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PREFACE

This preliminary transcript was made from voice tape recoxdings
of the Gemini VI flight crew debriefing oconducted December 17, - 18,
1965 at the Crew Quarters, Cape Kennedy, Flordida.

Although all the material contained in this transcript has been
rough edited, the urgent need for the preliminary transceript by mission

analyeis personnel precluded & final edit prior to its publication.
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1.0 COUNTDOWK
On the Dec, 12th countdown, the Sunday count, it was quite
evident to all personnel involved, that the 25 minute hold
at minus 3 minutes is not reguired. This hold was approached
with about a 10 or 15 minute lead time. 35S0, we were that
much shead of the count even then and could have easily
forgotten the 25 minute hold. The philosophy of a hold is to
pick up a pad if you have a problem, but you don't design a
countdown for all problems. You run it down as best you
well know. The 25 minute hold, I believe, didn't help us a
bit. I think we should eliminate it from all future counts.
1T had ?he same observation. The fact:is that the whole net,
the g&;jsystenbbecame completely quiet between 10 and 20
minutes prior to reaching a hold.lihere wes practically no
activity, The white room was always cleared early, and, in
fact, both cases the erector came down, It started down
approximately 5 to 8 minutes before the programmed time.
And bhefore the erector even staried down, there was a quiet
time in there. 5o there was plenty of slack in the previous
count which had agstronaut insertion at 95 minutes with no
hold to take care of any major problems of this nature.

We have in the rendezvous mission coptimized for the

rendezvous, be it Agena or Spacecraft 7 in our case, the
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launch window is for the unpredicted
hold. As & result, in both counts we were off on an M-4
lgunch. Therefore, if we are going toc have a built in hold
the window is almost redundent. T think we should take
edvantage of the windows rather than having us sit there,
gtrapped in for another 25 minutes in a crew insertion count,
That is why launch windows were conceived in the first place.

3¢ let's bear that point in mind as well.

Now 1o continue through from T minus three to about T plus
two seconds on the Dec. 12th. As we approached engine
ignition communications were perfect. There were no
anomalies that we could see; it looked like we were going to
launch exactly on time, the T zero would cccur when we
wanted T zerc to occur. This wes a concern we had, of course,
as the result of seeing 7's launch. We did rnot want to have
that 3.7 second delay just to be a little bit more pure.

I think we could have made it up on a burn. At the csll out
for ignition, we had just that, We had ignition, We did not
hear one word from Sioney which is exactly what it should be.
It was very well dcne by Allen Bean. I had, as we approached
ignition, all three engine lights on. The fuel levels,
meaning the fuel and oxidizer pressures on both stages were

nominal. The ignition point occured, the clock started
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shortly end the sub-sssembly light flickered cut and then

came back on again.

There wes no perceptive physiological cue to lift-off. The
engine nolse came up to a fairly high crescendo and
diminished almcst as rapidly as it came up. It was sort of
a one peak of a sign wave, The attitude ball did not move,
the rete needles did not move, no indication of motion was
apparent. 1 think all of thege cues sdded together replaced
the false cue of the clock gtarting which was legislated out
from the failure, and that wes a dirty cue. This was
atressing us pretty hard. Fortunately I did not punch out,
but I do believe if I had I don't think that anybody would

have blamed us.

In any case we did not punch out. No Sundey punch. The
essence of this though is that we had never seen this type
of fajlure before. We hed discussed it over a year agoc prior
to preping up on GT-3. At that point it was precisely
stated that this failure could not happen, that we could not

get & lift-off without having in fact a lift-off.

Sometime subsmeqguent to the shut down the IVI started

counting up, which gave me another momentary pause. I sat
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there conazidering this, realizing that no events could
happen much as they had in MR-1 where all the rest of the
pyro-technics started going as if the spacecraft had reaglized
a flight. I can only state right here that this is the
proper way to design a launch abort system, %0 have man in
the locp to accesas agll these cues, and not react as o mach-
ine gystem might, If this was Apollo or Mercury we would
have a flying spacecraft, but not a lifted off booster.

Do you remember some seconds after the shutdown; did you
hear a call over UHF report a hold k1117

Vaguely, I think T said that this is a hold kill. I also
8aid "elock started." I alsc hesrd "programmer reset"

which made me feel very good because I knew then that the
booster couldn't go through the various events that it would
nermally go through if it had picked up logle that s=id 1t
was in flight. We were very well briefed subsequent to the
hold kill. We were well aware within I'd say about five or
g8ix seconds of what was geing on. But the cues that added
up called for a response in about 1% to 2 seconds, and, we
rejected that response and just sat tight. I was particularly
concerned whether we had to maintain hot seats or not.

Never did get a precise answer s8¢ we maintsined hot seats

until we were finished with the erector coming up. 4is far
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as the delay in the erector we wrderstand all that, and,
this will be cleaned up sc there is no sense in belaboring
that issue.

My cues that engine ignition had started up, like Wally
describes the sign wave, but on the level of noise build up
there is & definite pulsation. It is a low freguency
pulsation and you feel it in your back. It is in symchroni-

zation with the head gsets and it built up.

My technique is, when they say ignition I punch manual clock,
I time with the count, 1001, 1002, 1003 and lift-off should
occur. I saw it build up to & peak and I said 1002 and I
started to say 1 on that 1003 and the noise started to

die down right away. So, by the time I haed reached 3 geconds
the noige level had gone down and you could tell that there
was a definite curve offy whereas, in the DCPS trainer when
you have a hold kill it gquits just like that. So I could
ascertain that there was no ¢liff where it came off; it
tapered off. At the same instsnt, when 1 had my thumb on
there, 1 could see the clock running. I knew in my own

mind though that there wag no 1i£t*of{,from previous briefings,
end also the engine hadn't fired long enough to go through
the sequence for the belts. I monitored the needles which T

had on Computer end Attitude, and there wes no deviation at
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all whatscever, in the needles. T knew in my own mind that
we had not lifted off and that we had & hold kill.

Schirra  This was very good discipline for Tor because 1t was, of
courge, my choice. ill the command piiots had stated that
they are the ones thet will punch ocut under these situations.
It was a rough task for the poor pilot to ge through., He
reacted as he should have.

Stafford I made my separate analysis. The first words I remember
hearing, 1 heard the word"shut down*énd ther followed by,

”prOgrammer resea.i T remerber the word“shutdown:“ T deontt
now who said it, but, I then heard reset the programmer .

Schirra The response from the latnch crew wasg beautiful. We were
very wel:l briefed during these critical seconds afier we
had reacted properly. OQur only complaint wes the fact that
we wers walting for the erector unduly long. I think that
we can cut that down. Tc my knowledge right now, having gone
over this with Frank Terry and Kenny Zites, the two men who
are responsible for this routine, it will tekxe one hour
under similar circumgtances fto get the erector up. This was
a very careful analysis that they made because they.knew
that we were pretty well cheapped about it. In ocur case, it
tock I think 99 minutes. It's not something you would

expect to gee happen in a hurry. T do believe that this
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requires another review; this was sirictly s Martin anslysis
and pad safefy analysis., This was not the undersiarding we
had; our understandingvand I even called down to Al Eean at
that poin?;gﬁé Stoney, and sai@J"How about reading the egress
manuel to us. We have time to kill." My understending was
that 1if we could rnot solve the situation within 15 minutes,
we would have to punch out. It was a criticel situstion.

1f we had more than 15 minutes, the erector would come up.

it deesn't really state that the erector will come up in 15
minutes. These are the things that should be gone over by
the Getlock group again. I definitely want to see some follow-
up action on this particuler srea. That is why we wanted to
€0 over that as a countdown.

Crew Inseriion

On the crew insertion for the final Gemini 6 countdown, T

was informed by Gus and John that we were again weil ahead

of the count by 15 minutes. They sat up there waiting and we
weren't coming up early. We put our foot over the sill,

I bvelieve about 1 minute early as far as inseriion time went.
I was fighting with Wendt on this but finelly saccumbed *c
his wishes, climbed in. This was Jjust 2 nit pick between us.

I wanted to get in on the second.
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Agnin we completed & flawless count. We were completely
briefed, up=dated and slept through another 25 minute hold.
We were again well ahead of the count end it only sub-
stantistes that we did not need the 25 minute hold.

Comrmuntications

“he communicationg were excellent. We participated as called
out in the counfdowh SEDIR. There were no problems with the
SEDR, I <hink if weg very c.ean. The only problem area

thaet we found in both countdowns was the liberal use by the
test conductor, aciually the spacecraft test conducter, of
the push to talk modaywhich make it difficult for the crew

to comrunicate in that we don't have intercom at this point.
This is somethning that should be looked at more carefully.

It was a problem in this particular pair of countdowns in
that the range was picking up the side tones as well &as
trying to work Spacecrafi 7. I could understand thati, but we
should be able to clean up the communications loop soc that
the range in Houston deoesn't complein about gside tones from
us when we want ¢ be in continuous intercom.

You can't talk back and forth with your visors open after
cabin purge ?

Yes, you can, but you have to yell - its awkward. That's

what the interphorne was put in there for, so that we could
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talx without &11 of this problem.

I think that there is = problem alsoc, under the catagory of
communications, of not having s gooed private loop. Thaet
doesn't seem to be c¢lean. I'm not sure what the prcbhlem

is here but I think it should be siraightened out.

Conmfort

I had the G3C suit with the 1 zipper and was comforisble
throughout the count except for the cbviously long two hours,
end even then I started feeling some back discomfort from
being in this position a&ll of this time.

The suit I was wearing was & G4C that had the double

zipper. ¥rom what we learned from'previous count downs

end positiong, I had a foam rubber pad instailed that went
completely the distence of my bacx. This starts ocut very com-
forteble but after epproximately I hour to an hour 15 minutes
this rell that is up orn your spinal colﬁmn gtarts to bhe fels

in increasing proportion to the amount of time you are there.

[By the time you reach an hour and a half you start to get

g few paeins up and down the whole length of your back.
After two hours in that positién the pein is sbout conatant
and it stays that way and is very uncomfortable. In fact,
T hed to continue to reach hold of the hatch closing strap

and the ingress bar and pull myself up and down and continue
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motion and flex my back muscles to stand it.

This i1g geing to be & continuing probvlem. That's why I
wanted Tom to bring it up, because I'I1l probkably have the
only G3C suit in Gemini left,

ECS

The envirommental conircl system gave us no problems, We
switened to sing:ie fan operation for a period of time. We
did work with the recire. valve, We did repress on occcasion
t0 keer the cabin pressure above ambient sc that we would
not have any Inflow of ambient air, And this does reguire
some attertion from the crew. We did do this, in fact we
never got a cail out from the ECS monitor. I think it
might be worthwhile for him to keep an eye on that in case
we migs watching the cabin oressure go lower than ambient.
This would be something worthwhile +to bring up to the ECS
console man. /

Soundg and vibrations

The sounds and vibrations from prevalve engine gimbaling and
erector we are quite well briefed on now. The only sound
level I think tha' was something more than I was prepared
for was the second stege prevalve. That was guite noisy.

I think its sufficient to bring that one ocut for future

CTews.

Right. It's & very definite decibel level even over what T
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had previously expected to hear and assoclated with it is a
tremendous pogo along the longitudinal sxis of the space-
craft. It persigts for abeout 4 or 5 eycles and then you
could feel it die out. But it is a tremendous noise and g
pogo.

Schirra  COne other point. We were in a different configuration for
our real launch in that we had a fully fueled system,
as contrasted to the first countdown on December 12. Engine
gimbaling was much more obvious to us with this fully
loaded bird. We discussed this with Frank Terry and he
agreed that was probably the reagson for it., We had a stiffer
bird with this full leoad on it. Thig is engine gimbgling
early in the count and all the way through it.

The erector operated normally. One problem we did
detect on the first countdown on December 12 was, when the
canvas curtain was removed when white room hreaskup was
started, black flakes, carbon like flakes drifted on the
windows. This wasn't aggravating because we knew that it
would blow off. But, it had rained that day and there was
water trapped on the orange structure of the erectcr, in the
rails. When the erectors were tilted back the water would
drip off and came right on the windows. This glued these
little black objects on there. Now they actually did come

off during Max Q. T saw one go off, so, even then it didn't
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gseem to hurt us.

Stafford Well, I had several pieces of black particles and they were
all gone after, firgt time I got a good look at them was
after staging and they were gone.

Schirra  Visual, controls-displays, azimuth update were all nominal.
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2.0 POWERED FPLIGHT

2.1 Lifv-off

We heard 1ift-off from Stoney, a good count; there was a
glight delay from his count of three, two, one, ignition --
about that type of a deley. This was no: aggravating, but
it gort of keyed us up a little bit again. 3ut lift-off
wagd very obvious to us,

Motion, vibration, noise, visual cuss, cockpilti displays
were all very cumulative. The physical semse of 1lift-off
was very evident., I am sure we were hypertuned to this,
bt we both felt not only the accelerastion, eye-balls in,
which is of course quite slight, but also a slight wiggly
effect, sort of g shimmy effect, that was, oh, very short.
But thig gtep went out immediately. This was another cue that
I frankly hadn't expected to feel.

My impressions were the same on that tnree, two, ocne, and I
really anticipated the iginition it seemed for a little
longer than posaible, then once the roar started it was
just identical to what we had on the twelfth.

Eold kill,

It would buwild up, but it would build up in pulges end the

gstabilized level that it reached was louder than it felt

CONFIDENTIAL



14 CONFIDENTIAL

like on the twelfth., Then when it sat there, I could feel
in my back there was a slight lateral ocscillation; you could f
feel vnis lateral ocscillgidion, and on lift-off, there was a
definite drop in the noise level, and the pulsations smoothed
out and there was a slight oscillation like Wally described.
A180 in my back, I could feel an slmost imperceptiihble increase
in pressure, It was just like you pull maybe & little up
collective on a helicopter, only this is what you feel right
on your back. t was very, very slight., But there was no
douzt in your mind that all these things change at that tinme
that youa had lift-off, I noticed the computer and the atti-
tude needlies, the spacecraft piteh needle, which is
bocster-yaw needle, juet flickered momentarily. It was Just
a minute flicker, and from the first fen seconds on, it
locked 1ike we had electric nul con all the needles. It was
Just completely steady.

Sehirra  Rell, pitch, aerodynamice, ECS3, DCS updates, englne
operation, acceleration, PCGO, no POGO, BECO were nominal.

2,2 Roll program — Nominal.

2.% Pitch program - Nominal.

2.4 Aerodynamic profile - Nominsal.

2.5 505 - Fominal.

2.6 DCS updates - Nominal.
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2.7 BEngine 1 operation - Nominal.

2.8 ¥ngine 2 stafus - Nominal,

2.9 Acceleration - Kominal.

2,10 POGO - Xominal

2,11 BECO

At giaging we woth noticed a large, orange fire ball, that
I even saw brown ar 1nd the edges of, and immediately
these clear windows, at least my clear wirdow, became
clouded., Now pari of the reagon we could see this was
that the sunlight was already hitting us slightly obligue-
ly, and you couvld gsee the clouding of trhe window right
after staging. I1'm absolutely convinced that stagirg is
what's filming the window.

2,12 Staging

I wag watching the inside of the cockpit completely, I
couldn't help but occasionally glance one wirk outside and
see the way that the occean was coming up, and again there

was congideratle cloud cover over the ocean. 1 noiticed how
white the clouds were, and then I was back in the cockpit

at staging, I ccoculd sse, out of the corner of my eyve, I could
see this orange-yellowish flash. It seemed like it started
right at the periphery of the windshield and ingtantaneously

swept forward like that ... Bnd it had a brownish-black
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cedgze to it., There was a bend that was behind the orange,
and we went right througrh it. It was justv flashed and it
was all instantaneous. We went througn 1t.

We actually flew through ist.

Yeg, flew through it  Flew right through a vart of iz,
erd 1t seemed like the orange part came around to nearly
within +thirty degrees of our longlitudinal axis. It

came around there and I courld gtill see the brown part,
the part trat went forward to the zero position on the
X-axis, It was Just m flash end we were through it, and
I wag looking for Guidance Initiagte. Then I looked

up at the cloudsj I noticed that the white clouds weren's
as write as they were before staging., So that was oy cue
a comvarison of the clouds. These white cumulus clouds
and some of the low stratus below them out over the ocean.

2.13% Engine 2 ignition - Lominsl.

2.14 BGE initiate ~ Nominal.

Gaidance initiate was s0 smooth it wms difficult to detect
it, ard I merely gaid Guidance Initiate. I did see sonme
minor oscillation of the needle., T would say about half a

degree to & guarter of a degree at the most in rates.
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Computer gttitudes just barely flickered at guidance
initiate,

2.15 Steering

Steering was nominal all the way through insertion.

I think I called out two cases where it was absolute zero.
In fact, it looked like we had a complete electirical

null there. One case wag st about three minutes and ten
geconds, the next one was beyond four minutes. Occagion-
ally it would juat flicker off a little bit, but it was
just on zero., It wasn't until SECO it walked off slightly,
in bopater yaw, but iw was still very low.

2.16 Go/No Go - Nominal

2,17 Systems status - Nominal

2.18 Acceleration

We had 6.8 g's.

2.19 SECO

6.8 g's indicated on my accelerometer SECO, exactly as

we practiced it; I noticed in the fore and aft windows

a requirement for more forward veloclty than I would
apply, meaning that tem foot per second. 4ind T know that
I bvurned about two seconds longer than I should have at
ingertion, It didn't hurt us, It turned out we needed to

pick that up anyway, but I cent't excuse myself, I really

CONFIDENTIAL
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did turn avout two seconds longer.

2,20 Comnunications

1

Schirra Uommurications were satisfactory. We could receives
aprarently the ground 2id not hear us ‘oo well, having
neard gome ¢f the ground tapes, but this is not something
for s to Judge. We received everything we needed 4o
receive very clearly, very crisply. Tre window coating
we've discussed completely.

3,0 TH3LERTTONW

Schirra Abtitudes and rate damping were tigh’t as a drum, Trhere
were no problems of an oscillatory nature at insertion.
It was very smooth.

2,1 Post STCO

Stafford Tmmediately after S500, I purcched address 72 and that value T
read ou was 25,690, which showed me right away that we had
a go and that the 4ail off would build this velocity uwo
probably ancther 30 or 40 fcet per gsecond. 1 reacned over and
turred the attitude control switen to mode and separated the
gspacecraft right om time, Wert right throush the check list
Jjust as we practiced in simulaitor. Turned back and it address

T2 again after the thrusting siabilized out, srnd I read oui
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the velocity 25,729. I got address 94, which was 00025,
which showed that gamma was cloae to zero or slightly
positive mnd we were all set. 'The other values T read out
at that time but I don't think we shouldgo into them here.
Everything locked nominal.

I'd like to add one other thing, In the countdown it is
called out to have IVI's zerc, and I have trained to have
at least one number appearing in each of the three read-
ocuts, meaning one foot per second in fore-aft, one foot
per second left-right, one foot per second up-down, which
gives me an electronic SECO. And admittedly you can detect
SECO when you terminste thrusting. But to get a time
correlation for SECC when those lights go out, and you

are in the cockpit, of course, in command pilot position,
that helps you nail SECO down to the event timer so you
can time your 20 seconds, and then time your 12 seconds
worth of burn. And T think that's a technigque that should

be utilized,

3,2 SECO plus 20 seconds

The spacecraft geparation was clean. We called feiring
jettison, although we were requested to confirm that later.

Everything was dome nominally on time.
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%,% Insertion checklist

The insertion checklist was completed. We maintained
attitude using the roll and yaw from the hall, and T
checked roll and pitch from the horizon., I used computer
and attitude for pitech, nulled the pitch needle, caged the
platform SEF, and immediately went into SEF align, and
used platform mode at this pointjso that we could check
out the spacecraflt gystems rather than fly it in pulse, to
get a tight line. At SECO we ohserved, or at least I can
say, 1 cbaserved no debris, I'm afraid that if Tom
obgerved any, he wasn't doing his Job, and he was doing it.
We were busy in the cockpit, so we did not have any obser-
vations of debris at SECO, or separation.
That's right. I finally had one good glance after we had
completed the burn and separated everything, I looked

out and the sky was completely clean. That was Jjust one
glance, at the end of it.
T have one comment. Gus remarked on a small flap on the
white cover on the nose of the spacecraft that goes off
at separation. That's the fairings. And this flap is .
right in line with the command pilot. ITt's a flap about
the size‘of 8 pack of cigarettes. 4nd I saw it vibrating
at Ma;L g.\It got my attenticn. It sucked me out of the

cockpit, It's a white fairing object vibrating at a
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very high freguency through max d. I, of course, was ir
the cockpit and I could see this moftion cut there which
drew me out, and I saw the same trhing that Guas described,
It hasn't changed apparently since then. This was 81 max
q-

Was 1t the scanner cover?

It's the white falring cover up on the nosge.

Insertion checklist was completed before LO3. We had
checked the primary gcanncr and had already switched to
gecondary gcanner for confimation of its operation, and

all control modes were go.

4.0 CORBITAL CPERATIORS
FPlatform aligrment wag absolutely nomingl. 'The out-the-
ﬁ&ndow view which we were well prepared for, from the
digplay was exactly as I had anticipated seeing it. In
addition, trie same out-the-window view, we optimized
on the docking trainer with the light bars on the flcor,
and that, too, substantiated the same view.
How abovt you, Tom, were you prepared for it”?

Absolutely.,
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No difficulty.

This is of course to eliminate the requirement that Gordo
put up in the visual display problem. Gordo didn't really
have a good feeling for what insertion looked like.

Was this the best display you've had so far?

Oh, without a doubt. I'm only giving the visual display
a big pat on the back because it's got to be used in the
Apollo program, And 7'd like to gdd, if this can't be
ugsed on the Apcllo mission simulator it should be at least
utilized as a Part Task Trainer.

Right away we got an update.

We had a seventeen minute update also.

You got a one alpha,

We had a one alpha update, and we were continually
updated at this point and well aware of the situation,

We got a go immediately after insertion it seemed.

In fact, it was before insertion plus 20 we got a go.
Before SEOO plug 20, And that wvas good. That's the first

time I've heard one that early.
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Unstowage of photographic equipment and urine nozzle

Schirre We continued with the unstowage of photographic equipment
and forgot the urine nozzle until after rendezvous.

Orbhit parsmeterg report

Schirra The orbit parameters were brought in first with the first
cut of data updated wlth Bermuds data.

Communication systems check

Schirra We made communication systems checks on both UHF 1, which
we went into orbit with, and UHF 2 and HF. All were
satisfactory.

Scanner check

Schirra Scanner check, we have discussed. Both were good.

Shepard . Tou reported both scanners were checked by ten minutes and
24 seconds,

Schirra We conducted the accelercmeter tiass check over Carnarvon,
and we had some concern about this. Apparently we dld have
an accelerometer blass, and thls apparently disappeared later
in the mission. There is an unknown here. I talked to Cliff
Charlesworth about this since the flight and he agrees with
the seme siatement. It does deserve some attention., We
should dig into this further., Do you have the IVI readouts
or the accelerometer blas check, Tom?

Stafford It should have gtayed zero, and it filled up to 1 in the fore

aft window, and 1t filled up to 2 in the down window.
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Right.,

002, and 1t should have =stayed zero., It was a short period
of time, within about three winutes, these numbers appeared,
and the Carmervon station right awasy obtained this data.
When we came over the States, they updated our accelero-
meter blas with a DC3 update;

Pags 1 at Carnsrvon

The reat of the systems were nominal, We had GO on the
radiator, time hacks, Go, No Go for 16-1, and subsequent to
the Go, No Go for 16-1, we removed our gloves and stowed them
for the duration of the mission wntil preping for retrofire,
We also got the GO to turn off our secondary coolant loop at
Carnarvon, which we did. Then due to the fact that our sult
temperatures were stlll very warm, we turned them back on

one revolution later and left them on until 19 hours. We had
both coolant pumps operating full time.

Orbit Adjust Translations

The platform was aligned at least 15 4o 20 minutes prior to
every burn, and every burn was bompleted on time, All
addresses of 80, 81, 82, were removed. We probably should
record propellant quantity, but there should be no reason
to go through a long discussion of those.

No, all this data is recorded and waintains, I think, that

practically every burn was made in the Platform mode.
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No. The oui-of-plane burn was made in Rete Command.

The out-of-plans was made in Ralte Command. All she rest

were Platform. The times for burmm duration agreed within

one second of what we burned. The ground %time shows that the
staff suppert room is very good on figuring the time in case
we would have to burn on time without use of a computer or
vlatform, which I thought was very good. The Cap Com at
Carnarven told us he had cur maneuvers when we were ready io
copy. 1 acknowledged +this, and then he started and read out
every maneuver we would have, including the braking maneuver
at rendezvous, and the GET's., This is completely uncalled for,
Basically, ail we wanied 4o know was general times and that
the flight waz progressing satigfactorily. As it turned out,
every maneuver was changed bty two or three seconds, and by
mayve one 1o two three delta V, even after wha+ we thought was
a final informaticn update., So, this huge mass of information
that Carnarvon sent up to us was not rezuired.

Well, I'11 retract that, some of the impact of *that. Ob-
viously he was given that from Houston. The real problem

was, ne read it off so fast that we had trouble reccrding

it. The fact ithat the time of the burn, meaning the GET of
the burm, varies by two or ithree seconds is absclutely insig-
nificant. These burms are not that critical. If they are

close encugh %o a half a minute, they are good burns, meaning
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when trey occur. We turn them exactly on Sime, but a
second in orbit dsrn't that critical for all of thess burns.
So, they were trying to bring us up to spced, but we hrad
discussed this before, and so we didn't want all that jazz.
Wwe wanted the nex® burr, and that's about it. This is part
cf “hat no communicaticns case, and I don't think we would
rave gone with this data., We said we got it, and we didn’'z
really get all of it.

A1l right, as far as such deteiled information at that tioe,

I don't think that it was reguired.
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Cemini VII acquisition (radar)

We had a data update on when we were 1o ecquire Gemini VIT
with radar lock, and this was the 248 mile point., T believe
Tom has that data.

We were informed that the 248 mile nautical range would be
reached at approximately three hours and fifteen minutes G%7T.
The radar was iturned on at trkree hours snd seven minutes GET,
A Tock on was obieined at approximately three hours and ten
minutes.

That was a sporadic lock on. The light didn't stay on
steady. It would come on and go off, come on and go off.
This cculd be due to warm up time, but in addition we had a
rather sinking feeling at this peint, wondering if we were,
in fact, going to have a good radar set. The typical
sequence of events on the analog gauge--the range rate
needles and the range needles started quivering back and
fortk which ie normal. We were prepared for this.

And T don't recall exactly when we got a good solid lock,
but it wasn't out that far. We had it hopping in and out if
you recall.

The first data point that the computer, address €9, gave was
248 .66 nautical miles. It contirued to give that as I

interrogated it.
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Rendezvous test

tafford Turing the radar test prior tc the NSR burn, we
synched the radar in the rendezvous mode and obtained
deta points every one hundred seconds, so the synchand
registers were valid. We checked that feature out. Before
we went into this rendezvous mode test, though, before
KSR, I d4id check the data start to decrease, and I did
get a data point at 242.6 something nautical miles, and
it was decresasing all the way down' so at this time we noticed
that the yaw and pitch needles were very soft. By that
they would have gomewhat of the sinuscidal ocscillations in
both yaw and pitch, primarily pitch at that time. How-
ever, the range decreased right according to schedule.
The range was in very firm once we reached the 248 nautical
mile point coming down.

Schirra I think another point of o¢bservation there --when we startdd
getting the YT readouts on the IVI's, we were both con-
cerned because they didn't seem normal, and this was because
we had 180° wt in, and we hadn't changed it to 130, We
became quite worried aboul that until later when we cleared
the register and put in the proper wi. That was a nice
revelation all of a sudden.

Stafford Right.

Schirra I guess it's worthwhile to remember this because other crews
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will have the same point of consideration.

Stafford We were getting values of a VT of approximately 570 feet
per second to start with. At that range, using a wit. of
130, the values should be between 900 and 1000 for a wt
of 130, but the value did decrease as it would for either
a 180 or a 130, zo we monitored it. Then after we did go
inte the rendezvous mode, as our procedures, we checked
all the addresses,

Schirra Checking the poop sheet or the debriefing guide--astitude at
lock on., Of course we were 3E¥, and we were still in plat-
form align, SEF, We were willing to take the slight mis-
alignment, snd this is about 4 or 5 degrees, in that we
were more interested in aligning prior to NSE than we
were in the radar test. Once we started getting duta, we
were satisfied that we were going to have a radar mn,

Stafford Thet's correct., The radar synched very well in the rendezvous
mode in giving out range that was stored there for every
100 seconds, and the pitch angle was being given out con-
stantly through address 59. The firat angles that we
obtained were approximately 5 degrees, between 4 and 5
degrees to start with,

Schirra This was subseguent to NSRT

Stafford This was before NSR. We were about in the hallpark of 4

to 5 degrees,
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Going down the list--bore sighting. This might infer that
we could see the target, and let's make it clear now, we
did not see the target for a considerable amount of time.
This will, of course, be explained. The updating of
addresses 8% and 93, that we discussed, If we had done it
before the radar test we would have felt much better about
these VT readouts. And we did not work up a delta V cal-
culation at that point for transfer.

You did not hit start comp at any time?

No.

Update for circulsrization transliation

The burn was given to us with a set of numbers that were not
too far off in pitch. T would like to have Tom guote those.
Alright., It was called uo to us that the NRS maneuver
would be performed at a GET of 03:47:37. The delta V

total was 42.53 duration of burn was 53 seconds; and pitch
down 2 degrees; yaw was zero.

Circularization transiation

On this point--we had done this before in simulation--we
elected not to go off axis for pitch. We made the NSR burn
in platform mode SEF, that's platform attitude controil,
using afi-firing thrusters. Then I corrected out the
balance on the IVI's with downward thrust to compensate for

the downward component, which is a much more efficient way
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of doing it than trying to hold a two degree angle which is
almost impossible to read with the attitude ball presentation,
The OAMS fuel prior to KNSR maneuver was 74 percent, the OAMS
fuel after L3R maneuver was 68 percent.

The circularization translation calls for a platform
alignment. we had aligned, ag we mentioned, all the way up
to the IS8T burn. The total delta V was added in. Attitude
and rates~-we mentioned that becsuse ihe control mode was
platform mode. The timing-IVI correlation, I assume,
connotes how long we burned. Tom, do you have a number

on that?

Right. We burned for 53 seconds. 1t was right on time.

Then zeroing of addresses 80, B1, and 82 were the final small
burns where we cleared out that downward component that

was reguired with this pitch of 2 degrees. The propellent
quantity has been noted.

I would like to make an important point here. Tom spent

two separate sessions, one before this flight, in the
simulator, checking which direction to move for addresses

80, 81, and 82 corrections. This saved us a lot of difficulty
during the flight in that the logic of these burns is

not appropriate. It requires some practice. They are not

in the right direction as cne would interpret them.
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ZesTTord That is correct, The navigatior axis sigm is diferent
from the tody axis sign for some of the sddiresses, s0
particuia-’v 17 vou are in odd posiiions, ‘lke out or piane
cr you are vurring s retro grade maneuver wnile 57, the
logic iz not the same. So you have to have in your mind

toth tre ocdy axes, ithe navigation axes, and ‘he sigrms of

each.

schirra *& tad e coup’e ol burns there wrere ever Ihel we Were oon-
fused Ty themn.

Stafford RBight,

Behirra And this can cost net a 1ot of fuel, but it car cost you

some you shouldn'i kave to expend. This should be

brought to mind as well for future developments, not
necessarily in turn for Semiri. We can learn how 1o take

care oY an existing problem. T thirk at this point that we
should go on t¢ the data co'lecticn points thai Tom cor-
ducted. 411 I car ssy from this vericd of time up to

the translaticn poirnt is that T attempted to track the

target with the radar elevation or piteh, radar azimuth or

yaw needles, with as much accuracy as 1 could hold in the pulse
attitude control mode., I might add, we 3did not do any

aligning of the platform from the period of HSE to the

transfer burn, One other point that we can discuss separately
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I think, is the visual acquisition of Spacecraft 7, so,
Tom, you, have the floor.

Rendezvous terminel phasge

After four minutes after the initiation of the NSH maneuver,
we synched the clocks for four minutes from initiation and
switched the computer into rendezvous mode. After going in-
to the rendezvoug mode, we checked the following roted
addresses in seouence as we practiced; addresses 54, 53,

24, and 92 were exactly as »rescribed. Address 8%, the wt.
for the target travel during the rendezvous, was 180 degrees.
T reset this to 130 degrees. The delta wt was 60 degrees,
which I reset to 48.72 degrees. We also noted that the
computer, when it would give the change in the register

for address 69 for stored range every 100 seconds, was
slightly out of synech with our times. G§o we resynched the
elapged time from the start of NSE so it would synchronize
with the computer. This changed approximately seven
secon’s, and es a reference data peint, at a GET of 4

hours, 21 minutes, and 50 seconds, we had an elapsed time
from NSR for our time correlation of 34 minutes. That wasa
re-synch time of 34 minutes. AT 34 minutes on the re-

synch time, our pitch angle was 5.5 degrees, our range was

120,81 nautical miles. Now throughout this time, I was
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plotting the piteh and range on the target centered polar
coordinate plots, and it was immediately evident that we
had a very nominal trajectory with no ellipticity involved.
T checked the delta deltsa K function, which is delta =
actual minus delta R nominal for this height of 15 miles,
and this showed only minor variations from zerc. They

went from , say, -.01 to -.03 at the most, to +.04 to .05;
but most of the time they were 0l plus and minus, which
showed that we were exactly on as far as heighi went.

Now I made a notation thet at approximately 4% minutes
elpased time from NSR, the pitch needle on the radar

and attitude mode damped down ccnsiderably. Now this

was at 97.40 nautieal miles from the target that this
occurred, and there was a noticed decrease in the ogcillationss
the oscillations were not exceasive at first they were
probably plus or minus one and one-half degrees, but at

that time the oscillations decreased from less than one-half
a degree down %o practically zero when we were 97,4 miles
from the target.

I would like to interject one point here. V., almost at the

last minute, developed an overlasy for the 8-ball, and the
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number Tom gave was derived from that. We had marked

on this overlay rot only bank angles for rell, but the
degree markings from neutral or null, ptus and minus, in
pitch and yaw.

The computer solutien for delta VT and deltia VI agreed

very clogely with the nominal that we would expect from this
trajectory, and as an example, on the deta point where the
pitch needle becsme very smooth and tracked steady at 49
minutes elapsed time, we had a pitch angle of 6.9 degrees,
97.40 nautical miles. We had & delta VT of 414 feet per
gecond. The nominal you would expect is 390 feet per second.
The delta VI to initiate that the computer gave us was 193.7.
The nominal is 176.9. So in that period of time, the
percentage error was very low, And as we approached the
initiation point, the difference between the computer

clese loop solution and what had been predicted beforehand,

became practically =ero. As we progressed
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on ir, T made & note a% 82.6 miles thst the needles were
very tight, Ho starting back there where T msde the notation
from wrnere tre waviness stopped at 97.40 miles, it
neticeably decreased. T1 became very tight at £1.84 miles.
Thig was at ar e apsed time of 59 minutes from NOH., We con-

“

tinuved ‘o make the polar piots and take data. T computed the

-

wrole tanle ont {or delts delte =, for deita

i3

Y actual, and

deita ¥T total from tre computer wrile making the polar
coordinate plos, Ceecasionally, I would creck address 58
tYor yvaw angle ani the values T got out of that were at

tre most .0 degree, 30 we were in plane &s lar as our tra-
Jectory with respect to Svacecraft 7's trajectory.

T™ig bhears ot tre reguest from the ground, 1 forget which
station i+t was but they were asking us for some numbters

and T said, "Tn exchange, will you tel® us our out-of-plane
veloeity?" %Ye were updated and we had asked for this in
simulaticna., The nut-¢f-vlane veloecity was described as
‘egs than 2 feet per second, which is remarkable work from

the ground tearm and gave us another real ncich on the con-

fidence curve,

“While we are rere, what was the value that the ground gave

you For your transfer?
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The value that the ground gave us for the transfer maneuver
was 32.9 fTeet per second forward, 1.5 feet per second down
and 1.5 “eet per second left. The GET was 09 plus i6 plus
54 and the eiapsed gspace time of 1 plus 29 nlus 17. The
total delta V of those summations was 33.0. As we continued
or. down nrior to point A, we had a value of Theta of

19.2 degrees at 4%.52 miles. At this time, we were

going into sunset and before going into this data we would
like to describe the way that bpacecraft 7 looked with
respect to reflected light.

My first indication, of course, was with use of the optical
sight, cross checking with the radar indicetion null arnd

a.l of a sudden I said, "My gosh, there is a rea? bright
star out there, That must be Sirius!" And it turned out,
of course, ms we saw more stars as it got darker that it

was not a star or planet, There wasn't anything supposed to
be in that position. Tt was in relation to our well known
congtellation Orion hut it was much farther up in the

sense of up end down. It was higher in the sky than where
S5irius was. Looking at the constellations preceding Sirius
and Orion thefe are no planets in that area and it had to be
Spacecraft 7. This illumination, of course, was from the
sunshine bouncing off it in the darkness on the other

side of the terminator. It was very bright, At first we
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described it, as we saw Sirius later, as brighter or at least
as bright as Sirius. But in recollection I would say that
it was much brighter than Sirius. It was more like Venus,

T guess that would be a very good analogy as we have seen it
in the lagt wmonth in the skies locally. The shock was to
realize that it really was Spacecraft 7, that we hadn't

geen it until this point in time which is guite late, of
courge. The other shock was as soon as the spacecraft slid
behind the terminator where the sun was no longer illuminat-
ing it, we could no longer see it. This at first concerned
me terribly because naturally we were worried about ur
back-up techniques. The realization that the optieal sight
wag boregighted close enough was also apparent to us in

that it showed up one half degree to the right, on the
reticle, and exactly on in piteh. Which is a pretty good
mark for boresighting at those ranges. I would like

10 add a point here though. Prior to this time I had check-
ed the optical sight..a crew check for boresight and in this
senge is really not boresight. There are- two lmobs that
affix the site to the window panel--tle upper knob I
tightened down finger tight and as I adjusted the tightneas
of the lower knob, I could vary a star motion with the
spacecraft fixed as much as fwo or three degrees

depending on the tightness of the lower knob. I assumed
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that the McDonnell people were not heavyvanden , but that
they did torque the lower knob down to a very tight
position, and used that as my reference point. This is the
peosition it waz in whern I scguired *the target. This, by
the way, shows ur on the simulator and this is why I was
prepared, I might add, for this event. Now the suggestion
obviougly should be, we would torque this lower knob in the
actual spacecraft for boresighting and put a bench marx on
the knob tc match up with a mark on the sight head itself,
so that we would xnow where we are boregighted,

What were those ranges again where you had that visual?
This was Just prior to transafer burn.

It was epproximetely 43 to 44 miles. T had been looking in
the cockpit all the time - taking care of the computr
and all the functions involved in the data scquisition and
computation and when I looked up, I too thought it was a
bright star I{ took just a couple of seconds to lock up
and it appeared to me that besides being bright it had a
glightly, very slight orange cast to it.

I think we can explein that orange cast because 1 saw that
frequently in the upper part of the window. It had more
smoke on it from the ssescond stage. We will develop this

point when we go back to the lesunch-insertion phase. The
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upper half of my window, 23 contrasted to the lower half,
gpecifically above the lineg that would give me zero pitch
wags much darker than the lower half. It was much like
locking through the smcke glasses you use for looking

at the sun where you cen get it to go orsngy. This is a
perfect anoclogy. In fact that was the very effect.

When you normglly look at = atar, it is white to poasibly
yellowish at times. I could see Sirius like this but

the reflected sunlight off Spacecraft 7 at this time

had = very, very slight orange tint to it.

You are dissgreeing with what I said?

Well, not really, but compared to Sirius....it was

a little more orange than Sirius. Sirius hadi a tings

to it, too.

Yes.

But this had a little color offset and when you looked
at them closely you could tell between the colors. It
was probably more like Aldebaran.

0.K., I'1l buy that.

We're probably gplitting hairs here,

At this peint we would like¢ to discuss the lighting
techniques we used in the cockpit during this phase of

rendezvous, where we were trying to acquire the
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cutside targets. On all three lights, we used white
light. We dimmed the center station light down o an
orarge yellow. Just barely encugh to illuminate the
gystems reference in the center pedestal. On the command
pilot sgide the light ig dimmed down almost to that same
intensity in orange yellow. On the piloti's side where
gll the deta colleciing, bockeeping, data reducing is
done we keep that light slmost white, not bright, and

we have a light shield, & piece of cardboard with Velecre
on it, attached to prevent that light from houncing mcross
tc the left side of the cockpit. 4s & result, the first
acgaigition of the target naturally would be expected
from the left side, so we must assume that in th-ls case

I was better dark adapted for finding the dim 2ight of

the target after we lost it from tre natural lighting.
This was Just to give that configuration.

0.K.. At this time when wz were describing the Zight of
the terget we had passed the terainator on the enrth
but had not gone into complete darkness whare the

earth had shaded us. The sky was a light shade of

gray and only the major stars were seen at this time.
In these major stars we could see the reflected 1ight

off Spacecraft 7. This was at approximately 43 to 44

miles.
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Cnce we got it beyond the reflected light, we couldn't see

Spacecraft 7.
Yes, Spacecraft 7 disappeared for a while, but we had the

pogition on radar.

Pirgt time on debriefing —- Thank God for radar!

The next part concerns the final data ascquisition and com-
putations prior to transfer. I could tell that we had good
positioning as far as the N3R wanuever with respect 1o sun-
set by looking out the window and alsc with respect to

the range and pitch angle as we approached Point Alpha,
which nominally is 20.1 degrees and 43.45 nmlles, We had a
data point that occurred 82 minutes and 20 seconds which

I labeled as 22 minutes and 20 seconds after NSR. This
data peint had a Theta of 19.2 degrees and a range of 43.52
nautical miles. The next data point was 20.8 degrees and
41,06 nautical miles. I chose the latter with the Theta

of 20.8 degrees for Point Alpha and this was to ensure

that we did not transfer early and at the end come out in
sunlight, possibly facing the target. We transferred in this
manner so that we would probably have the slight up thrust
after transfer. We would come out and the sun would be

behind our blunt end where we would be upside down and the
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sun would be reflecting on Spacecraft 7. Oo, 20.8 isapproximately
half way between nominal of 20.1 and 21.4

Sehirra I think this is an interesting point tc make at this
point, Tom was sc well up on his computations that he had
time to discuss this with me and we krew which way to favor
delaying this poini and,as a result,we concurred on this
and took the late side rather shar the early side tc favor
this mareuver wiich we had pushed for from tae very begin-
ning., I think it is appropriate to say that this set of
points, meaning that we had the target at this point, for
trangier in relation ic day-night,and the target at the
same lighting conditions practically for the final inter-
cept is the only way to do it, in earth orbit. I
may retract this in some other type orbit. But at this
point 4m time, T would really hesitate to program the
target to appear at the midpcint of darkness, at the final

potnt of rendezvcus.,

Stafford As we progressed on, point B was 22.2 degrees, 38.62
nautical miles. Peoint € was 23.9 degrees and 36.20 niles,
After reaching peint €, I instructed Wally to push Start
Comp and we cbtained a soluticn., The solution that the
closed loop gave ug wag 31 feet per second forward and

7 feet per second up which progressively decreased down to
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the time of transfer to 4 feet per second uvp and 1 foot
per second rigk%t. 3¢ for the transfer burn--we went
closed loop--we had %1 feet per second forward and 4 up
and ! right. The back-up sclution was compuied on degrees.
The angle changed from 20.8 to 23.9. TWominal would

have been 23.8 ard T computed 2 feet per second up.

Fow the range hed a slight anomally in there. ¥ormally it
should be decreasing about 2,46 nautical miles per hundred

secornd intervals. ¥rom Foint * to Peoint B it decreased

2.44 and to the next one i% decvreased 2..2, which is slightly

less than nominal. This gave my back-up solution of 23
feet per second. 5So just a variance of about 0.2 of &
mile meant the difference of 32 feet per second and 23.

If we would have been required to use the back-up solution
I would have applied the normal along the line of sight
due tc the tracking information based or the trajectory
rlot, since it would have regquired 32 feet per second
energy added to our orbil at that time to reach the next
ievel. Had we been regquired to use the backup solution

I would have had Wally apply 32 feet per second forward
and 2 feet per second up. At this time again we noted that
the yaw needle was asteering exactly right on the center

of the pitch gimbal of the FDI, which meant the yaw
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errcr was praciically zere or ne out~cf—plane velocity,

Tt might be interesting to note the close tolerance

we Wwere dealing with--the fact that the closed loop

gave us 1 foot per second right while the ground solution
was 4 feet per second left. The total errcrs were in

the accuracy of iracking as far as the iwo sysiems were
involved.

Oh, wait, I would rather say that is kind of big.

We had 1 foot per second right. Yow this built up later

on in the other mid-course, but in this case, definitely
with tre small error involved, mrost of the time I was
getting a tenth of a degree in yaw tc zero degrees in yaw.
At this time there is no doubt thet the onboard was far more
accurate thar the ground as far as radar solution,

Well, that is why I interruptzd. The ground solution was
guite large, 4 Teet per second. Now, there is a difference,
The computer is working a closed loop sclution to correct
out-of-plane velocity to intercept with no crossing at
target intercept. So it would generate a different solution,
possibly, than the ground. So I'm not accusing the ground
of giving us wrong data.

After transfer we had 62 percent CAMS fuel remaining. We

had 68 percen* after the NSR maneuver and we had atill,
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for al® reading accuracy, 68 percent pricr t- the
initiat:en of th- trans”er. The transfer burn rost us
approximately 6 -ercent of Tuel,

Sohirra We had discussed platform a’'ign very often. Peosie had
been badgering vs ahout vlatlorm align and I frark’y did not
wans to do an aligament if a1 was newminal. As it was, in
this case, we were tracking right on the polar coordinate
plot. We did not have the variance in deslta hor 217inti-
city; therefore, we would buy the platform. But pri r to
transfer, when I r~a ized that there was an hrur and a
half from NSR to the transfer burn, I elected and stated to
the rangethet I wuld align at wransfer nlua © minuteﬁ for

that 5 minute peried, which in fact we did do.
Let me just interject a noint. This sk ws tha* with the
amount of practice we had, judgment sti!l comes in whether
you make rules or nnt and in this case the proper judgment
would be to do an a ignment.

Stafiord Agalr our phase elapsed time for the transfer Foint 4 occur-
red at 24 minuteg which I ‘abeled as 94,but which was actually
5/ minutes or one heur and 24 ainutes. Point C was one
hour and 2?7 minutes and 70 seconds and we raset n the time
at one hour and 41 minutes and 57 geconds,

Schirra We almost ran out of datas sheets in that we had gne that

“ar from NSH.
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I recognized thig right away. To get all this data down I
did nct record all the early daia because T knew we would be
running out of room on the data sheei. Zarticulariy, at
the last, I began writing in double 1ines near the bottom,

go we could get all the data on it.

This is important only in that we need %o have an extra
page in cese you need it, which we did not have., The
iongest dvration we practiced for an NSH was on the order
of about ar hour and 12 or 15 minutes. 8o we were

stretched. Something that we should bring cut for the
commanrd pilets of future flights--the 1ittle time card that
I rad made and placed over the fuel gauges of the MDS panel
was irvaluable. T1 was alsc used for reentry. I wrote my
times on that by turming it over and affixing it there. Ve
wrote in the burn tires for that, Ky little reference gauge
that T put on the ciip to the left of the instrument panel
was used continua’ly through the mission, even though we
knew this by rote, to time tag when I would take a data
point. A1l this eliminated confusion.

Cn the bottom of the sheet--and I would like to add
this for future flights--I wrete down the tire of every burn
we had to make because these times were spread cut over
a rather lengthy periecd. This is prior to NSE. T could

continually remind myself when this burn time was coming
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wp in case Tom was busy collecting dat

v

ERa

Tra clock was reset at 21:80 and then I resymened with

o

£+ 7 of -ur resynch tinme

ity and we a’'go mold Ipacecr
end he syrched so e could go %o his tarier cenfered coor-
iinate plot from nommal irn case communications were “ost
and 2till give us the correct pitch angle versus time.
We were calling down to the grournd zil the way through
this Aata acnuisition, transmitting orn TU¥, botl range and
pitek angle.
™is is a good point to bring up. 1 don't know how fre-
guently this tyve of miasion will occur, but we had
oeavtifu] communications with 7. There is a point that is
recdorded on ire range. By the fire we geot it we were over
a station.

The tive synchrornization from NSF was conducted
by voice loop. It was much like tweo aircraft in formaticn
this way. The iime synch subsequent to the transfer bumm
wasz a'so communicated over TEY, They were completely
synchronized with us ard frank foilowed cur piteh angles
with his complemeniary angle and of course kep: the zrans-
ponder on us, which helped immeasuresably.

Prior to the radar test we were talking to Spececral:
Y and we did make some light tests then to see if we could

acauire them, This is both the dockirng light and
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acquisition lighte. We did not see them. Subseguently,
we acquired them optically with the sun reflection. When
we logst them due to the terminator shadow we asked for
lights again, and at this time we could Just barely see
the docking light, not the acguisition 1ighit. The reason
for this is, of course, the docking light beam was pointed
directly at us, If Prank held an attitude--a pitch angle
Theta—-for awhile, we could see the docking light, and then
suddenly we would lose the docking light and just
barely see the acquisition light. Ve would give them &
new Theta, broadcasting it to him. Of course, we didn't do
this every hundred seconds, Then he would come to this
new angle and, BANG, there would come the docking light again,
30 the cone of view from it is important to note. This
is how we could see the docking light. The acquisition
lights fer the Agena--as we had asked for them, we would
have the Agena yaw 90 degrees so that the acguisition
Tights would be optimized. On Spacecraft 7 the acgquisition
lights for our observation were not coptimized, in that we
had the nose of 7 pointed at us.

The docking light was go far superior to the acquisition
lights. Tn fact, the same realizetion occurred to us
when we made our runs at night on the bhack road at M3C

Houston, which is amother test that should be performed
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by rendezvous crews. We became aware of the value of the
dock 1ligrt then., The dock light is superior to the acqui-
sition lights, vparticularly if pointed at you. It may be
thet we will have some trouble with these acquisition

lights on the Agena ag far as acquiring them at long

ranges. we may need more intensity is what I am trying

to say. Y%e were well aware of what the acquisition lights
were capable of doing, They were described to us as a

third or fourth magnitude star at 34 miles and I'11 guarantee
you that is exactly what they were. Lo more.

We had a good test of this after transfer. That was about
the first time we picked them up. Tt was at a range slightly
greater than 30 miles. later on after we separated from them
we had them turn on the acquisition lights and again they
appeared just about like & third magnitude star. At 20 miles
they were more like a second magnitude star approaching zero.
This was during sextant sightings.

I would like to retract what I gaid. T don't think I would
dare to say the acquisition light is comparsble to a third

or fourth magnitude star. T would say more like a fifth or
sixth magnitude. Ve were somewhat horrified asbout how dim they
were.

Right. THey were dim. During the sextant sightings, I had
a telescope which helped amplify them.

Yes, but this you normally would not have for optical sighting
from the left seat. I think we

CONFIDENTIAL



CONFIDENTIAL 51

better retract that statement. I+ is dimmer than third or
fourth magnitude stars from 30 miles, because we had stars
around Orion that are third and fourth magnitude stars. The
Belt for example is, I believe, fourth magnitude, and the
acquisition lights were not as bright as the Belt.

Stafford That ia right.

Schirra You could check me on that--what the magnitude of the
three stars of the Belt of Orion are. The acguisition
lights were never as bright as the Belt. We feel this is a
problem area,

Stafford That is correct.

Sechirra We were synched in on time at five minutes when the computer
light went out. I think we were off about five or six secondis
on that synchronization, too.

Stafford After transfer we tracked on the target particularly, in the
three to five minute pericd. The range at three minutes after
the clock reset point was 24.92 miles, the radar anslog meter
gave us a range rate of 156 feet per second. I calculated
from the next data point, at four minutes and a range of
23.36 miles, that we had a range rate of 160 feet per second. So
the ansleg was very close. At five minutes we had a range
of 24.19 nautical miles. I computed that we had & range rate
of 155 feet per second. The anglog showed that we had 152 feet

per second, At five minutes we had a pitch angle of 38,3 degrees.
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T would like to interject something here. The numbers we
get from the analog renge rate have been accused of being

very inaccuraie. They are until your eyeball is educated,

“We spent many hours locking at thet instrument. Specifically

I did, and learned how to read this thing around the mearks

that were placed on this meter. There are not enough indications
en it, I do believe it is quite accurate. Iz is merely the
presentation that is net, and if you learn how to calibrate
your eyenalls to these incrementis, you can read this meter

more accurately than many people have stated,

That is correct.

The next step, after the tight tracking from three minutes

to five minutes subseguent to the transfer burn, wes o

accept the computer time frame for platform align. We mentioned
that we were going to do that. I pitched down in the Direct
mode using the rate needles, acquired the horizon, checked

it at zero pitch on the ball, checked the attitude from the
reticle versus the horizon, and I can say now the platform

did not drift in pitech. We continued the platform align,

milked the rates down to nothing, put the selector to

rlatform and attitude, nulled the meters, switched over to

SEF, and aligned in Pulse mode, To get a very tight

alignment, it is not recommended for these short periods of

five minutes to align in platform control mode. We can fly

much tighter in pulse mode, and eliminate all the
CONFIDENTIA
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minute errors. I should add that the needles were almost
tight as a drum. We were not generating nor did we have
many errors., Typicelly, you can see the needles sgtart to
hunt & 1ittle bit as the errors are being elimingted, In
this case, I would say that the platform was as well aligned
as it ever would be, prior to this alignment. But agein,
our concern was that we had waited along time and I still
think this was a good procedure o follow.

wWhen the computer light came back on, I pitched back
up initialiy in Direct mode, to get one good pulse going. The
radar lock never did bresk, which was s good feature., We
know it shouldn't, but you never know until you are there.

It did not break, which meant of course two things: one,
that the radsr will maintein lcck , as we understand it,
through a ninety degrees cone diameter, and, two, that

Frank was pointing fairly close to unae with the transponder
aimed at us, We were gquite fortunate to have the transponder
aimed at us.

At the fen minute and twenty second point I pitched back-
up, switehed over to the RADAR snd ATTITUDE on the FDM and FDI
needles, and locked back on the target in time to acquire the
next data point and then take the solution for the first mid-
course. 0Obviously, with this technigue, we eliminated the

back up data points at seven minutes and nine minutes.
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Therefore, we did not clear the core in addresses 25, 26,
and 27.

Stafford The dats point that was obtained for the final input for
the first mid-course solution occurred at 11:40. It gave
us a range of 13.06 nautical miles. We could not
read Theta out of the computer at that time, but off the
8-ball I reported 55 degrees pitch angle. The first
mid-course correction gave 7 feet per second forward,

T feet ver second up, arnd § left. We anticipated & for-
ward and up because as we said, if anything, we wanted
to transfer slightly later, to play it conservative

for the lighting conditions on the end and make sure

we came up in front of the target. The direction

and somewhat the magnitude of the first correction was
anticipated.

Schirra I think it is interesting ito note that our onhboard
solution called for 5 feet per second left and the range
sclution, initially, for the terminal phase backup called for
4 feet per second left. Apparently, as I review it now,
I see that their solution was quite accurate for the out-
of-plane correction.

Stafford We had the tight track from 15 to 17 minutes. Our range

at 15 minuies was 9.53 nautical miles. I computed
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a range vate o 91 “get por gecond, and the meter read
90 “eet per second. it 16 minutes we had a rangeof 8.62
nautica’ mites. At 77 minutes w# had a rarge of T7.77
nauvtica! mitles and a piteh angle o7 74.7 degrees. After
the tigh* %rack at ~7 minutes I zerned addresses 25, 26,
and 27 and ¢ mp'eted a back-up soiution., At 19 minutes we
had a ©itch angle o7 80 degrses, 4t 20 minut~s, we had
A nitch angle o 94.° degrees, which gz e us a delta Theta
“or the three minute treck of 14.7% degrees. The back-up so’ -
Liion that I computed was 6 Tret per sec-nd uo.

At the 2% minuies AT sec-nds data pnint, the. closed-loop

A

so’uti'n gave us % “eet per second u-, £ “eel per second
forward, and 6 “eet v r mec'ni to the right. So. at the
time we could see that the closed loor was driving the
out-of-plane tr z=ero. We had a left correct’ n to start with
and we now had & right correction  gn that we would have a

nodal crossing at the rendezvous peint. The

¢ ored loop soluticn was burned out at thrt time and
the Computer Mode was switched into Catch Up,

As we centinued ir, the following pitch angles and ranges
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were reccrded; at 2% minutes we had a pitch angle of 110
degrees, a range of 2.77 nautical milesj at 27 minutes we
had 117 degrees and 2.06 nautical miles; at 29 minutes we
had & pitch angle of 125 degrees, 1,40 mnautical miles. The
pitch angle stayed very close to 129 degrees all the rest
of the way in un!il braking, Starting witk the 1,30 agu-
tical miles at 29 minutes we had .74 nautical miles at

30 minutes and braxing occurred al gpproximately 31 min-
utes, Again,the pitch angle stayed approximately coustant
throughout the rest of the maneuver. Al 33 minutes we

nad a range of .20 nautical miles or 1220 feet, At thax
time, T called out every increment of a hundredth of a
rautical mile and cenverted it inteo feet for a UHF trans-
mission for both pacecraft € and 7. We had .16 nautical
miles or 10800 feei at 3% minutes and 30 geconds. We cane
to a complete stabilized stop of 120 feet exactly at 36
minutes. At this time we had 50 percent fuel remaining
in the O0AVMS tank and the 0AMS source pressure wgg 1800 psi.
The braking maneuver total was 27 feet per second gft, 14
feet per second left, and approximately 7 feet per second
dowrn.

At the completion of the second mid-course burn,
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the command pilot takes over and the technique that Tom and
I worked out is thet Tom continually monitors theia and
range and called these ocut to me. At the same time, I am
rivited on the target and using the attitude ball as
reference to check out of plane motion and the radar needles
a8 well for fixed line of sight on the ball. The target was
readily visible at this point due to the docking 1light.

The acqg lights were diminished in intensity by the focused
beam of the docking light. Although they too were visible,
the docking light definitely was the dominsnt one and was
overshadowing the &¢q lights., The oplical sight showed the
target to be again the same point, a half of a degree to

the right and right on in pitch with the radar needles nulled.
"hig 1s consoling in that we had wrestled so long with the
Gemini Mission 5 imulater visual digplay where the visusl
target, would osciliste around the field of view of the
optical sight. But here now, let's make it clear that the
uge of the visual ¢isplay in the GMS was invaluable for this
preparation. We had elected, in contrast to the advice that
we received when we first started rendezvous training, to
continue to use the attitude ball in lieu of ceging it and
then going to a free platformgmeintaining idnertialline of

gight with the platform. This technique that we utilized,
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I am convinced, is the proper technique. Ultimetely, we will
have to face another technique, 1 assume. Fut I am gquite sure
we could not have afforded it on this mission. This point
will be developed. When the spacecraft was visible due to
its lighting its internal lighting—-adjacent to the optical
sight, displeced about 10 to 15 degrees, were the iwoe stars
Castor and Pollux, the Gemini stars, on the same pitch line
as the target vehicle.

3o I had a very good roll and pitch reference at this point,
if I had to go to that meode, assuming the radar might have
failed from then on in. We naturally can find any

motion in the star field more reedily than we can using the
platform and the radar needle excursion. TIn this case,

1 d4id not see any mbtion of the target in relation to

the star field so T did not make any corrective burng. Ve
felt from looking at the polar coordinate piot that we had
faired our flight path intec the nominal path., That we were
coming tangent to this path and would be right on at inter-
cept, meaning that point of final rerdezvous, and this came
to be true., The two stars, the reticle, end the target, alil
stayed in one common gtraight line. There were s’ ight

corrections made out of plane which finally totaled up to
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the rnumber that Tom gave. This, of course, was the number -
that is generaied from the second mid-course to the final point
where we were stopped in all motions, meaning attitude and
rates. As we proceeded up the grcove, ag T would best
deseribe it, as 1t was that, and reached .5 of g mile I
applied the braking maneuver with the forward firing thrusters,
and slowed dowr: to where the analog gauge tvead about 10 feet
per second and where T could just barely sneak a view at the
needle that 1s hidden behind the vernier read out. We had
perfected this technique on the GM5. We did nct wart to slow
down tc 4 Teet per second as described by the initial
briefings. Ve [elt that we had rather keep the energy in

just as long as we could knowing that we could always over-
come this cleosing rate at the final point.

Shepard During the braking maneuver did you have asny trouble with
the thrugters firing in maintaining visual acquisition with
the 7 spacecraft”?

Sehirra Yes, very good question, As you recall, I mentioned Castor
and Pollox. I could not see them while braking. The forward-
firing thrusters increased the lighting around Spacecraft §,
and it was interesting to hear the remarks from Spacecraft 7

at this point. They were really fascinated by this fireball.
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We almost didn't have the guts to tell ther that this would
happen during the braking maneuver. But we felt that we
better prior to their flight. We were, of course, associated
with the erew prior to their launchk and did mertion this to
them. But even then T think that they were somewhat
dazzled by this display of fireworke as we went through
thig braking maneuver, They did not see us much before the
braking maneuver,as 1 recall.

That's correct.

Aind T do recall Jim Lovell saying that he noticed & large
plume from the lateral thrusters where 1 was correcting for
out of plane velocities, and he described these as going

out some 40 to 50 feet,as I recall,as & big ball plume. OF
courge, we saw many Dlumes subsequent to this time. As we
tracked in the point was made abundantly clear that the
technique of using an inertial line of sight and using stars
was 8 [lallacy The stars were almost completely obliterated
by the tremendous blaze of light that occurred as the sun-
light hit Spacecraft 7. It obscured every bit of the back-
grounds it was just sort of a gray void around it and this
fantestically bright src lemp effect at this range. This

is now, of course, about 1500 teo 1200 feet I would guess.

1200 feet occurred at 33 minutes after the transfer burn.
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Schirra And now I felt almost pained from this light. Thatl's why
I'd like to describe it as being so bright—- like looking
irto an arc lamp. Really brillient. Then as we came in
clogser I kept modulating the velocity doewn as Tom called it,
to where at his readout of 120 feet,which meant we were
120 feet or slightly more--he was reading .02,obvicusly,
on address 69— we had stopped ell velocities in transletion
gand had stopped all attitude motion. From this point on I
maneuvered so thet I would come up in an SEF pogition in
relation to 7 and 7,in turn,pitched with me s0 that we were
more or less on the same straight line. They could see us
guite easily. We were now both in daylight, gt this

point where we were staticned at 120 feet.

otafford Yes, we were both in deylight.

Schirra There are ne extermal references until you get the horizon.

FCSD Rep  As you completed your braking and came up to 120 feet what was
your attitude with respect to 7,and were you behind him or
in frent of him?

Schirra Well, you can't tell because we were pointing at each other
all the time. He's tracking me as well to keep the trans-
ponder on for cur redar, And I might add, the radar was

working beautifully and the needleg were good right on down
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to 60 feet. Their indications were valid, which I always
wondered and worried about.

Stafford At 1200 feet, or .20 nautical miles, we were at a 125 degrees
vitched up and he was pitched down —-- inverted at the time.
We remained at that essentially throughout the rest of the
maneuver so when we arrived out in sunlight we were upside
down at a total pitch angle of 125 degrees and he was
pitched dowr at ug. VWe continued tec cell out these angles.
The angle progressed from 110 {to sbout 125 and it stayed
at a 125. It might have decreased a degree or so right at
the last vut it was close to 125 degrees at the very end
when we came out in sunlight.

Schirra This is probably the best challenge of the whole rendezvous,
at least Tor me, and that was to maintain this constant line

f sight with what T had to work with. This, of course,

was the ball in orbit rate, noting where the target was in
relation to the reticle. The reticie was just merely an
extension of my line of sight of the spacecraft, There was
no background to work with, T managed to keep these down
fairly small, alternating between Rate Command and Pulse,
depending on how big a maneuver I needed to make. Finally,

I brought the spacecraft up to the horizon in SEF, rolled around to

CONFIDENTIAL



Stafford

CONFIDENTIAL 63

where we were then in the true SEF positiorn in relation to
Spacecraft 7. At that peint, I closed in to about 20 or
20 feet ard sat there in the EFF pogition, threw the
rlatform to 5%F and threw the contrel mode to platform
control, and just sat there aligning without any problem
at all. 4nd again this was ancther satisfaction--that

we could {1y around the vehicle as we did.

Te review the lighting of Spacecraft 7--as we came
into the daylizght iliumination of Spacecraft 7, naturally the
docking light and acquisition lights were on. They were in-
gignificant in comparison to this brilliant blaze of light
from the sun reflected, I recall gquite well now that
either Frank or Jim asked, "Jo you stil)! need the docking
and acg lights?" I frankly think we had both fergotten
shout those. They were just like helding a metch up in
front of the sun. They are of rno value at that pcint,

Of course, they were nec hinderarce; they did net blind

us nor 4id not bother us. The sunlight was o7 such great
contrast.

Well, 172 1ike to point out from my view point —- starting
at aboui half a miie when 1 gave instructions for the

braking, T monitored out the window and irnside,
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particulerly for the range and range rate., Outgide, T
noticed the lighting and it started to really grow in in-
tensity at approximately  half g mile. At one mile you
could see a faint glow of the adapten .

locking from the inside to the outside. But at half & mile it

started to glow and then really became bright as we get in

there. But the
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real brightness cccurred just at the time we started to
brake at & half g mile, It was really brilliant.
I could hardly see any gtars. Of sourse,

I was not completely night adapted because I was in the
cockpit even though we had & low lighting condition,

1'd look out and back and forth.
And during this period you had good commmnications with 77
Oh, excellent. I think that the point that Tom started o
make ig that we did not concentrete on the right seat man
heving a dark adapted set of eyebells. as contrasted with the
left., I was the outside man and he was the ingide man in this
cage. ° The reason why the light probabkly hothered me aso
much is that T was swiiching from what amounted ftc the dark-—
neas of the night mide with just the acqg lights and docking
light to this brilliant light, so my eyes were really
blegted by this reflected light. I can only say that this
was very, very bright and I'd like to stress that point.
To indiecate our position to 7 at one time when we had a
glight 1ull in our data acquisition , we told 7 that
we would turn on our dock light,which we did, and they
acknowledged immediately that they had us in sight.
To prevent any reflection from the nose section of the space-

craft from blocking our view, we then turned the dock light
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off.
The point here, and that brings up another, ie we didn't want
to keep cur docking light on for any period of time because
it would diminish my dark sdaption by lighting up the nose.
e other point that comes from this is that we had dis-
cussed this and would not deploy the docking har until we
were within range and this is a recommendation for any
rendezvous mission. This peoint, do not deploy the docking
bar until you are ready to dock. It can only hinder you on
rendezvous and we subsesguently found this to be truewhen we
finally d4id put it out., It was & bright shafi of light re-
flecting the docking light and it would he a problem during
the period of rendezvous. BSubsequent te rendezvous this
type of lighting condition wonld not bother you at all.,
When did you put your bar out?
We put the bar out Just before we left orbit.
Well, right.It was during the daylight pass going inte night
for retrofire, Wwe extendad the docking bar to check the
function and then checked that it was jettisoned a4 retro-
Jent.

Station-Keeping

I'd like to restate the first task that we accomplished after

completing the rendezvous - that was to align the platform
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while in station-keeping position. This is the first thing
that was accomplished at this peint. This came up as a
reguirement prior to docking with the ‘fgena. This was to
permit platform parallelism check of beth spacecraft end
Agena. This is not a difficult task once all of the velo-
cities are brought to null--that includes attitude as well
as translestion velocities. We aligrned for about 10 minutes,
I'd say, to get the platform properly set up for any subsequent
maneuvers,

Pid you have a feeling the platform ﬁas too Tar out of
alignment? Was it noticeably out of alignment once it
gtabilized?

No.

No, the platform was quite c¢lose to alignment. T merely
wanted to try this as a task knowing that I was there and
that this wcould be a requirement for subseguent missionsa.
And T would state now that it was not a difficult task at

all. It is guite easy in fact,

Our position at this time was out in front of the other

spacecralt, PETF.
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Spacecraft 7 was BEF and we were 3FY. Frank was maintzining
his attitude with his reticle ebove the horizon and I merely
sat on his nose, 1 guess at about 15 or 20 feet in align

and merely maintained position with the translation thrusters.
We were in the complete SEF position, meaning O roll, ©

pitch, O yaw,

The gquestion was asked, "Ig it easier to tell if the
vlatform is "off' in pulse ratker than platform attitude
control mode? In platform mode you really can't tell whether
the platform is off because it rmuns through the excursions.

I believe the textbock answer is plus or mirug 1.1° per

axes, and that is about the way it was flying. In Pulse

mode we hold it down to decimel degrees ver axis. The

tighter you hold it the better the alignment, so at this

peint T was in platform mode and merely Just gave the platform
the full 10 mirnutes to take out all the errors. Typically,
errors are stiil being smoothed as late as 5 to 7 minutes,

so through a tern minute a ignment period you give the plaifeorm
all the a‘ignmert it needs.

The task of staying in this position was simplified,

o course, by hsving the horizon and we, at this point,
started our picture taking and we took a boat loasd of movie
film and still pictures. Somewhere in this period of time

ve had the sunlight crossed my window. I think that
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this point is very imvortant %o make. I could not see

through the window at all while in formation, T asked

Tom to keep an eye on the other spacecraft and finally asked
him to get on the meneuver thrusters, il necessary, in casge
we had any velocities develop that I hadn't detected befcore
I lost sight of the other spacecraft. Fow think of this.
This is a spacecralt some 20 or 3C feet away and T can't see
it.

ol Reo Can you descrihe the sun angles at which this ocecurred, or
did it occur at any time tre sun was shining in the window”

“chirra The sun angle was the key, but I can't tel? you what the
angle is., Tt is an oblinue line of sunlight across the
plane of the window and this then picks up al® tre deposgit
of material that we are convinced came about due to staging,
It's Just iike a2 carbon glass thal you use--smoked glass is
the term I'm searching for--just like smoked glass with a
light across it at an oblique angle.

REZD Tep Would it be fair to say that the closer the sun rays fall
to the ptare of the window, the —-

dehirra That's correct. It would have to be. Tt is when it is
almost parallel to the window.

Jtafford In fact, 1t was so bright that T could see out of my left

eye that that whole part of the cockpit was just completely
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1it up--a tremendous lighting. I could see the iremendous
white glare over on the left side of the cockpit from
the right side.

Schirra This happened to us subsequently, depending on who was flying,
everytime we got this angle. At times Tom, when he was making
a maneuver had to give it back to me because I could see it
but he couldn't. Fow this only derived from the fact
that the iwe windows are in different planesg, at least
g9 far as the sun line is concerned, which helped us in that
gense, And this again goes back to when we, as not the only
flight erew but as representatives of the whole flight
crew team asked for s maneuver thruster controller on
both seats. That helped us this time. It paid off very

much, I'd say.

Stafford Thatt's right.
Schirra So 1t turns cout that another pilot input did work.
Stafford It wes nearly identical to formation flying where, say one

wingman is flying oh the lead aircraft and the lead turns
inte the sun, you call him and say, "I lost you in the sun."
Now this would work back and forth between Wally and myself,
I'd say, 5 or 6 times in flight. We'd just hand the control
off to the other individuasl who had visual contact with

the other spacecraft.
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Sohirra Turing the first daylight period when in formation with
Opacecraft 7 we were acheduled to do an in-plane {7y arocund.
Combining the final stage of rendezvous with the platform
elign period, which I felt was recessary, at least as a
techninue to prove that we could %o this nrior to effecting
dock if we had an Agena, we noticed that time was going by
guite ranidly. In faet, I think this might be appropriate
to say now. Ve had tost all reference to AdAay end night--
where we were over the surface of the earth., We were so in-
tensely concentratirg on the target vehicle and the rendez-
vous itself that we could care less about anything but
where that target vehicle was. So as we, in essence, re-
grouped while in station on 7 and noticed the wires or ca-
bles-~as we now know probably the primer cord bundles--
ranging from the aft section of 7, it was obvious that we
were not going tc complete an in-plare {1y around on a
daylight side prior to the night terminator arriving. I
elected then not to do the in~-plane fly around but to be-
coree more acclimated to station-keeping in case we had pro-
blems maintaining a fermation or station~keeping posgition
on 7 during the night gide. My concern was disspelled ra-
pidly when we found that the docking light--even the cabin

lights alone from T7--was gufficient for station-keeping.
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Station-keeping as an art can be practiced very readily with
the GMS and the visual display system. Without it, this

task would have been an unknown and probably a most difficult
task. One of the problems we did find station-keeping in
daylight was the intense brightness of the target vehicle im
contrast to the lighted background asbove the surface of the
earth. The contrast between the bright horizon and (this
whole mission bagically was VFR on top) the bright surface

of the earth due to the tremendous cloud cover, made the
transefer from ocutside the window to inside the cockpit most
difficult, Our eyes were 86 narrowly pinpointed--our pupils
were drgwn to a point te accommedate for this brightness--

as a result the instruments ingide were quite difficuiti to
read. We kept our iights full bright and just barely could
read the instruments., Now, this could be a problem that could
only be avoided by carrying prover equipment. I have one
suggestion at this point that could probably be immroved
upon, but it is a varied filter gystem that could be worn
ruch like the flying gogles we did use. But these would have
rotating lenses with a polaroid effect so that as you Tooked
cut the window you could rotate to some degree of polariza-

tion then, when restoring your attention to the inside of the
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spacecraft, vou could rotate the lens tc give you complete
vigibilicy inside tre spacecraft. T would mrefer not to
recommend the polarcid filter thai we h=d on the mission.

We did utilize that a*t a later point *o keep the light out
during our sleep pericd, That did work by the way. very
well, buft this wouid limit jrour field of wiew while station-
keevping to Jusi the circle we used for tre volarocid filter
on this window device., I think we can develon this point

in subseguent debriefings. On the night side, there was no
difficulty in maintaining any vosition we wanted. Inter-
estingly enough, if we were in plane, either ahead or behind
the target vehicle, or out of plane a%t a 9G° point, it was
very simnle to held station. T fee! we''l have no point
whatsoever holding station witr a man or the end of an um-
bilical bhetween the two vehicles, in one case thiz would

he, we hope, Spacecraft 8 and the Agena, T have no

aualms whatsoever anout this as & vroblem. Put, in
reservation, I wouid like to state one thing very importent.
Let's not schedule FVA very early in a rendezvous missien,
We found that we were busy, comvletely wravved up, working
continuously, even though one man night be station-keeping,
doing a fly arcund, photographing. We were continually busy.

T guess the best description would be "exrausted" when we
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Tirall:r genavated frorm Svacecrafs T and comtieled cur seX-

a renuiremert For slesun--it was

ugst a resuvirerert for ghutting down. Tom, vou mey have =

Ctatford Tigkt. Tnopeliing a1l the niciures that were reauired,
acknowledging the sround mec es, coordiinating the messr~eq
beiweer The two gspacecrsts, and recordir~ the Adzta alons witr
integratinm the tota’ crew irn holding nogition was jus” &
comnliese oucy time. I've mot a note in my log a2t & G770 of
£ hours and %4 minutes which says, "sti" 1 husy tr@ing to get
pictures ard keeving station antd ocesgzionally iryings fo et
a2 meal in." Tn other words, 1t was a comnietely ful™ Hon
“or two vecopie, Trying to nroiect this over into tre
dgena missions where we have the commands for the lAgens
and associazed functiocns to de, I think adenuate time must
be allowed for each individusa® sien. I thirk a time
‘ine consirucied or tre zound must he multiclied bty a
factor of twe at the minimum for the recuired time t¢ neriorm
any funchion at this noirt.

Sekhirra Ve dit marage, T sustect due fo my concern frov my Uercary

f*ight, to drink water frequently rrior to the aciual
terminal nhase of rendezvous. We did get a2 meal out, ore

meal, and split that prior to rendezvous.

Ssaftord Pignt, and we only had the bite pize items 4c ea®. There
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was not time tc even think of recomstifuiing any of the
other items in the mesl,

It was a very bhusy pericd and we onrly can say that this

ig a very sirong recormendation. I feel zhat we were the
best prepared crew for tnis missiorn due to the long time
that we have bveen associated with the Geminl Program,
considering the training that we had with 3, and phasing
that on into ¢ immediately after 3 with no new requirements
such as systems, vriefings, etc, We merely vicked up rendezvous
as a new adjunct to our mission. We were, in our own minds,
very interested irn doing EVA on this nmigsion after the iurn
around from the Agena loss. I think now itt's quite for-
tunate we didn't have it booked in unless we had this
capakiiity on a second day. And thas would be the time
tnat I would recommend that EVA be considered. Start a
whole new day with EVA as a separate exercise. Meaning

by a whole new day - rendezvous, statiorn keeping, docking
finally, sleeping while docked as we had discussed it,. and
then doing BEVA after this period of time, This, then

would be an orderly progression of events, ne oLher

thing that gave ug a problem, and this probably is
eppropriate now,wes that we had a fully powered spacecrafs

almeost continually through to the pericd when we went to
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sleen. We were never comfortably cool. Ve were just
barely tolerably hot, And thig was with full flow with
all systems running as cold as we could set them, with
toth fans running suit fans 1 and 2 and heoth pumps
running. Until we had powered down the spacecraft for

our gleep period, we did not start Lo get cocl.
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That's correct. Initially, we turned the one pump of 7,

as has been donw on all the vprevious Gemini flights

over Carmarvon, and within a rev end a2 half later we had ic
turn the second pumv back on because with Just one pumm run-
ring, with the suit temperature full cold and all the other
asgsociated gear operating, we were persniring freely and were
very warm. Fearly to the exhausting poini, The second pums
did reduce our suit temperature. It went down to nearly 60
degrees. At ore time we had an inle* Zemuerature of &8 to 70
degrees.

This voint has been lost since Gemini ITI. Tom and I recall
very vividly that Gus and John salid they were never comfortenle,
They were telerating 1%, and, of course, Cemini TIT never did
power down. Since that mission we've had long duration
powered down flights, and that's when the crews firaily
beceme cool. Possibly in &d VWhite's case, where he Yad an
exertion pericd during FEVA, hte became coverheated, b»ut they
managed to cool off, becaﬁse shortiy after that they

started to power down agein for the duretion of their mission.
This point could be 1nst on future rendezvous missions il we
don't meke a big issue of it right now. We managed to mini-
mize any vhysical chores that could be performed during this
pericd where we were fully powered up. The meals that we ate

were brought out of the side boxes. e tried not te do any-
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thing wut that, In fact, our iritial stowaze was aligned
2t way on v for converience, Xow, we reatize ihal is was
qurite forsunste that we alimmed our enuivment so we Aidntt
Yare to 0 throuch extra work to et to i,

"he nisht oass——- gettine hack to staion keeving--had no

T

surnrises, v new everts for us. e msintained svation, I

would gay, hetween 0 feet to mossibly 47 or 59 feetl at

o

night. fnd felt [ree to let Spacecra™ 7 move without

retlins atsitute. Tow, thise in itse’’ wee o challenge that

we hain'i reglliy facei refore, ani realil:r acrented, 1t

turned out. 'This ecarme zbout, of course, fue to the faci that
Voacecera T 7 owas worried anoet ifs electrica’ nower suvo v

and ifs tetal Tuel wudgel., As oa result, we 1ot shem act as i°
we weren't trere. Those were the instructions T gave to T'rank.
7 said, "Just igmore us and we'll hang around here as long as
we cu.." TL turred out we could hiave staved there an longes

-+

we warted lo, Vo omerely Tound that we reedel Lo o other

trings, Tteiion-keering was then a nproven Tarility Tror the
trainins we'd had, Tt might ke worthwhi'e to Ttring un some-
thing elge tha: made station-keenirgs ovvious o Uvs. Tris was

Jv—nrourid.

Fal
L

the oli D-2 T-periment, where we did the in-vlane

“hen we 1nitiaily sstarted, we tried it in Tate Command with the
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maneuver thrusters to force us up ard arour:d in-plane.

The {irst “uei nurdget was something like %4 Dnounds oif fued
for a perict of about "5 minutes. 1[I the rotions are kept
dowr. o a onre minimum, the nroblem of station-keeping is

mirinized and the fue® tudget iz minirmized, which, of course,

53
o
o
4]
o
ot
o

is our irtent. I thirk we ended up daing whut T has
do after we'd firnished the fiigh* pilan items. Thaz is,

we did our station-keeping on the first orhit, really, the
first orbit arter being in rendezvous. On the next day veried
there were two experiments that had to be conducied by 7,

go we deiayed doing anythins while they performed these ex-
periments. This was their D—&fDn?, I helieve. Once they com-
pleted tnose exveriments *they maintained yaw reference. Ve
did fiy around a stavle vehicle--the in-ptane fly around,

How, we had turned the radar off srortly after maintaining

the initial position in orbit with 7--did noi% uvse the radar
again—-and we turred the computer oif. Tt had no funstior

Tor ug. Ve leli the piatform on all this Line. Om

this next dev pass after compieting the test with 7 we
comrmenced an in-plare fly-around with an eyeball ranging
srvatem. T let *he spacecrafi move out =wo about 170

to 230 feet ~- tkis you ecan Judge
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guite readily from the optical sight and the size of the
target vehicle. T would say at about one point we got

out to 150 to 180 feet, somewhere in that order, and it was

quite easy with *‘hece very slow moving rates to just tap the
aft-{iring thrusters and maneuver back in., This is a norma’
technicue [lying arourd in-plane. As you initielly startirom
where we did, which was 3EF, I siartied s'isht *ittle biips

up, Which then, of course, caused us te go up and transiate
glightly., Then trhe radial velocity needel to be added con-
tirually as we came around through this circle of in-plane.

All of this control is in Pulse mode. In fact, the whole
station-keeping exercise, but for the initial niatform

allign was in Pulse mode, Ve never did go back to Platform

mode again after that. The problem in Pulse mode versus

Flat mode is prectically negligible if you once geti everything
stovped. And that is the key to station-keeping--it's not

to pick up any large velocities. The iranslation velocities
were very very slow, I think they can be tetiter observed and
documernted by the movies thai we took with the Maur camera
which waes at real time velocity, 16 frames per second. You can
eagily see that the rates were very very low, and that's thau's the

rule for station-keeping.

CONFIDENTIAL



CONFIDENTIAL 1

Shepard Did you notice the closing effect when firing the lateral
thrusters?
Schirra Oh very readily. That's a good quegtion fto ask, Al. The

effect of any transiation thrusters, but the forwsrd-
firing thrusters, is to bring you c-oser to the target

and you continually find you have 1o back off a bit--use

a little blip once in awhile to back ocut. Also, I wsas
concerned about whether the attitude thrusters would cause
some unknown velocities., They were not discernible at all.
I thought they might be. They are not. £&nd I think this

ig due te the faect that they are such small pulses that

even in accumulation they are masked within the other pulses
for translation. HNow, ancther interesting observation during
the in-plane fly around--1 stopped at the 180 point, whieh
is basically BFF with heads down--and came in to look at

the adapter section. I'm not sure whether I did it on this
point or some other noint, but the noint that I am about

tc make ig significent. We were looking at the adapter

gection and photogravhing it, and with these translations
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that you Jjust described--the lateral translations--this,
of course, causes you to come closer. %e were photo-
graphing away with movies and with stills. Tom would tzske
gsome ard T wou'd iake scome, nassing the camera beck and

Torth., Mn? t=yirg to log these things is sncther chore,

rL

-

which we {inalliy gave up doing. %e figured all pictures

of Svacecraity 7 are obvious so there is nr reason to log
them. ™The interesting observation was- we took movies

of this, and T hope we see ift--we blipped the forward

I'iring thrusters *to decelerate this closing rate that ac-
cumiiated and watched this adapter go "POOCT" and baelloon
around. It's cuite a thing to see-~the thermal blanket on
the adavnter. e asked the 7 crew if they felt this or

not. They said they d4id not, but, of course, we were looking
at & Yarge area. This is 8 ten foot diameter circle with

a relativeiy nliabe covering. 3ul it 4id move considerably,
like & gail that just picked un the wind when you came into
the wind, having tacked or come about., FHeal gtiff plon on
it., Thie in turn rmight very well blow your Tits’e FVA man

around., I think we might watch our
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step on thruster action against a man ir ZVA, T think it
would probably move him.

(ne thing T noticed when we did this--we were at the

time aligned with the horizon and with the Torward-firing
thrusters being along the center of our axis on bhoth sides
when we did this, you could detect this movement on

the thermal olanket out to distances of 40 and 5C {eet.
When you'd see these little pops you'd see two fairly large
indentations on both sides of the thermal curtain on 7 and
it would go through kind of a Y0P motion and snring back out
when we'd [ire these forward firing thrusters.

Were your X-axis aligned?

We were aligned exactly with the other snacecraft.

ANd when we'd fire the forward-firing thrusters, you'd see
two large circular instantaneocus indents in the thermal
curtain.

Tgis confused us too, because we know they are centered 10°
and 26°.

The plumes aren't suonosed to do that.

I know they are not. T at's why we are making this point.
In fact, T would estimaie that the diameter of one of these
instantaneous circles that you would see, one on each side

of the thermal curtain,

CONFIDENTIAL



84

Sehirra
Stafford

Scnirra

Shepard

CONFIDENTIAL

encompassed nearly the radius of the thermel curtain,

The thermasl curiain is approximately 10 feet in diameter,
and you'd see two circles of anpvroximaiely 4 feet in diameter
go "IO0T when you'd fire the forward-firing thrusters.

Tt surorised us. It's not supposed to havpen,

It surprised us. It's iwo, not one, You'd see two circles.
These aren't big "FPOOF3" either. These are just little

tiny decelerating maneuvers. 5o we took movieg of this and
we got it one time later in our time with Stacecraft 7 where
we had the adapter lighted with the sunlight. Ttshould bve

a apectacular victure if it isn't over exvnosed. You can

gee the thing real:y guiver. It's not a minor thing. ﬂ;d,
of course, this is the other thing we were looking for, We
didn't realize this would be the thing to show it with so

we lucked out by being so fascinated with these cords that
were hanging out and getting back to take a c¢*ose look at
them. At that peint, when we were looking at the cordis on
the caging, we almost touched the darn things.

24 you notice any movement in those cords when you fired

those thrusters?
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Hot as much, ‘Mey did move though. Ve moved them.

The cords would move with them but the main thing that was
so evident was these two big indentaticrs in their thermal
hilanke+,

We're covering a large area of ioose maierial, A3, and
that's vossibkly why we were so aware of it, But there was
definite motion imoarted to the blankeit. Iow how much of
thas would be added to the *oial mass of <he s»acecraft, of
course, ir deverndent unon its mass as well. It's guite
high, so¢ it shouldn't have affected the who'e spacecraft.
They didn't feel it.

In faew, 1t was very amazing. Jusy after we noticed the
first one Lovell made a Joking comment to Frank he trans-
mitted. Fe said, "Do you have the feeling scomebody's

back behind us?' This occurred right after the first time
we noticed the "00F" on the adanter. Tiighi away, at that

time we trhought we tushed them.
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The second daylight period I did the in-plane fly

around-~came btack and pulled in tc about 60 feet and

said, "Tom it's all yours", and Tom did the out-of-

plane fly around. Subsequent to that I 4id one as well.

N3 we did many of them, really. We shared gquite a bit of
time. I'd like to say that the beszst way te fly around

a spacecraft is out-ofwplane, It's the easiest way because
you heve a horizon there all the time as an attitude reference,
aad you can't come into the cockpit. It's nmuch like flying
formation on another eirpiane. You don't get in the cockpit
when vou fly formationi you know, you very discreetly take a
srieak in and check and see if the guy's T ying thesame niace
you want to go, whether your fue! is all right, whether your
engines are all right, and you rip righiback out again angd
eyeball that other vehicle., The same thing is apnlicable here.
At about what range were you in your out-of-piane iy around?
At about the same as in-plane fly arcund?

I would say that you could pick any range you want and you are
safe at--you know, T had reservations about this. T said I
was never going to go beyond 60 feet. I thirk that is
provbably & good place to call it for in-plane. That's & littie
hairy.

On the out-of-piane I think you can maintain attitude out

there in a good sisbilized position very easily at 100 feet
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pecause you have the broad side view of the other smacecraft,
and you can detect any relaiive rmotion instantaneously, ard
rake a smal! minute correction to held it., A so, you can
traverse f{rom one given point to another ore very easily.
“he one ithing trat alsc hel»s you on the reference cues,
particularly during daytime, is to see the horizon ard the
other snacecrnft,

Schirra And of rcou.rge re is ahove you if you are f*at with him, tangent
to the earth.

Stafford After Vally commleted his in-plane f£ly around, to save fuel
they went to the Forizon Scarn mode and started to drift off.
Fow, when I performed my out-of-nlane fly arcund, they had
yawed rearly 180°. e talked sbout it, and we developed the
technigue of having our X-axis pointed toward their
center of mass, aroiund somewhere near the heat shield.

Sehirra Semember we have talked about this before? It works.

Stafford 50, they can be at any attitude. It is at times confusing
because you wil® pick up a rotational rate on the target
svacecralt as a tremslatiornal velocity oy your spacecraft.
But if you aim at the center of mass, this wi!l helyp greatly
as far as sny posiiion going around.

nehirrs There was one time when we had an illusion and it was really
amazing. They were moving in yaw while we were stabtiorary.

hotueily, it looked like they were flying right by us. It
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locked 'ike they were really "modecking". This is why I

asked Frank before they lsunched to be in a feirly tight

mode, because I didn't know how we would handle it until

we tried it. 3ut before we left them 7 had some problems

with this dcse of water that came ocut of Frank's inlet hose,
andt he was aquite concermned aboui it., So they told him that

orr the next daylight pass to roll up at a rate of 10 degrees
ver second. e were still in formation with him and Frank
asked me to move out a litile bit, so I moved out about another
5 feet “rom about 10 feet. That is asfar as you have to go.
He gstarted this rol’ rate and it was the mosti delightful

think you ever saw in your life, This big—blg, of course, o
ug at this range--this big object and you could see this

thing sizrting to move around in roil, just gentiy rolling.
Then you could see the whole thing couple. I would ge irto

a pure roll maneuver, and then finally trensiate into

pitch and yaw and all axes were Jjust going. I guess it

was at this point that we fealized that gtation-keeping,

no metter how this beauty was moving, was no problem gt all,
Just & piece of cake. YWe developed this technique as we
went along. If 1 had come up there and saw gomething like
that io begin with, T would have been horrified.

Shenard What would you judge the minimum distence to be on & randem
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drifiing spacecraft?
Gekirra Az long as T kmow thet it 1s not translating, which is the
problem with tracking the booster, T wou'd coms in within
10 feet o 1is nearest part. Some part is roing to come by,
“what really backed us away one time wren 1 was fairly close,
I wouid cay maybe 2 or %3 feet as they vawed around, were the darr
cords Ilying around cut there. %e both elected to
hack o7l 2 11iitle bit so we wouldn't snag those things.
Srepaxrd Surnose you had an Lgera where you know it has no irarnslation
cavacity because it has lost ettitude control. ¥Would you
shink with as ow rate like that you would want to go up and +ry
to zel into a target adapter”
Schirra You know, we heard abtout gome studies that were done and I
think the numhers I heard of were something like an object,
meanirg target vehicite in this sense, movinT more that 2 degrees
rer gecond, or something like thazs, wour'd bhe almeost imposaible
to dock with, 1 dispute thet, I can't claim that 1 could
do it, of course, hut we could move with any facility we
wantei. Tor examt'e, when they staried this roll thing, I
said, "Frank, you have got a big blot of waiter." They had
this hig suit inlet problem and the water beiler is on
his side. & lerge, big blob of ice formed there and the
test way to describe it by dimension and size and configura-

tion is it looked 1ike a coot, a small vlack duck local here
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in T orida that we ghot a boat load of recently., It wag the

same size, the same appearance, but solid white. T said, "#rank,
you have e real blob out there and T want to look at it." T Jjust
flew around looking at it no matter where he was going. He

was in a random motion. We just sat there and took pictures

of it and felt quite blase sgbout maintaining station on that

vart of his spacecraft.

3ta“ford One thing that we should bring up in answer to Al's hypo-
thetical guestion, is thet I thought thet the torgue to
inertia ratios and the thrust levels for a maneuver that we
have in Gemini is absolutely beantiful. I am looking forward
for the command module trying to turn around and head for the
trangposition and docking on the MM, The Apollo Command
odule does not have these torque t¢ inertia retios that the
Gemini has so it might be a difficu’t job trying to catch a
cycling 854-8 with a LfM in it compared with what we have in
Gemini.

Hehirra That is guite true. That is where this simulation may have
come up with these answers. 1 think i1t wns for that that
the numbers like 2 degrees per second were deribed, The
control system of Gemini is--all I can say is exouisite. I

could only ask if I really hed tc ask for more, for & smaller

pulse, and then when youwant more you can get it by going

Direct and if you want positive control in all three axes
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vou car select a lute Command which is a very, very expen-
sive mode, I don't like to use it, but it is a very pre-

cise mode fer burning.

oy ]
ot

Stafford I have sorme data on this in-plane fly-around. The one that
Yelly did started at 7 hours and 42 minutes CET and ended at
8 hours and 2 minutes. The out-of olane fly-around that I
rerformed started at © hours and 10 minuies and was concluded
et 3 hours and 21 minutes. The OAME fuel at that time on
Waullyt's start was approximately 45 vercent. The OAM3 fuel
that T had to start with was approximately 44 percent and

concluded at 43 vercent so we cen basically say that each
maneuver reguired approximately 1 percent of our fuel. Now
with this, we have to evaluate the reading sccuracy of

the gauge,

Achirra We are talking in terms of less then 10 pounds anyway. This
was the other number we said we could accomnlish, so we'lre
quite satisfied with that.

"C5D Rep Could you give an estimate of the maximum range during this
station-keeping period and where you spent most of the time?

Cehirra This iz going to be fun bhecause I don't have to answer that.
It can be enswered by photography. I would like to find out
mvself, As I said, we killed the radar and killed the computer.

We didn't need it and that was another nice feeling because

CONFIDENTIAL



92

ST Lep

Schirra

Stafford

CONFIDENTIAL

I was a little worried about doing this in-plane Tly-around., I
alweys {elt from the simulation thet it was rmore difficult
than the out-of-plane fly-arocund. As & result of not knowing
my range, T had to work a Yot harder, but even then

T was content to stop and teke nictures and this stopped my
rivited aitention to the other snzcecrafi. And it wasn't

ar. ocrdesl, You were busy. You had to he on your toes, You
had to watch for an opening rate that was not acceptable,

Why 1 was concerned was thet even on the fdgena, T didn't

krnow whether I could keep radar working all the time, or
whether I'd get spurious inputs as I changed through dif-
ferent antemnag. This is no longer a vroblem either,
Pegardiess of the range, there were no particular problems

in ¢losing, opening or whatever you chose to do,

Mo. I can only siress it--you have to practice it. You don't
just go up and deo it. Ve szent & lot of time et AT doing this,
reglly for the D-2 Fxperiment. %e did it down here and we
ualtimetely got some training out of the docking trainer,

wrere we worked up the Thlse mode for this thing., It is the
only constrel mode that is feasible for this and this re-
guires minimum fuel and thet is what you are after.

For all the aubsequent Gemini missions, in which dcocking

practice is done with the Agena thereis
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orly one conircl mode to use and thet is P-lge

for the attitude conirol and real minute inputs

tc the maneuver thrusters.

The calli-up we had for the D8 Experiment was to be per-
formed at 6 rours and 35 nminutes GT7 ard 5 rours and

10 minutes., DTuring the first one at & hours and 35 minutes
we were very tusy station-keeping and performing tasks.

At this tire Wally was staiion-keeping and ackrowledging
transmissions. I performed the D-8 protion on my side and
keve logged the times down there. However, Wally did not

-

teke the cover off the sensor on hisg side due vo the

motions required in station-keeping and tre associated

times. Tor the D-8 T have these exact times in here,

Tre Position 1 was performed exactly at 06:35:00;

Position 2 at exactly 06:36; Positiorn %, 06:37; Position

4, 061%8; Pogition 5, 06:393 and Position 6 at 056:40. “hen
it came to the second pass through the 3Jouth Atlantic Anomaly
at 08:10 we were bhoth very busy stertion-keeping at that time
and did not get the data performed. Approximately 30 minutes
later T entered in my log that we were extremely husy keeving

track of the cameras and alsc talking to the crew mbout the

water that was venting from the water boiler,
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I think there might be ancther point to maxe,here.

/n object that is included in an experiment such as D-8

on my side was very difficult to perform. I had to take this
large cover off, which T did not do on this mission. And to
take my attentiorn away from the task that I was invelved in
was too big & penmlty. -~ Tom could do his side because his
came out readily. I had this big massive cover to take off
end resl.y nc place to put 1t. So I elected not to even
try wo accomplish that part of it.

In fact, we talked it over real fast and decided that we'd
take the cover off on the second pass through there st
08: 10 and we became so busy that we could not perform it at
that time.

We were asked to comment on thruster observations. That

ig the thruster activity from 7 while we were station-
keeping. ALl this time they were in Jorizon écan mode, at
night that is, and I was gulte surprised ic see how long the
plume wag that came out in duration of burn as if they
weren't efficient. EKEvery ocnce In a while you'd see a sort
of bluish-orange color that wouldextend out 15 or 20 feet.
20 feet. Right.

And then you'd see want leoeked like asomebody took 3% or 4

hot rivets and shoved them out. Sort of an incomplete
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combustion, Sort of a squirt of hot fire that want whipping
out there and then the burn seemed to last as long as a
gecond or two. It wasn't like a pulse mode burn which is
whet horizon scan is supposed to be, Now, this may have
been the lead into their thruster problems or just ineffi-
cient burning. More likely inefficient burning for the
short duration that's asked for in pulse mode.

I would describe the light as bright, but not blinding,
that came from them, from the attitude thrusters that

they were firing at this timse,

Right. It was a soft bluish-orange light that would come
out. You'would see it flash for an instant and them it

was gone, and then these follow-up red rivets, but it would
not blind you at night, and this was in complete black
darkness.

Dld you see this from any one particular thruster or set,
or wag if—-

It seemed to bhe almost all the thrustersa.

A1l the thrusters because in Horizon 3can mode you have

both the roll and pitch thrusteras firing.
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Well now, you realize they were not controlling yaw whilch,
of course, 18 just coupling anyway, but they were in just
randor attitudes and did not bother us at all., Random

in the yaw z:ane at least., This may be another reason why
we 9seid we don't mind station-keeping out-of-plane, because
we could just let them pivot.

You may have already answered this, but did you do any
night fly-arounds with your docking light off?

We dld not do the mctumsl fly-around. We station—kept

on the cabin light, They had their cabin lighis up full
bright for our benefit. There was no problem at all and
that was a perfectly accepiable level of light which I
might add is dimmer than the docking cone light of the
Agena, 80 we are ao%t in any trouhle on that light level.
Do you think with their ACE lights on and their docking
light off, and your docking light off, that you could

£fly formation at night?

On the ACQ lighta? I would not even itry to do ii.

The ACQ lights would be far too bright and bBlinding with
their flash.

In order of pricrity of light wtilization, I suppose if I
were trying to conserve in a spacecraft I'd use the running
lights we have on the Agena. They would be ideal, Then

next, I would use the docking light on the spacecraft, and
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probably the other would be just sit off the nose of the
Agena and use the cone light and just maintain station on
the Agena if it were stable. I would not use ACQ lights
at any time for station-keeping. I hgve stood close enough
to them to drive myself batty out in that back row in
Houston.

Did you find that the platform was of any particular use to
you in station-keeping?

Yes, 1 did, I would say that when we hecame ascclimated to
gtation keeping, we jfist stopped out of the Platform mode
We used platform mode to feel our way along. The first
mansuver, of course, was the in-plane fly around and you
don't use the platform. Other than in this particular
maneuver, I depended on tfie platform to stop me from
moving out of plane. I flew around the pitch gimbal band
of the ball and if I started sliding off, I wouwld immediate
ly correct for it much as I do from the second mid-course
in. I would keep correcting oui—of-plane velocities
immediately, so that they don' t develop. They are very
insidious and very hard to detect unless you have =

good star background. That is ancther point to make.

We did not use the star background for station-keeping.
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We merely asel .yeballs and distances that varied Just due to
whether we Janfted to 1y c¢lese or {Tarther ¢fib} or wanted to
1nok at something on 7 more carefully. Seven had a limlted
fuel buadget. Their cutoff, as I recall, was 11 percent
QAMS frel remaining. They had something like 14 or 1% per-
cent both Frark and Jim did ssation-keep for, I would say

2 total of their tima of agbout five minutes. We -were in s
fixed position, =and T =said, "0K, Frank, you've gob it™ and
they starived keeping suation on 28. We maintained our atiie
tude in Platform mode for then. So we were jquite stiff,
They  ust moved around much as you would in the target
docking trainer, which is a very good tool for this.

Now to summmrize station keeping.

Schirra T thizk starting osui «ith devices w2 have available and
taking the time to vse them, gtation-keeping is not a
major job. But when first there I would sppreoach it with
caution, remzmbering the rule of very slow motion. 1T
would receommend, if you have everything working for you,
to use your radar and platforam. When you get your con-
fidence up, kill the radar and fly in Pulse made. Yaou
can ultimately kill the platform. In fact, it 1s a very
simple mode. Just ge into Horizon Scan mode, if you like,

and use minute pulses that
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fon't overdrive the pulse mode logic of Horizon Scan.

You can station-keep in thet mode, which wauld be & pretty
chieap mode. That is vrobanly the key to it--that you don't
make a thrust motion that is big enough to overdrive pulse
attitude control.

¥With respect to itraining devices, I feel that the visual
digplay that we hsd with the Cemini 'Mssion Simulator was
invaluahiein so far as our training for station-keeping.

In actual Tlignt, once wou were completely stabilized, it

wag 8 slight hit easier than on the GM3., I think this
probably arrived from the fact that the puise input on

the spacecraft was a little bit less than what we haed in

the Cemind Mission Simzlator, so we were working with a firer
control mede,

To nualify that point further, because we have had 8 chance lo

A

think and to talk about it--the ™ilse corntrol mode in the
D05 is almost exactly like the misgsion simulator, where 1
counldr't met the atiitudes to really rull out in the RCS.

You could in the Pulse mode with the OANS attiftude control

syvstem.
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Separatlon from Gemiri V1T

“re separatior mareuver wes conducted tc faciliiate the
Apollo sextant signtings and the burr was wade *o cause us
20 separate from Spacecraft 7 at 9 feet per second retro-
grade. This was done in BEF attitude, PLAT Mode, with
forwvard-firirg thnrusters. Tre target was in sight alwost
cortinuelly througn the separatiorn period on the back side
and, survprisingly, was in sighs through a good part of the
day side. This was inieresting to see because, trnis was
due to the surlight bourcing off it. I% finally got <o the
point where it was brignt enough to ve visitle even througn
tre smoky wirdows. In wy particular case, 1t was visible
through the lower half of the window but as my line of
sight moved up the wirdow, the target vecame totally
cbscured. 1 vitched up glightly to keep it in sight. Tren
on the second night side, we lost the tergel completely
except for radar. Of course, this was not persuing any
valid tes®t tut for the fact that the radar could still see
Jpacecrafs 7 and we could =nel, visually. Tom should talk
about this in that ke took z great numter of sextant
sightings which were all lcgged and roted and T don's

tairk it's worthwhile to repeat those on the tape.

REight. The separation occurred at a GET of 11 hours
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14 minutes 29 seconds,--9 feet per second retrograde and
burned for approximately 15 seconds with our forwerd-
firing thrusters. We started obtaining data right away
with the sextant and the star Sirius. At times, the
flashing lights and the dock light would fade out. There
was & big area in there which we did not cover since we
had no reference. We had radar lockon practically
continuously.

This was without their peinting at us.

To save fuel, Spacecraft 7 was in s randow drifting mode
but we had radar locked practically the full time. The
ranges were very hard and the needles were very hard as
far ag track ...the needles were very hard as far as track.

sextant Mesgsurements (Sirius to Gewinl vII)

We reacquired them frequently by looking at the radar,
presentation of course. And this shakes we on that, I
think there are wvisual problems. The radar was good on
the second night side ag well, and we just gave up using
that gear and said, "OK, we've had it as far as this goes."
The best training device for the sextant sightings was the
use of the sextant in the simulator here (Cape) with the
flashing light we had simulated on the Agena, and the

stars in orbital rate wmotion. I don't think ¥ou could
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find a betver training place. In faet....

Specificaelly, the one &t Ames 1is rot gufficient for the
tasgk,

We used the suggestion that Commander Lovell made as far
as the simulator was concerned; also, the two very well
experienced officers from Wright-Petterson who were
navigators in their R&D lab who had used thnis instrument
came down and trained with us at that time and I would
estimate thet we had probvably put in a total of 30 hours
using the sextant with sighting, the majority of which
has beer got in the simulstor here. All readings were
taken leading up to the signting with a positive forward
motion on the instrument knot so trat the hysteresis
would always be in the same way. 4And the ™ of input for
the photo event indicator was depressed at that time.

it will be interesting to note whether the time was
accurate enough from voice communicatiorns. Tom would
continually give me stand-bvys, stand-bys, stand-vys,
stand-3ys, and mark; and I would read the time off the
evert timer which we nad synched in to the nearest fifth
of & second, which is the miniwuwm display you can read on
that timer. It clicks at a fifth of a second. I suspect

the accuracy of the system is not very high with this type
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of timing and 1 would te really curious--T won't say
curioue--I demand to see tnis datae.

We algo correlated our radar range with the sextant
sightings wher 1 gave Wally a wark, I would immediately
push read-out or eddress %9, so we nad radar range data to
correlate witn the opfical data that we obtained.
Interestingly enougrn, wnen we firsi heard of this
experimert, the experimenters said, "Oh, no, trze platfornm
and the racdar eare not required."” 1 guess on a defersive
tagis 50 that their experiment wouldn't be dumped if we
in turn ned to -use up electrical consumebles. If we
Fadn't had the radar and platform on we would never have
found the target agai=n.

It's becavse the target would contirually fade out and
tner fade back in, and when we would caten 1t coming

back in, wc kncw exactily where to look for ouxr radar

needles.

You want to describe the tecknigque you used in super-
imposing tne two images?

Well, wnen we were separabing, and as the angle increased,
i would bring the spacecraft, pardon we, T would bring

trne T Spacecraft down to where it was below the star, ard
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with a positive motioning, and let the two track in
together. ‘Wnern they were super-impcsed upon each other,

I would call wmark and hit the photeo-event indicator, and
alsc the other ome. At times we would achleve some angles
that were very cloge to a zero change in the sngle between
the two; in that case I would bring the two together with
a positive motion ard stop it and wmark thne time.

With respect to visual scguisition itself, end the ACQ
lights at nigh<, the docking light....at night, versus

the sur light reflection in the day time at the same
range, which would you say was vetter, the sun light
bounice.....

Oh, the surlight bounces.

The surlight would be a factor, I would say a factor of....
Indefinite.

Ter. or above.

There was no comparison. It was brighter than Venus, or
at least as bright as Venus, compared to, T would
conservatively say, at ranges less than 30 miles, a fifth
or sixth megnitude star.

And 1f we both wade thne same coument on the air that we
had a good cowparison, and meanwhile Wally was more

adapted to night than I was, when I loocked out and I saw
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it, there was ro doubt that the reflected ligat off
Spacecratt 7 was far brighfter than Sirius.

T think the otrer point we should wake out of this ir that
we are under fhe gun for a.....so called cptical systems
such ag this ard that it 1s a heck of a lot of work
involved in taking these sextant sightings. The iraining,
that's rot the whole point. This parsicular experiment
was conducted witn the scle function focused or that alone.
We did neothing else but that. Therewad no otxher activities
going or. I was ousy recording deta continually and
maintaining an attitude trat would give Touw the best
presentation for these two otiects; one, the sgtar, and tre
other, the spacecraft; and checking agair and again for
radar lock so we wouldn't lose it. It was & pretty busy
seggion, in fact very busy was arother way of saying 1t.
Ther to take all of this and gererate a rendezvous out of
it, unless you had a full conputer system working for you,
I defy a man tao meet it; and defy computers to neet mwan

on this as well.

Was tre relative trajectory with respect to Spacecraft 7
the same as had beern planned ir preflighz?

Yes, sir.

You mean at the separation?
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Stafford With respect to the star toc, and the angles. In fact,
it worked out just exactly like we practiced it ir the
gimulator here.

Schirra Before we separated I station-kept, knowing what time we
would separate. This was & precise time to give us the
lighting. I wmeintained sistion for about ten minutes,
I'd say, and got the rates down tc absclutely zero. We
were rignt on their necse, very tight, and, as a result of
the separation burn, we fought that right down to where
there were zero residuals, even though we wade only a
9 foot per second burm. We did not move out of plane
roticeably at all, rot = spidgen, ever through the lest
gighting which was reslly during the daylight. The
platform was on so you can always check that.

Shepard Did you ever get ahead of them relatively, as you came
down in altitude?

Schirra  Oh yes. We started out, of course, trailing them in
orbit, thenwent all the way down underneath them and
way out in front of them, leading them in orbit.

tafford When we finelly came around to the sunrige, we were
inverted, pitched-up at approximetely 20 degrees, so we
traversed completely out in front of them,

FCSD Rep Just the way it was supposed to be.
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Yxactly wrat we practiced.

Right on the money.

Tom, do you have anytring in the wey of comment on the use
of trhe piece of eguipment, other than wkal you've gaid so
far?

Ko.

A piece of flight gear?T

Well, T would say ag far as the experiwvert wert, it was
aedequate for ar experiment. 4s far as operational flight
gear, it's too bulky, too big and bulky to be vsed for
cortinual input as far as navigation. You'd like ome,
say approximately half that size; and arnother thing, you
would like tec have it mounted on the spacecraft.

If it were mounted, 1t would be easier tc hardle.

Very definitely, it would be easier to hendle.
Particularly in ore "G" trairing, as well.

Crew 3tatts Repori

Along in here, the Flight Plan called for a crew status
report. Do you remember?

On, they got that.....

"hey got a crew status report. We were s0 Susy. We had
logged all our water, but it will take a little while to

adéd up all the half ounce drirks, so we got all the data
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recorded, but azain, we were so btusy that we did not give
them that one. Yo, we gave them the blood pressure, and
the blood pressure appeared satisfactory.

That's right. Your tewperature probe, your oral temperature
probe failed hefore 1ift off, so I had to give all the
orals. We had no problew with the water system, either,
by the way. It worked very well. Left the water bags
right where they were at lift off, but they were there

in case we did have & problem.

Well do you have anything else to say on these sextant
measurements”?

No, T think we covered it. We obteined the data. The
gextent 1s bulky to use in the apacecraft. The motions
that are reguired in operation are satisfactory, and the
readout was obtairned fairly well, but it was a full,
time~consuwing Job...for the two individuals.

1 have gomething big to say about it. The demnhed sextant
wasn't ugable beyond about twenty miles range, and that's
it. And you are rot going to do anything with something
that close. 7You have got to have 1t set ir concrete
nefore you get to twenty miles. We do have a uwajor
problem which is the visibility of another spacecraft or =

target. You've got to see it at leamst fifty miles away,
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if not farther. ©3So we've got to get to work on abeitter on
brighter lightirg system as the ACY lights for a sure visual
systen.

The last data point thet we obtained wes 21.87 miles, and T
rad a four-power optical piece on: the flashing lights, and
I could barcly see them. There was no doubtt trhat Sirius
wae tremerdously vrighter fthan the.ACQ ligrnts there. There
wag no rule of comparison between 3irius arnd the ACG
ligrts. T nad a rard tiwe seeing them with the telescops.
What was the greatest range we recorded before we last
them?

£1.877 miles.

Uh, uh..oh, wait & mirute. Sextant settirg was taken at
3.70 wiles. How doesg that grat you?

1t was real nard to see at that point.

You gobt rno sextant settings at all during the day time?

No. There was ro star.

Tere was no star.

JK, thal's the big point to make--wT DID NOT SFE STAR QNE
DIRIEG TEW DAY LIGHT 3IDX; in any attitude, includirg
wrer we were coming up in the termiral phase. Of course,
at that point we were blinded by a spacecraft.

At the end of the first night separaticn, we were inverted,
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and pitched up spproximately 20 degrees above the night
air glow layer, and coming out, we peassed a terminator
locking back into a gray sky, end again we could see this
bright reflection off the target, Spacecraft 7....we
looked around for stars. We could see no more than we
gaw upright to start with, and we purposely rolled to
the right-side up position, pitched up to about 20 degrees,
looking at it, and it hed the same intensity of light
whether we were upside down or right side up, and there
wag no increase in gtars between the inverted position
or the other position at this time.

1 would say, if we didn't have the radar set, we wouldn'st
be sitting here with big smiles on our faces. Now you
think about it.

I think the same thing exactly.

Scares me. For all that precise work we've done in
simulation without radsr, we always had those stara down
here. Now that's a big change to the GMS. But whenever
it becomes daylight, turn the sgtars off, and make these
poor guys {ly those rendezvouses without stars when there
aren’'t any.

That can be done manuslly.

Sure. Just turn it off. But we didn't do it enough.
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Should have done it. I trained myself to do it that way by
staying in the cockpit, if you recall, using the radar
needles. The only way tc do it is to turn the stars off
and then see how they do. All right, that should be
phaged, so that the instructor consocler can just click,
turn off stars; that's the point where the stars are no
longer vigible. That's the end of thewm. That was the

flaw in Mac's training, and the flaw with this as well.

Pogigrade Translation

The posigrade translation of nine feet per second forward
was performed at a GET of 13 hours, 25 minutes and 52
seconds; the duration was sleven seconds.

Take out the residuals?

Right.

Yeah.

Residuals were rewmoved in all burns.

Did you align before you burned?

Right. We aligned for a considerable period of time before
we made the........

I don't think we ever made a burn with less than about 15
to 20 minutes of alignment, other than the transfer burn,
and I almost got myself trapped in the subsequent burn for

rendezvous.
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Power Down Spacecraft

On power down the spacecraft, we did this on our own
without greet reference to the flight plan as such. When
got done with the appropriate piece of equipment, we
turned it off. For example, when we completed the
rendezvoug, we turned the radar off, and then when we got
done with the computer, we turned it off. After the
second burn, where we burn in an equal period of orbit,
we were about ready to secure the watch and get some
sleep. We turned, of course, the radar off when we lost
the target; as far as the sextant settings weni, there
was no use for it enymore. We turned the computer off
shortly after that, always going to Prelaunch and then
turning the computer off.

The platform and the IG3 power supply were turned off at
a GET of 13:55:00.

Can you estimate how long after that before you started
getting cooler, significantly cooler?

It was half way...at least half way into the sleep cycle
before we'd cool off. 1I'd wake up spproximately every
one hour. I recorded here that Wally started to sleep-~
maybe got to aleep 20 minutes before 1 did and I started

my sleep cycle around = GET of 15 hours. Tt wasn't till
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around 17 or 18 hours did we start to cool off to a
comfortable degree. And T noted at the GET of 19:10
we finally turned the secondary coolant pump off.

Schirra I might add that I, in addition, during the sleep period
gtarted bleeding off my suit flow valve. I brought it
down about & third of the way. 1 was getting cold, then
woke up in the morning with a real heavy head cold. T
wes blowing wy nose for the last part of the mission all
the way to retrofire, real thick mucus.

Shepard You had a slight cold before?

Schirra  Pardon...Yeah, but I didn't feel it, Al, until after that
night period. UNo, no sensation of nasal congestion at all,
and that's why I, finally in the morning, said "Whoops!
Ityve got to stuff one of these pills in me, so I can hack
this thing for reentry." And it just did it Just right.
I knew it was a four hour pill, s¢ I played it so I would
get in the reentry here.

Rest Period

FC3D Rep Would you care to comment on sleep time that you got?

Schirra We had ample sleep time scheduled, and we cut it short.
Sowething woke we up, I think they were talking to
Spacecraft 7, and they gave thew a GMT that was 14:33,

as I rewmember. OGCGMI? I wrote it down on the clock and
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said, "Oh! That's interesting. We only have about six more
hours. I taink I'11 stey awake."

We started all our activity around a GET of 19 hours. We
did get the secondary coolant pump off, you know, right

at the end of our sleep period, and at 19:12 we turned the
IGS power orn and the platform on.

By the way, we knew without a doubt that there wasn't
anyone who was goirg to talk to us about rumnirg for two
days because we had done everything, we had & limited
amount of fuel, not fuel, we had plenty of fuel; liwmited
amount of film left, and that's all we had to play with
other than another D-8, and we felt we'd just as scon

get out of there and take it eamsy, because Spacecraft 7
was beginning to get kind of spestic too, and typically
this also was quite obvious to ua. We were about ignored,
and should have been, cause we had everything under control,
end Spacecraft 7 needed help. They needed to talk to the
range, and most of the passes when we were in mutual pass
range, and of course we were all the time, was devoted to
Spacecraft 7. And T wanted to call someone and say I
warted to take a pill, and T just couldn't find any tinme
to get in, so I said, "To heck with it! I'm taking a

pill." VWhich 1s, of course, is what the pill is there for,
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ard 1 hed already had one before the flight to become
calibrated go that i+t wouldn't bother me.

FCSD Rep Say, vou did rear this transmigsion to Spacecraft 7, and
you probably stayed aweke after that? Is that true?

Schirra Yes, that woke me up, I think.

Stafford I would say the waximum sleep period I had was approximately
4 hours from a little after 15:00 to approximately 19:00
or a few minutes after 19:00. During that period I was
gtill warm so T would doze off for 45 minutes to ar hLour
and some slight noise would wake me up and then I would
go back to sleep agair for about an hour, wake up a little
bit, then go teck again and wake up.

FCSD Rep Are tlhese noises about what you expected? Anything new?

Schirra  We never uged a silence switch either. Teither of us
did. We rever did make up our minds. We were so damn
tired we Jjust powered down what we thought was sufficient
to power down, knowing we had more than encugh electrical
power for one day.

Stafford You warnt to talk about, while we are on the subject here,
that as far ss Teing Tusy, one thing is apparent to me,
that when we launched I was dehydrated from & slight case
of diahrres before we left here, and sven though I drank

a lot of water just before laurnch, T still did not
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generate very much urine and after about....

This was something..... yeah.....

We both decided vefore we got irto the real critical
phase of rendezvous that we would not remove our urine
collection devices: even after four hours or so, or five
hours, T still did not hsve any trge to urinate. Then,
after approximately 7 or 8 hours, it became obviocus that
my NUCD had glipped off, and by then we were gtill too
busy station kecping, taking photos, taking updates from
the flight plar, ard I finslly got around to performing
& uriretion at approximately 12 hours after launch.

Trnig guy was sc dehydrated, he slapped on & pourds

since we larded on the ghip. That was the tote we had
before they weighed him and the tote we had after tre
everirg meal; he put on 6 pounds.

That was before supper, right?

Yes,

Anything else on that sleep period?

Yes, T had always worried about uwy hands floating around
the cockpit, so I stuck one hand underneath my hoses, my
right hand, this is the suit hoses in the COMM Lead; my
left hand over the top, and clasped them and they never

came apart. They stayed together the whole damn time.

CONFIDENTIAL



Stafford

Shepard
Stafford

Senirra

CONFIDENTIAL 17

I did the sawme thing. I hocked one hand underneath my COMM
Lead ard the other hand underneath the suit hose, and they
stayed there all the time. With respect to these meals and
how busy we were, we 3plit a meal at approximately 3 hours
and 30 wminutes, just bite size, as we brought out before.
We did not have tiwe to reconstitute any food, and by the
time we nad about 7 hours and 30 mirutes, we were gtill in
the station keeping mode. Then, we did not have time to
really press on so we split & meal at about 7 hours and

28 minutes, and we finally got around to each one consuming
g ncermal meal after the sextant sightings and this was 12
nours and 30 winutes.

Before you went to sleep”?

Yes.

The other thing that is interesting even then with just
thig little activity, winiwum activity, ne UCD work, no
conrecting up any hardware which is a big problem, too.

We felt that the cockpit was cluttered. Stuff sll over the
place, just to do the rendezvous. Charts and cawmerss and
this kird of thing, and updates mnd experiment books; and
everytime we wanted to take a drink of weter, we very
precisely recorded the readings and the damn counter was

reading 63,000 something whern we started with it so we had
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to log that tig number all the time. The point there,
trat T am trying to make is, that we were busy, just
barely living and working. And the working is the point,
end if you take all of this and all of a sudden you say:
"NYow we are geing to do EVA", on, my God..,..you wouldn't
have & preyer.

The Tird cage, as we call the gstowage section, we spent

20 minutes getting that thing letched together again after
tre gleep period, we had it tied together with s little
string.

With respect to the 4 freme there that contalned the

two camera boxes. DBEvidertly it became bent or there was
gsome deformation in the metal during the launch phase
because while it worked satisfactorily on the ground when
we got the camera box out and tried to put it back in, the
camera nox fit alright but the bottom tray was completely
pert out of shape. We went through a—--go we tied the pin
for the water gun around it to make a kinda jury rig to
keep it shut; and then before retrofire ii took a
corgiderable amount of effort on both of us straining

full effort and getiting in various angles in the cockpit
to...

Tom was completely to the left. I got out of my seat
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and turned around completely. Just to lock that thing up.
We finally forced it into position in the rev before
retrofire. It was & huge effort.

That was &...we were really worried about that thing....

a maximum effort. The other big crisis was hocking up
that blasted adapter hose to the water management panel
for the urine thing. T again got cut of my seat and turned
all the way around and it took both of us to get that out
of there. This ig & fitting that is built for 2,000 psi.
Hydraulic thing.. it is a regular quick discormect and
it...

We complained about thig before and couldn't get it fixed
in time.

I would say that this required 20-30 minutes to get the...
To get that hooked up.

Toc get the urine quick disconnect hose cnto the recepticle
in the spacecraft.

That wes a real problem.

Crew Status Report

While going on here, 19:28 normally in the flight plan
there was another crew status report followed by...
That was the worning report?

Yes,
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We gave that. We gave that to the...

Then we gave the full water deal, as well asg all of our
meals. We each had three meals, and the third neal we
both ate, I guess at my urging. I said tc Tom, "We had
belier have a good meal before we get aown" and 1'11 say
it now, it was the swartest thirg I ever suggested,
becatse those docters didn't feed us, and we had to fight
to get food on that carrier afier the mission was over.
The total water congumption recorded was 179 half-ounce
drinks for the Commard Filot, and 163 for tne Pilot. At
22175 tre sotal was 129 for the Command Pilos and 114 for
the Pilot, and then i1he Pilot had 49 more at the area
approximately of a GFT of 24 hours. Approximately 1 hour

ard 1% minuies prior to ret firc.

Dim Tight Photography

The dim light photography experiment was conducted ard we
used one complete Hasgelblad oack of the 2475 black and
white film, and approximately 15 exposures on the second
of tre ftwo total thnat we carried. The majority of tne
film was shot on rnighst cloud cover due to the fact that
the orbital peth was rearly completely covered with

clouds throughout the entire migsion. The first that we

d4id on the wwilight btards, that was sequernce 1, T shot a
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couplete sequence as outlined in our log and with this we
mede & kind of sweep of the horizon for approximately 6 to
8 exposures. Then as the moon came up it would be too wuch
exposure there, we yawed left approximately 7C° and I made
a series of expesures while we were yawed left. From then
on, we continued to take a series of the cloud cover and

I exposed...finished exposure on the one Hasselblad

back and continued on the second Hasselblad tack. The
first dim light photography was accomplished at approximately
20 hours and 2% minutes GET. 7T had the exposures from 7
through 11 or the camers gireight ahesd in SEF position,
.then as the moon came up, we yawed left and I made s

series of exposures; this was of the night =zir air glow
bend c¢n the horizon; from 8 through 17 exposure numbers.

8-5 and S-6 Zxperiment

The following exposures are from 17 through 21, were made
looking down at a pitch angle of approximately 20° of the
night c¢loud cover of the Pacific Ocean with the half moon
illuminating the cloud cover. You could very definitely

see the cloud cover and I took a series of different

time exposures up and down so we could cover the complete
spectrum a3 outlined. This i3 on the Pacific Ocean west

of Mexico. This occurred at a GET of 20 hours 42 min.
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At 20 hours and 46 min. agesin for sequence Z,night cloud
cover,l made exposures 22 through 27 and then 28. We
had a very interesting one as we approached, still on
the same pess at night, on the YUCATAN Penninsula. The
moon was still up so we could gee the night cloud cover
below, and I would estimate about 7/10 broken clouds and
right through the holes in the cloud there was oil and
gas fires. With that, I obtained sequence number 9 as
cutlined in our flight log which is artificial lighting.
So the sequence...this occurred at a GET of 20 hours and
51 min. on the YUCATAN Pernnminsula. T had a series of
exposures that had both the fire at night and night cloud
cover. Those were exposures 28 thrbugh 33 on the first
Hasselblad back of the 2475 black and white film. On
the next night pass I made approximately 10 exposures of
the night cloud cover at wvarious points. At this time
we started our PRE-RETRO stowage preparations, and
conpleted stowing the cameras and that terminated the
diw light photography. 8So in recapping we had 2 series
of the night air glow at sunset and then after sunset,
as the moon came up we yawed left 70°, made another
series of exposures, and from there on we made a whole

geries of the night cloud covers = they should have
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turned out very well--we had & half moon and you could
look down and see the clouds over the ocean. T took a
series of time exposures thaet was outlined in the log,
and also we had some that had both the night cloud cover
superimposed over artificial lighting which appeared to

be oil and gas fires in Mexico.

The mejority of the time that we were in daylight, you
could see only cloud cover below us. In fact, I never
saw the United States. The only land areas that we observed
wasd after launch-was the African Desert and parts of
Austrelia on the second morning. We also observed just

a amall part of the Himalayas and the other part was
completely obscured with clouds. So with this type of
weather phenomens, the majority of the piciures exposed
were the S~6 weather experiment. In reference to the log,
the first S-5% and S-6 experiments were obtained at
approximately a GET of 20 hours and 10 min.; at this

time we were pitched down 90° and I'd use the MAC movie
camera on my gide and the film pack was No. 6 at 6 frames
a second and here we had the ccean and the coast line of
West Avatralia. It was a scattered cloud cover to start

with and incressed to & broken cloud cover. We pitched
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down 90° and I ran the camera full time. At that time T
also maede three exposures with a Fasselvlad camera and a
250mm lens and this was at a G3IT of 20 hours and 10 min.
The Hagselbvlad pack was Ko. B and [ used exposures 33»

34 and 35.
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Thim was G9C0° pitch down and the West

coast of Augtralia. At a GET of 2100 we were pltched
down, yawed left, and we had exposures 35 thru 43. Thise
waa primarily of weather pheomens, the S—6 over the
Atlentic. At 21104, we were approaching the Canaries.
At 21:07 we were over the Canarles and I exposed the

No. 43 thru 48 of the cloud cover and the ocean around
the Canary Islands. (n two of these frames the Canaries
were d=finltely exposed. At a GET of 21:11, you could
gee definite fault lines snd sand dunes. 1In this case

I tock a series of the S-5 experiments —~- this was
expogure Noas. 49 thru 55. At 21:14 I logred sxposure
No. 55, and it appeared to be like elther s mud Zuns in
the desert or lgnecus rock. At this time we were pitch
down st 90O and exposure 55 showed a very vivid contrast
between the yellowlsh sand dunes and the black and
brownish black rock that was obgerved there. At 21:16,
exposure 56 was of the desert. In thls case this would
be around 1n the Morceccen and Algerian deserts golng
Into the Sehara. T also had the MAC movie camera uming
No. 6 magazine at 21109 GET. We were pitch down 90°

and we started on the west coast of Africa and continued

on. Some more notes at 211203 African desert, expogures
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5T and 58,you could see two small craters that looked to
be of volecanic nature and ignesus rock flowing from
these. It really contrasted with the sand. At 21:22,

I made several exposures of a river in the desert leading
down to a d=21ta. At =z GET of 21:24 ws had =xposurs Nos.
60 and 61 on the Hass2lblad camera,and this was again in
Africa. At 21:26, we had worked up to exposure No. 63
on the Hasselblad camera which ghould be the end of back
B, and this was the coast near the Indian Ocean. This
was the east coasgt of Africa. Fprom there, we passed on
over coward north of Madagascar. Now at 21:28, there
was a cyclonic weather observation made in the Indlan
Ocean; we were peinted SEF slightly below the horizon,
and expogure Nos. 64 and 65 were made in the Indian
Ocean- At 21:23 a seriss of amall atorms on the Indian
Ocean were cbgerved,and this completed the end of bhack B.
At 213135, Hasselblad back C was inatalled in the camera,
we were SEF pitched slightly down,and we had anosther
gtorm in the Indian Ocean. This 1 can remember very
vividly. You could see a tremendous columnj it looked
like one huge cumilwe column had bullt up in the center.
It locked very c¢lose to the type of a formation you would
have from a large naclear weapon,but it was far greater

in diameter., I would say the diszmeter would be nearly
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T0-100 miles. It was like a mushroom without too much
at the top. Now thls was in the Indisn Ocean. I made
exposures O thru ¢ cof this. At this time we slso had
tremendous areas of wide spread cloud cover over the
Indisn Ceean appreoaching Australia. These were covered
in thege exposures. At a GET of 22:42, we had again cloud
covers on the African eoast that was the Atlantic Ocesn
and the African Coast, and we went straight across
Africa,and here I shot a whole series of Hasselblad
exposures. Exposures Noa. 15 thru 45 were made. So we
had z nearly continucus strip and we approached over to
Leke Victoria so number 15 thru 45 went from the west
African cosst to Lske Victoria. At a GET of 22:59, we
were at exposure No. 49 of Lake Victoria. At a GET of
23102, we were at exposure No. 52 and these were the
islends between the east African coast and Madagascar,
At 23103, we had exposure No. 53 snd thit was the end of
back C. We started back D at a GET of 23105 snd made
gseveral exposures of cloud formations in the Indlsn Ccean.
T had noted exposure Nos. O thru 4,and we continued on
aroand. Finally at a GET of 24:09, we had cloud forma-
tions eoming acrcoss the Tnited States and were mouth of

Hougton at that time. That was exposure No. 15. At this
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time we were approaching 1 hour from retroflre and the
caners was stowed. With respect bto up dates from the
ground for 3-5 and 3-6; we received no up dates from

the ground. I think this wag probadly due to ths nature
of our mission and the fact that we were so busily
occupled up through the rendezvous, the station keeping,
the exercises, and the sextent exercises thersafter.
Then the required period for veorganizing the cockpit,
the cabin, and mealtlme. At that time we were rsady to
g0 to sleep 8o basically the only phntography of the
ground and the dim 1light phenomens was done after we had
awakened in the morning at s GET of approzimately 19
hours from there until we were ready to finish ocur RETRO
check 1lilst stowage, which occurved at a GET of sbout 24
houras, most of the photography was don2 in that time.
There were no up dates from vhe ground and the one
predominant feature of all of the terrain that we saw
was the fact that moat of it was obscured hy clouds.
Again, recapping, the only major land masgea thalt we
observed that 41d not have a cloud cover over them was
the African desert, a part of India, and a part of the
weat coast of Mugtralia. 4 small portion of the

Himslayas was viaible, right at sunaset at one time,

CONFIDENTIAL



PLA Updates

CONFIDENTIAL 129

but the Himalayas had snow over them and there was a
heavy stratus cloud cover leading up to th= base af the
Himalayas. Now that should be in some of the movie film
and slso the Hagaelblad film just before we left Space-
craft 7 with our retro-grade maneuver. With respect to
updatea from the ground, we recelved no updates for 3-5
and 3-6 and T think this ia certainly understandable in
view of the type of mission that we performed asnd the
time seguence that we experienced. All PLA updatea were
recelived satlsfactorily and logged in our log. The
final one for the 17-1 reentry was given tc us in
adequate time and the GETRC 414 not change from the one
that waa given us approximately 2 hours before retro.

We also had a very clear pleture of the weather in the
recovery azrea as passed up by Carnarvon om the revolution
prior to retrofire. I think the Control Center should he
commended in the way that they handled the ground to alr
transmissions and holding just to the essential informa-~
tion to be passed up throughout the entire mission. The
preretro DCS updates were received over the States and
checked on the computer addreases. The capsule communi-
cator called up to me the core addresses for cores 03
thru 11. I repeated these back to him; it was acknow-

ledged, then I interrogated the computer and zll the
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coresg from 3 thru 11 were exactly as speclfied on the
verbal communications. T thought this = very nz2st way
to aecomplish the checking of the computer and the
verificatlion of the update. The TR was checked at 1
hour and did nct change from there on untll retrofire.
We had another check of the TR tim2 over Jarnarvon and
1t was exactly on. The lagt crew gtatus report was
glven at a GET of 22125 as the spacecraft passed over
Cape Kemmedy. At this time T gave the total walber
congumed ag of that time and the mazls eaten. Blood
preasure was glven for bhoth She Comnanl Pilot and 2ilet
and the comnunications indicated that they were com—
pletely satisfactory. So we had a total of 2 crew
atatus reports and I think the coordination there went
off very well.
You wanted us Lo pick 1o where we stowad the major
equipment, is that correct?
That's rightl.

The problien we discovered very early in the mission when
we started taking equipment oul of the center storage
gection was that we could not re-secure the A frame, as
we degeribe it, that holds the upper caater line and

the leower center line stiowage boxes. Apparently it was
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warped or distorted during the booster flight. This 1s the
only thing we can think of because we didn't have trou-
ble with 1t prior to this point., Meaning that zt one g,
and during pad ectivities it slways seemed to secure very
easily. We flew with it, tethered in & sense, using

the lanyerd and pin that was normally uvsed for the water
gun, snd mangged to loop it around a part of 1t which
Jjust kept the egquipment from floating out into the cock-
pit. When we flnally faced up to reality we realized we
weren't golng 4o secure that thing untii sometime late
in the mlseicn and this, of course, is the time we are
talking zbout, I would say that it probably fock us 25
to 30 minutes to get that thing secured. I finally got
completely ocut of my seat and turned around and Tom

was bending on one side and I was berding on the other
and we finally Just happened to get 1% to click in and
we didn't move 1t an inch after that, So 11 was qulte a
criticel problem and, of couse, a lot of heavy loose
equipment could have been floating arcund in there.

The wajor tmouble seemed to be that the bottom ftray was
bent down because there was & noticeable space between
the bottom camers hox and the 4%op box. During "O" g you
could place the hottom camers dhox up agminst tdp box and

see & large area between the hotteom box and this
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eradle tray on the hottom »f the section. 8o, during
powered flight, evidently the bottom of the section got
vent down Lowards the spacecraft. Both of us generated
a large heat lozd from thig effort to get it locked.
You did discuss the problam with the water management
tubing? Or did we discuss that?

We really had no major problems with stowage that we
hadn't anticipated. All the equipment went into the
retro stowage sreas except for the water bags. We
called that down to the ground in =mple time for them
to recompute where that would be, snd we baslcally left
those where they were from the bYeginning of the flight.
The lanyard tzchn’que I felt went very well for the box
I worked with and, of course, that was the active box,
I guess. 4nd we managed to fit everything in the baga.
I did use the rubber bands for one item, that was for
the urine bags. We uszed them to reel those up. We aid
nat use tape for anything on the mission, other than
holding the orbital chart in the new position as we
moved 1t with the updstes on the longlinde (nodul)
crosaings.

I umsed small strips of tape tec secure nuts, bolts,
waghers, and riveits that were floating around the

cockplt.
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Yesah.

Do either one of you have any recosmendations or changea
t6 stowage or that you would like to see made if you
weat through this similar type miaslon again?

No. I think the only thing we would make off hand would
be that the centerline spitructure probadly wasn't beefly
enocugh 10 take the loads and sbvliously had been wurped
by the booster flight. The begs and the lanysrds worlked
well. Oh, walt, there is a comment. FEvery .time we
pulled a bag out with the eguipment in 1t from the left
aft box, my aft box, =nd opened the beg we got a lot of
1it3le debris, seemed like little bits of puper, lent,
or fazz, and we always seemed to have to close our visors
to seal off the sult cireuit for a while until the stuff
gettled out. We acoumilated quite s bit of loome paper
and cloth type materisl throughout the spacecraft. Tt
really showed up during retrofire. The cockplt was Just
covered with all the stuff. As has been discussed in
previous flights 1t seemed to settle out =nd probably
accunulgted in several locations, but then it was shaken
loose again during retrofire.

I don't reslly ¥mow any way to beat the problem like
that. Except try to keep the spacecraft as ¢lean am

poasible durlng manufsacture.
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It came from within thess gray btags we had the egquipment
in. Every time we opened s bag, I noticed w= goti float-
ing gear out. Not gear in the sense of equipmsnt, but
looge particl=s.

Then, it actually came from the bags themselves?

Yes, T'm sure that's where it came from. Because every
time we opened a bag that's when we got 1t. It may be
thaet the way the seams are made inside the bag. The
miterial in there iz ghr2dding. That would ke my firat
guaga. We should vacuum these bags before we pack then.
Not vacuum pack them, but suck the interiora of the bags
to make sure they are very clean. All right. I think
that covers any problems and we really didn't have
problems as far as unatowing or stowing go.

Other than the recap, something we have sald, and that
wag we atowed o opbimlze our coniguration all the way
throagh rendeazvows, 214 it worked out very well.

There was very little clutter in the cockpit up until
that btime.

Were you able to move around pretty well, and make any
caleulations? TYou @idn't have to bother about equipment
in your lap all around did you?

We made one modification that wag Tom'a idea and that
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waa to pubt soms velsro on t7p of the chart bsard to holl
hig charvs down.

Righty 1like the log book snd was Aesigned for the knee
board. But when you had the big chart hoard out, there's
no place to stick this. We had a plece of the pressure
sensitive velero, put thle on the back of the charthoard
to hold this down and the rendezvous charis and we placed
some of the other type, the female type velero on the
back of the rendezvous charts.

This type of ldea we used In cother csses aa well and

it's very strongly recommended that small velero pouches
be put up forward by the circult breaksr panel. You
have a gtrip of both male and femals aelf-adhering velcro
to stick m back. We uged 1t on the orbital chart, and
the star chart, to hold it in place somewhere. Thsare

was nothing on those, and we'd llke to have f{hem out mo
you can just pull them off ancther part of the spacecraft
end you've got them right there in front of you. And
then, by uaing the tape tc¢ held them in the fixed posi-
tion, they don't glide around when you move them and you
have a nise fixed reference. 4nd you Jjust ume your
surgical aciasors to cult off = plece to stick it on and

you're off and running. The cbjects were large encugh
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thit we could find them. We did have another problem,
and that was a2t first we couldn't find the 1little
cverlay for the star chrt. It Just dida't appesr and
all of a sudden, I found it floating arsund the cockpit
80 1t muat have coma out of somewhare, and we had it
available to us.

I thought the overlay would he over the chart.

It was supposed t2 be in with the star chart, =nd we
gearched sll over the place for it.

You mean the mzaguring device for degrees?

A 1ittle eircular thing,

It was = little ggquare thing for degrees.

Ch, =2 square, about 2 inches on the side with circles
drawn in 2° increasing in dismeter, 50 we could measgure
a atar off our orbital track zs far ag yaw goes. We've
got to do something more on the star charts; T know that
comey up a3 4 quegtion.

That comes up later on.

Okay.

Okay. Tor's covered the update pricr to retrofire and we
atopped =z moment ago with ready to tslk sboul platform
alignment.

This i3 prior to retro?
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Yea. Prior t) retrofire,

Well, shortly after cur sleep period and T immedistaly
realized when I was awskened oy a call from Spacecraft 7
that they hnd sgkad when sur GMT of retrofire was. That
wag the first time T really had =zn Inkling of when it
was. I swear, we were the most casual guys, you've

eyer hezrd of in orbit. Most of the time we didn't know
where we Jere and could care less. This is, of courae,
up through rendezvous and atation keseping. We ware
completely confident of the spacecraft and didn't need
to know. You don't need to know. But I continually had
gome concern about when in the hell was I gupposed to
retrofire becase T wrould like to have known that at
least to optimize 1f we had lost communleations.

Didn't you gel a verbal update on retrofire?

We didn't get 1t until the second day. T don't recsll
aver wrlting dowm...

You should have gotten an update at 19:28.

Okay. That was about when we gtarted coming in. We had

i)

seriss of updstes we copled down for 11-2, 12-2, and
then, we fFinally -~ 1t was around 20 hours that we {inally
got a confirmaticn The flrat we heard waa about 17-1

was when Spececraft 7 asked when we were golng In.
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Yezh. Tha''s what woka us up. I realized w2 only had

6 hours left, whieh is 4 orbits.

That was sabout 19 hours.

So, we awakenad as s result of this, and we powered up
the platform. We 4idn't power up the computer. Subse-
quent to that and that's xnother point, by the way, we
were askad to power dp the radar. Someone wantz=d us to
give them ridar ranges every 5 or 19 minufes on the way
in%o a stateside pass and then to the pltch angle, and

I was very much disturbed sbout that, becsuse this 1s
the time T wunted to get the platform aligned and check
the spacecraft out for reentry. And T eouldn't under-
atand why thils teat was called up to ua as a test, which
obvlously it was. It was something we c¢ould do I admit,
but we had dcone a lot of that already, and we had

proven the radar wuas valid. We had turned the radar on
agaln =nd proved again thsat we were capable of getting =
radsr lock, 1t d1d come up again after a day's quiat
time, or almost a day's say 14 ntrg. 50 there wasn't much
gense in this test snd it was interfering with our next
mode of operations, which was preparing for reentry.

ind we didn't care to rush intc reentry. We had booked

up 90 we'd have time to play with the platform and the
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spacecraft. We had the fuel. We were socmewhat more
refreshed than we were when we secured operations for a
sleep pericd, and this seemed like an invalid request,
because the data had already been ground out but good
prior to this time, or we wouldn't have had the rendezvous.
Se, I was somewnat concerned about that. And in addition,
Spacecraft 7 wasn'st maintaining ATTITIDE so we weren't
really giving tre radar a fair weeh at it. Megning that
their TRARSPONIDER wasn't aimed at us, and s¢ on. 3o, we
had locks in and out, we picked them up-—-it didn't seenm
like & very professional reguirement to us. Bo, we did
not weesure a thets for them. We were trying to get some
stowage done at that point, as well, and I was aligning
the platform for the new day.

PCSD Rep Let me back track and get into this, and go over 17-1
wnich was given et Carnarvon. On the first orbit. You
didn't set a DCS load at that time?

Stafford We got a 16~1 DCS load at that time.

Schirre  Yeah. Yow that waa our 16-1 not 17-1, so we didn't know
anything about 17-1. We could have had it if we'd asked
for it. Tret's the other point, I wight add. Before I
went to sleep I wanted to know wnat the heck retrofire

time was so we could pace ourselves for the next day.

CONFIDENTIAL



140

FISD Rep
Serirrs

Stafford

FCED Hep
Staffora
HC3D Hep
Sehirra

A0S0 Hep

Z2oerirra

573 Rep

hirra

&)
]

CONFIDENTIAL

Zecause we had gone to sleep worried about the center line
stowage section.

T'm surpriged when they gave you GO they didn't update then.
Well, they way have updated this, but they didn't verbally.
I checked the compater, T think the initial GO we had was
16-1. That was what was called...

1 would have thought they would have sent a load up.

They geat a TC3 load on that one.

So you could readout on that one?

We could always read out Tz, time to go to retrofire.

OK

Tt wagn't a sericoug concern, I'm not trying to wake a big
flap ebout this.

Well, no, T jﬁst want to see our procedural error.
Yean. 2And conlirually we were pressing for nuwbers for
right Ascenslong ard longitude for the redal crossing. But
whatever we asked for, we got it in apple pie order, so 1t's
not a complairt.

i'm just trying to show you the frame

of mind we nad. We felt very casual. Alignirg thre

spacecraft was nc problem at all. Tt turned out that

-~

we were aglmest in STF at the time, so T just looked for

a=F for a while. T wanted to first pick up 53X, pitch

down and de this one frame a second photography.
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Did you get that done?

Got all pitched down, set up beautifully except I decided
to do it ir ORBIT BATS and I went down, of cocurse, from
SEF ALIGMW CRBIT RATE and got to pointing at the nadir,
and T found it was so much easier to fly in PULSE mode
than it would ve in PLATFORM mode, that - just left it in
ORBIT RATE, rather thnan caging and unceging the platform
in that position. And all set to shoot had a whole

fresh load of filw in the camers, punched the hutton

and it dida't budge. That was when the MAURFR camera
failed at that point. It wouldn't pick up the next
magazine. So, I had-1 think it wes about 2 full magazines
and about 20 feet left; it indicated 20 feet left in the
3rd magazine. I stuck that one back in, knowirg that it
nad run that far and it wouldn't run then. And then I
checked and the circuit breasker popped, so I reset the
circuit breaker and tried one more time and the circuit
breaker popped ard that was the last of the MAURER. T
didn't want to kxnock off. T had a 1ittle tiny puff of
smoke, I think, at lemsat that was what I felt 1 saw ocut

of the MAURER at the time that the circuit bresker popped
the second time. It didn't feel hot to wme and T was bare-

handed at this point.
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Power Up Spacecraft

Well, for time correlation we started to power up at a GET
of 19:12. The IGS power supply came along and a platform
came on. We had been on HORTZON SCAN wode prior te that.
That's right.

A11 during the sleep period we were in HORIZON SCAN.
Yesh.

All right. About how long did you align prior to retrofire?
Wally, do you remember?

Ch, probably almost an orbit. I'd like to go back =
little bit. We did get this one frame a second idea
accomplished at least, we shot it with Tom's camera
unfortunately with the ?5wm lens, the Thmm wasn't
compatible to his camera. We tock that as a gamble. I
guess, recapping, we probably should have had a 75mm lens
for your camera too.

Although, I never used a 7omm on mine, I might add, at
all.

We got a cut at the western ccast of Austrelia, as T
remember. We got a real good cut at & frames a second
with Tom's camers.

Acrosa Africa.

Acroas Africa. We did not waste & lot of it on the widdle.
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of the desert Ttecause this was Jjust an unchanging scene.

S0 I hope we got sowmething out of that orne. So everything
trhat we irtended to do on the mission I think, we at least,
got a good wack at. And T ended up, of course, with those
two magazires and that extra 20 feet + left from Maurer
camera, 8o ever it did perform for what we brought it up
there for.

Preretrs Crecklist

Ts there erytning to be said about the preretro checklist
rom?

We did that first on our eyeballs just goirng around the
cockpit and then we checked everything again on the list,
80 we were rot rushed at all. Irn fact, obviously we were
fairly casual because we had time to pull our jingle bells
tit as we came across the States.

we went right dowr the checklist and checked off the date
for each individual operaticr, and I think it's very
satisfactory in the way it's set up.

Ard the event timer started at Tp-20 winutes and moved
straight forward?

Right.

Do you rememter now wmuch time it took you for your

preretro stowage?
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Stafford An orbit or wmore.

Schirra

Yeah. I wouldn't book up less than an orbit for it and I
wags going to say, just getting stuck with that center
station took 25-30 winutes, right there. Tf we had got
it e¢lick shut, we could have stowed it probably in about

25 minutes.
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5.0 RETROFIEX

411 cnecklists were couwpleted as were putlished. We hadn't
made ary changes in those since early in October. The
technique we used on Spacecraft 6, which differs from
others, in fact Gus and John even do it differently, that
differs from other caecklists, at least is that Tp-30
seconds, we bring on the ARM ATTO REVYRO and &t Tp-13, I
start ovringing on the sguibs one at a time. And this was
easily accomplished and I got all four or at atout TRminus i
geconds. I did them very slowly and precisely, and found
no problem there. As we came down to Tp all timing systems
were right on the money, we of course, heard a good count
from the ground so we nad that, which is always a consoling
feeling, even from those stationed orn shipg out near Japar.
And felt quite satisfied with the fact we were on.,..

Can T guote you?

That dig was for Alan Shepard who was on a ship out near
Japan or. the Mercury flight. At any rate the first retro
fired exactly on tiwe, the disturbances seemed to be

fairly light, the cortrol mode was RATE COMMAND, koth
rings, I did have to steer the spacecraft in & sense to
keep it tight, and we fired on & 20° pitch ATTITUDH, which

we nad decided on long ago with a gang from FOD. This is
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an easy index mark. I reject numbers like 19 and 22, you
can fly the markings on the ball at 20, but the rest are
approximations. The delays between the retro rockets,
we've discussed, but not on tape. and I think it's best to
discugss those and probably 1'll teke my side and Tom can
take his side of it. I felt that it was almost like four
separate retrofire maneuvers. This might be a real good
way of doing it if you had to do a retro in direct because
you'd have time to regroup between them. But thig wasn't
what we'd ever seen before. 8o it 4id surprise us
congiderably. It was abgolutely no overlap between them.
And you're sitting there just really tight as a drum
trying to catch the next cne because you don't lmow what
the disturbance will be. But we did get through all

four retros, the IVIs settled out, and we have those
numbers; the final numbers have been logged all over the
rlace but I recall it was 310, 1 left and...

S5tafford 310, 1 right, and 116 down.

Schirra 1 right that I didn't recall and 116 down. Initially the
PORE~AFT window read 309. And I recall very well that
number changed after jettison retro so we probably were in
to the point where we were close to 210 and it took ancther

little tiny impulse to knock it inte the 310 readout
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rather than the 309 readout. The retro-jettison light came
or, I threw on the RETRO JETTISON ARM switch and T don't
know whether 1 punched, I did punch it cause Tom was reading
some of the other sddresses at that point. The retro pack
came off and there were, it appeared to me, there were
sparks and other things T had not seen before. Of course
this was at night and we had a very black sky and I frankly
don't recall ever seeing the horizon all the way intc
retro. I was looking for it. Put of course, more
concentrated on an IFR - retro. This I think is

the only way to do a night retro, that is, we had the
cockpit full bright the same way we launched. All lights,
white lights were on full bright. This may have disturbed
my visual aculfy as far as night sdaptation cutside.

I think Tom can talk about this point when I get done. He
may have seen something. When the EETRO PACK was
jettisoned, T didn't see it of course as an object for a
long time. Much later, but some time before 400,000 ft.,

1 did see a bright lighted object as we came into daylight
on ny =ide, and it was probably sbout 15 degrees left of
our yaw line. GSo that may have heen Tom could not see,

but I dc recall saying "Did you see it, Tom?"

Schirra ind T do not think you ever answeredme, because you did
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not see it obviously. But I am quite sure that it was
the RETRO PACK., 1If it was there Tom did not have a
chance to see it during the reentry, and 1 did not of
course, because I never looked out. The postiretro jettison
check list was accomplished,:and we cleaned up all the
squibs and Tom has some other items you can talk about.
We checked the retro attitude. The first time we got

BEF and it was not until after rendezvous. I checked the
zero lines during the first orbit. They were fairly
close. The optical sight was much better for that than
the zero window warkings. If I felt that I had a
platform problem I had already planned to put the optical
gight up for retrofire. Then removing it, within the

20 win. time period between RETRO and 400,000 ft. which
should be no problem at gll. T practiced stowing and
unstowing that optical sight which is a difficult task,
even at zero G. Something that other crews better
remember; that it is a wvery difficult thing to get
underreath a panel forward of the maneuver controller and
find the slot to slide that open keyway in and then wmake
up the one lug that remains on the optical sight. It is
a satiafactory place, but it tskes = 1little of practice

to find your way in there.
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FCSD Rep Maybe Tom better cover the retrofire...

Schirrs

Stafford

Schirrs

Like %o hiave : Tor to go back and take his part of
it, because we do have different tasks. That is why 1
would like to have both of us talk about it.

Alright, the Pilot's comments. We had the Tr-2 hours
checklist performed as scheduled. We did receive our
RETROFIRE time and our DCS update over the states. Prior
to RETROFIRE, we checked all the addresses from cores

3 thr~ugh 11 in the cowmputer with a verbal callup frow
Hougton. I acknowledged each one, got a re-verification,
and then checked the cores in the computer and all

were satiafactory. So the one DCS update took care of the
reentry parsmeters into the computer. We exercised the
docking bar in the lasgt daylight pass prior to going

into darkness before RETROFIRE to check the function asnd
the docking bar extended exactly as prescribed in s resal

pogitive motion. We then....

About +the docking bar, we should record this, we had

declded and T actuslly had not had this thought till after
the October 25th scrub, we decided not to extend the docking
bar prior to being in station to dcck. The reason for this
is, we felt that it might bounce light off the docking

light back into the Command Pilot's eyes. This would be a:
penalty that yol did not need to suffer from vntil
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you were ready to dock. Thisg iz the reason we wanted to get
cut into the daylight side, on the night side we did turn
the docking light on and there was a shaft of light off i,
The bar is silvery and there is a reflecting surface from
the silvery bar, not shiny silver, but a flat, grey silvar.
Like a polished alluminum. And this could be a problem, I
have already talked itc¢ Neal about this idea, snd he under-
gtands what I am geitting at. I 1old him T would glve him &
post flight report end I stick to my guns, I would not ex-
tend the bar till I was in position to deck. I would say
that the light bounce from this Is not severe enough to
interfere with a night docking, nor any night exercise with
the target, but if you are trying to acquire & target, for
rendezvous, and the bar is out, we initially hed it sched-
uled in our flight plans for the Agena flight, oh, before
the transfer, burn and this could very well have heen Just
that much more light to diminish your capabilities of sesing
flashing light or star pattern. It was oriticsl for the
rendezvous., So, I definitely would discourage that deploy~
ment prior teo being into position to dock. Then, you've
scclimated $o the target vehlicle and this little added lighi

reflection would not interfere with you at all.
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As we continued on and completed the TR—l hour checklist,
the major item was that all four batteries tested with good
voltage and smperage and appeared GO for the retrofire man-
euver, Passing over Carnarvon we got & hack on our TR in

the computer which checked out fto the second, alsc a GET

which appeared very good, and a mark at TR-20 minutes.

Bel T =4116 checklist

The TR ~ 4 minutes, and 16 seconds checklist was performed
and as we placed the main bhatieries on the line, the main
Bus voltage stabalized at approximately 23.5 to 23.6 volts.

5.2 T =1300 checkligt

The next sequence occurred at TR—1 minute and when it
punched off the SEP 0AMS, SEP ELEC AND SEP ADAPTER checkliet.
The SEP OAMS, was very audible, and ihere wasg no doubt that
the pyro's  had fired, SEP ELEC was the same way, however,
the neise level was lower than the SEP 0AMS. The SEP
ADAPTER gave you 8 very definite slight acceleration that
you could feel at that time, with a louder noise.

D.3 TE—QO

At TR-30 meconds when the amber light went on, we depressed,

I mean I deprepsed the ARM AUTC RETRO sequence.

CONFIDENTIAL



152

CONFIDENTIAL

5.4 TE~O

Then as Walley hag described, each individual retro rocket
went on. The rockets fired in the AUTC mode, I depreassed
the manual fire button, at TR + 2 seconds., The computer
light went green at retrofire. I noticed as the firat retro
stopped firing, the forwardaft IVI counted up to 79 faet per
second, and stopped. There was a noted perlod between the
end of retro of the first retro rocket stop and the start of
the 2nd one. In fact, it was such nature that I reached
over and was getting ready to push the button when the 2nd
one fired, The 2nd retro rocket fired, I noticed, at a
mumber apreared in the fore aft window, 1t was in excess of
100 feet per second. I could read one, and the first digit
and my hand was still over by the button when the retro
rocket stopped firing and the IVI counted up and stopped.
Thers was no notlceable delay there, and from there on, I
pushed my finger on the bhutton and held it down throughout
the remainder of the retrofire sequence. Each reire rocket
firing was a separate individual event, marked with a timed
delay in between. I will estimate the time delay was pro—
bably in excess of one second or could bte as high sa two
geconds, At the initiatlion of the retrecjet sequence, a

very loud, auwdible noime was heard, snd sparks were sesn off
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the nose as the docking bar jeittismoned,

That is what the sparks were, huh?

They went out radially from the nose section as the docking
bar was Jettisoned.

Tom, did you look at the window, here I am asking you,
prior to retrofire? Did you see anything at all? I looked
out at approximately ‘at the TR—S minutes. I looked out and
tried t¢ pick up the horizon, I 4id not plck up the horizon
and back in and had all the lights up and did not look
out until after we Jettisoned the retropack.

Then, I guess during retrofirve was prettiy well 1it up out
there then? 3o there was not mwuch to see?

Well, I could tell that there was some yellow flames out the
window, but I was not even concentrating looking out the
window. Just in my periphersl vigion, I could see some
yellow flaeme, but I did not notice much about it. This
completes the retro sequence. We had a update ae we passed
Hawaii, not an update, we had a check as we passed Hawali as
far as the check off on the sequence, Then later on, when
we had acquisition with Guymas, we received a update as far
a8 the bank left and the bank right and thia changed one
second.

I think another point I would like to add in here, that is
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about retrofire. I noticed today as well as when we were
hearing the 7 crew, come In, that the controller at Hawali
and Guymss both, ask for our attitudes. 4And you juet can-
not get & nominal retrefire in number that both 6 and 7
got without the attitudes being so tight you can't read
numbera. Such as a deviatlion of attitude. This is sort
of a redundant request end we were asked by both stations,
hefore this, It ir a reasonable request to make, I asgsume
1f people didn't know we were getting these numbers. Now
the range should know that what the optimum retre IVI read-
inge are. We know 1t, and we got it from the range. BSo
they should not ask for this type of Information., We will
discuss that type of stuff as we go through the debrlefing
guch as we are now.

6.0 ZERNTRY

6.1 Reentry update

Okay, we have up to 6,0 reentry, and I think Tom has already
talked gomewhat about 6.1 on reentry update. Is there any—
thing to add there?

Yes, I would like to add something. Since we have heen on
the ground, exmctly =ince we have been back here st the Cape,
I heard this 47° bank angle, it never came to my atiention.

I see Tom has 1t written down, But I never heard, never In
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my mind logged anything different than 55-55. It is not
significant to the reentry, but it is significant, in that
T did not get it into my mind. That is all I'm irying to
Bay.

6.2400K feet

ind all I 4did basically was to continue in the full 1ift
attitude to 400,000 feet and that point, interestingly
enough, is within & second or 80 of the time we had predicted.
At that point, I went to the 55° bank angle., I believe that
update came after the 400,000 feet...

The update came after 400,000 feet.

And, I am not sure whether it came prior to the 280,000 feet.
It must have, becsuse we recelved 1t. But at any rate, I
held the 55° bank until we had - guldance initiate., I
did use the overlay to maintain a 55° bank angle, And I
recommend it, but it is not the replacement for what T
really recommend, and that is to remark the eight ball face
inside of the glass, because there is so much parallexy with
the device we uged, In addition, the difference In the RC3
system and the CAMS system, should be noted. The pulse mode
and I know this 1s prior to retro, but it ims applicable to
telk about it now. Was very similar to the GMS here at the

Capa, and algo at Houston. It was, had more authority. We
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noticed this also to be true in our thruster checks prior
to retrofire that direct was pretty strong, the rate com—
mand was pretty strong, and obviously sc was the pulase mode.
It was very difficult to take little tiny pulses and put it
whare I was used to putting it, meaning the needles really
nulled out on rates, a3 I had on the JAMS mvaS:zm. So thers
ig that mich more suthority in the pulse mode on the RCS
gystem. Approaching 400,000 feet the spaczcraft seamed very
eagy tc fly, although 1t tock a little more.activity, in
pulse mod=2 to keep & fairly stable attitude in that sense.
When we got the 400,000 feet indication, the roll needle
displaced fully to the right, asking really for a bank to
the right., Of course, we take bank left as our initial bank
snd when we reached 280,000 feet ithe bank left was the pro-
per bank, the cross range needle was deflected 4o the right,
which really asked for a left bank. The down range nesadle,
at this point, was about 2%° down, Just below the W on the

8 ball. I had better back off. Before we got up to

400,000 feet we checksd the ccmputer presentation, by
selecting computer and attitude on the mode select switches
for the FDI needles and low and hehold, the down range
needle was Just displaced below from my side, approximately

2% needle widths from the horizon bar., We discussed this
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quite thoroughly, and T elected to mark the face of the in~
gtrument with a Pentel Pen, bracketing where that needle
wvas. There wad no motion 1n the needle at this point and

I agsume that this wag the electrical null for the reentry
gyetem. The reentry mode of the computer., This is the
mll T flew to, throughout the reentry. The croas range
needle was right on the money, s0 there was no problem
sbout marking 1t., Tf i1t had been displaced I would have
algo marked it. It was right down the middle, On ioniza-
tion, which is Item 63. Tom can talk about that.

6.3 Ionization

Okay, T was looking out the windew, ithe majority of the
time, and at this time and since everything was pretty well
squared away, 1 begin cross checking the computer displeyed
to the FDI needles. The firat indication that Ionization
came a8 a real light coppery colored cloud. It had the
same color as & cloud that is put out from a commercial
spray can. It war definitely a copper, a reddish copper,
color, not a red bvut a copper color, I% came on in little
swlrle and a puff, came on as puffs of clouds. At this
time we were on a left bank and inverted position;this put
me 1n a great view of the horizon and at the time we were

coming across the Gulf and which was completely c¢louded in
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and T could see the cummulus clouds dropping up and here I
noticed & tremendous view of the speed we had, because you
had, we had not started to accelerate and drop in low in
towards the center of the earth, we were picking up velocity.
We could also see our vertical velocity very evident, I
could look down and =ee the cummulus cloude and thelr die-
placement ahove the regular stratus clouds. I could get &
somewhat a relative ldea of our dropping velocity. TYou
could tell that we were really going down at & repid rate
and also we had a tremendous speed, because this is closer
to any la1) nass or cloud mass than we hnd seen before at
this velocity. This was right prior to the etart of ioniza-
tion, still ase the white clouds that were down below. Then
as we continued on into ionization and as g's started to
build up, the cloud {turned from a copper into more of a
reddish color. This wes interspersed with portions that
looked like & copper stripping wnder heat when you see a
greenish cloud, you see flashes of green into it every so
cften. It was ratics of about 1 to 3 coper flashaes in with
the green ocutegide., And then you had the regular vortex
right in behind it, but the vortex was not a steady vortex.
It was a pulsing vortex as we descended onr down. And at

this time, the pieces of flber glasa around the RCS thruster
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started turning white, turned it to a very white color and
then on fo a cherry red and the shingles in the back turned
into a reddish cclor completely. The whole back end of the
gpacecraft was red at this time.

You mean the cylindrical section.

Right, the cylindrical section...

Back end and right.

Right.

The way we were going.

Right. Of coursge, red and this was intergpersed with these
flashes of greenlsh color that would cccur at that time.
This continued on through peak g and then started to dle
out rapidly after peakg. I think this is the description
ag far as any visional purt in 1t. During this time I was
slso going down and check for cross range and down range on
the computer, the soluition out of the FDI needles. 1 tried
to look back occaslonally. I never could sss any retro pack
burning or anything, or objecte burning that was treiling
us. So all the phenomenon I observed was very clome to the
spacecraft,

I know this from the command pilot slde, the film that was
on the window peeling back like sunburned flesh had g dimen-—

gion of thickness. You could actually see this pealing away
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from about the center of the windos near the upper half of
the window in relation to my head and it locked Just like a
had case of sunburn, It was reaglly burning awsy. 1 was
quite surprised how thick thig film had te be to give me
this senge of dimension. It was peeling off the outer mur—
face of the outer pane. I locked at 1t long enough to de—
tect that the window was then abmolutely clesr when this
film came off, where 1t came off. It 4id not come off
completely. There was still some of this film left after
we were on the water. I 413 not have much time to observe
this but it drew my attention, hecause it was a motion,
that was occurring., 7You could actually mes that stuff
flaking away sort of like this still photography we take

a gequence of pictures to see if we can get motlon out of it.
I am very convinced that this is why we don't see this same
f1lm after landing, that we have had in orblt. On the
carrier, one of the techniloclans there did note that there
was somz of thls film left, we did not have 1t rubbeld off,
I cantion=1 tne s'dndlvers that were along aslde not to touch
that window. 5o, there iz somes of that film left up there
at least. So, we may have some chemlcal analysis of ine
£1ilm,

Stafford On my aide, I noticed that when it first started to burn off,
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that it came as approximately around & little open area of
about one square inch in the top center portion of the
windshield and spread out radially from this., You could
occasionally ses smsll balls of fnls matter, little minmute
balls form, roll out, and disappesmr dvack, Occasionally,
there'd be ome pleces bigger then a ball that would flake
off, They'd ssem to curl back dn%s littlz balls and fleke
off. It waa a 1little darxer around the very edge of the
window.

It loocked like it hed lines. It wasn't a round apet bhurn-
ing. They were flaky lines much like a cracked window.

Not tha!b the window had cracked snd these were Jagged edges
a9 it brow: apart, rathsr than a smooth burning away. I
would estimate 1ts thickness was at least as thick as
saran wrap . It definitely had a dimension of thiok-
ness.

A I recall, this 18 very cloae to the descrisxtlon Jom
Young gave of hisg window,

Yea, I wes looking for this as I had talked to some of the
people in Houaton about trying to document this kind of
f41lm. But you just can't document it, can't get this dimen-

sion of thiclmess. It definitely has thet dimension,
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6.4 Guldance

The area of 6.4 guldance under 1.) Roll Commands. I didn't
pay too much attention %o the rcll needle. On about two or
three occaslons I noticed though, later in the profile it
picked up the same technique I was. Very late in the pro:
rile 1t went off on its own and, I would say, was Vvery
confused. I would hesitate to say T could have followed
that roll needle even with the later version of math flow
6 . Attitudes and rates were very gtable . We started out
with Ring A, Pulse Mode. When I picked up the first re-
verse bank, this was when the down range needle gtarted
goming up to where I was golng up to the getlift line,
mean.ng above the,.never did get akove the horizon bar or
actually, I did not let it get above my Pentel marks, I
could then afferd to reverse bank and pick up the cross
range rneedle. The cross range needle initially started out
ahout one and a half degrees to the right. The range
prediction was quite different from the ground than what
we saw dieplayed but this ia not unbelieveable in that
they are locking at real time stuff while math flow six

is taking errors and predicting, And they do differ be-
cauge it smooths out and corrects it as part of the pro-
blem with the range predictor curve. So, there is no rea—

son why they should be exactly alike, I'm
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not sure what geod the data from the fround really does us
if we are trying to fly close loop. As the rcll needle
crosged, I reversed bank and reversed bank to the point
where I needed the benk to grrest the down range needle and
not let it move away from where I wanted 1t +o0, And favor-
ing the cross range needle. The cross range needle came
back cross center and went off the right again and I
reversed bank tc the right. I selected rate command, not
reentry rate command, for these roll maneuvers and left it
in rate command once I got to that point., I mort of regret
not teking the time to put the attitude control in ancther
mode because I didn't need rate command that long, The
control aunthority of rate commend was not reguired all the
way through, but I became lazy and dld not switch control
modes. The accelergtion atarted bullding very slowly and
seemed to be quite aimllar to what we experienced in the
GM3, although I canmnot recall the sound effects of the GMS
banks, That is quits & big cue and I became used to if and
I was looking for the sound. I didn't hear it.

That is the same thing I noticed there was the air dynsmic
noise was real slight. It wasn't near as noticeable as
what you get in the GM3. In fact, the largest ncoise you

hear at thie time are the thrustera firing.
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That is exmectly the cue I felt. We agree on that one
hundred percent.

You hear the pop pop pop of the thrusiers firing, but the
noiss was very, very low.

This cue in the GMS is valid because ag you require control
suthority during certain regimes of the reentry, you hear
the popping. When the popping dimenishes you know to go
back to Pulse Mods sgain or direct because the thing is
stable again. And we did hear this. That's the time I
probahly should have come out of rate command to save some
fuel, but I did not.

Getting back to your roll commend. Did you find this sall
the way, that your elght ball was helpful?

Very, very valuable, I would recommend that if you can't
@at the eight ball painted properly. I think we should talk
about th= eight ball as a meparate item completely and we
are lacking a8 lot of the information ahout the eight ball
that is evailable to us. As we proceeded through the
reentry, I was rolled right about, I'd say, 45° to 50° when
Ring A was exhausted. I reocall very vividly looking up and
watching the ball rotating back to full lif+t. I said, "My
gosh, I'm not doing that. What is doing 1t?" Then I looked

out at the nose end I could mee that the A ring was getiing
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cold. There was no heat on it, Sc I, as I hadn't rolled
through full 1lift yet, but I was coming that way, I reached
frantically, and was talking, but I guess that was the first
time I beat Tom around the cockplt. But I beat him to ring
3 switch and he hit my hand as I was already moving the
switch. We had an event later that we will discuss where

he heat me again. So we got the second ring going and I
did observe that thruster activity and the rlng getting hot.
What you would expect from this thruster activity - reestab-
ligh the hank angle I wanted and from then on, the c¢cross
range needle kept going off to the right. We could never
suck it back in. But it 414 not seem to two block so I
never gelected high scale. We know where two block is as we
practiced this on the various tests in the spacecraft on the
pad. Tt came out to within about a half s degree of full
geale, not mechanical stop, but full secala elsetrical on the
piltch needle, which {1s the way you =alibrate it., The pitch
needle was locked on whare I wanted it in Pentel markings

go T didn't look tc think, or even suspect, that I didn't
have compleste contrel of cross range. It stayed thers for
the reat of the reentry and I was favoring 1t s8ll the way
dowm to drogue chute, Jjust kept it banked in that Alrection.

i

Apparentl:, that is whab drove as off in that we did go to
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the south which is where we would have gone if I had banked
that way. But the logic apparently was wrong. We could not
understand why we had missed because that down range needle
wag really nailed right on. I think Tom might have some

comnents in the same ares.

Right. The guidance initiate, I called it out, when T asaw
it on monitoring computer and attitude. Wall y had it =t
about the same time and say the needie was slightly to the
right and down low. In fact, the least displacement that
T've sgeen it of any simuletions we'lve hed. So right awey
Well y went to it and it wasn't long until we had the dowm
range coming right into close to the Pentel marking and the
cross range come in and then we had the down range and the
cross range completely wired and slowly went to the left
side and come back just the way we hed practiced it. Then
it went over %o the right and went right back with it.
Meanwhile, the down range was just vary slightly oscilleting
above the Pentel mark and down below it. It stayed thers
for a while, and then just right close to the peaks period,
then suddenly; it was very obvious where it had been within
g half of a degree of either side of the cross range, it

suddenly started walking off in steps right to the right and
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then it went over right near the edge and stopped. TYou
could see it walk off each... it +wam Just & step.. step..
step... It walked right off and... but it didn't get to the
edge and then; it stopped just before the electrical null
gtopped and Wally slowly added some bhank to taeke care of it
and it stayed all the rest of the way. At that point when
it started walking we had the down range right on the Pentel
and it would slightly go up maybe + & bar width up then
down. Wally would would walk it back and forth coming into
it. BSo the down range was wired coming in. Favored the
cress range. That was the way we called them in at 100,000.
Could you tie down about when the stepping started?

1t was right after Peak g,

We both know that and at the same time we ran cut of the
Ring B almost coincidental.

When your called, "give me ring B", I had my hand resting
forward on the ejection seat on the console and I had my
hand out of the way and he said, give we ring B and T
reached up for it and I slapped his hand and his finger...
Well, it was the fastest flick from the hand controller to

a switch. Of course, 1 had to come off the stick to get it.
Tem was right on top of me!

At thet time I noticed on the g's had let up considerably
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and I would sey we were down arcund 2 g just from the feel
of the seai ¢f my pants from around 2 g!'s left on the alti-
meter gstarted fo flicker over on his side.

It was about 13 g when the altimeter came off the peg.

Do you remember what meximum bank angle you used when you
aettempted to pick up this cross range?

About 45° to 50° beceause I didn't want to let the down range
g0 up.

The down range wag about 50°, The down range would slowly
go up and cdown and he would reduce them a little bit.

6.5 B0K feet

Then the sclution was terminsted at 80,000 feet which was
fairly close to the altimeter... I was guite surprised.
That iz where the needles go to & null and the presentation
is gone so I then selected rates on the display since there
is no senge flying the attitules needles anymore.

€.6 50K feet

The rates were just about zerc as we approached the drogue
altitude of 50,000 feet. I punched the drogue off and n»ight
behind purching the drogue off I got the 40.6 lights so it
wag sometime between 50 and 40... I don't have complete
confidence irn that altimeter because there is & lot of lag

in it but I definitely am rwore confidence in the light.
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Admittedly, it's the same source, but your winding needles
in one cage where in the other you are meking up & switch
so I would say we punched the drogue off somewhere srcund
45, 46,000 feet. When we got the drogue out, it came out
without any preblem at all and went through the typical
throving effect, but there wasn't the gquidding effect from
G. Cooper's flight and this would be natural in that we
weren't deploying as high. The spacecraft started coming
quite... not unstable, but it wea surely oscillistory and I
recall Gus end John turning their control system back on and
we did too, and damped it down and & little bit and then

we killed it and then emptied the line. That reminds me we
should go back.., thig is not necessarily go back it i1g appli
cable. The ground called up some crazy bit of information
about how to do the reentry as far ag draining the lines
went and the way the mesgsage got toc us wes all wrong., 1
since have talked to Chris about and he geid, "I wasn't
changing anything." You would have done the same thing
except they didn't want us to turn on ring B if we didn'+
need it which was what they thought we would do at 80,000
feet. If we never used ring B, ... what he was trying to
get to us was don't turn on ring B. That!s what he was

trying to get to us. Leave the ring alone in other words.
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Well, I don'{ understand the logic of that either because,
you exercise both A and B priocr to retro and during retro
and after retro, of course, you Jusi use the one ring. At
any rate, this is & very confusing rwessage, but I Just fold
them +thav is whet I was going to do and this is what we d4id.
The very technigue we described, sc far. It was a lousy
transmission to us, At 35,000 and 27,000 Tom ran the check
list right on tire &nd at 10,000...

et me point oulb a coupie of points to go bacx... things
thet I had cobserved. At a 100,000 feei when I felt my
back it was around 2 g's or legs at 100,000 feet I noticed
the altimeter started tc unwiné and tren as we came through
fifty I noticed I was looking out the top arnd I noticed a
contrall or something white was flashing. It seemed toc
high for a cicoud but it seemed Jjust Like a conirail Jjust
flaghing out there. This was up sbove 50,000. Just oc-
casionaily a white puff, White cloud effect, & puffing out
there coming srcund us and then when we hit the drogues,
like Wally described, the osciliations that we went
threugh, I ball parked looked at the eight ball, a FDAT,
we were going through plus or minus 30° cgcillations emch
gide.. it was a pretiy sporty swing there. I then also

very noticesbly, at 35,000 feet the osecillations, right at
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25,000, the cscillations decreased rapidly. Just a notice-
gble decremse of s few thousand feet. It really died down
and the smplitude of the period was approximstely the same,
but the amplitude was greatly decreased.

I am sure that is when we had encugh g : on the drogue to

gtabilize us,

8.7, 6,830K & 27K feet

And at 27,000, Wally  gave me a mark I got the inlet open,
rardon me, previous to that we turned hack the valves to
25,000 we turned off the valves end drained the lines pest
the valves and at 27,000, had the inlet snorkle open and
then the vent and continued down till we started on the main
chute.

6.9 10.6K feet

At 10,600 indicated on the altimeter I punched the chute and
the light came on almost exactly the same instant. They
were really syncronized as you would expect, but it was
very close... I could esee both, And of course, T was look-
ing out the window to look for the chute and the light is
right there, so you see as T punched, I loocked. There's
nothing else to do. The chute came out and, of course, we
saw the pilot chute come out, then drag the main ocut.. saw

the main in the reef condition and it was acting beautifully
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There seemed to be no problems with it and it dereefed. T
could not see one break in that chute.. absolutely perfect.
Not one 1little rip or one 1little line broken... nothing
hanging loose. A perfect chute.

£.10 Single point release

“hen as we stebiliized on the chute dereefed, I anncunced

to Tom siand by for 2 peint suspension. I put my arm up on
the window to protect myself and rested my head on the arm,
and I am sure I had my visor on the wrist ring., I under-
gtand that I ar the one who hed the cracked viscr and I
thirk that is exactly how I cdid i1t. Was clenging the wvisgor
on the wrist ring. I now realize of course, that I should
have had my erms disvlaced. But et this point, I don't
really need a pregsure su’t anywore. So, I wasn't toc con-
concerned abcut the fact that I found it laying there broken
altheough possibly, it would have been a problem if T had had
to eject and use the suit for a buoyant gystem, which was
the technigue I had internded to use. The rate of descent
was terfectly nominal in that we called out altitudes al”
the way down. We had......

Let me put something else in here while we're still on our
single point susvension. My impressions on the chute,

particularly once the chute came out in the reefed position,
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8ll oscillations stopped, you could feel a deceleration in
the reef position and when it went open to the - to full
open position it was a very nice, smooth deceleration like
pulling a drag chute. And from there on down we braced for
the single point. I had my head over to the side and pro-
bably my headdown a little bit when we pushed the single
point suspensicrn. There was & fantastic forward accelera-
tion, Just bang, like that. Immediately my head was Jerked
beck and ancther one was not quite &s bad as the first, but
there was two really repid forwaerd accelergfiong., The first
cne by fer the greatest and was popped back and the second
time it persigted a couple of other minor ogecillations.

The first one was by far the lergest and at that time the
bulb on the D8 radistion experiment on the first one came
seiling out of its housing - crashed against the panel and
dropped down on the floor.

That was our only experiment failure. And, that, of course,
ig scmething to consider because thet could have done & lot
of damege. That is & pretty heavy mass and now at 1 g, The
description that Tor gave I concur with completely on the
trangition from single point fto two point., I don't think
there's a reason to change 8 thing, Everyhoedy should be

briefed for it. We were prepared for it, hut even then it
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is worse than your worst thoughts. The chute itgelf is
quite stable., I didn't feel much motion. The films I had
geen with beiler plates underneath the chute, the space-
craft looked much .ike less siable, on ihe main chute than
I felt. We were... we had very few cscillaticns on the
main chute, once we were on 2 point. there was a slight

osciliation and as we got lower—- I would say it was

CONFIDENTIAL



CONFIDENTIAL 175

after we made our 2,000 foot check for the cabin security,
we were oscillating enough that we would back away from the
chute in the pendulum motion, we could see the ocean, and it
looked beautifully smocth. I counted down the altimeter for
Tem just for the fun of getting ready to brace for impact.
I said 200, before I could say 100 we hit the water sc the
gltimeter ig pretty dearn close, which is pretty good testimony
for that rig.

FCSD Rep What was your altimeter setting?

Stafford 30.16

Schirra  30.16, good
This is the point where Tom beat me. When we were on the
water I wasn't in in any real rush, the water did surge up
over my window, I em not sure if it did over yours or not.

Stafford 1 was looking out. When we hit the spacecraft dug in nose
low snd rolled over to the left window. At one ingtant I
could see sunlight glaring through my window. I looked over
and I could see green weter through Wally's and bubbles down
on his window. So, we hit and went nose forward and rolled
over to the left. I would say & good 90 degrees.

Schirra I was shooting for the parachute jet and I hit Tom's hand.
Thet Jjust shows we were both working together very well.

Stafford Almost instantaneocusly the spacecraft righted itself and
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went tc & bveautiful stable flosat.

.17 Communications

Schirra  As soon as we got to two point attitude we received and trans-
mitted to the icecal recovery forces and immedimtely esiablished
communications on UHF. We tried HF = couple of times and had
no luck with thet. We maintained communications sl11l the way
down, I recall giving out alititudes to the Cape peocple I had
acknowledgrent frerm them. We lost TUHY contact with the Cape
subgequent to lending.

Suvafford At 2,000 feeit indicated pressure altitude the inlet snorkle
was cosed, the cabin vent was closed and the repress valve
was open. We kept them in this configurstion until afier the
chute was jettisoned. The water zeasl wams &lsc cioged below
at slightly below a thousand feet.

7.0 LAWDING AND RICOVIERY

7.1 Impact

Schirra Just pricr to impact I called out our rate of descent and
that was almost exectly %0 feet per sccond on the rate of
descent indicator. I did not feel that the impact was
gsevere at all, T neve had much greater impacts on cerrier
lendings. I don'i feel any concern whatsocever about this
landing in this spacecraft on water.

Stafford In fact I was impressed as how gmooth it was. The only con--

gidersble motion was when we tilted forwerd end roliled over
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The impact was very, very mild.

Postlanding Checkliat

Tom called cut the post landing checklist and that was as
advertised, We went right on down through it, cleared up
the cockpit.

Communications

We maintained UHF communications without any problem.

There was one break in there when we couldn't re-establish
UHF communications. We erected in this sense the HF

antenma. It deployed very nicely and we watched it go up.
The boot waz all the way down to the atubd, in other words,

at the base of the entenmna. Later the boot was pulled up,

I noticed when we were trying to get it to come back in. The
boot was afixed to the nose of the spacecraft at the
cylindricel section, so it was right attached, which was
something that people worried about so I want to make note

cf that,

I came up on HF and said "Any station, this is Gemini 6, do
you read?" and bang "Hello Gemini 6, this is Cape Com Tech.,
hear you loud and clear." T said "Hello Murph, how are you®™
It was thet crisp, the most beautiful HF treansmission I could
ever ask for. Really, really a good piece of gear. I am all

the more impressed with the fact that this would be good

recovery equipment if we were in an inaccesible ares in the
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recovery. So let us not throw that peint away, it was very
gaod.

I came right off HF once having establisted that, arnd went
back to UHF and establisned communications with the Air Boss
and other associated persommel. We were all aware of the
recovery posture. We first heard this 3% mile thing, and

we were quite disheartened about that. Since recovery we
know that wag in error. They tracked a carrier aircraft and
they thought that was us. This worked out, we were not con-
cerned, although at that point I had considered getting out
of ocur suits when I heard 3% miles. Then we heard we were
gsore 12 miles away. We discussed our situation and decided
to stsy in the spacecraft.

Postlanding Spacecraft Status

We were quite comfor<able and the gpacecrafi, T am convinced
was &t & nigher relative altitude thar sea level due to the
fac. that we hadn't brought encugh air ingide and the
repress didn't charge it. The remson I am czlibrated io
that more is you will recall I was suffering from this head
cold. I nad to work all the way down from main chute
relieving my ears with & valsalva maneuver. We heard this
whistlirg and we were clearing up all ocur communications

syetems thinking that wag the cause. There was this high

pitehed whistling end we could not figure out what i1t was.

CONFIDENTIAL



CONFIDENTIAL 179

We were quite concerned about it, and then we started to
vent the cabin and the whistle stopped and we realized what
it was. My eers popped agein so, 1 knew then that we were
8till in & higher relative altitude or we hed s lower
pressure inside than we had cutside. That was the whistling
eir trying to get in.

Stafford Even though we had the cabin vent at that time cloged, the
snorkel was closed, and the repress was open, this whistle
kept building up end building. It was & very funny sound, it
kept increasing in intensity and pitch.

Schirra It found & way of getting in. The spacecraft is built to
keep inside and nct to keep outside from getting in. I
remember this hecause Pete Conred and I hed talked about
this. The repregs will not keep up with the rate of descent
even though we are down low.

Stafford The cabin Delta P gauge ms far the PSIG was showing zero,
Which meant it was zero or below.

Schirrs  We were trying to avoid the RCE fumes. I did see nitrous
oxide, I suspect that is what it was, little brown puffs off
the RCS B ring. They disappeared fairly shortly. We could
see the main chute right out in front of us. We could see
the R & R cen right out in front of wa. All of it was right

in a small cirele, I would say less than 100 feet diameter
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maybe 200 feet.

Air Boss one and I, end Tom as well, agreed it locked like
the main chute was gtill attached. We gaw gome lines guing
off, the bridle lines going off the nose into the water. We
thought the chute was in fact atteched. The swimmers sub-
gequently smid it couldn't be, it was too far away by the
time we were regrouped on the flotation collar.

I could lock through Wally's window at an obligque angle and
see a couple of shroud lines hanging in that area.

“he window on my side was beihed wiith salf water, more so
than Tom's side. The film I describved eariier was still
vigsible. It had changed then to 8 slightly pinkish hue,
rather then a whitish brown hue. This seme color existed
until we were picked up by the crane, That is why the film

should be left,

We had no leaxs leaking in because actually we were trying o
get air in rather than water. We hed pleniy of electrical
power, We had plenty of oxygen. The hatches were tight and
everything was in good shape.

Back on the RCS fumes, after we had been in this configuration,
we heard the squeal build up, we then vented the cabin to
ambient. We had this acid smelling fumes, which I think

later turned ocut to be heat shield fumes.
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I don't think that. I know that. I sniffed the heat shield
later and it was exactly the same.

It wasn't the snell of N204, UDMH. We shut the inlet snorkel
closed ourselves up in the guit loops for awhile. We tried
again, we did this twice and it wasn't nearly as bad. The
third time we left the inlet snorkel open.

Postlanding Electrical BSystems Test

I checked the electric power, we had everything powered
down. We did give a blood pressure check for the pilot and
the command pilot. After that we turned off the bicmedical
recorders and powered the spacecraft down except for re-
covery gear. We were operating both suit fans one and two

throughout reentry and on the water to try to keep us cool.

We hed four amps on section one and four amps on section two.
There wag glight oscillation on the amp meters, I noticed
the waves, the oscillations were exactly in synchrenization
with the waves. When there was no waves there were no
oscillations. The emount of oscillations up and down on the
anp meter was probably plus and minus an amp at the most,
Both section one and section twe went up and down and
synchronous with the waves, 1 am sure this is what has been
giving wus the oscillation afterwards. I timed the period

and it was sbout 1.3 to 2.0 seconds between the peaks and the
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oscillations, At times this would vary but again this would
be exsctly in synchronization with the wave height.

I think this eliminates the requirement for post landing
glectrical and systems test and should not be required in

subsequent Gemini flights.

Comforst

When we were checking the environment, meaning the sir in the
spacecraft, whenever we got an sacid odor we would shut our
vigors, regroup, wait a little bit longer and go ahead and

crack it again. Finally we found the air was tolexrable,

opened the visors and were hasically prepared for pickup at

any time. Ses condition was, I would describe as calm. I
had been on Clesr Leke when 1t had been rougher than that,
50 we had an optimal recovery situation there.

Right.

Recovery Team

The recovery team was deployed in rapid order, depleyed the
flotation collar. We could hear the collar inflate and, of
course, we could feel the spacecraft become more stable. The
only osciliations we had es far as stability oscillationa
were in pitch and roll, yaw of course, was negilible. The
swim team lesders, Swim one I believe his name was, plugged

in the Wealt Williams telephone, and we established
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commmnications. I didn't realize this was a hot line
communications., We had never practiced this one before,

I kept depressing the mike button to talk to him and, of
course, I would broasdcast. Then I had to knock off that
conversation and get it all gteblized agein. This is some-
thing to remember, that the telephone plug in is a hot line,
not a mike depress system. Just like the mops interphone

system. I justn Jidnt't know that.

We digcusgsed over this period of time whether we would want
to get ocut of the spacecraft or stay in it. Once upon the
flotation collar we realized as the recovery posture improved
that the ship was geiting closer and closer but it was teking
longer than we had expected. It was supposed to pick us up
onn the hour and I think we were picked up some 20 or 30
minutes after the hour. Asg & result, once up on the collar,
I elected to open my hatch Just to get some fresh air and
keep us cooler,

Crew Fgress

We kept our helmets on, we took our gloves off and released
all straps and harnesses, including teking off our parachute
herness. We helped each other in releasing the helmet tie-
down wire connectors in the back and took ocur harmesses off

and stowed +those in the footwell, Jjust left them there. We
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stood up; I stood up in my side and then I looked over on
Tom's gide to see how his hateh line was in relation to the
water line. Itloocked like it was fairly safe io open it, so
we started to open Tom's side and paused until he re-rigged
or rigged his splash curtain. Tom had his splash curtain
rigged. When Tem had his splash curtain rigged, we opened
up his hatch as well. This merely helped us become & little
more aclimeted to the surface environment, I think it did
help us keep cool. I never did feel hot at all. I felt
warm, but never hot.

T had the same experience, 1 was perspiring but I wasn't
uncomfortably hot. Just warm.

I managed to actually stend up in my seat, turn around, and
look over the heatshield and sniffed it them to check this
oder. And that was the very cdor we smelled coming into the
gpacecraft when we were buttoned up. There is no doubt in my
mind it was the heatshield, and this was, of courge, that

near the event that I am positive of this odox.

While standing up, I looked back and saw the carrier coming
in gight. We discussed with the carrier the fact that we

would re-secure the gpacecraft, which we did when they were
coming up elongside. Neither of us had trouble with either

opening or closing the hatches other than, of course, lifting
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the hatches which were very, very heavy, particularly with

the stubborm hydraulic scition on it.

Crew Pickup
Pickup went very smoothly. The spacecraft and the crew pick-

up was accomplished, of course, by the carrier. We came up
on the carrier con the number three elevator and we could see
out, see the crew, and could even see the line fired from the
carrier across our how. We could see the bobbin with the

bob floating and waetch the whole recovery exercise. As we
were hoisted up to the cradle, we knew we were safely on
beoard. 1 asked Tom to completely power down the spacecraft,
which we did. At the same time we saw one of the, I believe
it was a map technician, checking the power circuits to be
sure they were all safe. Then as we were lowered to the
cradle, we started cpening the hatches and performed the
normal egress.

The splash curtain performed very satisfactorily and the

only trouble I had at the end was, when T wanted to disengsge
it from the inboard side of the spacecraft, the aspring part
of the hook was bent and so I had extreme difficulty in
detaching it.

This problem is only aggravated by the fact that the

television world could not get Tom cut as acon as I did.
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8.0 SYSTEMS CPERATIONS

8.1 Platform

Platform alignment day and night, no problem. Modes, all,
no problem, Display FDI, zero position of needles prior to
400 K. VWe've discussed cur reentry. Window markings are
acceptable. I prefer to use the optical sight to back up
these window markings. I feel that's much more accurate.
The controls of the platform, acceptable, no problem.

Accelercmeter bias check, we discussed that, no problem.

B.2 QAM3

Operational checks on the pad and inflight. The only

thing I noticed on the pad was that the pitch down thruster
was the last to come on the line. It took zbout three actua~
tions on December 12, and they were crisp on launch day. OSys-
tem monitoring, no problems. Monitoring of OAM's propellant
remaining, onboard informetion, nc problem, Ground infor-
mation, we were updated cnce, where I think T said I had

gomething like 4% and they said 49.
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30, we had more than the onboard indicator stated. WNo
problem on selector controls and switches, attitude control,
maneuver, controller, inflight malfunctions, none. Attitude
control mcdes; Rate Command, very crisp; Reentry Rate Command
was never evaluated., Direct was much more precise; the
description given by Gordon Cooper is exactly the same as I
gaw it. Direct is a much easier control mode than the GMS3,
a8 is Rate Commend, as is Pulse., The Pulse, agein, is just
about like the Translation and Docking Trainer. Horizon
scan, the same; Platform mode ig an excellent control mode; and
and varied, just as technically described to us areound 1.1

degrees oscillation about all three axis.

8.3 RCS

We had one RCS heater light come on.

Right. I turned the RCS heater switch on, approximstely
20 minuteg later I turned it off. 1t stayed off for ten

minutes., It came back on. I turmed the HRCS heater switch

on. I left it on for the rest of the mission, and I checked
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it oneg time right after waking up. Right sway the light
came on, and I left it on the rest of the time,

Do you have it logged when it first came on®

The RCS heater warning light came on, the best I can remem-~
Yer, at approximately three hours. It was left or for the
regt of the mission. An occasional test, and the ligh=s
wourld illuminate, so we left the heater switch off,

I would like to meke note of something, becauge it is a
valid and good cockpis display. This light, when it came on,
was immedistely noticed by both crew members, which means
that 1t was located in the right place, got our aitention.

I think this is gignificant for future cockpit design.

RCS operational checks, monitoring, all nominal. Control modes,

Rate Command was stronger and had more authority than Rate
Command orn the CAMS., Reentry Rate Command was not utilized.
Direct was stronger, Pulse was stronger, The heaters have
been discussed. Systems shuitdown has heern discussed. Fumes
have been discussed.

8,4 ECS

Mobility was satisfactory. Pressure was not utilized, Tem-
perature under suit can be improved only by improving the EC3.
The ECS never did have ug sufficiently ccol during fvlly pow-
ered operations, Fumidity, we'll have to discuss that under

experiments, I believe, with the humidity senser. COs; never
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saw the needle move. Comfort was regaonable, but I would
recommend for future flights that all crew consider removing
their helmet on a 1€ - 1 go.

That is rigrt. As scon as possitle get the relmet off. One
thing on the guit temperature, it will be without 7M deta,
but right away after we were goirg inico the second orbit, out
guit temperature inlet was over 60 degrees.

In the first orbit,

Yeg, at the end of the first orbit. It was about 68 degrees.
It was knocking on 70 degrees.

It was real cloge 3o 70 degreesg. We were both perspiring
freely and we were hot.

That is not the suit's fault, It is the EC5's fgult, ECS
was running on design limii, The only time that I moved my
sult flow lever down, we never readjusted. The suit circuit
temperature control was during ke sleer period, I did back
down on my sults flow to about one troird, T should say two thirds
flow. 3Backed it down ome third.

The oxygen demand regulator under stiis, no problems, The
umbllical, on the December 12 check we nad a problem with
the communications pigiail on my side.. Ead i< plugged in,
and it looked like it was going to be alright for GO go

we stuck with it., This was changed during the * day recycle

and we could not get it to lock in prior to launch. We were
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about to tape it but the communications and the bimedical
parameters were functioning properly, so, we let it go as it
was, 1t did come loose, not completely loose, but I loat
communications for about a split second., 1 refastened it and
I never did get it to lock. So that connector never did make
up in the lock position. We had no problem with it, it stayed
where it belonged. Under cabin, all items were normal. Tom
took the humidity readings and we should record those now.
Right. The varicus locations were noted as identified in the
check list, 'The reading was taken at a GET of 19:25 to 19:36.
This was after both crewmen had awakened, The right instru-
ment panel had s dry bulb temperature of 80 degrees, a wet
bulb of 70 degrees for a relative humidity of 69%. Near the
helmet the dry bulb was 80 degrees, the wet bulb was 72 degrees,
for a humidity of 75%. The footwell had 79 degrees dry bulb,
a wet bulb of 71 degrees. We will get the humidity of that in
a minute. The overhead cabin circuit bresker panel had a dry
bulb of 81, & wet bulb of 72, The sult inlet hose had a dry
buld of 76 and a wet bulb of 72, Again the suit inlet hoses;
it was very hard to get that air in there to the sensor to
hold for a long period of time.

Several wall tempgratures were taken, I make 3 hatch tem-
persture measurements at the best place T could. I got 76

degrees as an average on the hatch temperature and the right
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wall temperature was T7 degree,

With those numbers anyhody can see thet we donot need to sit
here and do thet., Did you note gll the imes: It was in the
framework of 19+25 to 19+36.

Right, I have them down for each minute.

Temperature, day =nd night powered up, bad. Powered down,
satisfactory. And this is the problem with the Gemini S/C.
This iz the first time since S/C % that we have had the Space-
craft powered up for this long a time, and it is neot meeting
the heat load. Cabin fan, no problem. Relief valve, regula-
tor vent valve, represgurization valve, inlet, reset valve,

no problem.

The cabin pressure held very steady throughout the whole
migsion, between 4.9 and 5.0 psi.

That was interesting., Even during the sleep period we sneaked
a look, unbeknownst to each other, whenever we awskened, I
got my little pen light out and sat there and said Aash, it

is okay, and plop I went bhack to sleep. Tom must have done
the same. We have discussed it since the flight,

It was holding right there steady snd I could never notice any
preagsure variation.

It was & pretty dark cabin. I think that probably helped us
on remgining cool during the sleep period, We had both

polarcoid filters on the windows and the polarcid segment
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rotated o f£ull dark, as much dark as we could get. We never
did use the blue visor covers that we brought along for the
gleep period., We bosh slept with gloves off and visor open.
It was readily noticeable, that in daytime whon The sun would
come in <he cabir window, you could feel your face inssantan-
eotsly get hot. There was a tremendous amount of heat that
comes in.

With sthe polarcid filder on?

No.

Without the polarcid filter on the window we felt this heat,
With the peolarcid there vas no evident sun shafiing heat.

We were pretity well bushed when we were sleeping anyway. I%
wotld heve taken a lot to get us awake. DPrimary Op, no
problens, secondary Oo, no problems.

Very satisfactory

C02, no provlers.

Cooclant, we had the rormal radiator functions at approximately
hO minttes when we went to flow on the radiator. The radia-
tor was corverating satisfactory as far as inlet and outlet
delta T's go, so we can start the coolarnt cycling, We went
to ome coclant locp. Trig did mot furrish ihe necesgery
apcolant for the complete agystem. So we went back to the
gseccend coolant loop. We left the second coolant loop on

until 19 hours. At that iime we turmed it off and approxi-
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mately %two khours prior to retro we turned the second loor

back on. BSo, essentiglly the second loop was on for the
mejority of the flight.

The evaporator operation appeared satisfactory when i1 was
required., This system is very marginel for a completely
powered Lty spacecraft, For my own personal comfort evaluastion,
only about half way through the sleep cycle did I start to
hecome scmewhat comfortable,

The water mansgement panel accessibility, miserable, had, 18
that needs to be tranglated, It wasg very difficult fo get the
water gun unstowed. We gpent about 15 minutes on that, getting
this teflon pin out. The only good use for the fteflon pin was
to hold the A frame down when it would not reengage. We could
not find a place to stow the water gun except back in the
holster, and of course, we never did put the pin back in uvntil
retro stowage. The U shaped clip device on the water gun was
too large for the circuit bresker guard clipping. We had 1t
fixed for a bar that was on previcusly for the blub stowage.
“hat bear was removed, so, we had no place for the water gun
other than in the holster. It did, fortumately, with tension
on the colled hose and the bungee cord that was running through
it, pretty well float itaelf right tack to the water manasgement
panel, sc we always could find it. We had to dash around for

a while to get it out. We had to bounce it and let it bounce
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it's way out and then grab it and use it.

The valve useage was very complicated for durping the aunmp
valve and the nre-heat switch, The dump switch, meaning that
tre same switch was cycled., Tais was very difficult to
utilize in that you had to practically urstrap and get back
there to get to it. The water dispenser wes very cleverly
started out at 63,000 gometring, 63,070, I think is $he first
reading we Lad on it,

Right.

5o we had a lot of fun logging ail of those clicks starting
at 6%,070. Obviously if this is to be used in a practical
neture, it should be sfarted at zerc.

The uring system assembly and operaticon was our first night-
mare. The hoge connectef to the water managerent panel is
cleverly designed for hydravlic fittings on aircraft landing
sygstems and not for penal pressure. Ag 8 result we had to
unstrap, I wnstrapped completely, tumed around in the seat,
and Tom and I both ferced this on end left it on for the dur-
ation of the fligrht. As far ags I know it is still cornected
to the spacecraft,

I would estimate that tre force reguired to seat the quick
disconncet was vrobebly in excess of 40 to 0 wounds.

T would ggy it was more than That Tom.
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Stafford I said in excegs of.

Schirra I would sey more like about 7O - 80 pounds,

Stafford A tremendous force was required. It tock Wally turning
around, kneeling down, and myself on his hand to help guide
and force it to get it in.

Schirra We did not think we would get it connected. That is how
difficult it was.

Stafford It required nearly 30 minutes of flight time to perform this
one item, and we both generated & tremendous heat load.

Schirra  Adding to this complication, when the urine receiver was plugged
in, we could get enough mechanical gdvantage there to make
up the quick disconnect there, we found that the system would
not meet with the body interface. So, we had to make and
break this disconnection every time we used the urine
receiver., It was not long enough to make s loop around in
front of tﬁe body and back to the penis. So, we had to make
and breask this connection every time.

The urine eystem did function properly. We both had cut the
safety strap that is built into the suit at the zipper the
furtherest travel up point towards the navel. I recommend
thig for all pilota., It is impossible to find that little

goody down there for that strapping place.
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The operation of the humidity sensor was complelely
eatisfactory.

COMMUNICATIORS

Inter-phone operation, satisfactory. Guality, satisfactory,
from our siandpoinit. TUHF receive, all modes saitisfactory.

HF performance; orbit, we made our HF check at Canaries and
after that we didn't really utilize HF., I did hear a "Taste
of Honey" during the sleep peried. I did not hrear "Goodnight
Irene."” We did detect ihe music played but it was not as
good ag T am sure they heard it on the grounmd.

HP performance on recovery was absolutely outstanding, and

I can only gay that is good gear for recovery. UIOF wag by

no means that good. We could not communicate with the carrier
UHF until they were fairly clogse to ua, We could communicate
with the recovery sircraft. I believe we should have the
recovery forces capable of giving this HPF. The aircraft are
not, I talked to Dave Bardsdale, the air group commander who
wes Alr Boss, they do not monitor this EF., Nor did the ghip.
If we had feiled THF we could not have talked to them even
when they were close, At least the ship should have EF on 1%,
end they didn't respond. As T said to Cape Comm. Tech. the
voice tape recorder was a total lose., We believe we got one

caririge itrrough and that was all,
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50 minutes. We changed the tape.

Thet's 2 hrs., 50 nminuies elapsed time. We did turn it off
frequently.

«es. A New tape was Inserted end time of removel was noted

on the first tape. We ran continuously from NSR maneuver,
well, not coniruougly....when it got close to the transfer,
we recorded that up to the NSR from trgnsfer on in, we ran

it continuously. We started to wonder when it would be
finished., We noticed we never geot a yellow light, so I
removed the cartridge and inspected it and found that
probably only an inch or two had rum. T tried 3 other
cartridges in the recorder for a& run and they did not work,
gc the basic recorder evidently failed.

I think it is about time that we recognized this voice tape
recorder 88 & major ceficiency for the Gemini flights. We
should go into a cresh program <o initiate an acceptable voice
tepe recorder. We have this particular device all the chances
it deserves and we can not afford to lose this valuable piece
of equipment. When we were af MeDonnell checking the voice
tape recorder, we realized that there was no way of checking
it and T had an ergineering study performed inhouse to deter-
mine if there was any way possible to make an access hole so

et we could see the tape cartridge in moticn. Of course,
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I mean the tape in the tape cartridge in motion. This
apparently is not capable of being accomplished., This is a
very sore point with me. I came off a Mercury flight with a
perfect onboard tape and had no problem debriefing. This
caused us probably more concern than any other item on the
whole mission including malfunctions with the stowage equip-
ment, malfunctions with the urine system. This was probably
the most critical item to us, We didn't have time to take
noteg on these trying circumstances, We were working very
rapldly and real time, and I cannot stress this point enough
and I will make this evident to management as well.

Digital Command System, nc problem.

A1l DCS updates worked very well, not a problem in the whole
flight,

Communications Controls and switches, no problems, The

HF antenna for recovery deployed normally. It did return to
gtowed position but it needed help. T had the hatch open
and there was selt spray on it, and I could feel it on my
handg, and this may have hindered its retract cycle. T am
not willing to bet that this would retract in orbit, so, T
suspect our philosophy of not deploying this orbit is a sound

one.
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8,6 Elsctrical

No problems.
Everything was very ncminal.

8,7 Onboard computer

No problems.

8.8 Radar

No problems., In fact, I would like to gay it another way.
The radar wag abgolutely fantastic, particulerly when we were
tracking Spacecraft 7 after we had left them and they were in
a drifting mode we had almost continuous lock for almost
unbelievable periods of time when the transponder couldn't
poggibly have been locking directly at we. This was an out-
standing piece of eguipment.

8.9 Crew stations

We had hetter go down this one, Telelights, go; Event Timer,
gos Digital clock, go; Digital cleck, go; IVI, go, An overlay
ig & very good way of taking care of a problem that cannot be
fixed due to lack of interest by management in opitimizing

the 8-ball,

I would like to speak just a little more succinetly if
possible, or at least more reasonably: Throughout the prep
period for the rendezvous migsion we became more and more

aware of the value of the 8-ball, The 8-ball reproduces
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the very Informatior that the platform has available., So,

if the 8-ball as a servo to the platform, were optimized with
markings we could use the 8-ball if we had a computer failure,
and read angles such as Theta with enocugh accuracy to continue
a rendezvous migsion without reading Theta out of the computer.
In addition with ‘the proper markings on it, we could control
our bank angle for reentry to the sccuracy that we would like
to. 'The change at the last minute for this flight to a reentry
bank angle of 55° in lieu of 60° caused me enough concern

that T then forced the overlay as an added item to the cockpit.
I would like to bring up a point on the FDI. ‘he type

of markings that we need, particularly for the rendezvouas,

are continuous markings arcund the pitch gimbal. Now,

above 609, it is completly vacant until you reach 600 on the
opposite side., You have to extrapulate, We need continuous
merkings., The 5° marks could be reduced slightly in thick-
ness, gince they are fairly gross and heavy, and instead

have fine line marks at 10 Increments, Very fine line marks.

I think you are asking too much there. I would rather not

chenge what is on the bsll, but add markings, that's
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feasible. If you change the murkings on the bhall, that
is a big project.

Well, reduce the width of them.

We are aware of the fact that the ball hag to be sent
back to the manufaciurer for these markings, we loocked
into this quite carefully. An ECPS has been submitted,
and the last knowledge I have of zmction on it is th.t it
may be too expensive. If that is the solution, that's a
very very faulty one snd should be fixed. I will not
buy off on the overlay as the proper way of filxing this
problem.

Renge and razte, no problem. It worked exactly as we
were briefed. We smaw z gliteh at 30,000 ft. and 3,000
ft. on the range rate, which I predicted. The Iinstrument
read accurately and the presentation was sufficient to
where we could use 1t and check it against the computer
readouts end the computationa by Tom. I would like to
see the range rate indicator, this again is not a
requirement for future flights, I would like to have the
vernier readout opened up enough sc I could read 10 3.
per gecond on it. That's a nit, it's scmething I would

czll highly desirasble, so it probably won't ever be dome.
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The MDS panel, very good. Altimeter track, we got that,
rate of descent, got that, accelercmeter is satisfactory,
switches, mirrors, swizzle atick all satiafactory.
Lighting was sgatisfactory. We used white light, and we
did not use any red light. We became much more aceli-
mated to the auxiliaxy receptable light. We did not
bregk any lenses due to the care in removing them from

the bracket. We did have the new brackets installed.

Shepard Wag there any part of the panel you had trouble in see~
ing?
Schirra No. We used the flood light when we were inside. Dur-

ing the rendezvous we used the white lights for each
panel snd had the center congole light dimmed down to
an orange-yellow. And my white light on my panel side
was dimmed down to an orange-yellow. Tom's was white.
I used the pen light frequently, particularly to look
at the magazine of the movie camera to read the feet
traversal so I didn't run out if I had something critical
going on. I also used it during the sleep period so I
wouldn't have to brighten the cockpit up to read the
center station aystems readouts.

I did not use the finger tip lights at all, I think we
can dispense with those if you are working without

glovesa. The fingertip lighta probsably would be worth
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while 1f you had to work in a herd suit, I better
retract that statement. I think I would Just as soon
use the portable pen light. We stuck 1t on the velero
and Jjust left it there.

Sheperd Did you have fingertip lights on both gloves?

Schirra Yes, never used them because they were stowed. The
cutside lighting on the docking light was excellent.
I might add it did not affect the 7 crew and we uped it
evenr on 9 head on noge to nose conflguration becausge
they hzd thelr cockpit up full bright. We could use
thelr cockplt Interior illumin-tion for night station
keeping =8 well. ind at thit time, when I wzs nose to
nose, I would kill the docking light Jjust tc not blast
them with it. I could station keep off thelr interior
lights.

Shepard Could you deo = backup allgnment inside the Command
Mcdule for a LEM actlve docking?

Schirra Yes.

Shepard Do you feel that you could see ingide thelr windows
fairly well, and could you have uged thisg type of device?

Schirra To look into the Command Module from the LEMT

Shepard No. Sgy you are coming up on the LEM and you have u

lighted standoff cross inside the window...

CONFIDENTIAL



204

Snepard

Schirra

gchires

Schirrs

Shepard

Schirra

Stafford

Shepard

CONFIDENTIAL

Inside the window of the Command Module.

You're in the LEM looking into the Command Module? You
can see 1t.

Okay.

What distannce are you talking about?

We awe talkiag about 10 or 12 feet.

Ko problem at all.

You could recognize things ingide?

I could very easily see that Frank Borman didn't have

g bzard, which you saw thls morning, and that Jim Lovell
did. It was that esay to see. I could see what camevra
Jim Lovell hai in his hand.

Onboard data, flight plan book. We didn't use it very
muach. Prsparasion was good, availability was good,
management poor. We didn't need it is really what we
are getting at.

Gualify that, because you guys were so darn well trained
on the pert of the mission?

That is quite true.

It was a short mission..

It was a major part of the misgion, plus the sleep period

you had no need to refer to it.
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1 do think that there were some items in there that we had
a problem with, and that was the two pages that Tom needed
for the retro 1V1 match up. We ftook thoze out and kept
those cut and stowed the flight plan hook, it was thers
if we needed it. I used it freguently for A0S and LOS
times. That was about all I usged it for. I'm not trying
to throw it out. I would still teke it if I had to do

it 8ll over sgain,

It ig fer more valumble on a long duaration mission.

Would you say we maybe need %o tailor the f{light plan
book a little more to the type of flight?

Exactly right. This was sort of tailored as the result
of 4 and 5, and we went along with it. Thils is true of
the tremendous quantity of the checklist i‘tems, they're
there if you need them. 8¢ I still don't think we shoul?l
change them. They are good.

It is pretty hard to tell shead of time what you are
going to forget.

That is right. Checklist cards were satisfactory, There
were no preblems with them. I wouldn't change them. We
basically disposed of items, for example, the launch
cards, I just rolied up into & hall and put them into

the tragh once they were done, rather than trying to
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keep them in the cockpit.

Maps and overimys. The orbital chart, I don't think

we are on the right path with that. That's probadly

th:= easieat way for long durstion missions. But for the
miggion we had to work too hard, I think, diring the little
time we had to grab it and find out where we were and get
back again because you throw in this node point, get the
GE time of the node, end you try to figure out what you
GET time is, you can sse that and you sit there and you
subtract and you count your wey around it, try te find
out where youa aze. It took me about 2 minutes or more

to figure out what was going on as far ag what cur
orbital track was. And thig is a 1ittle too difficult.

I do not know how to get eround this, but I think

gomeone should loock into it for this type of mission.
Because you would like to know your ACY mad LOS timea
from a chart. I think I will Just sit down and talk to
the chart boys about it, You look at the one we flew

Tou will see I have pencil marks all over that beauiy.,
Sitting there doing arithmetic and adding snd subtracting
type stuff, The seiting up I can do almest inslantanecum-
1y.

It ta Just & matter of correlating timee in betwean?
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Schirra Yea, I get GET when it is effective, I take ancther GET
and I have to ait there and sit there and do mental
srithmetic is what I am getting at. It is awkward. I
h.ve to git there znd pencil mark my way along and try
to figure out where the heck we are.
It waa very useful. It was the only thing we hed, in
fact, I could not find it one time. I was locking all
over the place for it. I did add, at one other time,
thaet we did put 2 plece of gelf-adhering velero on there,
and that helped us congiderably.

3tafford One of the hest Indications I had to correlate with the
orbital map chart was the fact that the statlon would
czll up, it m=y be any message, but they would call 1f
they had acquisition of aignal.

Schirra You know when we got that the most? We would hear

Tensnavere Remote and we would know we were aver

Tananasvere.
Stafford Right.
Schirra We talked about thig a 1ittle bit. I believe th-t it

would he worthwhile for each mtation on this type of
miasion, where you are really busy In the cocckplt on
rendezvous for the statlon tc come up ssy in the blind,

"Carnarvon aecquisitien", then you know you are there,
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rather than trying to keep track of where you are.

It is a simple word amd there is no acknowledgement to
the transmission.

I heard them say, for example, Carnarvon LOS before we
had voice 1L0S, so that is all we need from them. Then
we know we have that station below ug and we can babble
all the way through tec get that dope onto the ground.
This would help us considerably.

We want to refer back to this piece of the tape when we
get over to the mission control area.

Yes. This is part of thit ssme problem.

Tt would get to be a little boring on a long mission.
No, I am talking about this miesion aspeeifiecally. We
do not h ve many long ones.

For the rest of the Gemini Missions for the rendezvous.
For the resl fast time gtuff., You can sit down when you
are plodding along, the next morning, we did this, we
knew where we were all the time.

Rendezvous data book preparation, it required approxi-
mately one year as far as the total revigions and time
lines. I think the way we h.ve it today is very satis-—

factory. Availability of the information you want
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to obtain 1s good for both failures and any sequence and
for computatione. The management of it iz very good.
Usefulnesgs, outstanding.

I1f Tom did neot say that he would be in hot water because
hs had a lot to do with it. But, I agree, I would like
to add to that the {fact that T could look at it even when
Tom was working with it and become ipdated almost immed-
igtely. I must stress, and I ag s command pileot should
stregs it, the nominal relative motion trajectory should
be kept by the pilot. The trejectory permits the command
pilot to have a completz plizture of th: status »f ths
rendezvous all th2 way in to where he then tekes over

on eyeballs after a gecond mid nourse irajectory. I

had & complete awareness of how the problem was going
from N8R through second mid course, At that point

Tom is continuing plotting his points for his own in-
formation to call out to me what m’ght be developing as
we proceed on inteo the fixed point of keeping.

The general data book I thought was very satisfactory.

We did not have & piece of velero to start with in the
use of operation with the plotboard, then after we put

a piece of velcro on the plotboard, this was readily

taken care of. One thing that was a problsm and should
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be looked into isg, when you have the back stick down
through the plothoard all the leaves fleat open.

You want to go back from one place to another. So
maybe a series of rubber bands or minor clips on there
to change off plocks of pages might be required

That was the only trouble, ths whole thing ltended to
float up with all the pages opening at tilmes,

Schirva Locked like a Japaness fan, all splayed out, that was
my problem %oo, and I stopped using it. We both had
these books, is the point. I had to use it one time,
the book I had’and that was to take a sextant sighting
data for Tom,

Stafford I thought the retrofire dats book was compleisly sat-
isfactory and it contains adequate pages and it con-
tains all the information you need to have updates for
planned or contingency landing areas. Satisfactory.

Schirra Star charts. They are not satisfactory. The reason I
wanted star charts on-board was to determine attitude,
particularly yaw at night, from a known star. They
are difficult to work with and very difficult to main-
tain in a fixed position. The index lines tend to slide
off the center line of the plastic overlsy, and they

have to be taped down to stay there once you get a
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getting for your right ascension. But, even *then you
can not read th: number of degrz2es that a star 1a off
your yaw line to determine yaw., In Mercury, I used a
different type of star chart and I coull find yaw with

a known ster within 1 degree, which is what we are

uging the star charts for. They are not for observation,
they are to be used for getting attitude. We mede a
laat mnuts change, which was this little overlay that we
could lay on top of the sftar chart «ith circles increas-
ing in diamater by 2 degrees per cirele. Thlis wouid
help at least ani is still a very crude way of using this
equipmant.

To go to the other extrame’of the sliding hootensany, I
do not think that is the right way either. But this
does beer further situdy and optomization.

Stowage helts, harness, no problem. Life veata, I

noted early in the flight that Tom's 1life vest, his
gtarboard life vest in this sense, had to re-do that to
be assured thet his vest would be affixed to his harmess.
It looked satisfactory for astreonaut insertion, and it
appearal that it was during powered fligh* or SECO

when the strap came loos2. We notliced it right awsy

on our ingartion check list.
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Going back to stowage, our philosophy was to stow
everything up forward that we needed prior to rendezvous,
except for adding film;lwe did have to go back to my

aft box tn get more film -ut. This was nnt 2 oritical
problem, we had enough film wp front in thils sensz,

toc take care of the first part of rendezvous and

station keeping. Wn le station keeping, Tom would be
gtation keeping, I was hauling out more film to replenish
our film supply. Other than that, I think stowage was
most satisfactory.

It wag real adeguate for th: mission that we had io
accemplisgh,

Wagte disposal. Again we found a problem for disposing
of small items. These are loose ohJects thiot cannct be
cempletely removed from the spacecraft., Even as cere-—
fully as th:= spacecraft was prepared, we had various
small bite and pieces such a3 nuts and washers and

tits of meterial that we would stuff into a pocket.
Finally Tom stuck it to the 1little pieces of tape that

we had precut on the ¥ shaped box abova the right and
left circuit breaker panel. This permitted ns to get rid
of mogt of 1%, but this problem probably could bhe

golved with s 1ittle pouch that had a rubbar alit
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diaphrzgm that you could punch it through asnd have it
stay inside.

Thaet would be the 1ldeal thing to do, take all these
1ittle items =nd hardware that float around the apace-
craft.

8.10 Biomedical

Crew Stetions, nc problem. The oral temperzture failed

on Tom's side prior to ingertion,
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actually during insertion. We made another check
during the 25-minute hold and the word was passed
around the range znd he was never requesgsted to glve

it. Bloced pressure, no problem until post landing.

We deliberasted very seriously whether we would go for
the blood pregsure reprograsming adapter, which was
stowed way aft in the right aft extension box. Tom
finally volunteered to dlg it out, and we both 4id give
the Sir Johnas their final blocd pressure.

Food and weste evaluation. No problem. We ellminated
the problem of body waste or defecation by a low residue
diet. I recommend this for this type of mission for
subsequent flights. We had one sleep period and went
Into it completely exhasusted. So there was no problem
zhout maintaining it.

Hot and exhzusted.

We did have cne occasion where we interrupted 7'as aleep
period. I wanted some Information, znd in turn they
interrurted ocur sleep period when they wanted some
information. In faet, thelir interruption was to =sk
for our retro time znd that is what awzkened us.
Actuzlly, 1 am quite plessged thaet they did because

that is about the time I wanted to wske up anyway.
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Comfort, no problem. Configuraticn, we both ended up
with our hands looped underneath the hoses or communi-
cation leads, with our hands clasped. We hod no problem
wilth our hands floating arocund the cockpilt.

9.0 VISUAL SIGHTINGS

9.1 Countdown. Schirra. None.

We had a U-2 on the first one.

That was on the Dec. 12th.

On the static firing, we had a U-2.
Which was supposed to be there?

9.2 Powered Flight

Staging, we discussed. Horizon view, Tom discussed the
horizon view as a result of a clouding of the window.
Fairing Jettison, I did not =mee it.

9.3 Orbital Flight

Man-made cbjects in orbits. Gemini Seven, nothing else.
I might retract that in that at one point I felt I saw
a meteor.

I saw the same thing and it was passing from our left to
ocur right descending.

Yes, that is the only one.
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When you gzid meteor, I looked out, and T saw one flash
of light and that wza all.

Geographical. We really did not have a feel for geogra-
phical reference, at leust, I can say thig, until I saw
Gemini 7 over the Himalsyas amd I took movieas of it.

I got atills.

That is fairly late in the flight.

Once we started into the phase adjust maneuvers, the
only way I could tell where I was, going around the
earth was I would hear these aites come up like
"Carnarvon has acguisition™, and I knew I was over
Carmzrvon. The whole world in our latitudes were
comnpletely covered with ¢louds. There were no coast
lines wither at night or out in bright daytime, with
clouds below. That is all we had.

Later, we did gee Africa. We saw the West Coast of
Augtraliz. And that is Just sbout it.

That was about 81l the land we saw 1n the whole migaion.
Otherwise, it was night or cloudy.

We never saw the Unlted States. Well you might have
geen Florida, I did not mee it. I wasg buay in the

cockpit.
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I never saw %lorlda, I never saw the Gulf Coast. I

do not even remember eseelng the Wegt Coast. We saw

an igland off the Wesgt Coast. That was on reentry.

Right, we saw an island down by Mexico.

Tt was somevhere we gaw one little island down there
and from there on, it was white clouds.

I did see Bermuda once.

I did not see 1t. It was on your gide.

T saw Bermudsa.

I saw the Crnaries through the overcast.

We saw that and took photographa of that. We did see

217

Madagascar. This is all on the morning of the reentry.

T recorded this on these S-5 experiments and time
correlation.

T 4id tske = series of pictures to show we had some
real spotty cues. And had Tom run his MAC camera 6
frames a gecond, I think we can show how clouds rezlly
look for ysw references. We pitched down to the

nadir and took these. I maintained zero yaw and

this should help us a lot for these visual digplays.
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Celestial. I saw two stars in the triasngle of Denebul=,
tail of Regulus. Tom, I believe saw three. That is
not counting the three stars of the trisngle. This

is when we cptomized for sighting with the lights out,
except for red lights on the FDI's.

We turned everything out and I asw, two bright :nd the
thrid one real faint.

The trisngle of Denebuls.

We saw the blg trisngle, but inside th:t triangle Wally
scw two dim oneg, and T saw two bright ones, plus a
reul faint one.

This really surprlsed me when we really ran the lights
way down on the bottom half of my window I could see
the milky-wsy, which T could not sgee in Mercury trying
my darndest. So even with this film on the window, we
had that mueh benefit.

You know how zt times when the night is completely
dark, and you cammot see it, well, just turn your

cabin lights up, znd then you leok out, just the msjor
gstzare shine., It 1s then reul euxsy to identify the

constellation.
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Schirra It is a pretiy good trick, really. We did not see any
dim light phenomena am far ss celestisl observation
goes. I did not see the Schirra Arcs or whatever they
sre called. I was locking for them, when we czme over
the Indiasn Ccesn. This was the sighting I had from
Mercury.

During rendezvous phase, the good 0ld constellation
Orion, the prophetic Gemini 6 patch was right there.

We =zcquired Sp cecraft 7 and I though it was Sirlus,
and 1t was not Sirius. It was very delightful. 4ind
then subsequently we d4id see Sirius. This, of course,
is before the star field decame a8 clear, becsuse thls
wag thelr terminator reflected light. Or the light
reflected before the terminator.

I think we did discuss the stars, how they did aid us.
Paxrticularly, Ciator and Pollus forming a roll axis
line, also a yew axis line and e pltch axis line.

So I could have used them beautifully for a hackup for
pl tform if required. That is what I was searching for
2ll the way up through the finsl phase of the rendezvous,
was a good star pattern, and@ I had plenty.

The stars dilsappeared gquite rapldly after sunrise.
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When we were trying to do some Apollo sextant sightings,
the only thing we could see after sunrise was Spacecraft
T with reflected sunlight. All the stars disappeared
immediately. As a result, we could not use atars as a
function to detect any angular measurements. This was
g combination of two thingas. I belleve...one was the
completely clouded atmogphere below us and the other,
the fogged-over windows.

The star pattern Just seemed to arrive exactly the
time that it became night. We never did see a star
during daylight, =nd we tried for them particularly
during the final phase of rendezvous. At the point
where I mlight very well have seen them optimize for
this particular viewing, which is pointed straight up,
with the sun at our belly, and the Spacecraft 7 above
us, soon as it became brightly lighted due to the
sunlight, BOOM - the whole celegtisl sphere was gone
Yes, disappeared. Up to the time it turned bl ck
there is a definite shift from blaeck into a gray.
Right at that time, the only thing that was left

wag Just your first masgnitude atzras and brighter.

They stsyed for awhile and then as you come out

inte sunlight, it all disappesrs.
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The last thing I saw, every sunrise was Juplter, and
then the Spacecraft 7 lingered on., Jupiter did not
last very long, a few seconds.

Other observations, I have none. I am very disap-
pointed in this film on the window, frankly. Cloud
coverage, & bateh., I think we have discussed this
sufficiently. Where we @14 not have cloud coverage,
we took pictures.

We got pletures of most terrain that we did not have
cloud coverage through S-5 and S-6.

I can really understand why Gordo flipped over the
Himalyas. We had one pass and... Ch Man! That was
spectacular. If you look at that big map up there,
You can see how much ares is involved. It is as dbig
ag the wheole country of India.

Down the southeart edge of the Hlmalayss there 1s

a tremendous stratus deck, which overcovered Thialand,
China and forked its way through the Himalayas.

The centrel portione were covered with snow. As 1t
came down over the desert of Paklstan =nd Imdia, it

was red sand going into the browna.

Remember those pletures that Pete and Gordo came
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back with,those 1little red sand dunes® They are
just unbelievable. They travel for hundreds and
hundreds of miles, really a spectacular sight.
Geologicelly, of interest and they were beautifully
vhotographed cn 5, and we took some shots just to
join the club., Agein, the long duration misgsions
dld a much better job than we could afford tc even
iry to do on this cne., I thought we could deo well,
but we just did not have enough terrain visible. We
gaw the same four different colored lskes, and I
took & picture of those that Pete took, It should
be interesting to see how we got one and to see 1if
they have changed.

And T said, "There is Petes lske."

We really got exclted ebout thet. The horizon

that is something else that has been brought up dy
the other crews and I do not recaell this from
Mercury., The transition from day to night really
surprised me on this misslon. I have heard 1t
described as & sort of a fuzzy, graey, blob., There
is no sharp horizon at this point. That really did
surprise me. You camnct use the horizon, is what
I am getting at. Typlecally, you get & scanner 1ight,

because: 1t was gearching for something too.
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Ine thing I notlced a8 we went from daytime into
darkness, it zppeared at least ocut of my window, we
had the blue and the alr glow layer down here and
darkness the black part up here wilth green in between,
but it seemed to furmel down in towards the center of
the spaceecraft. Just like you are golng into the
overhang of a thunderstorm, how 1t 18 dark in here.
There wzg definite layer, i1t started out horizontal to
the horizon out to my far right. Then as we got right
near the center of my wind screen, it started to bend
down. This was black here, hend down and towards the
center, locked like it was going into a bilg funnel.

A you progressed into 1t, the whole thing shifted
down. and then 1t was dark. Something like we flew into
a funnel.

I think we had about mayhe 3 or.4 gungets. T would
not change that drawing I made of sunsets from Mercury.
Even the ragged bottom of the bluck 1s sort of like the
bottom of a raineloud. T got that down preity goed.

We measured the height of the air glow with the optical
sight. I think Tom said it locks about 2,80 degrees
and what didé I say 1t was, 2.757 That 1is from the

earth's horizon. We Just guepsed at it. We talked
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about this from previous flights. But using the
optical sight, zero roll, and mezsuring right off
the reticle, no problem 2% #ll. I put it back up
again for this purpose. Tt was 2.75 degrees through
a span where you could see it snd T covered about 90
degreea. T Jjust yawed zround tracking it. It did
not vary a tenth of a degree. So it is 2 good number.
We measured the thickness of the layer from the
surface of the esrth to where it ig black - to the
absence of light - with the opticzl sight.

Schirra Thruster firings, 1 assume this mesns locking =t 7.
We've discussed th 't alre:dy.

Shepard What about your thruster firings?

Schirrs Everytime we fired an OAMS thruster, be it asttitude or
maneuvers, there was sort of a blulsh white glow zround

us a2t night. D .ylight, I never saw s thruster.

Shepard Bid you check the RCS thruster plumes during reentry?

Schirrs I wag too trupped inside.

Stafford You could occasionally see RCS on reentry in the day
time.

Schirra Oh. 1T saw it. When I checked them out I looked for

them =»nd I could see the gss flow. I did not really

see « color. We checked the RCS rings, both of them,
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during daylight, Just the way the itiming went, and I
could msee esch thruster that was vigible to me

expell the gas.

Reentry. Okay. We discusmsed all of that. It's all
covered.

10.0 EXPERIMENTS

10.1 Rediation Experiment {D-8)

They called us two updates. I have this one at 06:35
and the other one was at 8:10 GET.

We discussed that. As you recall, T did state that

at those times I was much too busy and I was practical-
ly not able to turn around in my seat to get this cover
off. T really wanted to do 1t, but I had to Jjudge ome

againat the other, and just unfortunately declde againgt

doing 1t.

And we've already discussed the D-8 squipment th.t came
looee on Tom's side...

Going from single-pocint to two-point.

10.2 Syncptic Weather and Terrain Photography Experiment

(8=5/8-6)

We've covered S-5 and S-6.
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11.0 PREMISSION PLANNING

11.1 Migsion Plan

Pre-mission Planning. I guess I can't really nit pick
this, but somehow or the other 1 was struggling to get
the game sense of preparedness I had for QOctober 25th.
1 knew exactly where we were going. I had the MPAD
document. Remember I was floundering around there at
the lagt, 417 know that thls is awful hard to update
that. I do feel as we were prepped for October 25th,
we had all the stuff we needed. ¥Now we cycled srcund
much too much, much too faast, to get all of this stuff
in, I was sort of struggling to find out where we were
going. And, 1if you recsall, 1t was the affernoon
before launch that we fin-1ly got the feel for where

we were going to fly on that mission, which admittedly
wag presping the people. Thelr excuse was they were
busy working ocut sightings for 7 and all sorts of gtuff,
but I didn't h ve a real good gense of assurasnce that

I was golng to be prepared for this. They finally came
through.

You're talking specifically here zbout the geographical
location of the various dburms?

Right. 4#nd what orbit we'd be in. This is not a good
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valid complaint because we were very well prepared for
October 25th. We were gulte well prepared for December
12th. And we were poorly prepared for December 15th
with respect t¢ this cne item. It wasn't critical.

It was Just a 1little thing I wanted to have hecsuse T
had a great feeling for it before the 25th of October
when people could focus on us completely. I really
would like to have those charts we had. Before we
ended up flying that type of shot, we never used them
because they were sll cut of whack.

It may very well be that if you have a good ground
rotary of tracks with the rotating band around 4t, the
overlay around 1t, the overlay around it, that would
have been ezsy to update if we Just changed the format
around some. If you guys had gone for am M = 6. What
you'd learn for M = 4, you see, would have to he
adJusted. Maybe for future rendezvous mlssions, 1f
anybody is interested in conneoting gecgraphical loca-
tions, then we can tske a loock at this orbital track
with the overlsy and meke that easy to use. Uge that
rather than the MPAD document.

Well, what the MPAD document 4i1d for me though, was give

me a feeling for sunset and sunrise, Of course, I could
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have been c¢alled that. I ended up working it out
mygself and it turmed out when we hit the bottom of
the orbit, bazslezlly at 29 degrees south going south
-— BOOM! Tt wzs sunset. Then coming up to about 16
to 17 degrees north, it was sunrise., This, I worked
out myself and T was really frantically trying to get
that. It was a good feeling to know that because you
can then sit there :nd figure out where you are and
what 1s going on. It is sort of = sense of where you
are. I guess that 1s about 1t. This should not have
huppened, but I am not bl ming anybody. Tt's Just a
case of pushing the misslicon pretty hard.

11.2 ¥light Plan

Flight Plan, no probtlems.

11.3 Spacecraft Changes

We fought spacecrafi changes all the way down the wire
on Qctober 25th. But for these delsys, 1 would have
made & real big scene debrlefing right now on this.

I feel very strongly about the changes thst were made
to Spacecraft 6 after it left St. Louls. I, at that
point znd tlme, was embarramgsed in = mznagement meeting
by hearing the stotement made by one of the management

personnel that "Oh, you guys can muke chenges at the
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Cape 21l the time, so you shouldnft talk about this
here in St. Louis." We made no changes in that
spacecraft except for a scoich tape overlay on the
instrument panel. The changes that were made dy
management to Spacecraft 6 are as follows: urine
system, water management mystem, water gun. A new
item was added under the title of operaticnal test—
the sextant. This caused us great concern, =nd we
would not have been prepared to do the job as we did
do it on this flight if we had gone on Cotober 25th.
This was thrown at us In a very haphszsrd fashion
without proper briefing, and without proper time to
traln for it. We had one change th:t we agreed to.
That was trying to take photographs of Spacecraft T7's
thrusters. As a result of carrying this dim light
£1lm, dim light prhotograrhy was added ag = requirement
to this migsion. We accepied this es a requirement
but with the proviso that we would do it if we were
capable and not rushed. It would not interfere with
any other item. As z result, whatever we got waa done
during the last two night pssses prior to retro. The
other item that was azdded, at one time =snd removed was

dim light film at the last minute to take some photo-

graphs of a comet. This comet was of interest to hoth
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of us and it became quite a flap. We were quite aware
cf the fact we were going to be SEF all the way up to
rendezvous and we could have taken plctures of it. So
that was no problem, bhut it was snother item that was
added. In a sense, that cne being 24424 is responding
operaticnally. I don't mind that one. It's the hard-
ware changes that cuased the prcblem. These hardware
chngea in turn tumned out to be major problems to us
in orbit. We had difficulty with the urine system,
mating it up with the spacecraft. We had difficulty
with the A~frame or center atowage compartment——getiing
it to work. Thoge were the results of these changes.
We restowed the center line boxes about three or four
timez to asccommodate the sextant and the D-2 Experiment
going in and coming out. This could not have been
responded to as well as 1t has with an October 25th
launeh. Another item that was added that was not
stowed in St. Louls was the humidity sensor. Thai wag
a l.gt minute piece of eguipment, and we did manage to
get some good readings on that with the gulet time we
hi:d the morining of the reentry period. This was some
nineteen hours. I've tried to state that the crew
needs to have equipment to work with, to traln with,

in ample time, The reason we asked for the freeze on
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the spacecraft at 3t. Louls is to give that omple Sime.
Now our training h 4 to be focused on rendezvous and
11 thege little adjuncts to normal living in o space-
craft were the ones that pertubated us the most. I can
only stress that thig is not the right way to do
buginesa.
11.4 Mission Rules

Schirra We had ample time to go over those and we were
completely satisfied with =211 the Misalon Rules.

Stufford Yes, the final rule th t they came up with as to whether
we'd go cloged loop or open loop on the rendezvous
portion of thne mission we agreed with completely.
Originally, we disaigreed with some of the values they
had. But I think the final one they came up with was

real good.
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11.5 Zxperiments

Sechirra

Shepard

Schirrs

Under tre category of experiments—--we did minimize the
added experiments to this spacecraft and I think it was
g valuable technigue. I might add, this wight be the
time to talk about whether we would do or not do EVA on
Spacecraft 6. I car always ssy that it's fortunate that
EVA wes cancelled out on the second go-around in trat we
probatly could not have accowplished EVA while in the
vicinity of Spacecraft 7 without a real rightmare
developing. When we shut down, we were absolutely
exhausted.

You're agsuming a one day mission now?

Agreed. But I don't think we could have stayed with
Spacecraft 7 for a two day mission. ¥ow, if you had

an Agena where you could dock, and stay there docked

and sleep overrnight, which ig what we had plammed on
doing with the Agena, this would not have been a
constraint. The postflight report from Gemini IV stated
they needed ai least an orbit, and more likely two
orbite, to regroup to do EVA. If you go through

the full rendezvous mission as we did with an ¥M-4,

which is really optiwmizing it---the best you can do is

possibly move it up to M-3--=you would run yourgelf
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tnrough atous a fourieen hour day, counting wake up
time to when you finally accomplish this. This is not
tre time to siart the physical exertior restowing

the cockpit that wag required to be unstowed for rendez-
vous. Hestowing the cockpit, regrouping, anrd then
commercing EVA. It should bte done afiter a sleep pericd,
ideally after dockirg. VA is a necessary technique %o
te perforwed. I'm not talking VA out of the picture.

T velieved im EVA and wanted it on this wission, but

T am very pleased thset we did not have it. We could
not have dore VA with Spacecraft 7. There is ancther
reason for this; if Spacecraft 7 had had sufficient frel
to station-keep on us, we possibly could have gone to
gleep and let Spacecrafi T stay awake and meintain the
station. That would have been another way of playing
tre game, bul T suspect we would have flopped on EVA.

Of course, you had erough fuel for ancother rendezvous.
You could have re-rerdezvcused at the siart of a second
day.

That would be deperding upon everyihing being optimum.
That's wrue, we could have.

You could have moved out ard moved back in again.
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Schirra That would have been a way to catch up on our sleep. And
that is provably another way of doing it if you couldn't
sleep on the Agena while docked.

Stafford Move out to about a thousand feet or so and station keep
she best you can., Then just come back from there, or

you could go through a whole complete seguence again,
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11.6 Training Activities

Schirra

The first thing I did when we picked up Spacecraft 6
was to sit down with Joe Stegall and lay out the rules
for pre-mission planning and the training activities.
We blocked out all of those itewms we felt we had to
accomplished, and I basically deputized Joe at that
point to take care of all of our training activities.
Naturally, we worked closely on what we could don, when
and where, but this is part of what I call forming a
gtaff of people who could take care of all the
activities. I would like to expand this slightly.

It may not be some place else. This includes people
such as Dock Hudson, Jim Lewis, and Joe Stegall to
cover the whole area that we could not cover, and drop
the nit picking items that we typically had done as
flight crews in the past. This staff technique, as we
neared launch when we picked up the Flight Crew Director
al the Cape, and made the task completely simple for
the crew. The crew, in turn, could then concentrate

on their own personal training as far as GMS work, and
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atserding the aprropriate meetings thast they could alitend.

We were cormpletely updated on the spacecraft status,

both oy tre McDormell Spacecrafit Manager and bty Dock

Hiudeon ard Jim lewis. Stowage was considered ir the

same category; so all of the side effects were taken
care of way back wher. we picked up the mnissiorn.

T recommend this *echrnigue “o ary future crews.
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12.0 MISSION CONTROL
12.1 GO/RO GO'S
Sehirrs  Mission Control - Go/No Go's. No Problems.

12.2, 12.3, 12.4 - PLA and CLA Updates, Consumables, Flight Plan Changes

Schirra  PLA and CLA updates, no problem. We discussed the boat
load out of Canavaron and I think that is sufficient on
that. Consumebles, no problem. Flight plan changes——-—
the only change that we had that we did not know about
was the radar test. After a night's sleep I did attempt
to do what was asked for, vut we were doing other things
at thig time, and that was sligning the platform, and I
felt that this was an uncalled for test. I may have to
retract that, tut I can't understand way. The experiment
real-time updates were sufficient. 1 believe or. the fast-
time phases of the misaion, as each subsequent rendezvous
wission will e, it is worthwhile for the stations to
come up ard say "Spacecraft Acquisition™ arnd, later,
"Spacecraft LOS". This then gives the crew a chance to
know that they are over a station. This could ther help
Lp to trarsmit to the ground to update them on the
status of the rendezvous. I sgree that we need not have
this later when we are in what I would call slow time

work, During EVA I think would be
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Arother case where you would want to do trnis. If you
are hard-suited, both mer obviously are, again act

ard LOS times would nelp. Just say that and that is all;
we know then where we are. One other item we brought

up earlier con ground conirol was the asking for information
that was rnot required subsequent to retrofire. That

was attitudes. I don't think thai was necessary. It

wag almost an insult after the IVI readings were called
cut.

Yeg, I think that it was superfluous here. If you don't
get good IVI's or the IVI's are off nowminal, it helps
ther if you can give them some ides of what your average
vector was. 3But I think in this case since the IVI's were
in one foot per second of being nominal it was probably
superfluous.

They asked it if was an sutomatic or manual retrofire.
That iz uwnderstandable and good enough to ask. But,

"Did a8ll four retros burn?", that is redundant and that
was asked on both 6 and 7. You can't get those IV1
readings if you don't burn all four. We did call out
retro jettison, and they agked us if we jettisoned
retros. 1 belive that was probably because we had poor

voice transmisgion. Apparently, we did not transmit too

well to the ground. Our voice did
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not get through tos well.

We called retro jet over Canton and then Hawaii., Canme
up when we got acquisition and requested if we had
jettisoned our retros already.

13.0 TRAINIEG

132.1 Gewini Miseion Simulator

Schnirra

Starting with the Gemini Migsior Simulator. Leoking

over these various categories I gee ro protlems with
procedures, systems, btrainirg, launch, orbit.
Rendezvous---we fought like mad to keep it going. And

we did have trouble getting the star field updated to

the launch dabte. We did have it updated at one time, we
thought, tut we rever did really get a good look at
October Z5trh. Xor 3id we get a good look at Decentér 12tr.
And 1 am concerned about thalb because it would have wmade

it & lot easier for us if we had gone nowinal, as we 3id

go, and we could have been well aware of the star
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pattern. That is probably why I said sowmething earlier
about worrying about where I was, and that is an example
of it. My retrofire did not occur as we expected it to
cccur and now I am not sure that this is an odd bhall

case or not; this bears more study, bul there was a big
delay between retro rockets. We have discussed that. 1
have never seen that before. Reentry-—-we were disturbed
about the reentry, and I always have been on the GMS. About
the last three or four days we finally got the simulator
solutions that were like what we expected to see, but

for awhile 1 didn't think T couldn't get any closer than
about 12 to 15 miles. Maybe it would have been best to
leave we that way, and I would have been happy with what
we zot.

The crew station--~1 thought that they did an outstanding
Jjob of keeping it up lo date, particularly with all the
changes we made recycling and everything else.

That fast turn around after 7 to 6 was—--=

That boy Herman deserves a big pat on the back for the
cutstanding job he does down there. He is a real can-do
man. He deserves to be patted on the back for the kind

of work he does. Very good.
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1%.2 Launch Abort Training

Schirra

Launch abort training was sufficient except for December

12th. I would like to discuss that sowe other way.

13.% McDonnell Engineering Simulators

Schirra

Without the rendezvous and reentry simulators at MAC we
could not have asccomplished the wission on October 25th
and more than likely would not have been prepared by
Decewber 15th. That is how inportant they were to us
and 1 would like to strees this point, direectly to

Neil Armstrong on 8. T cannot overemphasize it.

Their hybrid simulation at MAC is what brought us on
the road for rendezvous, and 1 don't know what the status
of the GMS in Houston is, but I suspect that it will be
down for swhile. I particularly feel for Dave Scott

at this point of time picking up three things---Gemini,
EVA, and rendezvous. All three are wajor tasks, and
they are going to have to use anything they can get.
When they are at MAC with any quiet tiwme at all, they

should utilize the equipment.
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The only reason T can say that rendezvous looked easy 1is
because we spent an exhaustive amount of time rehearsing
this role. At this point in tiwe I am aware of what a
great entertainer is. It is one who has really rehearsed
and rehearsed so it does look easy. Tt is fantastic

the amount of rehearsal, and that is exactly what we did
on rendezvous.

PCSD Rep Do you think it is a good plan for the crew to go to the
contractor simulation facilities at this end of
development phases to check procedures and to check
simulations?

Schirra  So strongly, thal as scon as 1 can get on the Apollo
rendezvous simulation I will get on it. At that point
in time you can find out if the contractor is off base;
we saw the contractor off base at MAC. We saw that
the math flow had some problems in it which could not
be changed in time. For example, 100 second radar
points was a mwistake. It should have been one minute.
It would have been a lot easier for bookkeeping, a lot
easier to work with. The fact that he programmed
in two platform aligns was all right in a sense. We
could ignore them and we learned how 1o get arcound then,

and gel sowe backup data., TIn fact, they did
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not have an align between NSR and transcribe, which
probably should be programmed in. These things you learm
through experience. You can not make the system reflect
it fagt enough, but if you get there early enough, and I
am talking about earlier than when you are asctually

a crew, you wmight do some good.

One of the things for the rest of the Gewmini flights——-
I feel that both the prime and hackup crews should have
about one weegk of concentrated simulations on the MAC
rendezvous gimulstor, Just to get the real rock knocking
gesgions in and get the real hard points ironed out as
far as crew training and coordination. After that, the
way the GMS situation is now, the GMS can suffice. As
far as the initial first look, where they have fast reset
points, you can get the procedures snd techmiques down
and work two shifts a day on it. I would say about one
week would be adequate, working two shifts a day.

The real key to the MAC Engineering Simulator for
rendezvous is, that those people who are capable of
helping you train for this can stand along side, and
watch, and spoon-feed you, where you can't go this in
the GMS. You are buttoned in on the GM3, and the elephant's

over you, and you are not able to talk with anybody about
the dsata
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poinls you are collecting, or what you are seeing and get
corrected; so this particular device that we used at

MAC is what really brought the contractor's ideas of how
to do rendezvous right in the cockplt with us, as well as
the experts we worked with and found in the NASA
community. That consisted of about two. 'This only adds
up to one thing. We have got o have continuity in this
training and this is why 1 made such an issue about

Dean Grimm. T think he is the one who can provide the

continuity from crew to crew.

13.4 Translation and Docking Trainer

Schirra

Translation and Docking Trainer---it is an excellent

piece of equipment. I scheduled myself back to that

less than ten days before launch of the Agena and again
utilized it even for the staiion-keeping exercises when

we were in Houston before we cawme down here for the long
ruall That was used right up to the last winute. It is
probably one of the best dynamic devices we will ever find

for this type of mission planning and training.

13.5 Planetarium

Schirra

We finally got off the hook on that. T almost am willing

Lo make the statement
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that we do not need to go the planetarium any more,
due to the accuracy and completeness of the visual
digplay that we have of the FPerand systew. T am very
impressed with it. I..,..

Mey I ask you & specific question?

Yes.

Let us assume that you are faced with the problem of
training new astronauts in gtar recognition. Would you
send them to the GMS or would you send them to the
planetarium?

I would send them to the planetarium. You have to fly
the GMS and that can only ftrain two people at a time.
I am sorry. I was focusing my attenticn on a flight

crew selected for a misaion. Good point.
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13.6 Systems Briefings

SYchirra

T think the techrique that we followed, which has been
documented, is the ideal way to do it. A4As we come

cloger to launch we use the best experts at the Cape to
bring us up tc date on the latest changes. We started

ozt way back in 3, so it is sort of old stuff for the &
crew. But if you start with a new crew fresh from scratceh,
such a8 we are doing with the third generation of our group,
they, in turm, I believe, can get sowmething out of the
aystews trainers. T do believe they help you get an
initial foot in the door on the systewms. TUltimately,

you mush go to drawings-—-flight handbook type material

to dig it out, buu they take g lot of ftiwme to dig out and
you car get a quick visualization of how the systems fall
in place withk these gystems trainers. T am not a great

fan of systewms trainers but they pay for themselves in
more ways tran just flignt crew training. They nelp con-
trollers and other pecple. Ag we progressed, we generally
got up-dated by Lhe experts that we could find, either at
Ehe plant in 8t. Louis, which we utilized, and alsc here at
the Cape where these particular techniciars were working
with the spacecraft ard could bring us up to date

continually. This nas to be becked by people such as Doc

Hudson, who saw changes in systews and came
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up immediately and triefed we on it. If we were still

a tit in ke void on it we would start grabting more people
to £fi11 us out. (his is exewplified by such things as weter
management systems, the walter gun, and other last minute
Cranges.

1%.7 Fligrnt Experiments raining

We nad sufficient briefings on it. 7he photographic eguip-
ment, I trhought, was pretty skossh. We had a lot of time to
get use to it. Tne lasseltlad, for example-——there was
rothing odd about that camera, and we have geen it for
almost two years ard I had seen i for another year or so
on top of that. 1he Maurer camera was Just stretched to
tne limit, I adwit, to make this flight. As it was, it
Just stretcred itself to the limit to perform. It was in
short supply and we ¢id not have much opportunity to work
with it. 1t is a simple pilece of eguipment with a lot of
versatility, ard we co reed thewm for crew ttilization. The
spot meter that T insisted on having or tnis Tlight, 1 an
gtre that botn Tom and T agree, gmve us the accurate light
readirgs that gave us fthe photography we ended up having.
We used that all the time. I think this is particularly
true when you have something to look at in space that has

never beer locked at before. Kow, I think waybe people will

be aware of the famct that it is intensely bright. We ran
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almost full scale on that spotmeter...that is 17 to 18,
and it knocks out at 19, as I remeuwber.

Stafford Full scale deflectionm.

Schirra  That is full scale deflection. Now, no one gave us those
numbers. They all said fll1 and 250. We were shooting 22nd.
So, we could have clobbered scome of those shots. f11 and
250 would not have done it on sowe of those.

Stafford It was iwportant going into darkness. 1 am sure we got a
lot of great shots.

3chirra  We were changing when 1 was taking movies. I was changing
f stops even while I was taking thew. As Tom called spot
meter readings 1'd go click, click, Just to give you an
example of how valuable that piece of equipment wes. And
we can't use what I call canned sclutions for light
values. That is & wistake.

1%.8 Spacecraft Systems Tests

We wminimized these and this was because we picked up a new
function. 1f we winimize these, I don't know what the heck
is going to happen on rapid furnsrounds once we pick up the
rendezveus mission again with the Agena coming down the road.
The tests were looked at very carefully, basically to see
what we could get out of it, not build up our confidence,
which was what we used fto do in the past---but to participate

in as many of the tests as we could with the luxury, in a
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sense, of getting another spacecraft where you might throw
& switch once per half hour, just lying arcund in the cock-
pit basically. This we couldn't afford and we went wvery
lightly on that.

Stafford 1 think the main items to cover here is to really cut down
considerably from Spacecraft 3 to 6. Just & few series and
the System Assurance Test at MeDonnell, the SIM flight and
altitude chawmber, and then down here at the Cape, we had a
little bit of Joint Systewms test and SIM flight. And that
was about it.

Schirra  Basically, we participated in tests where we could help
speed up the tests. Where we were more proficient.

Stafford Usually down in the simulator...

Schirra T don't think you could afford to spend four hours in the
spacecraflt, the actual spacecraft, getting a half an hour's
worth of experience as far as swifchmanship goes. You can
get so much more than that in the GM3 if it is maintained in
configuration.

Shepard 0f course, on bhasic difference between Gemini III and VI was,
the mission in 3 was basically a check-out of the systems.

Schirra Right, so we were very well up on it.

Shepard  There was very little elge involved in that. In other
words, this flight of 6 had a decidedly different objective.

Schirra  Yes. But as a result of prepping...
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(38D Rep Plus the fact that you had tiwe on Gemini 3.

Senirra bul ag a result of preppirg for 3, we were very systems
conscious because there were new systews to te evaluated
go we weni intc them in greater depth. And we had a lot of
time. T don't think tha: where we first picked up thisg
mission, T had wuch sssurance that we'd nave time to train
for rendezvovs, 1f yow recall way back. T was kind of worried
atout wha*t eguipmert would come on the line in time for us
to really ue prepared for the reandezvous wission. As s
regult, 1 prectically dropped the spacecraft real early in
the gawe and concentrated ¢n the rendezvous simulator at
MAC and grabted it ary time T could grab it. I grabbed it
for reensry, tecaltse 1t was & new reentry mode as compared
Lo Spacecraft 3. Bo T car only say that this part of how
we luched out. We had been prepared, we knew tre spacecraft;
we hedn't charged it, 1% was a battery-powesred spacecraft,
as Spacecraft 3 was; so this helped us considerably.

PCED Hep What would you =zay of the minimum systeme test that a crew
ought 4o participate in? Or would you iike to express tnat?

Scnirra I would like to =it down and work on that a little bit
lenger. 7 would like to be jigged or doing Jjust thal.

1%.9 Fgress raining (Pad and Water)

Fgress training pad and weter, satisfactory, bui for hold

kill, we really didn't nave...
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where do you think your training fell down in the hold kill?
I don't think I had a sufficient awareness of how to get out
of the spacecraft if it was still on the pad. 1 had a
general picture of it.

You had done it before,

Ch, I'wm sorry, what 1'm getting at is things varied, for
example, when we got out of the spacecraft on the Agena scrub,
the White Room was there. The erector was brought up again,
and we got our disconnects out and we got out and went on
down; this was a perfectly safe environment..you see what I
am getting at. Now in the hold kill environment we were on
the bomb. That is just the way I thought of it. And the
splash-sult men cawme up and made sniff checks and we opened
the hatch. We played it exsctly the way it should have been
Played, but I think we sort of felt cur way along. This was
all right, we had good commmications and everything else.

So again, we lucked out. But what T am saying as crew train-
ing, I guess 1 am saying as a total posture, the whole launch
crew was not really as well prepared as I thought they should
have been. For what I call downstream hold kill activities;
everybody responded beautifully for the first five or ten
minutes. Beautifully, exquisitely, then we went dowm~
stream, it was & little harder to regroup. 7T recall for

example, that the Spacecraft Test Conductor called up to
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find out when we had switched over to external power. We
knew it; they didn't. This kind of stuff was a little
sloppy, that's what i am getting at so if I am talking
about training, it was the total package, not just the
flight crew. We went through a pretty big study up here
trying to figure out how soon we ccould get the erector up
and no one really laid down the law on that. I think this

gap will be filled now as a result of having had it.

1%.10 Parachute Training

FCSD Rep

Schirra

Parachute training, T can recall very vividly the one
exercigse I had, and I feel that every crewman who hagn't

had it should have it, but we don't have to push it right
down to the wire. It is something you remeuwber. It éhould

be done with a suit and with all the configuration as we have
done it with %he parasail chute.

Do you feel once having had it you need not to repeat it?
That ig correct. And for exzwple, if a back-up crew has

done an egres 1 don't see that they should go through it

again. Unless they feel like it. Or parachute training.

13,11 Launch Simulations

Launch simulations...Are you inferring that this is with MCC

Houston.

FCSD Rep Yes.

Schirra

It is very valuable, it is one of the best we got.
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1%3.12 Network Simulations

And Network Sims. 1 wouldn't even schedule those in again.
1 wouldn't even waste my time giving them a lift~off through
L0S. Tt ties up the simulator toc much. You have lost the
gimilator for crew training. All you do in a network 3TM

is elimb in, get it through LOS and then you dump it because
the tapes are a little out of range. As you recall we didn't
even participate in the network SIMS towards the end. We
did a couple earlier and it really messed us up because you
are in there with a can solution anyway, you have got to go
into orbit if that is what the simulation calls for:; =so you
can't respond to some of the problems that might come up.

In fact, one time I said something that screwed up the whole
similation, because it wasn't supposed to happen. Tt is
something I saw happen, but it wasn't supposed to. So I
think that we just as soon leave us out of that.

13.1% Reentry Simulations

Boy, oh boy, and if you've never done cne you'd better have
them. 1 think that the best wey %o say that is go all the
way back to where you get your updates, check your updates
and everything else. And those were very valusble o us.
Except for one thing, they shouldn't screw around with
thew as much as they do.

Stafford ©Oh boy.

CONFIDENTIAL



254

Schirra

CONFIDENTIAL

Oh, they had some failures in there that were unbelievable.
Some that worked out as failures on top of failures but
there were some over designed failures in there. We could
train for that kind of stuff on our own, but when you start
working with the flight controllers, you shouldn't put the
crew in that kind of awkward position. I believe...waybe T
didn't mean it that way. What 1'd like to say is that =all
simulations of failures that we could possible consider
within a degree of depth, not 99 failures in one simulation
but those that are reasonable to expect should be similated
early enough so that the crew can go back and practice them.
You don't throw them in the last week during the time when
you are trying to perform with another group such as the
flight contrcllers. T practically feel that when we work
with the flight controllers, that we as é crew should be
testing the flight controllers rather than the flight con-~
trollers testing the crew. We're being tested along through
training and when I get in the simulator and something is
going on, 1 try to press the flight cohtrollers to bring in
the information, because I want them to bring it up to me,
to back us up...that ig what they are there for. TUnder these
considerations the whole range network should back us up, to
help us out and they should respond to these problems, and

this is typical of what is done on Spacecrafts 5 and 7.
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1%.14 Simlated Network Simulsations

I would suggest that the crew concentrate completely on
supporting these. On the rendezvous wission there are
perlods of time when you can make the burn and get back
out again, so it is not necessarily as in our case where
we were running form lift-off to rendezvous—a total of
five hours and some odd minutes, oh say six hours gteady
work In the simulator. You can get in and get out for the
burns, and this is & real good teclmique., You get used to
dolng updates, how to log them and responding to them and
carrying it through, we hope eventually to rendezvous, The
GMS was never capable of doing this and I hope it will be
with the new wath flow, It may not be then elther., These
are probably the most valuable simulations we participated in.
Including even aspacecraft simulations.

13.15 Zerc "G" Flights

Zero G flights for EVA; there is just ng other path

to follow., They are mandatory for both crew members. When
we first looked at Spacecraft 6, both Tom and 3ohn Young

went out and developed their teclnigues for the EVA glde, and
as we were to progreas down streem we were booked in fo

put the command pilot into the loop on Zero G flights in

the mock-up in the Zero G sirceraft to practice thls procedure,

and I am sure this requires some great concentration, and so
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these must be followed. And I'w assuwming that all sub-
sequent flights are EVA flights, I can only answer by the
way we were booked up to do it, and at shis point in time,
I suspect iu mwey not be true even now, tut up until
Cetober 25, Stafford and Young were the bvest prepared for
FVA of tre wrole grouap including tre sucsequent flights
other thar possitly Fd White.
14.0 CONCLUDING RFMARKS

Shepard  Tet we ask you a question here that is not on thig list.
You d4id not have centrifuge training during essentially
the six wmonths period prior tc the flight. Did you feel
anything other tran a familiarization run with the hardware
gouwetime prior to crew selection is necessary?

Schirra  That ig gufficient.

Stafford Plenty.

Sehirra  Going tack irn nislory %o the kind of cerntrifuge training
we nad back in Mercury days, this probably was good at that
time. We didn't know how we'd stand up urder it.

Shepard it was research.

)

Benirra Trat was more of research. T think that there is no require-
ment to have acceleration runs made with a hand controller
and s suit on ard all the equipment on. HMerely a shirtsleeve

environmers is gsufficient to become acclimated to the effects

of accelerations and be aware of what is involved. 1 made
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ore change in real time though that surprised me. 1 threw
tre elbow guard up, rot the arm restraint, but the elbow
block up for reentry. I don't know why I did it, out Tommy
looked at we surprised wrer I did it. Thr reason I did that
was or. boosted flight T rad it up and I was leanhing on it
and I could keep &y hand on the stick because T used the
mike tuilton on the stick, so recelling that from accelerated
flight on boost T knew T would probably need 1t on reentry
if we got irto & high G reentry. As it was, we had less
than % g's, 1 think it was about 4.6...

Stafford 4.% was what we got..Chris said 4.8 by the way.

Schirra Yes, T know.

Stafford T think that our G meter was probably a little bit low, of
course 1t is a gross indicator anyway.

Schirra Yes. Because normally the Titan pulls about 7.7 G's at
8FCO and we only showed 6.8,

Stafford 6.8,

Schirra Sa 1t was probavly a little bit low.

Stafford Yes.

Shepard You weren't rumming a V-g plot on reentry anyway.

Schirra Ko. You do have an awareress of G but this is develcoped
from the mission simulator watching the fAcceleroweter work
ard it should be working everybtime you practice reentry.

It is a very iuwportant cue.
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Stafford Yes. We had s total of a half a day before GT3; it was the
lagt centrifuge training either one of us had, and I think
it was completely adequaste.

Shepard Yes, I think we ran a year back.

Schirra Yes. 1 think <that we were couwpletely trained in all areas
that were involved in the misslion other than the last minute
changes that were brought in, We went tc extra effort,
particularly Tom did, on preparing himself for the sextant
sightings and thia was uncalled for, but Tom, on his own,
in that sense went to great extremes to get a complete grasp
of what was involved in these sextant sightings with obviously
good help the peovle came down from Wright-Pat
and ag a result Tom, I think, probably did =s good a job as
anybody will ever de checking thege sextant sightings. That
is & good example of what can happen to you though, We
didn't have that time prior %o October 25, and I don't think
that we would have anywhere near the kind of deta that we
both feel is good data from these sextant sightings.

Stafford All this data was good and the coordination of the crew was
very goed, that is, it came off mccording to Hoyle. And one
thing about anything like this..it should be practiced in the
total environment snd this is how I came up with the idea of

using the neck dam and the lightweight headset because it
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wasg in the GMS, with the star field that progressed in
orbital rate and a flashing light from the Agens that would
be the orbital mechanics with respect to the celestial sphere,
and so right then we knew exactly how we thought the angle
would decrease and then come back and increase in the rota-
tion of the knobs and everything.

This subject is going to be brought up in the Management
debriefing and T'm realling going to clobher these people
from other parts of MSC who feel that they are capable of
telling uws what training requirewments are for the equipment
that they throw at us. I am particularly perturbed about
this so called Ames deal, and this will not lie dormant.
There is one more comment that I'd like to bring out and that
igs we had probably the worast prepared spacecraft for equip-
ment, stowed equipment, that ever left St. Loulis. We were
caught between a major program on Spacecraft 5 and the first
incentive contract on Spacecraft 7. An all the equipment we
were to work with on Spacecraft 6 in any wanner or form was
not ready for us to work with at St. Louls, and we finally
grabbed off pieces and bits and parts while here at the Cape.
But for these delays in launch, we would have been very badly
prepared but for the spacecraft and the mission itgelf. All

the side tricks such as photography, equipment was wiserably

set up for the spacecraft; as we set up the rule to have it
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ready in S3. Louls prior to spacecraft ship.

In fact, at the altitude chamter, the majority of the items
we had were blocks of wood mocked up.

T car peint my finger at every component of M2C, Houston,
and blame these people for not meeting the schedule and if
anyone wants to play gaswes with that one, TI'11 lay it ocut.
We retraced our footsteps on our farget that we initially
had which wes Agena. We had gone o great lengthes to block
out time at Lockheed. We were up there twice; the first
was the exposure to Agena and basically i! was a goodwill
trip. At that time we nadn't beer assigned o Gemini VI.
This wag with the Gemini IT1 crew. I was very concerned
about their casual attitude about Agens. We went back a
second btime specifically ther assigned to GTA 6 and sat down
and asked some very specific questions about thre capability
of sleeping while docked on the Agena, of making an SPS burn,
of making a FP'S burn. We came away from there having agked
very canrdidly as those who were about %o use this wvehiele,
"Jo you rnave any reservations abou:s these three items?™" No
reservations about sleeping wnile docked. XNo reservetions
about 5PS. Then about three weeks before the flight in
Houston & big meeting oceours and everybody is up in arms
about the fact that we were sleeping on the Agena including

Lockheed. Aréd up in arms about the 3PS burn; the FPS already
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it; wmeaning runrirg lighus on the Atlas and the cone lights
ard ACQ lights or. the TDA. With these T believe that there
should be no protlem with rendezvous and docking no matter
what attitude the Atlas is ir. Thisg srould Te continued
as a back.p, a cheap backup in relation Lo zhe time lost
waiting for another 'gena if we have anotzer bomb out.

Lel me hit ore shing....'d like to Tring up some specific
facte with respect to trne termiral phase of the rendezvous.
Or. this migsion, everythirg went very nominal and as we
poirted out before we decided to melect & conservabive
approach as far as transfer, to ingure we would have the
proper lighting conditions. The terminal phase and the
turns leadirng up Lo the termiral phase for bhoth the plane
and phase kecp the crew completely occcupied full time. And
if the crew is rotl adequablely trained to wrnere itrey rnave
nearly every angle and position nearly memorized or be

able to derive i shortly and run into any troible, then
the provacility of cowmpletirg tre rendezvous is greatly
lowered; and T thirk that the crew should be able to
ingtantareously change over from a closed loop to an open
loop with any type of failures trat would persist at any
time and iz this, it takes a great amourt of training ard
no other activities should be scheduled in the over-all

fligh*t plan that would have training that would detract
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from the prime object of rendezvous on these subsequent
Gemini missions and it algo should be brought out very
specifically in the Apollc project with the LEM rendezvous.
This should have the number one priority by far, because

T have seen cases in wmissions where certain winor items
such as scientific experiments would get a lot of ewmphasis
and the training would not be available for the real priwme
item to the degree which it should be. I somehow have the
feeling that the people at MSC and posaibly the American
rublic now think that rendezvous is really = piece of cake
and 1'd say we had very great circumstances there and every-
thing worked properly. The wain thing that occurs is that
if everything does not work properly, there is a good

probability that the rendemvous cannot be completed....
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