pressure
bulb was of no use to us. Having two ends on the
bulb was something new, I am sure I spent fully

5 minutes trying to plug the wrong end of the bulb
into my suit when we first got into orbit.

4,1.21 Describe and comment on the ECS system operation during the
02 high rate check.

b-

Young

Was the use of the manual heaters required?

Comment on your comfort during the high rate periocd.

I think this was about 2:50 in the flight plan -
about 10 minutes after we were supposed to be doing

the O2 high rate check, I brought the mains on

the line and used the manual heaters one time during
that check, which was at about 4:30, and I held the
heaters on the last minute of the check. During
this check, the ECS 02 pressure came down. It had

been pegged at the top, above 1000, It came down to
around 800. The manual heaters made it climb back
up to around 840, and, as I recall, it stayed in

the area of 840 for the rest of the flight. I don't
think it asver pegged again. The only thing I can
say about high rate is that you are not nearly as

cool during 02 high rate as you are at any other

time. 02 high rate is not the way to get cool at

all., Ycu just heat up. You close that sult system
off and you heat up. We should investigate running

on 02 high rate with the suit compressors where

vou might te cool. When you shut those suit com-
pressors off, as you initlate O2 high rate, your

cooling just goes to pot. You don't get the flow
that you need for cocling. I would never recommend
02 high rate for anything except for maintaining a

differential pressure or cleaning CO. ocut of the
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suit. I certainly would never recommend 1t for
cooling; and that includes reentry. We stayed on

the regular system all the way to the water. I
would be willing to bet you that we were not nearly
28 hot as we would have been if we had gone to

O2 high rate. Subjectively, 1t wasn't as bad, durilng

the high rate check for 5 minutes. Our comfort
wasn't as degraded as I thought it was golng to be,

4.1.22 Comment on the use of the cryogenic quantity measuring system.
Is the configuration of this system adequste for future orbital

flighta?

Young

Sure, T think it is adequate. I think it worked
fine. T think it worked Jjust like it was supposed

to work. One thing I didn't understand was why the
auto system kept the oxygen pressure coff the scale
the whole flight until we shut 1t off, After we'd
had this de-de fallure, I went to O2 high rate durlng

a sult integrity check. The oxygen pressure came
down to about 800, When I went back to auto-heaters,
the oxygen pressure climbed right back up and cracked
the relief valve, The pressure stayed up there the
rest of the flight until we went to 02 high rate

agaln., MCC suggested — I guess 1t was Larry Bell —
suggested we shut the auto-hegters off and see what
happened. 8Sc, we left them off the rest of the
flight, and the oxygen pressure seemed to be oper-
ating within limits. It may be that we don't need
a heater, or that the auto=heaters were malfunectioning
full-cn all the time for normal breathing oxygen.

T think it would depend on how much the guys breathe
too, and the cabin leak rate, which was low. It
didn't appear that we were using mich oxygen, even
with the wventing overbeard. Maybe the calculations
for how hot the adapter gets were not completely
correct, or else the heaters were malfunctioning.

My guess is that the automatlc heaters were on when
they should not have been on.
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4.1.23 Comment on the suit pressure, suit flow, and cooling provided

h.1,24

. 1.2%

on each of the following faceplate and recirc valve configurations:
a. Both faceplates opened, recirculation valve opened
b. Both faceplates clesed, recireculation valve opened

Which of these configurations provided the best operating
conditions?

Young Both faceplates open — recirc valve open was ckay,
and both faceplates closed — recirce valve open was
ckay. I think the operatiocnal mode should be with
the faceplates open and the recirc valve open, be-
cause there are Just too many things to do that re-
guire you to have your [aceplate open to get at
things, see things, and operate. And T don't think
you notiece a lot of differcence as far as suit AP
inside the suit, whether the faceplate is open or
whether it is closed, There is an increased AP
with the faceplate closed. I know you get better
cooling flow with the faceplate closed, but still
the operational mode, T think, will be faceplate
open. In zero g, the sult floats away from you.
Don't you agree with that Gus? Taceplates open.

Grissom Yes.

Comment on the operation of the horlzon scanners with respect
to sun angle during the second-orbit horizon-gcanner check.

Grissom I am not really sure how well the check went because
there is where I first noticed the platform mis-
alirement. I am not sure about our roll and pitch
attitudes at that point. We were getting set up
for it and so I am not too confident that check
went properly.

With respect to the 2:20 translation system check, describe
and comment on the following items:

a. 'Te use of the forward-Tiring and the aft«firing
thrusters

Grissom There is no problem going rapidly from forward-
firing to afi-firing thrusters in the check.
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b, The visual appearance of the forward=-firlng thruster
plume

Grissom When we used the forward firing thrusters, we could
see the flame. We could see the sparks way out in
front of us, John probably saw more of the plume
than I did. Why don't you describe 1t, John?

Young It 15 a big orange-yellow glow with a lot of sparks
in 1t. It really goes out in front of the space-
eraft, about 30 or 40 feet, and lights up the whole

spacecraft.
Grissom How far does it fan out?
Young It stands out, as far as I could see, about 55’ or

Lo® angle. It is pretty spectacular at night. It
really lights up the area.

Grissom T used the direct system to control attitudes and
had no problem. The attlitudes, displays, and IVI's
all worked like we expected, No problems,

4.1.26 Desecribe and comment on the operation of the horizon scan control
mode during the horizonescan control-mode characterisgtic check,

Grissom T was busy and I didn't make the horizon-scan contrcl-
mode check, and Jchn was busy and didn't want me to
be fooling around with the control system. But I
had seen it operate in almost the same mede all
along, and it worked properly when the upper limit
is reached. Tt thrusted me back down, and if I got
a rate going 1t would take me through one of the
limites. I could go right on through and get the
gcanner ignere, and it would boost me out further
in that direction.

L, 1.27 Comment on the operation of the pulse mode during the tracking
task.

Grissom The pulse mode isn't adequate for the tracking task.
I was moving alcng too fast and the pulse mode can't
keep up. Maybe, if T could have gotten a target in
mind early, I might have been able to do it with
the pulse mode. We didn't have very good visibility
and I had difficulty picking up a target. By the
time I did, it was almost underneath me. At this
time the pulse mode wouldn't begin to keep up with
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it, so I used direct and controlled to within a few
degrees of the target. You can't see the pipper

on the target on the bright earth, so it is difficult
to tell. The pipper was really faint.

Young I was taking a pleture of what he was tracking.

Grissom I am not sure that he could see what my pipper was
ol

Young That's right.

4.1.28 Comment on the operation of the reticle.

Grissom The reticle sticks up in your way and interleres
with your ocutside vision, and you can't see it. Tt
isn't good for what you want. When I was at zerow
zero and the ball was at zero=-zeroc, I was alined on
the horizon. This pipper stuck way up sbove the
horizon. The thing was supposed to be alined with
the Z axis. Tt may be my pcsition with the nose
that made it leck that way, but it surely didn’t
lock right at all.

Young Gus, why don't they consider using something like
that 1little ring-site on the camera? Wouldn't

that focus it?

Grissom I don't know. That reticle ig not very satisfactory.
It ig too big. In addition, you don't have encugh
cortrel over the intensity, and when you get down
on the bright earth, the pipper disappears.

1,1.29 Did the backup C0, sensors operate as predicted? Comment.

2

Grissom I opened the backup 002 gensors and I got an indi-

cation that we had 2 mm saturated., It looked like
4 mm were just about saturated. I didn't get an
indication on six and eight. I was survprised at
the way they were packed. They weren't packed like
the ones I had seen before. You could take those
and open them up., With this one, you had to take
the scissors and cut them apart. It was a nuisance.
I don't see why they have to be made that way.
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4.1.30 Comment on the use o the comrmnications control center
(selection switches, volume controls, etec. ).

Grissom The biggest nuisance here was John's beirng in
RECORD half the time when he was trying tc transmit.
I think we should have a separate record switch.

Young T weuld like to see one cn the box somewhere. Tt
surely would save a lot of time.

Grissom I would like to see one on the ceniter panel, sc
that both cf us could use it to record whenever we
want to. Everything that i1s said to the ground is
recorded, sc T guess it is not important to reccrd
that.

'+v1.31 Describe and comment on the UHF perfcrmance. Was there any
roticeable difference hetweer the adapter and reentry antennas?

Grissom The UHF perfcrmance was perfect., T didn't see any-
thing wrong with it.

Yourg It was beautiful. We ocoperated on adapter antenna,
At Bermuda I0S, I switched to adapter antenna just
as we lost them, bul we stayed on adapter and both
U4F number 1 and 2 cperated on adapter over the
Canaries.

Grissom I couldn't tell any difference between adapter and
reentry antennas.

Young T couldn't tell the difference, GCreat communications.

The only time we had a little fade problem was over
Canton, talking to Gordeo on that first pass,

Grissom Yeg. We weren't petting much out of Canton. We
weren't getting much out of Kanc either, but that
was probably due toc the relsy.

L.1.%2 If HF was used in orbit, describe and comment on its operation.

Grisscm HF wasn't used 1ir orbit.
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4.1.%3 Comment on the spacecraft internal arrangement. Any recom-
mendations for lmprovement?

Grissom We need a larger cockpit, and we need a better way
of storing things. The stcrage just 1sn't satis-
factory.

4.1.34 Comment on the spacecraft lighting. Any recommendations for
improvement?

Grissom You can't see that center instrument panel as well
as you need to see it., It should be back-1it. The
flight plan roller is difficult to read and prchkably
ought to be back-1lit,

Young After you have locked cut cof the window coming
arcund in the daytime and lock back in the cockpit,
vou can't see anything., I don't care whether you
have your light turned up bright or not. ¥You Jjust
can't sco a gage.

Grissom Yeou can dim them properly at night. You don't have
any problem there, but when you get them dimmed
down so you can See the flight instruments well
and see outside well, you still can't see the certer
instrument panel. We need more irtensity during
the day and the capability tc control it down at
night. We can't contrel it properly at night. If
the flight plan roller was back~lit, that would re-
liove a lot cof tke problem, wecause that was one
of the things rost difficult to sec. I used the
Tinger-tip lights a lot more than T ever thought T
would.

Young So did I.

4.1.35 Did the visibility througk the spacecraft wirdow change during
the flight? When? Describe.

Grissom Yes, visibility did change. There was a 1ittle bit
cf' haze that accurmlated on the interior of one of
the inner panes.

Young I could see it locking through your window. It
locked like a haze. My window was clear,

Grissom It locked like a little bit of moisture or fog on
the window, It got worse as T went along, but it
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wasn't bad enough toc obstruct my vision. Alsc,
during reentry, a fiilm or something suddenly burned
off the outside of the window. I don't krnow 1f you
saw it or not John.

Young I saw 1t. It isn't evident on the spacecraft window
now, but it locked like the entire window crinkled
all over — little crinkles all through the window.
It must have happened at about 125 000 feet.

Grissom I couldn't see well through the crinkled part. We
were in the reentry when 1t happened. As soon as
we hit the water, my window fogged up and it was
difficult to gee through it, but John's window
stayed pretty clear.

4.1.36 Comment on the stowage facilities.

Young On a long mission the crew is really going to have
trouble with storage. For example, T didn't have
any place to put the urine collection deviee. I
couldn't think of any place to put it, and it had
filled up with air and was itwice as bilg as before.
I had to cut 1t to get the ailr ocut of it.

Grissom Tt must have heen caused by gases forming ir the
urine.

Young I didn't urinate in it.

Grissom That was fairly normal. It was stored 1T psia and
we were up there at % psi, so I guess that would
do it.

L,1,37 Did any of the warning lighis illuminate? Which cnes? When?

Grissom Yes. The horizon-scanner warning light came on
quite frequentiy.

4.1.38 Comment on the operation of the 16-mm camera, the Hasselblad.

Young I thought the operation of the 16_mm camera was
failrly straightforward. You can operate both cameras,
I don't know if I took any good pletures or not, I
don't recall that I had the film settings for the
night photography on the 16 mm, and, if they were
different than prelaunch settlings, we didn't get

any plectures.
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%.1.39 Comment on the operation of the volce tape recorder with respect
to the following:

a. Ccrtrols
b, Cartrildges
c., Warning lights

Young T think changing the volce tape-reccrder cartridges
was easy. I never did see a warnlng light, and I
don't really know iIf the thing was operating. I
didn't have any way to tell. I guess you take 1t
on falth that the thing is working after you get the
top clogsed, The difference between the top of the
recorder being closed and not being closed is not a
very positive thing, I reccrded for a short period
of time with the top not fully clcsed, I deon't know
if 1t will cperate like that or not. I wish we had
a separate switch for controlling the recorder, not
on the communications contrel center.

4,1.40 Werc there any peculiarities in harnd-controller characteristics?
Grissor The hand controller was just what I expected it to

be, It was Jjust like the one in the trainer.

L,1,51 Can you identify the major scurces of noise at varicus times

during orbit (inverters, fans, ctc. )?

Grissom The only noises I recall hearing in there were the
thrusters firing ard the cakin venting,

Young You could hear cakin fans and sult compressors.

Grissom On O2 high rate, you could hear the clunk of the

valve. 7You could hear the retrorockets fire, and
you could hear all the separations.

Young You could hear the OAMS isclatlon valves and the
RCS squibg going off before launch.
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4,1.42 Could you audibly detect the firing of the OAMS attitude andfor

b, 1.43

L.1.4h

h,1.45

4.1.26

Lol.LT7

maneuver thrusters?

Grissom We knew when the OAMS attitude thrusters were firing,
but I couldn't tell when the maneuver thrusters were

firing.

Young Maybe I was just imagining it, but I think I could
hear the maneuver thrusters fire. T was really
listening.

Did you encounter any unexpected problems related to reaching
any of the spacecraft controls?

Grissom We could get to all the controls all right.

Any spacecraft system tests you would recommend preferring on
the next mission?

Grissom I don't have any recommendations right now.

Young I think the only test they should do is to keep
it up there for awhile. I think it is a good ship.
I think they ought to see just how much AV you
get for things like separate spacecraft and separate
adapter, because that is a real boot.

Did the experiments equipment cperate properly?
(See 4,3,7, f.)

Did you encounter any difficulties in seeing displays and
controls?

Grissom No.

How could you detect the forward and aft OAMS acceleration other
than the IVI cue?

Grissom You could tell when you were firing the forward —
firing translation thrusters because all the dirt
and debris would move toward the instrument panel.
I really never saw anything move back when I was
firing the aft-~-firing thrusters, but I guess there
wasn't any debris in front of me at the time. I
noticed when I made the burn over Texas, there was
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a screw that came up and lodged or the 1lnstrument
panel, It just stayed there and didn't move for
a long time.

4,1,48 Any additional comments or problem areas asscclated with the
spacecraft systems or crew lntegration during the orbit phase?

Grissom No.

L.2 Orbit Procedures

4.2.1 Comment on the planning of the in-flight asctivities., Suggestions
for improvement.

Grissom I thought we had plenty of time in the Z1ight plan,
but actually we were a 1little rushed gll the time.
When we ran into any problem, we had to decide what
to eut out. If you are on a L-day flight you will
probably have plenty of time, but 1n three craits
we didn't have mich time tc look arcund. The way
that flight plan roller is made, you Just don't
see enough of it so that you are aware of what is
coming up next. You don't get a chance to prepare
for it.

Young I agree.

Grissom There is somcthing wrong there with that flight plan
reoller. It is a good idea, but there isg not encugh
space. You need a better way to keep track of the
mission, and how the missicn is going. You need a
better place to write down any informaticn that
comes along. T wrote my times down on my suit. We
need a knee-hoard.

Young Gus and I agree con this, You have to have some way
to write down these times when they call them up tc
Fou.

Grissom The plotbeard is not a lot of use to us.

Young Fo, T don't think that plotboard is useful. It's

Just something to haul around. We need twe knecw
boards — cne with a flight plan roller that is

spread out on one knee, and onc with somcthing on
which you can write information. You need those
things right at your fingertips, and available at all
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times. On a long-duration mission, you need those,
and you need to be able to wear them at all times.
During and right after retrofire and just before you
gtart pulling g's, you need to write those times
down somewhere that is easily accessible. You've
got to coordinate that Information because 1t is
important to your reentry.

Grissom Otherwise, the activities were fine. I didn't really
realize beforehand that certain things would be done
at night. I had been kidding John about taking a
picture of him having a bowel movement. Well, it
was pitch black! Tt is surprising when some things
happen at night that you expected to happen in day-
1ight.

Young That dildn't help the mess any, either. At least it
covered it up. I couldn't see what I was doing.
Helped out a little.

4,2,2 Describe and comment on the procedure used for monitoring the
status of the spacecraft.

Grissom I den't think we had any difficulty. We kept a
conatant check on all of our gages and all our
quantity readouts., When we were using a system,
we watched its performance closely, and T think the
spacecraft is pretiy well set up for monitoring
spacecraft systems. There is only one thing that
T am a 1ittle bit concerned about. We were oper-
ating a lot of the time with the faceplate open
and part of the suilt off, and it dawned on me,
in flight, that the cabin pressure could drop and
you would never know it.

Young You never would.

Grissom Of course, if you had your suit closed, you would
know it. So, I wonder if we don't need a light
or a buzzer or something to let the crew know that
cabin pressure is starting to drop. I was a little
concerned about that, and I kept a close watch on
the cabin gages. That's what you would normally do,
but 1f the cabin pressure dropped rather rapidly,
without some other clue besides the gage to let you
know 1t was dropping, you would be dead before you
knew 1it.
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I am not really sure that the location of the cabin
pressure gage is the best place. The gages for the
left and right secondary O2 bottles are right out

there in front of my eyes, but the cabln pressure
gage, the gage you watech on lifteff to see now much
your cabin pressure is relieving, 1is not in the scan
vattern between you and the hcrizon., T suppose that
would be a 1l0-millicn-dollar change to interchange
those gages, but it would bring it closer to the
right-seat pilot's scan pattern.

That is one thing that's critical to us.

Not only that, but the pilot would be sble to watch
it every time he lcoked out and locked back in.

The (hing that really bothers me on this is that I
beljeve we used to have a warning light and a buzzer
on that, and T made them take it out.

4.2.% Comment on the insertion checklist. Any recommendations?

Grissom

Young

Fine. Nc recormendations.

I didr't get around to deing the battery check until
over Kano.

4.2.4 Comment on the procedures used in controlling the radar beacon

- and T/M.

Young

Grissom

The problem was that we revised our flight plan a
couple of times after the last time that we prac-
ticed turning the beacons ard T/M on and off, and
we didn't go through a complete flight plan with
the final procedures. We had agreed to keep the

C- and S-band beacons on contlnuously throughout
the flight, and we dldn't have a delayed~time trans-
nitter, so we were using an entirely different pro-
cedure for dumping tape. It wasn't too clear in
my mind when tc turn that stuff on and off, but I
think it worked all right,

I think it was a8ll right for the ground statious.
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4.2.5 Comment on the procedures used for the manual dump of the delayed-
time tape reccrder.

Young

Well, we didn't use the delayed-time tape reccrder.
We used the standby T/M and there was nothing hard
about that. We had agreed before we took off when
we would turn on the standby T/M, at sbout 1:30
after the first burn. I forgoct toc do that sc we had
g little delay, but it was insignificant. It toock
less than 30 seconds for the transmitter toc warm up
and get ready for manual dump.

L.2.6 Corment on the procedures used for the 0AMS thruster checks after

inserticn.

Grissom

The procedures for checking the thrusters were fine.
I think I rushed through it a little faster than I
actually should have. I don't know why I rushed,
other than the fact that I was still excited from
the launch. I checked them enough tc know that they
were working and working properly, and that is what
the check was for — — just a confidence check.

4,2.7 Comment on the procedures used to verify coolant loop cperation
and to change from two-loop operaticn to one-loop operation.

Young

Grissom

Young

The proecedure is with the ground stations and is
gatisfactory — where they tell you what your radiator
inlet and outlet temperatures are. At 37 minutes,

we went te flow and stayed on flow because cur ocutlet
temperature was at 42° F over (SQ. We went to one-
lcop operation on the recommendation of a ground
gstation, I really feel that going to single-lcop
operation depends on how comfortable the crew feels
and what the suit inlet temperature is. Even though
the coolant system has s great deal of cooling ca-
paclty, single-loop operation should be based on

crew comfort. If the sult Inlet temperature had

gone up after we switched to the single-loop oper-
ation, we would have gone back to two-loop operation.

That would be information enough to switch back.

It is difficult to subjectively note a S or 10° F
rise in suilt temperature, but if it had gorne up, we
would have gone bvack to two-loop operation. As it
was, 1t worked beautifully as far as providing a
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decent suit inlet temperature. It was in the neigh-
borhood of 54° to 5 F. I don't know how the rest
of the equlipment was cperating. The bypass lcop
that allows coolant to be bypassed around the cabin/
sult heat exchangers should be remcved.

4.2.8 Comment on the procedures used during the 1:33 translation.

Grissom

The procedures for the 1:3% translaticn burn were
perfect, as near as I can tell. I don't reccmmend
any changes. The only thing you might ccorsider dis
starting the computer a 1ittle nit later i1if 1t does
have some sort of errcr that accumulates. You might
start your computer a minute or *0 seconds before

the maneuver. You den't want to start it too late,
You want tc make sure you've got your burn parameters
in there, The first tire we tried tc check the para-
meters, there wasn't anything displayed, and Jchn
had to punch 1t ir again. BSoc, you want to give
yourself encugh tire tc do that, Other then that,
procedures were fine.

4.2.9 Comment on the controllability of:

a, 'The

b. The
Grissom
Young

4.3%,10 Describe and

Grissom

aft-firing thrusters
forward -firing thrusters

When I asked for thrust, I got thrust with both the
forward-firing and the aft-firing thrusters. There
was a pltching momont just as I expected, just as
it is in the (M3,

But he held it real well., I was watching him.
comment on the procedures used for platform alirnerent,

Bithor method of platform alinement is satisfactory —
visually alining the spacocraft on the horizon or
using the needles., Alining with the needles re-
quires about five minutes, and visual alinement
deesn't require very much less time, if any. I

think the needles do a better job if the scanners

are working properly.
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4,2.11 Describe and comment on the procedures used to verify the com-
puter parameters that were updated by DCS from the ground.

Young

We only verified the first computer load, over
Carnarvon. I was pleased with 1t. I got the last
two computer loads, and called those out to see
what they were. Since we were able to verify the
parameters coming in from MCC, and were able io
verify in the air the parameters coming up from
Carnarvon. I think that is adequate checking on
the first load. Those were the only two places
where we received a load that I felt I should check.

h.2.12 Comment on the preretro checklist., Any recommendations?

Grissom

Young

It is adequate,

Y think the equipment stowage should be ocut of the
preretro checklist., I think equipment should be
stowed before you get to the preretro checklist.

4.2.15 Comment on the procedures used for the control of the event

timer.

Grissom

T let it continue running from launch until we
made the burn at 1:33. By the time I completed
the burn and got squared away, I was at an elapsed
time of about an hour and 40 minutes. T then set
it to 40 minutes from elapsed time on my wrist
wateh, and I kepl it set all the time such that it
was eilther 1 hour plus what I read on the event
timer or 2 hours plus what T read on there, until

I set it for TR minus 34 minutes over Carnarvon.

It surely is a help to keep track of the flight
plan, especially if you have a flight plan that is
keyed to elapsed time like ours. On a longer mis-
sion, T am not sure It's going to be as handy, A
wrist watch does a good job of keeping track of
the time. FRElupsed time there is fine. I wish the
event timer had more capacity for elapsed time,
but T do 1ike to set it to the countdown to retroe-
fire. After retrofire, T just reversed its oper~
ation and added 2 minutes to whatever I read on
there,
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4.2.14% Comment on the planned station pass commnications procedures.
Suggestlions for Improvement?

CGrissom I don't think we had a problem.

Young I think we can stand improvement on those station
passes when they pass up to us the backup reentry
quantities, Each station used a little different
terminology, and at one time I didn't know whether
he was giving us time for 40O k. T think we can
standerdize these procedures and cut them down,

For example, for retrofire all they need to say is
retrofire and give you the time, and for 400 k they
don't have to continue the use of GMTRC and elapsed
time, Anybedy can figure out what is elapsed and
what is GVTRC.

Grissom Since we're working in G.m.t. they should just
drop the G.m.t. part. 1In fact, I prefer them to
say retrofire at such and such; then I will know
what it is. Every time they say GMIRC, I have to
think if that was reverse bank or ...

Young They were calling parameters to us in a different
crder than I was used tec, and I was all over that
little card I had. It didn't make any difference,
except I think that the next time we should stand-
ardize the procedure. After we had been over the
Canaries for a second, they said, "We are goling
to do a radio check,” but the whole time we had
been on that radic checking it and they had been
talking to us and hearing us. Then they wanted us
to go flow on the radiator, but we were on flow
on the radistor before we ever got there,

Grissom Well, T don't know what you do in that case, be-
cause I think it is sll right for them to call
and check sometimes, If they had Just assumed
that we were going tc do everything on the flight
plan, a couple of times the sea urchin eggs wouldn't
have gotien fertilized. If an experiment is coming
up, it is all right for them to call us up and say,
"Is it completed?", or "Have you started?”, or tell
you 1t is time to start something. I don't cbject
to that., I do objeet to them asking for all the
details of what went on., They don't need to know
it, unless it is something that affects or has 'a
bearing on a system problem.
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Did the ground provide the necessary information?
Grizsom Te ground gave us all the informatlon we needed.

Commert on communications procedurcs used to transmit computer
parameters to the spacecrafi.

Young I thought the procedures were adeguate. 'The only
time i1t was done was over Carparvon. He did a
beautliful jov. He did 1t just exactly the way
we discussed doing it. We got 811 the information
down, and we verified gll parameters in the com-
puter before we left the astation. Can't ask for
anything hetter than that,

Comment cn the procedures used for the gage correlation report.
Grisscom The gage corrclation repert preocedure was adequate.

Comment on the communicaticns with respect to the bpleood pres-
sure, oral temperaturc, and respiratcry maneuver.

Grissom Everything was satisfactory. I couldn't work my
bleood pressure, and T kept forgetting the oral
tomp.

Comment on the usgce of the carth to cbtain a yaw attitude
reference.

Young You can't beat that earth for a yaw refercnce.
Surely glad we've got it in casc we get i trouble!

Grissom That's right.

Describe and comment on the procedures used during the tracking
task,

Grissom That tracking task was a pretty wild operation.
When we started across the States, we had the ret-
lcle in place, and Jchn saw some targets to one
slde. He tried to get me to turn sideways, which
I did, but it turred out he could see a target,
but T couldn't, I couldn't see his target, so
we turned it back around, and we picked up a target
Just about underneath and tracked it for quite a
while, T don't really know how closely we iracked
it. Pulse mode wouldn't hold us there, sinece it
wag right under us, and T had to use direct. T
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was following it closely in direct. If you picked
up your target early, then it wouldn't be any
problem to get set up. T think a swlteh to direct
or maybe rate command might be better,

4.2,21 Was the necessary information available in the flight plan strip?
The chart book? Recommendaticns for improvement,

Grissom A1l the information was there on the flight plan
strip, but as we have commented on 1t before, it
is difficult to read. You don't have adequate
Iighting on it. Wally and T had some things written
on there in pen that I couldn't read. In fact, I
didn't know some of them were there, until I got
it back and locked at it yesterday. I think we
need knee-boards. It locks like that ig the only
answer.

Young I agree. T tock the chart book out, but there was
no place tc put it in zerc g. You just have a big,
nice bunch of checklists 1in the chart bock, and I
use these litile cards.

Grissom The 1little cards were handier, weren't they?

Young They sure were a lot handier. You can just slap
them to the wall. I used the flight data cards,
and this retrofire information.

Grissom I like to keep often-used information in the pockets
of my flight suit, so I can readily get to it when
I want. The material in the plotboard is good in-
formation, but it is so difficult to get to. You
really are not thinking about copying down your
data, until you get to the station. Then they say,
"Are you ready to copy?" You start scrambling for
paper. Something like these little cards are a
lot easier tc get to than opening the plotboard
and finding a page in there,

Young What we are saying is, a knee-board is hardy when
gomebody asks you to copy something, You must e
able to pull out a pencil and start writing, Gus
was writing on his knee. I thought that was a
great idea! I was scrry when I saw you had a
Pentel.
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That is the reason I wanted those Pentels along.
Why dldn't you tell me before?

You can see where I wrole on the plotboard with it,
on the instrument panel and on the suit.

You will find there is a lot of writing on the
instrument panel on my side.

The Pentel writes anywhere — anytime. That was
perfect to use in the flight. If you want to
write on the window, you can,

4.2,22 TIf any malfunctions occurred, describe and comment on the pro-
cedures used to detect, isclate, and correct them.

Grissom

Young,

Grissam

Young

Grissom

The first malfunction was the primary de-~dc¢ con-
verter. We switched to secondary. The other is

the malfunction of the orbit rate. We atayed in

BEF or SEF. 1 discussed the scanner problem earlier,
so I won't go into it again.

I'11 bet you a hundred bucks that the yaw problem
was caused by the water boiler.

We never did find out what the yaw problem was.
It disappeared on the last orbit.

Well, the water wasn't bolling. It shouldn't have
been. It should have been out of water by then.

Maybe that was it, because it kept getting less.
That might have hbeen it, because right after in-
sertion is when it was real bad. It was yawing
me pretty bad, then.

4,2.23 Any additional comments or problem areas associated with the
procedures during orbit?

Grissom

No.
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k.2 Orbit Training

Did any unexpected or unplanned spacecraft coperational problems
develop during orbit that had not been covered in your milssion
training?

Grissom I would say no to that.
Young No.

What changes or additional training for the orbit phase would
you recommend?

Young Out the window would be nice.

Grissom Out-the~window display would be nice. I would like
to have something onbeard to show me — scemthing to
give me a better chance to plan ahead. I never felt
really like T was shead of the thing anytime. You
can't see anything on that checklist. You roll it
up and there it is. You get started doing it; hut
I never really had a good feeling of what was coming
next, except the 0AMS burns and retrofires. Those
are important and T knew shead of time.

Young Mayhe a couple of sumary flight plans rolled up
somewhere would be a good idea. It would give you
an index as to what is to be done, Yes, just over
the hatch-overhead so you could look up and see
what you are going to be doing next.

Grissom How can you do that on a four-day mission? You would
have the whole thing plastered.

Did the performance of the various control medes compare with
what you expected as a result of training on the various simulators?

Grissom Other than the reentry rate command, the control modes
compared almost exactly with what we saw on the trainer.

What recommendations for training in observing and identifying
celestial phenomena would you make?

Grissom If you are going to observe anything at night, you
have to turn all the lights out and get night«
adapted. If you have any light in there, you can't
see as many stars as you can sitting down here on
earth, T would recommend that you turn out all the
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lights and cpen the hatch 1f you want to see any
more. I don't know how else you could see any more,

¢o you?

Young No. It 1s really tremendous. They're up there
Just like they are supposed to be.

Grissom I have no recommendations.

Young Wo.

4,3,5 Did the mission simulator provide you realistic training in the
spacecraft control tasks during the orbit phase?

Grissom Yes, very good!

4,3,6 Did the absence of out-the-window displays for the simulator
significantly affect the inflight performance or cause any
problems?

Grissom An out-the-window display would certainly be of
value., It would give you confidence that you can
aline the spacecraft in yaw. The first couple of
times John and T tried locking out the window, we
had a little bit of disagreement as to exactly what
was zero yaw., We came to a mutual agreement, finally,
but it takes a little while. If we had a good out=-
cf -the-window display, I think it would add a lot
to our confidence that we can do it., That was one
of the things that concerned me, initially, when
the scanner was coming in and out. I was rezslly
concerned that we had a real good alinement,

Young You know, they could paint a stripe down the front
of that spacecraft., Right on the ncse of that
spacecraft, You could lock right down that stripe
and pick up yaw. BS3itting in there like that, you
are locking right on the slde of the spacecraft,
picking up yaw.

Grissom A resl slow light plane flying sqQuares in a strong
wind would be a good training aid.

Young Yes it would, wouldn't it?

Grissom That would be pretty good. You remember back when
we used to fly those squares around the field in
fliélt training?
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Young Yes,
Grissom That would be good practice.

4.%.7 Dc you have any comments or recommendaticns for trailning on the
following:

a. Flight plan

Grissom I think we have covered the flight plan. (See
sec, %.2.21.)

Young I think sc,
b, Bpacecraft systems

Grigsom We had good training in spacecraft systems. Ve
knew what we were doing.

¢, Spacecraft procedures

Grissom T think we knew all c¢f the gpacecraft procedures
well,

d. Spacecraft control tasxs

Grissom We knew the contrcl tasks we were deing. We went
through those properly.

e. Pilot hande-held equipment

Grissom How did you use the camera? You received training
there, didn't you?

Young There was no problem there. I do think, though,
that the pllot should establish a confidence level
with the cameras. I had no practice with that
16 mm. I had no confidence in my ability to take
good pilctures with it. TI'm not sure of my results.

f, Experiments

Grissom I am sure the experiments that I saw in the simulator
are not what I had on the flight., I am only talking
about the sea urchin eggs. The handle on the one
in the spacecraft didn't feel anything like the
handle I had on the cne in the trainer. It didn't
appear to rotate the same,
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Well, T would say the same thing about the blood
experiment.

When you do something that's back over your head
and you can't see 1t, you've got to make 1t pretty
fool-procf or you can't get the jecb done.

The dimensions in the area of the blood experiment
in the spacecraft are totally different than the
gpacecraft simulator.

T triled that in the tralner lots of tlmes and it
works easy. You never meke a mistake on it. It
just turns ore way and only turns sc far.

8o does the one in the simulator on my side. They
put this insulatlon on there and they put a big
bracket out where you stick your hand back to grab
the handle,

The number of times you turn the sea urchin egg
aexperiment is critileal,

Yes, that's right.

That's a lousy setup.

Mine was actuating it on time. By the time T got
my hand on it to actuate 1t, 20 seccnds had elapsed.
I'm sure it was 20 geconds after we called it at

50: 18.

40:18., Tt was right on.

Well, T grabbed the handle but it was about 20 sec-
onds before I got it actuated.
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5.0 RETROSEQUENCE AND RETROFIRE SYSTEMS AND PROCEDURES

5.1 Retrosequence and Retrcofire Systems

.1,1 What was the control mode selected for }etrofire? Backup?

s

Grissom Rate command, both rings used for retrofire. It
held us absolutely tight. We didn't deviate 1°
from the center cf that 8-ball,

Young No.
5.1.2 Comment on the performance of the selected ceontrol mede.

Grissom I had to use contrcl too, because that last retrc-
rocket wanted to yaw me to the left.

5.1.% Was each RCS ring checked priocr to retrofire?.

Grissom Almost like on the treiner, Each RCS ring was
checked before retrofire in both the direct and
ACME modes.

5.1L.4 Describe and comment on the OAMS retro translation.

Grissom I think we have talked enough about 'the OAME retro
translation. There's nc prcblem. The burn came
off on schedule. The time worked out within a
second or two, didn't it?

Young Yes, we put 96 in the computer.
Grisscn Well, it came up 96.
Young Yes, it came up to 96 and then jumped to 97. I

don't understand how it jumps. The computer was
started about 40 to 50 seconds before the burn.

Grissom Yes. We had this problem before., We thought
perhaps it was because we had been in the mode too
long, sc I started the computer later this time.
But I still pushed START COMP about two minutes
before time to do my burn. Well, the velocity
wasn't in there. It came up with all zips. 'Then
John reentered it, and we hit it again, 'Ther it
came 1in, but this time we were within z minute of
burn. Tt still started increasing. I don't know why.
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5.1.5 Describe the

Grissom

Young

Grissom
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T think the burn time was 1:4%6 or 1:47. It was
gupposed to be 1:48, Couldn't msk for any better
than that.

spacecraft distu}bances during retrofire,

Well, there were some disturbances from each one

of the retrcs. 1T could tell it was starting to yaw
me one way or the other, I'd cross-check out the
window with the ball and we were holding real good
all the way, There was a slight pause between the
second and third firing, One fired, the second
fired right on time, and then there was a slight
pause. I thought at first that we didn't get them
all — then the other two fired.

I didn't know until we got the numbers in the window
whether we got them all.

I cculd tell there were four., I heard the ground
calling up each time one fired. The thing that
concerned me a little bit was the ground called up,
"Number one fired, number three fired,”" I then
wondered what happened to two? Then I realized that
they were cross-firing.

5.1.6 Comment on your use of the instruments and/or window during

retrofire,.

Grissom

I used the 8<ball as my prime attitude reference.

I also cross-~checked out the window to make sure
that T was in retrofire attitude, I checked very
early on the second orbit when the 8-ball and all
were working good., That out-the~window retrofire
attitude agreed with what we expected 1t to be.
When we went to retrofire attltude, I checked the
window, It looked right and the ball loocked right.
Since I was used to using the ball in training, I
went shead and used the hall,

5.1.7 What was displayed on the FDI during retrofire for the command
pilct? For the pilot?

Grissom

Young

Rates were dlsplayed on my FDI, and the rates were
very low — I kept them damped well. Almost zero.

Really zero, I was on rate, too,
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5,1.8 Did the IVI correctly display the AV obtalned during retrofire?

Grissom

As far as we know, the IVI's displayed the right
AV, We were in the right attitude and I have for-
gotten exactly what the IVI readlngs were,

5.1.9 Did the sequence lights operate properly at TR-5? At TR-l?

Grissom

Sequence lights operated at TR-5. They didn't

1illuminate amber at T_-1 because they aren't sup-

R
posed to, They operated at Th-io like they were

supposed to, At T -1, we did separate the space-

craft and the lights did operate properly. They
came on green when we had every function,

5.1.10 For the followlng items describe any verificastion you may have
had of proper coperations — sound cues,

8. BSEP
b. SEP
c. SEP
d. Arm

Grissom

Young

Grissom

Young

Grissom

0AMS line.

electrical.

adapter.

auto retro,

Ckay., We could hear pyrce fire on every cne of
those steps. We heard a pyro fire cn the SEP QAMS
on the SEP ELEC,

The SEP OAMB was medium loud. The SEP ELEC was a
1little quieter, and the ZEP ADAPT was a real Jolt.

That was a real boot in the pants. There's no doubt
about wher that SEP ADAPT fires, because it really
does give you a good kick.

Like a little retro-rocket,
Ae a matter of fact, it even kicked me a little bit
out of my attitude, We were onh rate command. It

gives you a good solid boot, That might be where
the AV comes from to bring us in short.
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Young T don't know whether it was that much or not.

Grissom I don't know how much it was elther, but you get a
good solid push. You might get 5 to 10 ft/sec out
of that thing, Arm auto-retrc — no cue to that,
except the lipght goes green. Worked properly.

5,1.11 Bid you initiate O, high rate prior to retrofire?

2
Grissom No.
%.1.12 Did the indicate retro attitude telelight switch operate properly?
Young Yes,
Grissom The light operated properly. T didn't use the
needles in the attitude mode, so I wouldn't know

whether it worked or not,

5.1 13 Did the separatlion of the adapter affect the spacecraft in any

way?
Crissom We Jjust discussed that.
Young Tell you one thing I did see, Right after SEP

ADAPT something flew out the side, and I don't know
vhat it was. It locked to me like the pump package.
T could see it through Gus's window at almost 90° .

I wonder if they shouldn't look into that, and see
if the pump package can stand a jolt like that as
far as its being mounted on the back is concerned.
If they have equipment in the adapter flying around
loose, it is liable to come up there and off-set
one of those retro-~rockets.

Grissom All of that junk flying arcund concerned me a little

bit.

Young Yes. That's scmething to look into. It was some
kind of equipment flying out there, and a big plece
too?

5.1.14% Could the individual retro-rocket firing be detected? How?

Grissom They surely can. Just felt them. We could hear
them also.
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+1.15 DHd the separation of the retro-adapter affect the spacecraft
in any way?

No, we could tell when the retro adapter jettiscned,
but 1t doesn't give you a very blg kick. You could
feel 1t, but it's nothing like that equipment sectlon
geparating. Tt's very clear to you that it's gone.
You don't even nced the Light.

Comment on the suitability of the cut-the-window view for at-

titude control during retrofire.

Grissom

Cn the daylight side, I think you can contrel your
retrofire very well cut the wirdow., I don't think
it would be any problem at all. We have already
discussed this at night. T don't think you can do
it at night. If you have a contingency landing
where you have a retrofire, that has tc be out the
wilndow, ycu will have to do 1t on the daylight side,
This will restricet the contingency landing areas.

.1.17 Comment on the RCS thruster plume during retrofire.

Grissom

T never really noticce them toc much on the daylight
side. You could see them all right, but they
weren't of any real consequence. They were faint
red flames ir daylight, against a dark blue sky.
Against white clouds, the flames are fainter.

5.1.18 Any additional comments or problem arcas associated with the
spacecraft systems during the retrofire phase?

Grissom

Wo.

5.2 Retrosequence and Retrofire Procedures

9.2.1 Describe and comment con the procedures used for the 0AMS retro

o

translation.

Grissom

Prcecedures were fine. T have no recommendations to
improve them.

2.2 Describe and comment on the procedurcs you used from TR—5 to T -1.

Grissom

R

We did exactly what we planned to do on the check-
list beforehand., It went well and didn't vary one
bit from Whﬁt we ?lanned to do.

CONFDENTIAL
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No, and we must have gone through the checklist at
least three times., And I heartily recommend it.

%.2.3 Describe and comment on the procedures you used from T_ -1 to

retrofire.

Grissom

Young

R

Again, we did exactly what we planned to do. At

TR-l we separated everything and walted until TR~5O

light on arm auto-retro. We armed that and im-
mediately armed retro-rocket squib number 1, We
waited for 3 or 4 geconds to make sure it didn't
fire, and then armed the others. We had them all

armed by at least TR-22 or 2%,

I planned to start my clapsed time clock on T
but T Just didn't make I1t.

R

5.2.4 Would you prefer daylight or night retrofire maneuvers? Why?

Grissom

I prefer daylight retrofires. If you have to do
a night one, it has to be on the 8-ball.

5.2.5 Were the checklists for TR—5, TR-l, and retrofire adequate?

a. Suggestions for improvement.

b. How did you use the checklists?

Grissom

Young

Grissom

Young

Yes. No suggestions or improvements,

We didn't go to platform-free. He's trying to fly
the spacecraft, and you don't want to be reaching
around there, throwing switches at retrofire.

The only recommendation that I'd have on a checklist
is to use bigger and darker printing, because some-
times your lighting is very dim and you need a
higher contrast. T'd 1like to see darker printing
with large capital letters, We need more space
between each one. Don't you think?

Yes.
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Comment cn the ground support cof retroseguence and retrcfire.

Grissom My support from the ground on retrcfire was perfect.
They gave me a countdown and they filred right on
schedule. The countdown 1s appropriate. I wouldn't
want tc do without that.

Young Yes., We're checkXing TR on the ccrputer up to

10 seconds before retrofire by puncking 02, It
checked within a second.

Any additional comments or problem areas asscciated with the
pracedures during the retrcfire phase?

Grissom We had nc problems. No commernt,

=.% Retrcsegquerce and Retrcfire Training

Compare the actual retrofire with those simulated on the following
similators:

g. Mission simulater
b, Part task tralner
Grissom I think the retrolire I had was probably easier
than most of those I have practiced on the simu-
lator, It's been sc long sirce I used the part-

task trainer, T don't rcmermoer how they compare.

Grissom I think we should practice harder retrcfires than
we expeet, with the easier cnes interdispersed.

Did any unexpected or unpluanncd spacccraft operational problems
develop during the retrcesequence and retrofire that had rnct been
cavered irn your missiocon training?

Grissom Ho.

Young No,

What changes or additions tc trainirg for this phase would you
recommend?

Grissom The only thirg I would say is they might make the
pyro nelses g little louder on the trainer.
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Yes. Especially that SEP ADAPT, because there's
going to be no doubt In anybody's mind when they
let go of that thing. Usually, when they say
we've lost pyro noise, you don't get a Iight. Man,
if you don't get that nolse, yocu haven't received
the function.
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5.0 RERNTRY

6.1 Reentry Systems

£.1.1 What control modes were used durirg the reerntry?

Grissom

T used direct, both rings after retrofire. I just
wanted to make sure both of them were working, I
went to pulse for sbout 1 minute, I didn't know
when this thing was going to start reentering, so
I went to the mode I was going to use for reentry.
T went to direct beth rings and stayed therco.

6.1.2 Comment on the verformance of each selected control mode,

Grissom

Young

The selected control mode was periect Tor reentry.
No problem. I think it will be far superior to
reentrg rate command. I guess you could fly inside
that ¥ deadband, Direct was very gocd. T had

no problem damping out the rates. John had the
rates on his FDI needles, and T cculd see cn the
ball the displacements we were getling, so I didn't
worry very much about them, unless Jcohn said the
rates were getting high. Then, I would locok over
and damp them out. I could damp them out in about
orne or two actuations of the control handle.

I wasn't paying very much attenticn to the bail
rates, I was loocking out the window. The vehicle
secmed to we Inherently stable. T don't think we
have enough control authority to turn it over.

6.1.3 Comrent on the use of the window as a backup to the FDI's and
8-ball for attitude and rate control.

Grissom

Young

You could see the horizon all the way down., I

usced the ball as my primary reference, and I was
concentrating on the ball, trying to guide cut my
dovnrange and crossrange errors. John can probably
comment more on the window than T can,

Well, T could see the horizon all the way out the
window. I could pick up the rates cut the wirdow.
The spacecraft wag going back and feorth across

the horizon, but the 45° bank angle never varied
until we went to max 1ift. T could see the horizon
at max 1ift attitude, but I had to put my head down
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and lower my shoulders., That 1s pretty hard to do.
I was full down In the seat.

Grissom I don't remember seeing the horilzon anymore after
we went to max 1ift.

Young T could distinguish hetween pltch and yaw oscillatlons
out the window at 45° bank angle.

Grissom In fact, we could tell the proper pitch and yaw
attitudes by locking at the trail back vehind us.
Somethlng's coming off the spacecraft all the time.
You've got some kind of contrall or flame or some-
thing., You can tell exactly what your attitude
ghould be.

Young I subjectively saw that the particles coming cff
weren't going up like they did in the GT-2 pictures.
They were going right straight out, as if we didn't
have much of a trim angle. T suppose the sparks
that were coming off were coming off the pork chops
tack there cn the side, golng off meore or less
stralght. Didn't indicate very much of a trim
angle. 'There was some, We could see the whole
ionized pattern — funnel-shaped. We saw the retro-
pack burn up when we recntered,

Grissom Yes.

6.1.% Describe the gpacecraft cscillations during reentry. Maximmum
rate and amplitude.

Grissom The oscillations during reentry were not bad.
Young T was on low scale on the FDT.
Grissom  The rates ncver got up more than 4 deg/sec and

probably not more than 2 deg/sec. Just oune or two
blips of the control, and they would dampen cut.

Young And they did just like the book says they will do —
going up the g-curve, the frequency would build up
and the amplitude damped down, Coming down the
back side, they built up a little, but nothing
significant, and definlitely no Instability that
I could see.
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Grissom The maximum rate was never more than U deg/sec,
Young, T don't think it was that high.

Grissom Well, those needles got about half scale at one
time, but the amplitude was never very great. I
locked on the ball, and it wasn't varylng very much
at all.

Did you select O, high rate during reentry? If s0, describe its

2
opergtion and coolling ability.

Grissom No,

Did the retro=jett telelight function properly following retrofire?
Grissom Yes.

Could you verify that the retroe adapier 4did jettison?

Grissom Yes, You could feel it go off, and we saw it later.

Comment on the computer display of down- and cross=range errors
on the FDI during reentry. When and how did you verify that the
closed loop guidance was operating properly?

Grissom Okay. I'1l go through the whole thing here. After
retrofire, I rolled to inverted attitude — max 1ift
attitude — and at about 4 minutes after retrofire
time, T got a command from my roll needle directing
me to roll inverted. That was at about 400 k —
Just about one time. It staried working, and at
6 minutes after retrofire, I rolled to my 45° bank
angle. It was Just shortly after that, I got guid-
arnce on my needles, The crossrange needle was
all the way to the right. 'The downrange needle
was about half-scale, and it moved up slightly,
and then came back down a little bit. I think maybe
it made one more oscillation, and then hardly moved
after that., The crossrange needle came right on
in. My time to reverse bank angle was 11 minutes
after retrofire, and at 10 minutes 15 or 30 seconds,
the crossrange needle was centered. So, I started
taking out the bank and holding max 1ift. I held
max 1lif't the rest of the way in. The downrange
needle never centered. It came down a little bit
to what locked like 50 to 60 miles short.
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Gus wes holding max 1ift all the way. I don't know
what you can do after you've done that.

Actually, the g's started building up on the space-
craft sconer than I had expected, At reverse-bank-
angle time, you really don't expect to have too
many g's on the spacecraft, and we were pulling
about 1 to l%g at that time. BSo, I knew then we
were not going to get very much more 1lift. the

g's built up to 4, and we stayed at Lg for quite

a long time. We were up there pretty close to a
minute. Don't you agree, John?

Yes,

We were at lg for a long time before it came back
down, In fact, when it came down off Lg, we were
almost down to 80 000 feet,

That's right.

When it came off 4g, it dropped to 2g quickly.
All T could think of at the time was that I hoped
the computer was wrong. I think the airborne
computer was right. I think that computer knew
where we were going., 'That's about the g-profile
you would expect on a max-~lift reentry. Since

I pulled max 1ift most of the time, I didn't ex-

_pect 1t to get tmch over that. If I had pulled

max 1ift all the way, it wouldn't have gone much
more than about 3g. But we were pulling a 45° bank
angle for about half-way down, and then went to max
1if+t, BSo, that's about what I expected. We had

to be getting scme 1ift, or the g's would hawve

2one up higher than that.

6.1.9 Comment on the operation of the RCS during reentry?

Grissom

The RCS worked perfectly. No troubles at all.

6.1.10 Coment on the communications during reentry.

Grissom

Communications were good right up to point of
blackout, We received our reverse-bank-angle time
from the Cape, but evidently they didn't hear us
transmit back. I could actually tell when they
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were fading out too. Upon entering the blackout
area, communications got fuzzy and dropped out.

£.1.11 Comment on the operaticn of the FDI needles durilng reentry.

Grisson FDI needles worked just as advertised. Jchn's
FDI necedles showed the rates and they were easy
to read. Mine showed the downrange and 2ross-—
range errcrs, They came ir Jjust as we had expected.
Well, the crossrange error came in just as we
expected.

£.1.12 Describe and ccmment cn the appearance of the jonization sheatk.
Will it Iinterfere with the use of ths horizon for backup at-
titude centrols?

Young Take a lock at the pictures of the GT-2 recntry.
That's what it locked lilke, as Tar as describing
the c¢colors and what we zaw,

Grissom The only thing that would be difFforent was when
the reentry commnicaticns experiment was activatced.
Then woe got a change in the sheath., ILooked 1ike
steam or somethirng 1lke that, but you can see the
horizon all the way taorough. It's not a great oig
firey oall that you can't see through., It's scrt
of a light yellcwish — greenish color.

Young It charges colors all the way down. It's exactly
like the colers in the G7-2 £11m.

(Grisscm EBverytime I used the RCS thrusters during this
time, we got a big change tco.

6.1.13 Comment on the suitability of the out-the-wirdow refereornce For
attitude control during reentry.
Grissom Tou could do it with nc preblem. T think you would
Tly a good recentry 17 you had good backup informaticn,
If we had used bvackup parameters, we would have
been 30 or L0 miles shorter than what we were today.

6.1.1%  Any edditioral comments or problem areas assoclated with the
gpacecraft systems during the reentry phase?

Grisscm o problems.
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6.2 Reentry Procedures

Describe and comment on the procedures you used tc control the
attitude of the spacecraft from retrcfire inltiation through
reentry.

Grissom I used dlrect, both rings. Used the ball as prime
reference, but cross-checked cut the window. T
had no problems with control.

Young I was checking it ocut the window, too, and I didn't
see anythirg wrong with 1it.

Comment on the reentry checklist provided. Suggestions for
improvemert.

Grissom The reentry checklists — from that time or, you
don't have time to get out a card and go through.
That part has got to be simple. You've got to
know it, or it's got tc be ocut 1n big letters
somewhere so you can see it. Fortunately, Jcohn
and I both knew what we were supposed to do, and
went ghead and 4id it.

Young Another reascon you can't 1s you are really dnterested
ir getting your backup reentry quantities from the
ground. 'T™is climinates thinking about deing a lot
of cther things.

Grissom Yes, with the exception of arming the landirg
switch and getting rid of the retrc pack.

Young But that's nct on any checklist that I have,

Grissom Okay., The point is that in a dynamic situation
you are not going tc get out a checklist and read
1t. I'd suggest you den't have one, but rather

memorize the procedures.

Desecribe and comment on the reentry technique you used. What
would you recommend for future missions?

Grissom I have already described the technique used. (See
Sec, 6.1.2 and 6.2.1.}

Young I recommend two-rings dlrect.
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Grissom You could do it alright on cne-ring dircci. I
don't think it would be any problem. With two-
rings direct, you tend to over-ccntrol =z 1little
bit, until you get the feel of 1t.

Young, IT you got duwnrange steering where you had to
roll arcund in a hurry, this would be a preblem.

Grissom Yes, you need it ir case you have to roll and stop
your rcll., You need all the authority in there
that you have tc get the rates you want and then
stop them. I rocemmend two-rings direct in future
missionrs.

Did the ground supply all the necesary information for the
reentry?

Grissom Yes, we got all the information from the grcund
that we needed. T'm not sure it was correct right
now, but we got 1t.

Desecribe the preoecedures used or the roentry communieaticn
experiment,

Young T think it was started at 19:05:1k, We started
the reerntry experiment and held the buttor down
until Just belore the altimeter came off the peg;
I don't remember shutting it off, That should be
goed enough for government work.

Any additional cemmonts or probicr areass asscelatoed witk the
procedures during the reentry phase?

Grissom Ne preblem that T can think of. The crnly thing we
might mention is that scmetime during the roentry,
there must have voon some sort of film or the cut-
gide of the window that burned off., That's all I
recall., Actually, it wasn't a film. It locked
like therc might have been a film on the outside
of the window, a little bit of fog or something,
that didn't change., It was always there. It
locked Llike il was a coating cn the outslde of the
windoew — a clear coating, an cptical coating. It
suddenly burned ci'f,

Young It wasn't there after we hit the water. T locked
for it.
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Grissom It burned off in a "V", with the apex of the "V'
down, It started on the upper left portlion and
burned down and to the right. The apex was down
about the right center of the window.

Young Mine did the same thing. We were well through the
lonization. In fact, 1t wag Jjust the last part
of reentry.

Grissom Just the last of reentry. Suddenly, it just crinkled
all up.

6.3 Reentry Training

6,3.1 Did any unexpected or unplanned spacecraft operational problems
develop durlng the reentry that had not been covered in your
training?

Grissom Ne, I don't think so.

6.%.2 What changes or additions to training for the reentry would you
recomend?

Grissom It would be nice if you had an out-the-window display
for training.

Young I think they ought to seriously consider doing away
with the egress kit, so the guy sitting in the
seat can see the horizon the whole time ocut the
window. You want to be looking straight at that
8-ball and out the window, so you can see the whole
thing during reentry. During zeroc g, you can prop
yourself up and see 15° nose down out the window
in any place you want to.

6.3.3 Comment on the actual reentry in relation to those simulated on
the following:

a. Mission simalator
k. Centrifuge
c. Part task trainer

Grissom The mission simulator is the only place we've
practiced reentries that are closed loop. We never

saw one like this.
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Young The first valid reentry we ever saw was during
the flight.
Grissom Right, and we're not sure how valld that was right

now, But they do need to do more work on reentrles
in the simulator to get them realistle, Tt 1s one
of the areas where we were short in training.

£.%.L Did the absence of cut-the-window displays for the missicn sirulator
cauge any problems during the reentry?

Grissam No.
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7.0 DESCENT AND TANDING

7.1 Descert and Tanding Systems

7.1.1 Comment on the ECS performance during descent and landing.

Young

Grissom

Young

Well, we didn't go on O, high rate until after

2
landlng.

The only reason we went on 0O, high rate then was

2
because we had fumes in the cockpit.

That's right. I'm sure we did the right thing
then., We lost all the cooling capability we had in
the regular system. We were comfortable, not being
partleularly overheated untli after we hit the water.
The cabir pressure came down right on time, and it
was reading zero when we opened the Iinlet snorkle
at 27 to 28 000 feet, That's what it's supposed to
do. You couldn't ask for any better ECS performance.
We were comfortable until we hit the water. T think
the sult inlet temperature was T.° when we hit the
water,

T.1.2 What indicated altitude did the L0 k barostat light illuminate?

Grisgsom

Young

Grissom

I don't remember. I wasn't locking at the altimeter
as we descended through 410 k. We had just gone
glightly below that and the LO k light was on., It
wasn't on at %0 000 feet so it probably came on
close to 4O k. I will make the comment that T
didn't have a lot of confidence in the altimeter,
As we went to altitude on launch the thing jizggled
around and did some funny things. The simulator
runs up to 100 000 feet and suddenly stops. Well,
thig thing quit indicating on launch, at about

80 000 feet, and it stayed there the rest o the
flight. Another thing tkhat T noticed in orbit
that concerned me a little bit was the rate of
descent indicator indicating 60 or 70 ft/sec down
all the time.

T didn't look at that vertical speed indicator
after that chute opened.

T did.
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What was i1t reading?

20 ft/sec.

7.1.3 Comment con drogue deployment and the spacecraft motions bhefore,
during, and after drogue deployment,

Young

Grissom

Young

Grissom

Young

Grissom

That's a good chute, really good!

I was concerned on the way down. I dldn't really
trust the altimeter, At the time, my needle on
the computer stopped gulding — this is when the
computer says it's 80 000 feet — is about the time
the sltimeter vecame active, Tt started running
down. It was delng sll kinde of funny things. We
were still golng sonie at the time., By the tine
we got to 50 000 feet it had slowed down and was
indicating a steady descent. So, when we hit 50 k
I punched the drogue chute, and 1t came out. We
stabilized and turned off the RCS jets, but it
tock them a while to stop firing, After they
stopped firing, the oscillations started to build
up again. We turned them back on. I told John to
open the RCS motor valves agaln, and I went to rate
command on the RCS, Tt damped ocut the oscillations
quickly, and T told John to turn off the valves
again. Bure encugh, the oscillation diverged
slightly again., I'm not sure that drogue chute

1s a good thing. We were stabilized until we put
the drogue chute out.

I think the thing to do is leave the RCS on in rate
command when on ‘the drogue chute,

I don't really think we can get fumes in the inlet
snorkle. Did you see the inlet door blow off?

No, I didn't see that door blow off, and I knew
I wouldn't.

Yes, I dldn't think you would. I think you could
open the Inlet snorkle and leave it on rate com-
mand with the RCS until passing about 20 000, and
then eclose the motor-coperated shut-off valves.

After those valves were shut off, there was still
some flame from the thrusters for qulte sometime.
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Grissom Then 1t stopped and we dldn't see anything else,
When we hit the water and went under I got rid of
the chute, and we came up. We got all kinds of
vellow fumes out of those nozzles. Tt was all over
the place and we had smoke, or fumes, 1n the cockpit
at the time., I closed the snorkle but 1t was hazy

ingide. That's when we went on O2 high rate. You

could still smell it pretty strong. It gradually
cleared up.

Did you have any problem with the deactivation of the RCE after
drogue deploy?

Grissom T could still sec fire coming ocut a long time after
the motor valves were shut off.

Did you notice any propellant fumes from the RCS after closing
the propellant valves?T

Grissom No propellant fumes, just fire.
Was the emergency drogue swltch used?
Grisson No.
Did the altimeter operate preperly during descent?

Grissom T think we discussed that earlier. (See sec. 7.1.2
and 7.1.3.)

Comment on snorkel operation.

Young Tt operated properly. The pressure was zeroc all
the way to the deck.

Did the cabin pressure build up properly?
Young Yes. 1 was watching the cabin pressure indicator

as an altitude indicator. Going through about
60 000, it's a better gage than the altimeter.

7.1.10 What indicated altitude did the 10.6 k barostat light illuminate?

Grissom The 10.6 k barostat operated almost exactly with
the altimeter. I pressed the chute off at 10.6 k
Indicated, and the light came on at exactly that
time.
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7.1,11 Could you detect R and R section separatlion? Visually? Audibly?

Grissom

You could see all the pieces all the way, audibly
and visually. I could see the R and R can coming
down, right along with us,

T7.1.12 Comment on main chute deployment.

Grissom

Begutiful! Just as we expected. Came out in reefed
condition, dereefed, and then came out full. One
section bregthed in about one time and came out

and stabilized, BStayed there. There were no folds
in the chute that T could see. No tears, no rips,
no cords broken; ‘everything was just perfect., There
wasn't a thing wrong with that chute.

T7.1.1% Comment on 8ingle-point release.

Grissom

Young

Grissom

Young

Grissom

Young

Grissom

Single~point release was the plggest surprise of
the whole flight. When I hit that single-pcoint

release, landing-attltude button, I thought all

hell had broken locse. For a minute, I thought

maybe the whole chute had broken loocse.

I thought it had fallen off.

Thréﬁ us both forward and broke wy faceplate, T
gurely was glad to look back up and see the chute
up there.

When the single point releases, it allows the
spacecraft nose to fall to 45 . Just fall, that's
what it did.

It's like driving slong at 20 or 30 miles an hour
and running into a brick wall. Tt really snaps
you forward! I probably wouldn't have brcken my
faceplate, if it hadr't been for the reticle knob
below the window.

I am sure I hit just asg hard as Gus did.
You know we talked about the reticle knob a long

time ago and folt there was no way of getting
rammed up against there. We dldn't worry about it.
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True.

In fact, if my faceplate hadn't been closged, I'd
probably have it right through my head. The face-
plate just slowed my acceleration enocugh to stop
me. It was an abrupt change. Ycu don't notice it
on a £ilm like GT-2.

7.1.14 Were there any problems encountered with the lack of communi-
cations from main chute deploy to single-point relemse?

Grissom

No, that's not a very Llong period of time.

7.1.1% Did the parachute jettiscn operate correctly?

7.1.16

7.2.17

Grissom

Young

Yes., I'1ll make cone comment here, We went intc
the water and a second or sc later I expected tc
be back up on top. But, there was still water cn
both windshields. T had to jettlson the chute,
which was obviously dragging us tkhrough the water,
nose down. I jettisoned the chute, and we im-
mediately popped right up. I don't think we need
to be in any great blg rush to Jjettlson the chute.

No leeks in the spacecralt whatscever. I checked
the bottom of the ECS door, and I never saw any
water.

Did the rate of descent indicator cperate correctly during

descent?

Grissom

What did it read?

Rate of descent indicator operated properly. I
took 8 look at it right after the main chute deo-
ployed, and it was reading 30 ft/sec. I didn't
pay much attention to it the rest of the way down.

Were you able to determine when landing was about to occeur? If

so, how?

Grissom

No. When the altimeter read about 600 feet, T tcld
John to get ready to land. He saild, "What shall T
do?" Tt's true, there's nothing you can dc. Tt's
not a very bad Jjolt when you hit the water.
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7.1.18 Corment on the communications throughout the descent and landing

period.
Grissom Commnications were good on descent, We were
talking to the Cape,
Young You talked to the Cape when you passed through

100 000, as the altimeter came off the peg.

Grissom Oh, yes, T know. T told them my drogue chute was
out and Gordo sald, "Yeah, it sure locks good,
doesn’'t 1t7"

T.1.19 Were you able to determine your horizontal speed at impact?

BEow?
Young That's a gcod one, Nol
Grissom Not

7.1.20 %What was the spacecraft attitude upon contact with the water?

Grissom We couldn't see the horizon, so we had no feel for
it. It loocked like we were in the proper attitude.

Young Yes, 457 nose up.

Grissom T could tell we were swinging arcund quite a bit
on the chute, because, occasionally, I'd sce the
pilot chute scmewhere.

Young You could see the bpackground against the clouds.

Grissom Yes, and you could tell we were swinging., I had
no idea what the attitude was when we hit.

7.1.21 Describe spacecraft motions at landing. Did the spacecraft
submerge? How long did the spacecraft take to stabilize?

Grissom Well, con landing, the spacecraft submerged all
right. I've already described this.
(Bee sec. 7.1.15.) I didn't jettison the chute for
3 or I seconds, so we were held under by the chute
towing us in the water. Yes, it locked like it
was nosed down.

Young Yes., 23° to 3¢° down.
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Grissom Probably, the edge of the chute was on the water
being blown, and we were still at a 45° angle,

Young Well, 1t dug in. There wasn't a lot of water over
the top of us.

Grissom No, we were very close to the top. I suspect the
top of the water was right about the top of the
windshields, because T think I recall seelng little
burbles.,

Young Yes, I saw some.

Grissom So, we weren't really deep 1in the water. But, as
goon a8 we hit parachute-jettlson, she popped up
in the water and stabilized fmmedlately - just
within seconds.

7.1.22 Did the landing loads cause any dlecomfort? Do you feel that
your restralnt harness was adequately tight?

Grissom No.
Young No.
Grissom And yes.
Young Yeg, HNo and yes on that.
7.1.23 Did anything in the spacecraft break loose upon landing?
Grilssom Not that T know of,

7.1.24% What was the stabilized attitude of the spacecraft irmediately
after stabilizing?

Grissom The hardest shock is the single point release,
not landing. The spacecraft floated almost exactly
as Static Artiecle 5 in the Gulf. Water wasn't
washing up nearly as far on my window as it was
there. T did have the feeling we weren't rolled
quite as far to the right as we had been in the
Gulf.

Young T did toc, because my window was further out of
the water.
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Grissom That's right. I think we were pulling at a more
normel attitude rather than the 12° 1list we had out
there. The pitch attitude was just about what we
had seen before, and the waves weren't washing up
on the spacecraft hatch at all,

Young The period of the waves was a lot greater.

7.1.25 Did you notice any water in the spacecraft after landing?

Grissom No water in the spacecraft.

7.1.26 Any sdditional comments or problem areas associated with the

7.2.1

descent and landing phase?
Grissom Nc additional comments.

Young No,

7.2 Descent and Landing Procedures

Describe and comment on the procedures you used for drogue
deployment.

Grissom The procedure for drogue deployment was toc reach
over and push the button. My altimeter was used
as a cue, I didn't have very much faith ir it, but,
evidently, it was working pretty gocd.

Young T had the cabin pressure indicator and my absolute
pressure gage, and I was checking both of them., I
think those are good instruments to check — alsoc,
the cclor of the sky.

Grissom Yes,

Young And the time for drogue chute deployment was bvelng
called out to us at that point.

Grissom As & matter of fact, they called the time of drogue
chute deployment to us almost exactly on time. The
time was up when they called us, and we punched it
off just then.

Young They gave 1t to us in CGreenwich mean time,
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Grisson I was Just trying to figure what in the heck time
it was, and John sald, "It is that time now, and
we're golng through 50 k.” So I punched it off.
They ocught to give it to us 1in elapsed time because
we're locking right at 1it.

Young That is a critical operation.

7.2.2 Describe and comment on the procedures you used from drogue
deployment until main chute deployment.

Grissom I've already discussed what we did there — how we
turned the RCS off and then back on, (See sec. 7.1.3.)

T.2.3 Comment on the procedures you used for main chute deployment
and single~point release.

Grissom After we got a full main chute, we walted a good
6 to 10 seconds before we went to single-point
release,

7.2.4  Describe and comment on the procedures you used from single=
point release until landing.

Grissom I stowed my De-ring and started to turn off some of
the gear and circult breakers onboard. I turned
off just about everything that wasn't connected
with the commnications system in some way. I
watched the altimeter and waited. I talked to
recovery forces and that sort of thing,

Young I went through the post-main checklist about two
times, There's no need to have a pre-main checkllst,
If a guy doesn't know what he's doing coming down
from 100 000 feet, he had better not be flying.

7.2.5 Describe and comment on the procedures you used during and
following landing.

Grissom The only word we had about our IP was from the
Intrepid. We had cur computer which said we were
60 miles short., We had no confidence that it was
right., The only other word we had on our position
was from the Intrepld, They gave us a call and
gaid we were 5 miles off their bow. We dldn't
bother taking off helmets or sults or anything.
The next transmission we recelved was that they
were 55 miles away. I tock off my harness and
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pulled the sult down around my knees, I didn't
have the wrench to get the com lead ocut. I couldn't
take 1t down any further and still have communications.

Young Well, it was my fault. I didn't know they put that
wrench back in the aft food vox, cor we would have
gotten the wrench out and probably tsken the com
lead off right away. They tled the wrench to the
door cn the aft food hox. When they took the door
off, the wrench came with it. I dldn't know it was
there,

Grissom Ias that how you got your's off?

Young Yes,

Grissom T cut my leads. Anyway, I toock mine off, and then
John took his off. T used his helmet to plug in
throupgh his harness while he was taking his off,
The scuba divers already had the ccllar on by
this time. It was about 30 minutes bhefcore we ftook
our sults off,

Young Muech too long.

Grissom Too long., We should have started immediately.
Young Ycu want to get those suits off!

Grissom T vomited about this time. We werec both getting

pretty warm. The ccllar was on, and no water was
coming up any place, so then T opened the left
hateh. Actually, cne of the scuba divers outside
opened it. T started to do it. That hatch handle!
I couldn't make it work! T pulled and heaved on
the handic, but I never did get the thing opened,
Maybe T wasn't pulling hard encugh. 1 checked
three times to make sure I had theose two 1ittle
levers 1n the unlocked position. Well, the other
thing that conecerrned me was the scuba diver on

top of the hatch, T didn't know if he had already
gotten a wrench in there and done something to
those dogs. I didn't want to bregk 1t and be
stuck in the capsule. Since he was up there
feoling asround, I put the handle back in the
neutral position and let him go shead and unlock
1t, rether than break something, When he started
to open 1t from the ocutglde, I declded that since
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they closed the thing from the outside, we'll just
let him open 1t from there, Joe Alvarez told me

the forces are higher with that new seal in. That
mey have been it. I may not have been pulling hard
enough. They put a new hatch seal in and the forces
on the handle went up from 35 to 45 pounds,

7.2.6 Did you recelve all of the impact and reccvery information you

regulred?

Grissom

Young

Grissom

Young

Grissom

Young

Grissom

Young
Grissom

Young

Grissom

Yes, I guess I received all the information that
was available. As soon as they knew where we were,
and how far we were, and how long 1t would take to
get to us, they passed 1t to us. We'd been in

the spacecraft for about M0 minutes, and I heard
there was going to be another hour and 35 or

40 minutes befcre the Intrepid would be there,
That's when I mede the decision tc get cut and go
back by helo.

That was a good decision, too, because it kept me
from getting seasick.

The waves were long pericd, and there weren't any
white caps. They were more like swells than waves,

Yes, T didn't think it was as bad as out in the
gulf.

It wasn't real choppy.

When the period is long like that, you can care
less how high the waves are. As long as thc space-
craft stays pretty nice in the water, you dor't
care about a littlc heave,

The only thing I was concerned about was not getting
the vomit in the bag and getting it all cover the

cockpit. T thought it was going toc make John sick,
too.

I wasn't worried about that.
I was., T didr't want to get it all over that suilt.

You should have seen me unstow that right food
box.

I noticed you got 1t cut to me pretty fast.
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7.2.8

7.3.1
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Did you contact the recovery unlts durlng descent?

Grissom

Young

Grissomn

Young

Grissom

Yes, we were talkling to the Intrepld. We were
talking to Big Box and to the helos.

All communications were on UHT.

I don't know 1f woc ever got anyone on HF, because
at cne time, pecple were calling us when T was on
HF on both transmitters, and I'd call and call and
nobody answered. T think T recelwved the Cape omne
time on HF, The other thing that happened, was
after they got the collar sround the spacecraft,
and the scuba divers got up there, the artenna was
whipplng back and forth. T tried to retract the
thing and it wouldn't retract. It wasn't damaged
then., It looked like it was standing up straight,
although 1t was whipping some.

When I got out of the spacecraft, I fell against
it and bent it a little, but not mch,

Well, T don't think 1t was bent before that. No-
body touched it before that, I was locking out
where I could see it., T would have seen 1t if
they had. Te rubber collar that goes up to keep
the water out was up around it good. It didn't
work 1its way down, and it was in good shape. But,
I don't know why it wouldn't retract. Maybe they
had a geood reason for us not extending it in orbit.

Any additional comments or prcblem areas associated with the
procedures during the descent and landing phase?

Grissom

No.

7.3 Descent and Ianding Training

Did any unexpected or unplanned spacecraft operational problems
develop during descent and landing that had not been covered in
your mission tralning?

Grissom

Yes, that single-point release. We didn't expect
that. I don't sce any poilnt in training for it.
You're just gceing to get your head bashed against
the window, and you might ss well be prepared for
1t.
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T don't know 1f tightening the shoulder harness would
do you any good because you're tco close to the
window to keep your head off.

Yes, your head is going to snap forward!

Mine was as tight as I could get it.

I don't know. I probably wouldn't have broken my
faceplate 1f that reticle knob had not been there.
But there's a good possibility wyou're going to
bregk the faceplate,

I didn't have one on my side, and I hit that wind-
shield hard, tooc. I was glad I had some padding in
that hat.

So am I.

T.5.2 What changes or addition to training for the descent and landing
would you recommend?

Grissom

Young

I don't have any reccommendations.

Ko.
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8,0 RECOVERY

8.1 Recovery Systems

8.1.1 Comment on the BECS performance from landing until egress cr

recovery.

Young Well, it did just what it was supposed to., I
went O2 high rate after the fumes.

Grissom T want to mention that we could smell that stuff
in there.

Young It may have been ourned metal that we were smellirng.

Grissom Yes, I think it was. We were getting some siteam
and a burned smell off that metal cut there — not
fumes, All the fumes that we saw, were blowing
away from us., It locked like a gray smcke ingide
and I wondered, for a minute, If we had something
on fire inside.

Young Yes, it did.

Grissom It graduaelly thinned ocut, so we were just getting
some smcke or steam off of the hot parts of the
spacecraft. The walls of the spacecraft remained
cool all the time,

Young They were cool the entire time.

Grissom We never had any problems that way.

Young We were on 02 high rate and suit fan number 2 was

running just as it's supposed to,
8.1.2 Could you verify the operation of the spacecraft flashing 1ight?

Grissom No, when I got out of the spacecraft, I never looked
to see if it was flashing.

8.1.3 Comment on the spacecraft commmnications from landing until
. egress or recovery.

Grisson Communications were generally pretty good., There
were times when I'd call and nobody would answer,
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Young I agree with you. I don't remember talklng to
anybody on H¥, because none of thelr transmissions
gounded like HF.

Were you aware of your recovery situation from landing until
recovery?

Grisscm Yes, we were kept pretty well aware. I think we
were as aware as anybody. As soon as they got
information, it was funneled to us.

How did the spacecraft orient 1itself relative to wind and
swells, thet is, rotated so many degrees left and right of
blunt end or small end intc the wind?

Young Tt oriented i1tself right into the swells,

Grissom The blunt end was Into the wilnd because the sea
marker was drifting away from us. We could tell
we were lined up pretty well, and, of course, we
had cne of those scuba divers sitting out there
right on the nose in that stuff all the time., He
was on my side. I guess John couldn't Bee him.
And, as I said before, we were rotated almost
upright. I don't think we were canted tc the right
at all.

Young No, I didn't notice at all,
Grissom And the blunt end was into the wind.

How did the spacecraft orient itself relative to the wind and
swells after collar Installation?

Grissom Blunt end into the wind.

Do you think egress could have safely been accomplished without
the flotation collar?

Grissom Yes, T think it could have, but that flotation
collar sure makes you feel good out there,

Young Yes, I think so, too.
Grissom I think I could have opened the hatch before the

collar got on there, but I surely didn't want to
do it, and T didn't.
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8.1.8 How did the spacecraft compare with the bollerplate flotation?

Grissom The pitch attitude of the spacecraft was about the
sarie &8 Static Article 5 but we were rolled in a
more vertical position than Static Article 5.

8.1.9 Describe spacecraft flotation attitude before and after collar
installation.

Grissom After the collar was on, we were a lot more stable
thar before. You don't get any roll at all., We
were getting very little roll, anyway, But it seems
to follow the waves a little more, and you get less
pitch with the collar on,

8.1.10 Did you notice any fuel and oxidizer fumes?

Grissom We notlced the yellow fumes., As we came up cut
of the water, there was a lct of popping and hilurping
and yellow smoke a1l over the place. Great batches
of it. I was sure glad we were oriented with cur
tail into the wird.

Young Ang T tell you, if we hadn't been, we would have
had tc seal curselves in that thing.

Grissom As a matter of fact, that's a pretty good reascn
to let that chute drag you for a 1little bit. That
gets your vlunt end intc the wind and when you come
up, if you've got any of that stuff, it's going to
blow it away from you. '

Young Yes, I think thet's a good point, The way that
thing digs in, that's the only way it could drag
you,

Grissom It's bound to drag you that way.
8.1.11 Were there any problems with the EF and UHF antennas?

Grissom No problems, except the HF antenna wouldn't retract
when T wanted it to. Extended fine.

8.1.12 If the survival radio was used, describe performance,

Grissom No, 1t was not used.
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8.1.13 If survival gear was used, describe performance.
Grissom I Inflated my Mae West as I got out of the spacecraft.
Young Me, too.
Grissom I started to take the liferaft out of the survival
kit, but John pointed out three or four rafts out=-

glde s0 I got in cne of thoee, T d1d break my
backboard looge.

Young I had a hard time getting by Gus's backboard.
BEverytime T got up in the cockpit, the backboard
would fall on me.

8.1.14% Any adéitionel comments or problem areas associated with the
spacecraft systems durlng the recovery phase?

Grissom I don't belleve I have any thing else +to add.

Young No.

8.2 Recovery Procedures
8.2,1 Describe the procedures you used from landing until recovery.
Grisscm We've gone through this at least once before, so I
don't think we need to go through it again. (See
sec. T.2.5.)

B.2.2 Were the egress and recovery procedures clearly understcod and
defined between yourselves and the recovery forces?.

Grissom Yes, T think they were, T don't know of any time
when we misunderstood each cther.

Young I agree.
8.2.3 TIf water egress was accomplished, describe,
Grissom Well, I got into the raft, The helo brought the
horse ccllar over to me. I put it underneath my

arms, end they hoisted me aboard. It was normal.

Young That's what happened to me.
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How leng could you have stayed in the spacecraft after landing?

Grissom

YToung

Grissom

Young

Grigssom

Young

Grissom

Young

Grissom

Young

Grisscm

Describe the

Grisscom

Young

Grissom

Well, with those hatches open, I guess we could
have Just stayed there Indefiniltely.

Yes,
We gsat 1n there in our underwear.

Yes, but it's a mighty poor boat. You might as
well lock forward to getting seaslck, if you stay
there for any length of time.

I don't think we would have gotten seasgick 1f the
hatches had been ompen.

Well, I tell you, T was minutes away from getfing
seasick. You Just don't xnow how clogse 1 came.

Well, I think 1f you're golng to have to stay
thore mich mere than an hour, and you have a helc
there, you may just as well gc ahead and be wicked

up.
T think so, too. That's no beat.

T wouldr. 't want to get cut without that collar on.
T would hesitate to get out, I'd stay in there
and suffer.

You're right. 1T agree with that.

That's what you're golng to do with these hatches
closed. You're goeing to suffer.

hatch opening.

The scuba diver from the outside opened it. I'm
net sure I could have cperned 1t with my hatch
handles. It sure felt Like it was Tirmly locked.
{See sec. T7.2.%.)

As soon as you hit that water, the first thing to
do is climb cut of that suit.

In fact, we had already made up our minds tc do
that., We didn't vecause we Thought they were so
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cloge. The trouble is, 1t's work taking off that
gult in a confined space. You den't have any place
to put 1t. We didn't have that wrench. Getting
out of and back intc that harness is a job. I
think that's what has to be done.

Young You're going to sweat a lot more with it on than
with 1t off.

Grisscm Yes, if you walt, you're golng to build up a work-
load, and then it's going tc be harder to do, The
best thing to do 1is, as scon as you hit the water,
get stabilized and start peellng the suilt off,

Young Yes, 1 think so. I didn't shut all the things off
like T should have when I left there, It seems to
me I dldn't shut the bpatteries off, It's just
normal to secure things when you get out of there.
We shut down all the switches we could think cof
that needed to be shut down. The point is, when
you really start feeling sick you don't care if
you shut those things down or not. And that's
the way I was., T really didn't care.

8]
no
(8%

Any additional comments or proolem areas associated witn the
procedures durlng the recovery phase?

Grissom No.

8.3 Recovery Training
8.3.1 Did any unexpected or unplanned spacecraft operational problems
develop durlng recovery that have not veen ccvered in your pre-
flight training?

Grissom No.

8.3.2 What changes or additions to training Tor recovery would you

recommend?
Grissom T don't think I have any reccmmendations.
Young No.
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8.5 General Training

8.4.1 Do you have any recommendations on the preflight training
activities as to sequence, time nefore flight, benefits of
the following:

a, Missicn simulator

Grissom The missiocn simmlator should be used frequently,
and right up till the launch day. You can't start
toco gsoon and you car't use it too leng., We had
adeguate time on the trainer. I would like tc
have had more reentry training just befcre I flew.
I really wasn't confident that I had seen =211 the
cases, DBut the mission simulator ig the best
trainer we have. It locks exactly like a spuace-
craft, and when we got inslde that spacecralt on
launch day, for all you could tell, you were just
sitting righkt in the trainer,

b, Imunch and notwerk simulations

Grissom The launch sims arc meost valuable to us. As far
as the netwerk sims are concerned, we didn't get
a lct out of them. We learned how the range
would operate, I think the thing we would like tc
have practiced meore was roertry sims.

Young Reentry sims would be valuable training hoth for
us and for the network, to esnable them tc get the
data. They have ftoc do this thing in real-time
pefore blackout. It's a tough task for them.
e. Centrifuge
Grissom I don™t feel very strongly about a centrifuge.
It's the cnly place you can go through the lsunch g's.
I'm not sure you need it.
Young No, I don't either.
d., Planetarium
Grissom Maybe T didn't spend enough time at the planetarium,

but T didn't get encugh good information from it.
I think it's a low priority item.

CONFIDENTIAL



o CONFIDENTIAL

Young Yes, I think it's a low priority ltem, but I think
you should know all the stars on your orbvital path.
You can orient yourself in any sky 1f you know the
sters. You can orient yourself north, south, east,
or west pretty accurately, 1f you know the pattern,
Te flrst thing we saw wae the Southern Cross and
the Alpha Beta Centauri. T knew right where we
were on the orbitel path,

Grissom Yes, Orion's Belt was very comforting to me when
we were having alinement problems.

e, Egress and recovery
Grissom We had ample recovery and egress tralning.
Young It sure taught us what we needed to know,
f, Systems briefings

Grissom We worked with those systems so long that I didn't
feel a real strong requirement for the systems
briefings. 'They were good. They peoint cut a few
greas that we had either forgotten, or didn't know
gbout, They shculd be operaticnally criented, It
depends on how well you know the systems beforehand,
but I think it's a good idea 1o have systems brief-
ings just prior fo extensive glmulator training so
you understand exactly what's going in there. 1T
think you can de 1t with schematics. In fact, you're
probably better off doing it with schematlics, bew
cause you can draw on them, work on them, and you'wve
got up-to-date ones.

Young Yes, systems boards ccst s lot of money to up-~date.
g. Tlight plan reviews
Grissom Flight plan reviews are necessary.
h. Spacecraft tests
Grissom Spacecraft tests are absolutely essential. You
have to be involved. You have to know what's

golng on. This 1s where ycu get the confidence to
go fly.
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i, Flying

Grissom You never get enough flying. We should have more
and higher performance girplanes.

j. ZLaunch abort simulator (LTV)
Grissom The lsunch abort simulation at LTV was good but I

think a good deal of it could be done 1n the mission
simalator. Their vibrations and noises are extreme.
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9.0 CONCIUDING STATEMENTS

Are there any cconcluding remarks?

Young

Grissom

Young

I think the best training 1s when you crarnk the
Mission Sirulator up with a net and start dolng
launches and launch aborts.

That's the best. That's the best launch training
you can get. There you're working with everyorc
you're going to be working with during flight.

That's the secret. We found working with the net
that we could éo things faster onhoard, and, on the
otherhand, they could help us in areas that we
hadn't been aware of hbefore,
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