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: CONFIDENTIAL

ZREFACE

This preliminary transcript wes maede from voice tape recordings
of the Gemini VIII flight crew debriefing conducted by Castairn
Schirra immediately af+er crew recovery, March 18, 1966,

A subseguent debriefing was conducted at the Crew Guarters,

Cape Kennedy, Florida, by Mr. J. Van Bockel on March 19-20, 1366.

Although all material contained in this transcript has been rough
edited, the urgent need for the preliminary transcript by mission
analysis personnel precluded a thorough editorial review prior to its
publication.

Kote: The section covering the problem area encountered after
docking and referred tc as the Gemini VIII Self-debriefing is cont-

ained within Bection 4.0, Orbital Operation.
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1.1 Crew Insertion

Armstrong

Scott

Shepard
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1.0 COUNTDOWN

Crew insertion wasg at T=115 minutes, which gave
us more than adeguate time to complete all re—
quired functions from the crew point of view.

We had one discrepancy in the right hand harness.
Apparently, the coke fitting on the left aide of
the seat attachment had been fiiled up with some
gort of glue or gcmething, and I never did get
to gee it., It was behind me and Pete Conrad
grabbed it and cleaned it out. I could see him
working in the mirror -- he and Gunter, 1 guess,
It took him a good 10 minutes to get that thing
cleaned to where it would work, and then there
was gome question as to the pre-leveling on it
and the spring —-- whether cor not it would work.
Dick Gordon tried it out a couple of times and
showed me how to put it on and take it off. I
don't think there would have been any problem
with it, once they did get it cleaned up, but
had that, whatever was in it, bheen s0lid it might
have cost us a launch,

This eould have been a serious problem, It
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apparently was some kind of epoxy. Had it been
harder it could have delayed the launch, It was
harc on the surface only, according to Pete. It
was soft underneath, I1 had not cured completely.
It could have been seriouas.

Two seguence tests involving gimbal monitoring
were performed. There was, apparently, a repeat
of the initial tests and we were not informed as
to what was the reason for this repeat. It gave
us some concern, that we may nave some difficul-
ties with “he spacecraft/ aunch vehicle combina-
tion that we did not understand. The 5TC gave us
periodic news concerning the status of the Agena
launch and orbit, the fact that first its shroud
was indicated to not be released and later that
they had indications of good shroud release. It
was very reassuring %o get that information., The
D-Rings for the ejection seats were unstowed by
the sult technicians after completing the ECS

and shculder hamess commeciions, This procedure
worked well ms Zt's very difficult, although not
imposgsible, to reach the D-Hing stowage pins when
the shoulder harnesses are in the locked positions.

However, 1t leaves you in the cockpit a fairly
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long time there with a loose D-Ring, Do you want
to talk about the EVA visor stowage, Dave?

We'd decided during SLD to stow the EVA viscor

up behind the TV monitor and this worked out very
well, It gave me quite a bit more room in the
cockpit to move my head around, and once we got
into orbit it was easy to unstow the EV visor.
I'd recommend that for anybody és tall as myself,
like the next bunch of guys.

The lefi-hand attitude indicator needles were
referernced %o rates and on low scale, and a small
oscillation of the needle could be obgerved ag
the vehicle responded to wind snd engine gimbal-
ing. After the erector was lowered, we unatowed
the mirrors and checked positioning of the mirrors
to determine what the best location was for ob-
gerving the ground as close as possible under-
neath the spacecraft, the purpose bheing to
determine the bezt way to check if you were over
land or over the water when coming down on the
parachute pricr to releasing the single point and
going to the landing attitude. This appears to

be a practical approach and was used at the
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termination of the flight. I used a zipper pac
in my suit for increased comfort during Zong
pericds on the pad and found it <¢ he very useful
and not objectionable at all.

1.2 Communications

Armstrong A1l our communications checks were satligfaciory,
&s planned. We felt we nal gocd information con—
cerning the.status of our launch 4ime, launch
azimuth, and so forth. How about the update,
Dave?

1,4 Launch Azimuth Update

Scott T"he update came in right on time ard the needles
loocked exactly like they were supposed +ta. All
of them were nulled. There was no question thal
we had a good update, baseil on what we had seen

during the SLD.
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2.0 POWERED FLIGHT

My impression was that engine ignition wes pretiy
much as expected, but perhaps smocther, if anything.
Lift-off ccecurred on time as expected, but wes very
definite. There was no question about lift-off and
the time at which 1lift-off occurred, both from my
feeling of emotion and alsc from the point of view of
gound.

I agree with that. I think you could tell right

away when the bolts went. I also thought that the
trangition from lift-off wes smocther than I had

expected——the buildup to the thrust.

2.2 Pitch and Roll

Programs

Armstrong

Scott

Armetrong

The roll program started at ¢ 1/2 seconds and the
roll program ran to 93 degrees instead of the

97 1/2 that we expected. The pitch program started
on time, We neoted some mild vidbration at 20 to ACQ
geconds and then the vibration disappeared.

I could feel the pitch program when it atarted.
Could you feel it, or were you--~7

T think I could detect the increase in retes, no

quention about it on the gauges. I noted as we
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accelerated that shingle on the nose was flapping in
the breeze, and I understand that Dave had one
flapping on hig gide, too.

Yes, I 4id. You could see it. It was a white one

right up in the center of the right side.

2.3 Engine 1 Cperation

Armstrong

Scott

2.4 Staging

Armgtrong

Scott

We had no noticeable POGO.

I agree with that. Ncone at all.

The staging was very smooth and we got a definite
crange-red fireball that we went through just as
reported by Wally on his flight. I felt that I could
see an increase in window deposit at that time.

I thought the same thing. I think we were both
watching for it and knew when it was supposed 1o
occur, It was quite evident that we did fly through

some. I could see the deposit on my window.

2.5 Second 3tage Ignition and Guidance Initiate

Armstrong

The second stage ignition was Just as we had expected
It wag very smooth. Rate needles were very smooth
with no oseillations in either axig. Guidance
initiate came ¢n time and was smooth. What did you

cbeerve in attitude, Dave?
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2.6 Steering

Scott The needles were as planned, I guess, except the
pitch needle did not seem tc have as much initial
deflection as I expected, I expected a full scale
from preflight discussions. It locked like about
4 degrees and guided into zerc in a matter of 2 or 3
secondg; whereas, the yaw needle wes as planned, I3t
took about 4 seconds to come on in. Then, hoth of
them were nulled. T guess the yaw needle was aboul a
quarter of a degree off and they stayed that way the
rest of the way. Very smooth.

2.7 System Status

Armstrong Immediately after that, I asked you %o check all
spacecraft systems. What did you observe there,
Dave?

Scott Everything locked pretty good. T think the ECS 02

pregsure ﬁas g little high, but the rest of the

systems locked nominal all the way around. Pro-

pellants and RSS were all good. The fuel cells were

steady all the way through and I never 3did see a

Delta P light during the whole launch phase.
2.8 SECC

Armatrong We had a V/VR of .8 gt 9 minutes ¥ seconds on my clock

from the ground, and got SECO approximstely on time.
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4.0 INSERTION
%.1 Post SECO

Armstirong There were no regidual rates st the time of BECO.
The IVI's counted up to 4 aft, and I don't recall
right now Just what left-right and up--down were.

Scott When I locked over right after SECO, I copled down
guickly 4 aft and 25 up on the IVI's before you made
the barn. At that time, also, Address 72 was 25726
and Address 94 wes minus 2015 before the burn.,

Z.2 BSHC0 Plus 20 Seconds

Armstrong We started the separatior burn jus: after 6 minutes
and Dave didnt't hear my first hack, 50 we burned in
the geourzers for a couple of geconds znd 1 gave naim
ancther hack and separated. There wes a ot of debris
flying around the spacecraft, generally in & forward
direction, forward ocut “n front cof the sprececraft al
this time, including some which appeared to be liguld
srheres and some which appearsd to be pariicles and
some pieces of unkaown shaped debris. We nad
decided before flight that we would not eitison the
fairings immedlately, but let the other parts of the
geparntion seguence clear up before we Jjetbtisoned the

fairings, s0 we could separate the two. And so, 1

CONFIDENTIAL



Scott

Armstrong

Scott

Armastrong

Scott

CONFIDENTIAL 9

proceeded to roll upward t¢ a hesds-up position,

By the way, our separation burn was 7 seconds, and I
read 10 aft on the IVI's at the end of the sequence.
After we burned into upright, I had 18 right on my
IVIta,

That'a right, I copied that down ag 10 aft and 18
right, and I had a 12 up in there somewhere, &t some
point.

Thaet's possible since we were slowly rolling end

the IVI's were transferring from one exis to another,
The surprising thing at the time was Dave reported
his 72. What did you get for that number?

For 72 I got 25748,

Which was an incresse of 22 feet per second, while we
had only burned an indication of 6 feet per second
on the IVI's., This wag a little bit surprising to
ug, and if locked to us as though, if the 72 Address
were correct, that we had a fairly high apogee,

The initial report from the ground was a 155 apogee.
I also got at that time for 94 a minus 0002, which
means thet changed significantly. I might as well
throw in the others herer 52 was 0, Address 95 was

minus 0010, and Address 89 wag 03072. The orbit they
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gave us &t first wasg B85 by 155,

We Jettisoned the feirings at this time and had a
gtrong moment, As I recall, it was yaw right and
pitch up moment, asscciated with the feiring lettison.
I could gee them go by your window, %oo, by the way.
I could watch both fairings go. Prior to this time

I hadn't been able to see the scamner fairings, bui
by this time I had flosted high encugh up in the
cockpit where I could gee the edge of the scanner
cover at the time it left, and watchned both scanner
cover and the noge faring depart the spacecraft.
Since we pitched up slightly at the time, I Zost the
noge fairing imredistely below the nose, and it
disgppeared. Of course, the fairing for the gecanners
disappeared out the left side of the window, almost
immediately, also. I could see scme sTATKSs coming
out, asaccieted with the pyros that were releasing
thoge fairings, epparently.

After putting the spececraft in FULSE and flying it
to the horizon marks on the window and to zero yaw on
tne baill, T put the platform in CAGE SEF and then,
upon stebilization, put it in SEF and PLATFORY Mode

on the Primary Scanner. We noted that the spacecraft
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then was hanging on the left-hand deadband of the
rlatform with apparently all the thruster noise coming
out of the right side. We could not detect any
actuation of the thrusters on the left side, and it
sppeared that this was taking out the yawing moment
from the water boiler, At that point, we continued
with the Insertion Checklist. 7You have any comments
on that Deve?

4.3 Ingertion Checklist

Scott No, it was nomirnal. 4As far as T could see all the
electrical readouts were well within tolerances and
steady. The batteries looked good. There really

wasn't much to it.

CONFIDENTIAL



12

Armstrong

Armetrong

CONFIDENTIAL

4,0 CRBITAL OPERATIONS

Tne one thing that we had deleted, as a result of an
agrzement Jjust prior to flight, was that we would not
extend the HF antennz and do an HF check, since we'gd
Jjust nave fo retract it agein sricr o docking. We
left the platiform aligning on Primary Scanners for

15 minuteg, and &t this time switched to the
Secondary Scanner; the result there was the game as
vhe Primary. We didn's see any significant change in
sracecraft astitudes. It ook sbout 1 1/2 minutes
for tae Zecondary Scanuer to Zock up, and we s%ill
were riding on the left-hand dezdband with the water
boiler apparently still contrituvting to a yaw momens.
I guess avcut this tirme we got the Fuciear Emulsion
on. It was &t 2% miautes, and %they passed up our
orbit as 87 by 147.

Cver Ascension we were given g GMD of lift-cff, which
turned out to be 16:142:02. They said they were
starding vy for a Comm Check and to switch ¢ TUHF

¥o. 2, The reception on UAF No. 2 was nct guite as
good as on Xo. 1. We completed that check and wens
bvack to UHF Ko. 1. We were coming up over Africa,

and T nozed a bright red gpot on the ground whicn
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appeared to be a fire similar to a Texas ¢il well fire.
I reported it to Dave. He couldn't see it out his
window. Aprarently, it was too far to the left.

I noted looking out the window I could see nc horiuzon
at all at that particular time. We also commented on
the stars, and T had noted that at 30 minutes we
could both see stars. Sunsget was 34:08, so I guess
we were seeing them before we crossed the terminator.
That's right. We could see stars, but had completely
lost the horizon at this point. It is a very sur-
prisingly long periocd of time when the horizom isn't
really evident at all.

I also noted that at 38 minutes the thruster was
gtill firing from the right side because I could sece
it. T could see the flash from the firing thruster
out my window.

I ceuld also see those thrusters firing through the
righlt window. I couldn't see anything out the left
window, In this case, it was darker locking out my
window than it wag looking out Dave's. Apparently,
Dave's side was in the light; mine was pretty much in
the shadow.

This was also aboult 4 minutes after sunset. There

was a horizon visible out my window with which I
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taocught T could meke measurements to within abcout a

degrec. -t owag a well-definad sort of a ligas

colored hare or sons sord ol air-glow Syze horizon.
Trere wasn't any cclor asgociated with 1%, but 1Y was
a delinite horizon.

Arcastrong I nosed tnig also, a.@ 2lsc nobesd that ihe cockris
“ights haed Lo bz cuaite low Tor you to be able o
iderwify thes horizoa Toundary accurste y. uring ths
nigh®t saganes | orarn wiaile lights on the left gide at =z
low Zevey,  dow avoul the rigns gide, Dave?

sooly I »an read lignts on the right side. I digdr'iy ever
notlco trnat you had white on, I Juss got tne habit
in the gimilzcor of surning the red cor.

Armztrorng We Lurned tae radlators fto FLOW at 35 minutes. WwWhen
did we activale tre 3-%7

Soolt Fumber 7 ag 20 minutzs sad 10 secondg,

Armstrong Turroed the C-Beaconag to OOV and ithe C-Adazter to

CONIIKUOLE, =23 called cut at 40 minubes.

r‘r‘
¢
0
ol
—
_|

Fusss tre next Lning was bthace tass over Carrarvon
where wa got & GO for 16-7 after woe called down tne
el cerl amps and main bus voltage, all of which
looxed pretsy good. 1 guess the No.o 1 ozectiorn wag

pulling more o the load trhan Xo. 2, bus It was well

e
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within tolerance and toth of them were gteady. 1% was
protty well distributed among the siacks.

Yeg, I roted a sigrificany split between the two
bussez. I don't recall {the numbers but it was very
r.oticeable from my side.

Yeg, at the J0/NQ CO cver Carrarvon No. 1 main was
14.5 amps and No. ¢ main was 8,0, so there was a
significant difference between the two, tul 1t was
wiell witzin the 10 amp limit,

Carnzrvon gave us a GO on the water boliler, so we
Surned Fvacorator teo KOEMAL., We started an Accel-
eroneter Biag Check at thisg time. Dave set up the
computer and pushed START COMP.

Yes, we notZced that Carnarvon cul their summaries,

I wouald say, abeut a minute and a half after we
started the BLias Check, and I got the impression

that thoy figured we were through at that time. It
may have beer a little carly, althougrn I'm nct sure
exactly how they were set ur cn the ground to dc it.
But, we were suppose o, as I understood it, go Tor

% minutcs. We continuel on through a 4 minute period
and at that time I reacd ocut of Address 80 a mirus CT04,

51 20001, and B2 was minus 0004, which was & measuro-
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able quantity. I was surprised we had that much,
During the 3% minute period the water boiler was still
yawing ug to some extent. I put in a couple of
rulsges to correct this and Dave reminded me that I
shouldn't put in any pulses during the Accelercometer
Bias Check. 1 agreed. Later it occurred to me that
Just the water boiler exhaust would rrobably be
putting =zome bias into the accelerometers. Perhaps
the pulsing, being in the opposite direction, would
tend to cancel out that bias,

I guess we alse got a2 time hack there and the clocks
were all running pretty good.

At this point we started ocur Cockpit Configuration
Contrcl Sequence and removed our helmets, gloves,
life vegts and got out the light-weight headsets and
started tc stow the cockpit into the orbit configura-
tion. Any comments on the stowage there, Dave?

Ne, that seemed to go prettiy well.

I think Dave put on both neck and wrist dams
immediately, and I waited until a later time to put
orr those neck dams.

Yes, I think that might be an interesting point. I

think you made a comment about the flow coming up to
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coel you off. I noticed once I got my neck dam on
that I was quite warm under my chin where the rubber
was against the skin. T had to keep my head down in
the books. Although it was cooler in the suit, I
guess 1t was a little warmer outside up against the
rubber of the dam.

Armstrong I noticed that your neck dam was ballooned up fairly
high, How abouf the TVMoniteor stowage? Did you
ungtow that at that time, Dave?

Scott I mstowed the TV Monitor sand handed 1t up to you.
It came out all right, as planned., I guess 1t toock
vyou awhile to get it in the orbit stowage locationm.

Armstrong I had a good bit of ftrouble in properly stowing that
on top of the seat, I didn't seem to he able to
get the elastic bands and hooks fastened into the
appropriate fasteners on the top of the seats.
Finally, I had to remove the velcro, take it down in-
to my lap, and readjust the straps, since i1t turned
out that they were not in the proper location on the
viewing monitor to fit the fastenings. After re-
adjusting them and putting them back up, I was able
to satisfactorily stow it on top of the seat.

scott I might also comment on the EVA visor which was stowed

up behind the TWMonitor . 1 thbught that was a good
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place to stow it. It worked real well and it was
secure throughout the launch and afterwards. It was
eagsy to get out. It also enabled me to have a little
bit morc room inside the cockpit arcund my head with-
out that extra bulk. That was a pretty good place to
stow it.

At this time we were coming up on the Hawaiian
Islands, I had the Islands in sight, and could see
Hawgii, Maui, and Molokai. Oahu and Kaual were under
the clouds. As we passed over we did not point the
spacecraft down to look at them, since we were
egssentially starting = vlatform alignment for our
first Height Adjust Burm. We discussed the require-
mert of a platform alignment at this point since the
burn was going to be only about 2 feet per second
retrograde, and we were quite sure that the amount of
misalignment in the platform at this time was insig-
nificant., But, Just for the drill of doing it, we
went ahead and allowed the platform to be aligned at
thig point. T think we talked about at least doing
a shorter one.

We alsc checked out the computer and the transfer of

25, 26, and 27 intc the IVI's, and that seemed to be

working well.
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We were coriing up oa Baja, California, which was
clear., T could see it out the left window very
clearly from 2 long distance out. 1 observed

Los Angeles Basin Area and a large number of aircraflt
contrails over that area. From orbit they were cuite
large and easgily recognizable. I could see dry lake
beds in the Lcs Angeles area. T tried to zick cut
mdwards, bus wasn't actually certair that I could see
tne bBdwards lake bed gince we were fairly far socuth
of that moint.

T thought it was irderegting that the conirails were
visible, toec, T didn't expect to see them thazn
readlly.

We observed the Texas Ceagt, coming up over Housteon,
but we were in an attitude for & burn so we rezlly
couldn't lock down and see precisely wnere we crossed
the coagl, I didn't actually pick out any particular
locaticn on the Texas Coast that I recognized;
altnocugh it was cuite evident that the large crescent
trnal runs from east-west down to rorth-south was

rart of the coastline we were coming over. We had
our first vurn coming up a3t whkat %ime, Dave?

1:54:37.
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It was a 2.9 retrograde burn, 5 ssconds irto the
Torward-firing thrusters. We already had the
aprropriate numters irn ihe computer and transferrad
them to the IVI's., We switchned oui and back in and
reinserted them to take out any bilas aszrroximately

a mizute before cvurn, We made that burn in PLATFORM
Mede. The burn wag done on sime, but we had
difficulty removing the residuals. The residuals
would vary. Iach time we punched uz B0, 51, or 822 it
would come gut with a different number. We had sore
digcussion at that time about Just what this meant.
It seemex like 1t was iaking cuite awhile for the
cemouter $o nrocess tre acceleromster information for
gome reason or anotuer. Withia a2 matter of 4 seconds
ceitween readcouts you would get 2 foot per secord
aifference. For ingtance, after that burn we tried
Lo auil tre residuals and ended up, finally, with a

L]

mirus C0C3 in 8% and a minus G009 in B2, with 80 &1l
Z8ros.

We dlscussed this with the ground ard Jim Lovell nmen-
tioned that it was probably the accelsrometer vias

arnd they were ready tc send us a correchtion to the

bias at this time. This fthey did. A% this point we
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started vnpacking some food in preparation for the
firgt meal. I unpacked Meal A from oy left—hand
wing cox and started recenstituting scme cof the food
and placing it arcund the cockpit on velcre. Dave,
meanwhile, I think, was starting to unpack some of
tne thirgs or his side.

Deoit itignt, samec wing tox. Pulled a meal oul, recongiituted
a cotxnle, and stuck them tp on the ceiling.

Armgtirong AT this ftime I think you made some comment about a
heady feeling.

Seott Yes, I just noticed that there was scme fullness in
the head and asked 17 you f2lt thne same thing., You
sa’d, "Veg" that it was very similar to what Frark
Jormar. ard Jim Lovell had mentioned in thelr debriefl-
Tug.

Armstrong I hadn't really roticed it urntil ycu mentionea it to
me, ard then upon thinking abtout it, I thought, "Yes,
trai's probably the same thing that had been reported
by thne Gemini VII crew." It was cercainly net a
strong gymptom.

Scott do, Just a notice of something new and different.

Armstrong In preparation of the cockpit, you asxed me to hard

you whe Flight Plan, go you could check and see where
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we were. Upon checking, we found we had our Fhase
Adjust Burn coming up pretty soon, and were a little
behind on aligning the platform for that burn. So,

T immediately started aligning the platform at that
point. Tastead of doing this cne in PLATFORM Mode,

I did it manually in PULSE Mode to bring it in a
little faster gince we were a 1little bit behind.

I think we finally did get into the burn on time
without any particular problem, T made a note here
that propellant gquantity was 98 percent before the
burn.

I think Just prior to this you had managed to get the
sextant bracket and the sextant unstowed and installed
on the windoew. Also, I noticed at that time that

the ECS oxygen was gtill rumning on the high edge of
the wvent break--the high edge of the yellow band.

I alse noted here the quantities on ECH 02 and the
E3S. We had 70 percent for the ECS 02, 90 percent on

the Fuel Cell 02, and off-gscale on the H It was

5
sort of a record for D-3.

We did the Phase Adjust Maneuver in RATE COMMAIND
Mode, since I wanted to have a charice to operate the

RATE COMMAND Mode through a fairly long burn., We did

that burn on time. It was 1 minute and 8 seconds
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long, approximately. We had some trcuble with the
residuals again., It wasu't consistens. What did you
ovserve on those, Dave?

It seemed like we were still getting slow regponse

s¢ 80, 81, and 82. Finally, you worked on them, and
got them down %o OCOCL or 80, minus 0001 on &1, and
Q0003 on 82,

Zven without inputs, we would seem to see residuals
that would vary. It might be 2 the first time you
rtnered ur 82, then it would be 4 the nexi time you
punched uwp B2, Kext ftime it would be bhack to 2.

You coculd almost take the residuals out by waiting
ursil the proper time to punch it up. After that
burn, I nct=d propellant quaniity wasg 88 percent.

& couple of comments about the food -- I reconstituted
a vpackage of chicken and gravy, I think it was, and
gave it plenty of time to reconstiiute. I'm sure it
was ralf an hour, but with an adequate amount of water
in it 4id not really reconstitute satisfacteorily. It
was still dry in spots and had not completely recon-
stituted, but I did finish that, and was using the
fruit juices as sort of an incentive to keep up on the

water, I finigred up one of my fruit Juices out of
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Cirst vackage and haa the seccnd che algso recon-

4H

ghitutza. I feuad “thal, when T had a 1ittle tipe, T

]

co.ld i1l ihose bagg up with waisr and kesn thoem
Tandy, and Sake a drink whenever I had a counle cf
mirutes wita aolhing Lo do. We also aed a package cof
btrownises irn the flrss meal and Shesc cubas were stuck
togetner. T couldr't fake them apart without breaxing
the profcetive coating around the ocutside, and thoy

were vary crumbly or the ingide. It was oulte

dizfieulit to cat these things withous getling crumbe

£

ground the cscxkplt. 1 rescrtza to keeving 1t ss=ale

e

2%t all times and biting off & piece while i1 was in-
siae the package, ard theun pulling i< cut witn oy
teeth o [ woulan't lose the crumbs ingide the cocekpid
I remonber you made the comment about the brownies
teisg crimbly. 1 kaa i ture salad package that I

out in, [ think, 4 ournces of water iregtead of 3,
because 10 didntl look 1like it would all ged inse it.
It sat there for about a kalf ar hour, and it algc

waa dry and not yet complotely recoastituitea. I ziso
fixed a pacaage of Julce at shat time. T think (5 was
a good idea taking along a 1ot of those drinks. You

gould fix ore up, stick it in the top, and when you

had a crance, dring it to kect you up on the water.
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Armstrong We found all along that unless you really worked on it
it was hard to find time for eating and drinking.

The packaging situation and the time requirement to
reconstitute the food are such that it's very
difficult to complete a meal in anywhere close to a
reasonable amount of time. We did make an effort to
help the reconstituting process by kneeding the

bags pericdically. This, however, did not seem to
fully do the trick.

Scott At some poirt in ouwr training I remember hearing the
comment that there was a new contract let for the
food, This is the first food provided under that
contract.

Armstrong I guess the most significant aspect of this period is
the fact of the time requirements imposzed by the food
reconstitution and the lack of time available in the
Flight Plan to complete this activity. It is
unguestionably going to be a continuing problem on
remaining Gemini Program flights because of their
extremely busy activities throughout each day of
their planned activity.

Scott Another thing on the food--I don't think you'd ever

have time to put the germicide pills in it, you know,

CONFIDENTIAL



Arsirong

Armatrong

CONFIDENTIAL

if you were carrying cul She regl, of tne missioa.
There's juss net time to sake carc of a clean Uz
after tre feod, I found that T ate mine and Just
wadded 14 up, and gstuck It ir the 1i5tle garbage tag

watls zet

Yod

R

Vrig owag reporved as a problem oy the Gemini VI crew
previocugly. We ware mot particulsrly congerned with
this at this tire becavse we had planned uo dispose
of aZl our Tirst day's food wrappings and cur tarow-
away bag during tne EVA portion of the Zlight Plarn.

T trizd one package of cheege sandwiches, which
segmad bto work oub rrotiy well., They are net bad ana

it i=m tnem. Jaey ebimulzte your thirsv,

Ll
.
¢
L
=
ct
[
4
o
ch

which halps xest up the waler.

In this arca, gincce Dave wag 80 busy wilh tsking care
of “he beok weoerx on the rigrnis side, I recorstisuicd
gome fruit uice for him when I had a Tew minuies froc
time, and 13 scok him aprroximately =zn hour fror that
Lime cefore he had time to get around Lo drirging auy
of it. I righ' monilicn ab thig btime tha: owr 203
cornfiguration was twe-fan overasion with the suit
neat excharges on MAX CCOL. Of course, the svacecrzs’t

did not have a cabin heatb cxchange Zor the cabin Zan.
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We were certainly not cool in this configuration, but,
on the other hand, neither were we particularly warm.
It was a satisfactory temperature situation, in con-
trast to the problems of Gemini VI where they were
unable to get a satisfactory temperature balance in
the gpacecraft., It appears as though we were working
the Environmental Control System at its maximum
cocling capacity for a situation where little physical
work was required. Should more strenuous activity in
the cockpit with regard to restowage and so forth be
required, the system would probably be inadeguate.
That's right. 1 agree with that. I guess the next
thing we did was the plane change. There was a
nominal platform alignment. I guess Neil did it
about 15 minutes before the burn and then yawed 90
degrees right to south. We had a 26.2 Delta V at
02:45:50. Residuals at the end of that burn were all
zerog for BO and 81, and 00003 for 82. I think we
still had the problem of something unusual in the
residuals.

As I remember, on that particular one we took out some
of the 0003 and punched 1t up again and still got

0003, BSo, we decided we would continue with that.
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Wo did not kave celesiial ix points e use oy a
pacgur for these buras and protably feel 1t would
Fave beon an aivancage to zave 1t availatle.

3cots Yea, T think they cculd add that to the mareuver up-

date with one nmore word.

Armetrong Right.

boobt Letts geec, ziter the burn you gol the optica’ signt
JUtL.

Arnserong "ra% is gorrect. I was pleasgsed to gee that it was

oncrative. The opbleal sighs, of ccurse, woula oe
ugeful on the celasrial Tix backup type burng., Coming
Lty Hawzii =t ahout three houras, thore was no mention
of an addisional height adjustment so we assumed that
it was net going to be required. Llzor arriving at
Guaymas, T telieve, we got word from Houstorn that a
birn weouald he regqulred at 03:0%341.  As we recall, we
got the informatliorn or this burn just & nlrube or 30
prior to tre time of the burn, which gave ves a very
1ittle tirce to reoriemnt thc gpacecraft into burn
attitude, and ro sime whatsoover to aligr the platlorm
We did make the burm on vime, bub o should be m tro-
cedurse that is to be avoided since the crew iwn this

situation is probakly involved in activiicics avt the
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time that would preclude the success of a guick
reaction type mareuver such as this pariicular type.

deott And one thing on that -- you made the bura based ou
g Delta t. We nesver had a chance to go into the
computer and set 1t up on the IVI's; therefcre, we
had no chance to take any residuals out. 3o, it was
sort of a pretty guick locoss burn, We had been paying
gignificant attention to all the other hurns and
taking out tenths of feet per second., We just
punched in 2 feet per second without much preparation,

Armetrong At this time it was our plan to seud a command to the
Agena for the acguisition lights on; however, we dic
not have a radar lockon at this time, so it was not
possible., They indicated that the command had been
gent from the ground and a MAP was received. B5Sub-
gequent to passing Texas, we reported intermitient
flickering of the radar lockon light. We reported a
g0lid lock at 179 rautical miles range, affer which
we initiated the Rendezvous Tegt,

Scott We expected to get somewhat less than the optimum 248
nattical mile range for our particular radar config-
uration. They had actually guaranteed a lock-on at

185, so that was really pretty close. Not having a
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logk or until this point in time prevented us from
getting & comulete radar tesw, this Herndezvous Test
on the rajar. Rut, in looking back at it, I'm not
gure that's really too gignificant a test anyway,
because you get it during the pericd from KSR $¢ TPI.
You get eszentially the same kind of thing; although,
it would e nice to know if you were having any
rroblems earlier. We just barely got 2 data points
before we had the NSR burn, which wasu't too signifi-
cant excest to be able 4o see that it was calculating
range rate ia an acceptable Irend.

At this point, too, we also nad a fuel cell purge,
the first cne, and it went real well, As I remember,

there was no Delta P light on the H, on Section 1,

2

I

but we did get a Delta P light on the Section £ H2
turge. During the H2 purge the Delta P meter went
from .€75 %o .76 cn Sectiorn 1 and .70 on Ssction 2,
and during the 02 purge it wemt to .65 on Section 1
and .65 on Sectiom 2. So, they were preity well
nominal Delta P's.

In apprcaching the ¥SHK burn, we puncned up START COMP
after inserting the numbers and got a lot of non-

understandable numbers in the IVI's, which apparently
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were a result of something being stuck in from the
Hadar Rendezvous Test. So I asked Dave to reinsert
the numbers, He did., We cycled the Computer Mode
Switch and pushed 3TART COMP ags=in, and thig time
gol the correct numbers. TBut, in going througr that
gecuence we missed our time for vhe N8R burn.

I think T had put in, prior to the Rendezvcus Test,
the proper numbers in 29, 26, 27 and fhen wher, we
tried it at the NSR burn time we got these sirange
numbers. I reinserted the same updated numbers as I
had before ard they came ur all right the secord wime.
What were those numpers?

25 was 0057C, 26 was 00224 and 27 was all zeros.

I remember that was o 61.6 feet ter second burn.
Yes, That's right. Our buran time was to have bean
0%:47:35 and we actually burned at 03:48:1°.

S0 it was about 4% seconds late on burn time taere.
I have a note here tnat after the burn we hai TH per-
cent on the PQI.

Subsequent to KSR we weni into RENDEZVOUS Mode at
5:40. I think we had just missed the 4-minute point
and decided to wait until the next data peini, 5:40.

The reagon, I believe, that we missed that was
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because of our regidual sroblem agairn, trying to get
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thoge regiduals out. let of time trying
to make gure we had a good ASH. I reccrded that we
got Address 80 down to OCOCL, 81 all zeros, and 852
wag 00004, As T remember, again it toog us guite a
bit of time.

Arnstrong s wvest I remember it was Address 82 that gave us
more trouable than the others. It was always the one
that wo kad diffieulty in zereing, at leash Lo a
greater sxtent than 60 and 61,

Scoté Ther, at thet roint, we switched over to the
Kendezvous Beok and picked up the readouts every
100 seconds cn the angle, range, and range rate. It
right be noted nere that you weren'' particularliy
trying to maintain an accurate boresight necause ai
this time it was really not very meaningful., And =sc,
some ¢ the argles that we may have tassed down 1o the
grotad may have besn confusing to taem. We woren't
really trying to rull them becatse there wasgn't any
rarticuiar reed in it at this time.

Armstrong I might merntion here that, contrary to the experience
or: Gemini VI, at this range the rneedles appearsd to be

guite steady.
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We checked tre computer addresses and they were as we
had been told the day before the filghit. I inserted
into Address 6% and 9% the proper values, I insertcd
1300C for 8% and 04820 for 9%, Up urtil +the day before
she flight there had been some question as tc the other
addresses, particularly Address 24, one over the
reciprocal of the af't firing trruvater acceleraticm.

We had tlarned, up until the day before the flighi,

to have value 12690, but we were informed al the last
mirnute it was 13130, which had been ingerted in the
computer and verified as being correct at that time,

I think the day before the flight is a little late to
get that walue, becausge had I read 1%13C out of that,
based on the valueg T had on the Rendezvous Charts T
would have reinserted 126GC.

It apreared to me Sthat gs we proceeded in at a slow
rate of catch up, the IVI readings cf VW were not
always congistent in that sometimes they increased
rather than decreased. Locking st the rumbers here,

I see & case where we have tThis order: 421, 37%, 389,
%74. Here is one where we had 289, 272, 289, 263,

1 am not sure what the gignificance of these particular

numbers are. I think we had one similar gituation
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pretty late in the flight, but I wasn't really con-
cerned that 1t indicated improper computation, but
rather, that there might have been some sporadic
radar data input that created this particular situa-
tion.

Some of the numberg on the range rate were not con-
gistent either. . For instance, we ran 1%4, 151, 152,
149, 151, 152, which should have all been around 156.
That may or may not be of any significance.

This, however, would agree with being a little bit
high, and not having quite as nuch Delta h as we had
planted on.

I don't mean the magnitude but the variation.

Oh, Jjust the oscillation in the values. Yes, there
was some oscillation in the Theta value, too, but this
could he attributed to the accuracy of the itracking.,
How about the visual on the Agena? When was the
firgt time that you mentioned it?

We have that data on the voice tape, I'm guite sure.
As I recall, we had our first visual contact at 76
nautical miles. We were in daylight at the time, and
I reporited seeing an object in the sky close to hore-

sight. Shortly thereafter, I noted another light
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object, equally bright, also very near trne boresight.
S0, L turned the brightress of the opiical sight down
a little bit, looked very carefully, and ovserved 4

or 5 separate objects in the vicinity of tle coresighs.
Mege obhjects, rowever, appeared 1o bs diverging frem
each other to some extent, and ‘the second brignt objsecs
may have been a planet, since it was moving in an up-
ward direction across the optical sigrt, It didn't
appear tc me at the time to actualiy nave an orbital
rate; however, it may have had a 4 degree per minufe
orbital rate., I did not t:me its progress acrosg the
optical sight to check that., When we were al
aprroximately 35 milesg range, or go, 1t was very clear
that there was only cre object remaining in the fleld
of view of the optica’ sight, which we had correctly
interpreted as belng the Agena.

I noted that I had a visual on She Agena at 56 niles,
Neil had the acq lights about 14 minutes after KER,

at 45.5 miles, which was still about 12 minutes before
official sunset. They had given wueg official sunset at
05:3%7 elapged time, ard this would have been about
05:27 that F¥eil saw the acqg Iights.

T agree with that. The cptical sight and the radar
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needles agreed as to boresight within approximately
half a degree in pitch and yaw. With the radar
needles aligned on the radar boresight, the ftarget
conld be observed in the optical sight 1/2 degree to
the right and 1/2 degree above the centerline of the
optical sight, in the upper right-hand quadrant of the
optical sight. This optical sight had characteristics
gimilar to those reported on Gemini VI, in that several
degrees of boresight error could be introduced in yaw
by improper tightening of the mounting lug screws for
the sight. However, checks before flight had indlicated
that this was repeatable and that if you tightened the
lug screws down as tight as you could with the fingers
they would return te¢ approximately the same position.
We didn't know that it would really agree with radar
boresight, or was indeed the structural boresight of
the spacecraft. We tightened it fingertight as best

we could.

It was very obvious when we lost contact with the
Agena by means of reflected sunlight., It was an almost
instantaneous digappearance of the target. Howsver,

it was our impression that this digappearance actually

oceurred prior to spacecraft sunset. Indeed, we later
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picked up the acquisition lights at a distance of 45
miles, when we both pretty well sgreed that we
actually were not in full darkness. We can't fully
explain Jjust precisely what happened here with respect
to lighting and a more careful analysis of the sunrise
and sunset times will_probably be required to validate
when the Agena was visible in reflected sunlight and
when it was visible by meang of acquisition lights.

We had visual track on the flashing lights for some
time priocr te TPI, probably an adequate time to per-
form the optical track for a backup TPI calculation,
However, the brightness was equivalent to approximately
a 6 magnitude star and prevented you from looking back
and forth, ocut the window and into the cockpit, without
leoging your optical track. Go, were you to be tracking
vigually through the window, you would have to restrict
yourself completely to out=-the-window vision during

the tracking period. This type tracking requires the
optical sight to be adjusted to its very dimmest value,
At approximately this range the radar angle data
appeared to be more gpongy than previously. This was
evidenced by a variation in the boresight of the radar

and the optical sight. The boresight would vary as
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mici &8 several degrees in sonmewhat of & randon
faskion, 3Sirce, however, the optical tracking re-
auired ¢loge concentration oad the window, tracking
with radar noresight was selected dvriag this time

one

L &]

period, Thig tyve of trackirng resulied in
variaticn in She angle data. This radar sponginess
wag evident from approximately 45 miles out until
pernaps 25 miles oul, before, during, and subsecuent
to the trangfer mansaver. Taisg aspect of the
rendegzvolus zortion of the flight will be discussed in
more detail in a ssparate part of the debriefirng.

We kanew from our wolar plot that we were ridirg scme-
what higher than ncmiral. In obther words, the Delta
r between the Agena orbit and cur corpbit was scmething
on the order of about 1% 1/2 miles instead of 15.

Theref'ore, we knew that we would tropably have a

lower LGS Delta V at TPI. The ground update was

£

passed to us 32 feet per secend forward .7 vz, 5.7
lefi. “he goluticn we received from the closed Ioop
was 25 feet per second forward, 5 up, and § left,
which agreed wits what we had excected to receive

based on our relative pogiticnn. The backup solution

gave ug 2% feet por second forward, which is the
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same as the cloged loop, but it gave us 25 feet per
second down, rather than the % up the closed loop
gave us. We'll have to loock into it to find out why,
but I believe this is probably due to the sponginess
of the radar needles and the inaccuracy of the
angular at thisg point. The backup sclution is basing
this one correction on just 2 data points, and siunce
the spacecralt was somewhat higher than nominal orbit,
rather than predict on it to the final braking phase.
3o, it all looked reasgonably correct to take the
closed loop solution, Comparing times -- our initia-
tion time was 26:10 after the NSR. The ground-based
initiation time was 25:38, so we were reagonably
close to the predicted burn time. We selected to take
the closed loop solution at that time and burned on
the Comp light.

I would agree. After we got the gecond solution I
asked Dave again what the plot looked like. We could
see that this large normal to the line-of-gight correc-
tion that was indicated was not substantiated as some
gsort of relative ellipticity on the plot, and it was
attributed to spongy radar angular information giving

erroneous information for the three TPI calculations.
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ded we Lged Stho optilcal sgight in this region for

trhese celeulaiions, I feel reascnsbly sure that we
would nuve gotten a much closer agroement hetween the
threoe irdependent computatiorns.

I might 2i=go add that ke ground-bagea information for
tne rarge at Foint D, ag we cell It, waz 47.5 miles=m,
and cur achual range, based or the backup solufion

and following threough the closed loop, was 32.46,

we were uretdiy close to She grourd-uredicted range;

o
9]

altheough, the rarnge rate differed by avproximately

4 feet per secound. We were 4 feet por second slower
than the ground predicted we would ve. Another basis
on which we selecied clesed loop at the time we did
wag ohe decrease in the mzgniituce of ¥ Total which
came up in the IVI's every 100 seconds, ard 1%
slowly decreased down to &9 feet per sezond a
£cint B, which was oue noint pricr to the acceptance
of the «loged loop soluticn. So, this irdicated that
wo were aprreaching ar cptimum TFTI time.

Thet was confussd a 1ittle bit. There was cne bad

V Total reading, just 3 or 4 points betfore that,

which confased vs & little vit. I% went down to &9

5]

and cack un to 93, and we were congerned that we
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might have passed the optimum trangfer time, but the
next solution came out 72,

And then 69, szo we were fairly certain we were coming
inte the right time.

We had plammed on doing a platform align at an
elevation angle of 9 degrees; however, we did not
actually start until approximately 10 degrees, since
our closing rate was a little slower due to our
reduced height elevation. However, I felt we had a
little more than the 10 minutes that was alloted for
alignment starting at 10 degrees and 10 minutes.

I initiated the alignment at approximately 55 or 56
minutes after NSR and we had a good 13 minutes of
alignment time., The alignment was done in PULSE
Mode s0 as to ensure a very good alignment with the
time available, At the game time Dave was recording
the sine of radar elevation angles out of computer
s0 we could keep track of the thing not getting so
high that we wouldn't have enough computation pointa
left prior tc transfer.

T think this is an advantage of this particular

math flow, enabling you to keep track of your

elevation even though you are aligning. So you aligned
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up to some time past 1 hour and 9 minutes after NSH,
The transfer was initiated at 26:10, which was also
the time that the Comp Light came on -- the correct
time for the Comp Light to come on -- in closed loop.
I have written here that you burned at 26:36.

There may have been some small delay between the Comp
Light coming oh and the initiation of transfer, but
it was not a significent time delay. DNo further
platform aligns were accomplished after the one pre-
ceding TPI, Do you want tc go ahead with the first
correction?

We calculated all 4 backup corrections and each time
chose closed loop of the two. We did not burn any
backup correcticons. The first one was 4.5 feet per
gecond aft and 10 feet per sscond down, based on the
angular data between 1 and 4 minutes.

This measurement, I felt, was gtill influenced by the
spongy radar angular information and I was reluctant to
put much faith in that particular data at that time,
Subseguent to the first correction, however, the radar
angiular information geemed to steady out and the
boresight agreed quite closely with the optical

tracking. T feel that the subsequent corrections
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rrooebly cuiste good.

ris gegrees in treord with the TPI because we had s

&

i

tig down correcilon ir tne first backup solution ard
a big down gorrection for the TPI shel didn't

lock toc righ<s., I taiunk you mernsiorned hefore that
tne gpenginess goaried disappearing soomewhcore around

25 milog sng that is Just about the rig bime,

Por tre secord correction the backxur gseluvioz pro-
vided 4 feet ter szcond forward and 2.5 feet per
seccad up.  the closed loor came cut wilh 22 feed
per secornd Tcrward, ©& un andi I right. We Tturned the
zlosed locp. The third correction orn trne tackup
chertes came cut with 3 aft and 2,5 up and we didn't
bura that one, sticking witn the cloged lcop. Tre
fourtn correction had 4 Zocrward with the closed locp,
T up and 5 righs., The rackup sclufion =aid 1 afs

and 4 ug and Nell turred the closed loop. After
that burn, which was the secend mideourse buxr, we
had &5 percent remaining on trne propellant gquantity
gaage.

Afver the completion of <thz %4-degree correction, tne
line of gignt rates airpeared te to neglible.  The

varget wasz, for all sractica. purposeg, fixed wita
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reazect to the star background., As the Agerna arpeared
in dayliight shortly thereafter, i% was reccgnizable
immediately as & cylindrical shaps and the shar back-
ground very suicxly disappeared.

Thig wag tefore braking

Yeg, thizg ig prior to any braking sctually veing ini-
tiated, At tae time of moving Iuato daylight an extremsy

lerge nuwbsr of particles was noted drifting aft, or

£

rearward across the rose of the gpacecraft, very
similar to those rerorted on the Gemini VI flight.

At the iaitiation of brakirg, the platform indicated
that we were on aprroximately the 120-degree line aand

during the traking phase we drifved aft back through

the veriical wntil we were slightly behind the target

fai

urirg trne final vhase. We had cbeserved an "out-cf-
rlare™ developing during the sarly part of the phase
immedlabtely sucsequent t¢ transfer. This ouvt-of-plane
drift continued and no gignificart offort was made to
gton thig axritt wnmtil during the braking phase. Then,
g Tairly significant Zaleral braking was reguired to

arrcst the lTine of sight rates.

I might add that at one peint I did teke a guick look

through the sextant to see if it wewld have beern prac-

tical, withcut “the radar ranging, to have used that for

.

the breking within avout 10,000 to 12,000 feet.
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Because of the cylindrical ghape and our relative
position to the Agena I think it would have worked
very well, When we got inside of two miles there,
we had left the charts, essentially. We had made
up & braking chart using the sextant to superimpose
positions of the two images with angular distance
between the two. Although we didn't use it, I think
it would be practical to use it in an optical ren-
dezvous type altuwation.

You could have judged 3,000 feet?

Well, there is a schedule set-up here of angular
data read out by the sextant versus range and you
can compute the time between two angle readouts and
therefore get the range rate., I think it would have
worked pretiy well.

Our preflight plamming had assvmed braking to 40
feet per second at approximately 15,000 feet, and,
ag 1 recall, we were a little it hot and actually
kept 40 feet per second until something like 12,000
feet. Do you have that data recorded?

Right, at 1.7 milea you were gtill 44 feet per
gecond, and at 1.35 miles you were 39 feet per

second, but it seemed pretty swooth to me as you
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came in.

Since the line of sight rates were not at all high
we could afford to appreoach at a relatively high
velocity, and we were interested in arriving at the
target at the earllest pogsible time since we were
somewhat late at transfer and we had a limited amount
of daylight remaining for station-keeping. We
wented to take maximum advantage of that remaining
time prior to the plammed docking at or around the
RKYV.

You finally ended up at about 150 feet at 42 winutes
after the TPI, and propellant gquantity at that

time was 55 percent,

There were no velocity changes made hetween the
24-degree correction and the initiation of braking.

I had noted that you started your braking manuever

at 28 minutes, which was 1.7 miles out, and you were
at 44 feet per second. You spplied 8 feet per second
aft. Then at 30.5 minutes, you made another braking
manuever and the IVI's read 17 aft and 1 down. A%
about 32 minutes, you applied another manuever and

I had 25 aft. At 33 wminutes, you got down to 15 feet

per second, you were 2800 feet out, and the IVI
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read 31 aft, At 35 minutes, you were at gbout 1700
feet out, 7 feet per second, and the IVI's read 31
aft, 10 right and 8 up. Then, at 37 wminutes, at a
range of 900 feet and 5 feet per second, you had 12
aft, 18 right, and 28 up. The last one that I had
recorded was at 40 minutes. You were 240 feet, 5
feet per second, and the IVI's read 18 aft, 12
right, ard 35 up. The next one wag station-keeping
at 150 feet at about 42 minutes.

Armstrong Station-keeping was perfermed in PULSE, RATE CCMMARD,
and PLATFORM Modes. As was reported previously
from the Gemini VI flight, the PULSY Mode was ade—
guate for stetion-keeping and, as long as the
manuevering thrusters were operated for short
periods only, no intolerable moments were created
that could not be handled with the PULSE Mode. The
PLATFORY, Mode was a very good mode for station-
keeping. It required very little attention. A
platform alignment was conducted while astation-
keeping for approximately 10 to 15 minutes, during
which time swmall manuevering thruster usage was
utilized {0 maintain position with reapect to

the Agena. That alignment was done BEF. The
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station-keeping range was generally 50 to 75 feet,
At this range the Status Display Panel of the Agena
was imposgsible to read in daylight from both lights
and gauges. However, with the telescopic feature

of the gextant, Dave was ahble 1to read all of the
lights, but wag unable to read the gauges on the
Status Dieplay Panel.

I might add here that the most difficult one to read
wag the Dock Light. It was hard to see whether or
not that was really green. The others were fairly
eagy with the gextant. We couldn't read the attitude
gas, the PPS, and SPS gas remaining until we got in
and rigidized. BEven then it was difficult to read
them becauge the glass had some sort of film over
1t, or it was swmeared over the dlals. It was very
hard to read with the sun reflecting off on it.

The sextant was 6 power, and I guess we could read
it out to 50 to 70 feet away.

The sextant used was the miniature, hand-held Ilon.
At this time we prepared the Agena for the docking
maneuver. The Agena appeared to be extremely sta-
ble. There were no noticeable motions in Flight

Control Mode 1 that could be observed, but we

CONFIDENTIAL



CONFIDENTIAL 49

proceeded with the procedures outlined in the Flight
Plan to convert the system to Flight Control Mode VI
for the first docking. The target docking adapter
was approached and the spacecraft was stopped at

8 distance 0 3 to 4 feet out from the TDA in order
te lock closely at the 3Status Display Panel, the
conflguration of the cone In the unrigidized con-
figuration, the condition of the latches, and sc on.
Upon determining that the overall TDA configuration
was satisfactory, the spacecraft was put in the

FATE CCMMAND control mode end an approach toward the
TDA wag initiated. The contact was slightly off
center, perhaps a couple of inches off center, with
very little angular misalignments, and a contact
velocity of plus or minus a 1/4 foot per second.
There was no Agena reaction noticeable to the contact.
The entry of the spacecraft nose intc the docking
cone was very swooth. The latches apparently set
immediately, the rigld sequence began, and we got

a Rigid Light just as would be expected in ideal
conditions. We gent Stop Rigld immediately upon
getting a Rigid Light, cycled the Stop Arm Swlteh, and

got the proper Arm Light auber and, again, extin-
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guished. The three static charge whiskers were
installed on the TDA and locked in configurstion
Just as they had prior to launch. They apparently
provided no interference with the docking operation,
and no electrical phenomena of any kind were noted
from the spacecraft at contact. We were in position
to make the docking at 6 hours and 32 minutes
elapsed time, approaching the RKV. When we called
the BXV and told them we were in position, we
advised them to let us know when they hed telemetry
s0lid and we would proceed with the docking. They
advised us of that at & hours and 34 minutes, On
the left side of the spacecraft, which was the side
going into darkness, since the DA was oriented
north, in thie spacecraft it appeared to be cuite
dark at this time. The Docking Light was on and
the Index Bar was extended., The impression out the
righthand window was that it still appeared toc be
clogser to a daylight situation, Is that correct?
Yeg, that's true. It locked almost completely
daylight to me on my aide.

This is perhaps indicative of the difference in

lighting conditions as observed through the left
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and right-hand windows. I probably would have
guegsed it %o be a nighttime docking. Out the

right window it would have been Observed as a

daytime docking. Incidentally, I turned the Agena
recorder on at 06:2%9:40 and turned it off at 06:35:04,
after you had gone on in and rigidized. So, there
was about & 5 minute period in there, beiween the
injitiation and completion of the docking.

Armatrong We were advised by HKV that the stored program
command load, which had previously been sent up by
Hawaii, had not been entered correctly and they
requested permission to reenter that load. There
wag & certain amount of reluctance on the part of the
crew to accept an SPC load in the docked configuration-
particularly since it was obvious that sowme diffi-
culties were being encountered in inserting the
command correctly from the ground. However, we
relented, permitting the load to be entered with
the understanding that the utmost caution be employed
in gending up that information.

Scott We also noted that two times subsequent to that, when
either an update to the Agena or a tape dump was

required, we were requested to turn the encoder off,
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which we did., At the completion of the tape dump
we never were reminded again to turn it back on,

or informed that the tape dump was complete so that
we could turn it back on. T remember & couple of
times looking over and finding that the encoder was
gtill off. One cther thing that we didn't note
before was that on the Status Display Panel, when
we got docked and could finally read the time
remaining in the propulsion systems, the main
propulsion system had 52 seconds remaining, the
gecondary had 3 minutes and %4 seconds, and the
attitude gas was 88 percent remaining.

I+'s recommended that, in the future, the signal

to return the encoder to the ON position be enforced,

and, should the slgnal net be given or LOS oecur,
the encoder bhe turned on at an arbitrary time, for
instance 5 minutes subsequent %o the time the
encoder was turned off.

And T also believe we hed a UHF knable-Disable in
there at one time, too., We had disabled it after
we had docked. They requested us to enable it,
which we didj then, upon finding the encoder still

off, 1 remember one time disabling the UHF again
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with 23%0. So, we ended up with the THY disabled
end the encoder on.

What was your configuration over RKV?

Well, when we left the RKV our configuration was
encoder on and the UHF had been disabled. The
L-Band was off and the radar waas off.

It should be noted here that at this time we had
ne real agsurance that a valid SPC load had indeed
been verified, In addition, & new velocitiy meter
load was requested to be sent up. This was granted.
This load, of course, was not scheduled for this
station, and we felt that i should have been sent
into the Agena at a congiderably earlier time. In
general, this late combination of loads left s good
deal cof question in our mind, with respect to the
status of the Agena command link to the ground, and
we bad built up some suspicion of the proper opera-—
tion of the entire sequence there.

Another point on the S5PC maneuver -~ we were passed
up the information that for that meneuver the Agens
would stabilize at 96 degrees for 30 seconds, and
our Flight Plan called for stabilization at that

point for some 2 minutes before second yaw. I
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believe it was sort of confusing as to exactly

vhat the Agena was going to do,

We initiated commands Jjust as published in the

Flight Plan to yaw the Agena 90 degrees 10 a

spacecraft attitude of 0, 180, 0, or BEF. At the

time that we sent Yaw-ON, the yaw rate increased to !
slightly over 1-1/2 degrees per second, as indicated

on the rate needles in the left-hand Flight Director :
Indicator. DPitch and roll were gquite small during

the maneuver, although there was an approximate 8

degree spacscraft nose~down pitch difference st the

time of the yaw maneuver. It started and stopped

crisply, and, in general, it looked much hetter than

our training on the GMS had indicated.

I also noted that it took us 55 seconds to yaw the

90 degrees,

This would agree with the slightly greater than

1.5 degrees per second that we observed on the

needles,
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GEMINI VIIT SELF DEBRIEFIRG
Ckay. Approximately 7 hours 00 minuftes in the flight
plan, we were in configuration to perform & Platform
Parallelism Check and had jus? completed the yawing
of the Agena-Spacecraft combinaiicon to spacecraft
BEF position, 0-18C-0. We were on the night slde. We
hed docked at approximately 6134, and that was just a
couple of minutes past sunset, so we were approximately
26 minutes into the night side, or thereabouts. In
the Fllght Plan--et the posltlon where we were sending
command 041l with the computer already set up with
Addresses 25, 26, and 27 inserted. A% the *ime, the
Flight Plen was on the left-hand side and I was reading
the commands %to Dave, and, at the same time, was
working on restowing the csbin into a beiter configu-~
ration after just recently completing the Post-docking
Checklist. Then Dave reported that there was some
kind of a divergence. How d1d you remember that, Dave?
Well, we had just finished putting the commands in, and
the next thing on the Flight Plan was to atart the
Agena recorder. I had just sent 041 command to the
Agena and written down the time st whieh the recorder

gtarted. I locked up and saw the Spacecraft-Agena
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combination starting a rell. With no horizon, it wasn't
apparent until I happened to glance st the ball and I
didn't really feel it at first. T called Nell and he
suggested turning the ACS off. I turned it off as fast
ag I could and also in a ghort period of time turned
off the Hordzon Sensor and the Geo Rate to give space-
craft control to the combination.

I would agree that I could not feel the angular accel-
eration either. We had the lights up in the cockpit
end could not really see outside, aince it was night
and we had no horizon reference. My initial notice

of the acceleration was an incresse in rates and atti-
tudes on the attitude ball.

Yes. That was my same indication. With no horlzon

at all, it was hurd to tell unless you locked at the
ball.

Since we expected the SPC-lcaded yaw manuever to come
gometime within the next 10 minutes and the spacecraft
waad essentially inactive with the OAMS Attitude Control
Power off, it seemed as though the trouble was probha-
bly originating with the Agena Control System. Sa, I
turned on the Attlitude Control Power, went to RATE

COMMAND (we had previously been in PULSE) and attempted
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to stabilize the combination., It was my impression
that after some period of 4ime, perhaps less than a
minute, we essentlally had the combination sgtabilized.
But, when we'd let go of the stick, we would sgsin
gtart to accelerate.

Scott And, at some point in there when we hed almost stabi-
1ized the combination, we sent = command to disable
the SPC maneuver, too.

Armstrong That 1s correct. We were at the ....

I guess I read that command out of the book. 340 T

think it was, or something - - 3240.
Scott Whatever it was, and I checked it on the card.
Armstrong Right. B5PC Disable., Then, noting that the combination

was 8till accelerating snd desiring to stop the Agena
Control System, we suggested trylng tc cycle the ACS
on in case we could find 1ts Hate Command operative
again and help gtabllize the combination, We did not
see any improvement and later cycled ACS back off. In
the meantime, we had ment Power Helay Reget, which I
think is 271.

Scott Right. Okay. I think the next thing we both commented
on wag being able to see the ACS thruster gas, or

some gas coming out of there, out of the Agena.
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Armgtrong This is correct. Since we were approasching a 11t
horizon, as we would rotate our line of vigion through
the herizon we could see the cones of ACS thrust coming
out of the igens pltch thrusiers, And they appeared
to be on full time to me, at the times I could see
them,

Scott Yes, I agree. And it was about a 40-degree spread,
about 25 feet long.

Armstrong Thaet's right. A wide cone that wag illuminated by
the sunlit horlzon or alr glow. Okay, we noted at
that time thet the gag pressures on the Agens were
down to approximately 20 percent,

Jeott Right,

Ammgtrong And we realized then that indeed the ACS was losing
gas at = fast rate, elther because of a lesk or be-
cauge of all thrusters firing simultanecusly. We al-
g0 had excegaive CAMS propellant ussge and I called
out when we went through 30 percent OAMS propellant
on the Propellant Quantity Indicator. At thils fime,
we felt there was some pomgibility of a spacecraft
control system problem at the same time, so we initi-
ated procedures to check cut the OAMS mystem and triled

turning the Bias Power off. That did not stop the
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accelerationa. We turned the Moftor Valves off and
thig did not have any apparent affect either. We
turned the Attitude Control Power on and switched

Biaz Power drivers logic and, we think, switched the
ol logic to the plich thrusters.

Wone of these actions had any apparent affect, and

we ware aimultaneously, whenever pessible, trying to
vsa the thrugters to reduce the rates. We never, how-
ever, wers able to reduce the rates in any axis com-
nlately. Tt was chbvlous at this time that the only
sztlafactory way for disgnosing the contrel system

wag undocking the vehlcle so that we could disengage
poagible Agena problems from possible spacecraft pro-
blemg, To do g0, we had to get the rates of the com--
bination down to a value that was suitable for undocking
with some agsurance that we would not have a recontact
problem. We, of course, had to have the JAMS on to
reduce these rates and it took us guite a bit of time
to get the rates down to a value that we both agreed
would be satisfactory to try & release. Upon mutual
agreement, Iave undocked with the use of the Undocking
Switeh and 1T used the forward-firing thrusters to hack

gway from the Agena as gulckly as possible, using about
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e 5 gsecond burst. We 41d not have excessive rates at
separation. What would your analysis be there, Dave?
Yes, 11 looked like a clean separation fo me with
very low relative rates, and we backed sireight off =&
good 4 or 5 feet before we started tumbling there and
lost sight of the Agena. I might add that before we
backed off T gent L-Band 0N and UHF ZEnable %o the
Agens,. |

Shortly after backing off, we noticed that we were
egsentially losing contrel of the spacecraft in roll
and yaw and we suspected that we were over the life-
time of these stiitude thrusters. The spacecraft was
convinuing, however, to accelerate, and we were ob-
taining rates in roll at least thaei approsched 200 ic
300 degrees per second, or perhaps more.

Yes, I would agree with that. It looked like even
more to me, and it was by far more in roll than in
yew. The rcll was the most predomlnsgie.

We realized that physiological limiis were heing ap-
proached, and that we were going to have to do some—
thing immediately, in order to salvage the situation.
Sa, we turned off all the C0AMS thruster clreuit

breskers, cloged the Attitude Control Power Switch,
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closed the Metor Valves, srmed the RCS, had no effect
using the ACME, and went to DIRECT.

I might add in there that the rates were high enough
that both of us had trouble seeing the overhead panel
due to the vertigo problems and the centrifugal force
s we went arocund.

The RCS DIRRCT DIRECT waes working satisfactorily and
as scon a8 we determined that we were able to reduce
the rates using this mcde, we turned the A-Ring OFF
end reduced the rates slowly with the B-Ring, putting
in a pulse to reduce the rate, then waiting awhile,
then putting in ancther pulse, and sc on until the
rates were essentially zero in all axes, At thils time
we carefully reactivated the OAM3, found some popped
or inadvertently manuslly actuasted circuit breakers,
CAMS contrel and so forth. TUpon reactlvating the sys-
tem we found that the Number 8 thruster was failed on,
so we left that clrcult bresker off. We had no other
yaw thrusters wlth the exception of Number 8 but the
pltch was apparently starting to come back in and we
engured that the roll logic¢ was in pitch. We stayed
in PULSE, controlling the spacecraft with pitch and

roll pulses then to essentianlly a BEF attitude.
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Do you want to add in there about the hand controller,
in net getting anything?

Yes. WwWhen 1T earlier referred to the fact that I'd
locst control completely 1t zppeared fto us as though

at that time we had no conirol out of the hand con-
troller in any axis., I might relferate that we reac-
tivated the 0AMS and found no roll or yaw control with
the Number 8 elrcuilt bresker off but plteh was slowly
coming back then. It was somewhat ineffective ad
first, but it was umahle after awhlle. Sometime later
we saw the Agena, approximately a half to a mile be-~
low us for a ghort period of 4ime in deylight. It did
not have excesslve plich and yaw rates at this time,
nor did it appear to be tumbling end over end. How-
ever we were too far away to determine whether there
were any rcll rates involved in the Agena.

Yes, I egree. It went oy pretty fast. We did get to
geg 1t wasn't tumbling, but it was hard to tell exsctly
what attitude or rates 1{ had.

Scmetime later, when preparing for retrofire, we were
agked by the ground whether we had identified the
proper operatlion of the Reentry Rate Control 3ystem.

So, in checking thatl system out, we found that we had
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regeined some yaw control at this iime, and guessed =t
the time that those thrusters mey have been c¢ooling
down to the point where we were once again getiing
thrugt cut of them. So, we used the CAMS then in =11
three gxes to glign the platform for retrofire,

Scott You might =dd that the_camera was on there during the
undocking at some unknown setting.

Armetrong Roger, we dild have the cemers on during this time

g periocd-—the 16 millimeter camera--but we, of course,

could not teke time to check the settings, snd we
could not identify ai this time whether 1% was set
for daylight or darkness, or for what configuration.

Thet film may or may not come out.
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One thing we might add c¢n the stacility of the combi-

nation--ag far as tending we didn't rotice any oscil-

Iations on the docking or post-docking tetwesn the two
vehicles afier TDA Rigidized. Also during the rolling
and yawing mgneuvers, wien we had the pretlems with

the Agena and spacecraft, I don't believe we noticed

ary oscillations_or berding vetween the two venicles
It seemed to be a pretty firm attachment.
I am certain that we put fairly sizeable bending lcads
on the combirations as a result of the Inertial loads
and also the thrusier loads which were long time dur-
ation and in aXl sorts of combinations cut of both
the DAMS ang tne Agena ACS3. There ceriainly was ro
evidence of any relative motion between the fAgena and
the spacecraft or any noticeatle deflectinrns of any
sort. Affer beirg informed by the ground that they
were considering a 6-3 landing area, we resalized that
we had a reasonably short time to get reconfigured
from the stowage point of view to an entry configu-
racion., We immediately ssarted to nrepere for that
posgitility. This invcived the resiowage of the

" Fy

cameras first. (Both our right and left aft toxes

were not yet ovened so they did not pose a problem).
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Wo reastowed the cameras in the camera trackets irmedi-
ately and got oub Lhe 1iTe vests and reatsached then

to the parachute harness. We slarted on The weiowage
and restowage of the TV Moniior intc thoe footwell whicn
pesed sone probliens.

ge we hag sperl a corsidorekle anount of

I

g
3
@
[an
T
o
k

Time frying to get this W M¥Moniicr stowed proporly, I

beliove the mestod by whicn 1. was siowed was & 1litle

hit too gecure for maraal stowage, particulazly in the
zere G envivenmert. I shink In the future 20 Zhat
particitiar TV HMornitor is carried aboard, cosgiderat’e

effert should be exgernded In Irying o 5

ns of gtowlng it which ia compaticie witz

erztionsg. The strap was extrenely vigal
and 17T was very difficult to get the overcertor clams

ovorcentered, and 1Y% tock aboat 15 mirniies o ol Lhas

atowed in a corligsuration accenstatle 7 reentT,

We were quigzed upch comirg on the rext staticon wnether
we had completed our Prereire Checklist and whal suatus
of cur centrel system mede checxks weore and so on, and
we irformed thom itanat we zad haed Zivlle opmortuniiy Lo
work on those areas since we had Lo gel the ressowage
conplete wab assured themr that we weuld slart and wo

T

were told alszo that the landirg area weald ze -3 which
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gave us approximately another hour o complete our
preretro preparation. The next problem we had, was
stowage of the EV viscr. The installation of that

for Launch was tied in the helmet bag up in the foot-
well, which of course, is inacessible in the cockpit.
You can not, or at least not reasonably, perform the
fastenings and reach the required positicns to restow
in that area. We congidered putiting it back on the
helmet and reenbtering with the visor on the helmet but
that was less than desirabele because of the low tol-
erances available in the cockpit and the difficulty in
maneuvering even with the helmet without the EV visor.
It occurred to me at the time from experience with
Gemini ¥V in which we had had a similar situation that
there was a stowage location that would work. It in-
volved snaking the EV visor around the upper part of
the outboard left-hand seat into the back of the seat
beside the hatch actuaior and this indeed was tried and
worked successfully. The remaining items, food pack-
ages, brackelry, books, etc,, were stowed in lootwell
pouches and the helmet bags were siowed behind the
seats in the area again close to the hatch actuators.
A retrofire time had been sent up al the last station

and our initial check of the parameter out of the
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computer indicated it to be something iike minus 350-
gome-odd minutes but counting up. We checked this
geveral times subsequent andg reported it to the ground
and it continued tc act in a similar fashion. 4An
additional retro load and TR was sent up from the
ground at the next station and apparently operated
correctly subsequent to thet time.

I might add that-the firet TR load was sent up without
cur concurrence and 