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PREFACE

This preliminary transcript was wade from voice tape recordings of
the Gemini IX Flight Crew debriefing conducted June 7, 8, and G, 1966

at the Crew Quarters, Cape Xennedy, Florida.,

Although all the materlal contalned in this transcript has been
rough edited, the urgent need for preliminary transcript by wission

analysis persomnel precluded a final edit prior to its publication.
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1.1 Crew Inserticn

Stafford

Cernan

Stafford

Cernan

(- ,

1.0 COUNTDOWN

The flight crew insertion was performed in a
smooth and efficient manner. It is our obser-
vation and analygis that the total flight crew
countdown has a pad of approximately 20 to

25 minutes spare time. Approximately 5 to
10 of this is prior to the crew inserticn and
the events leading up to the sequence of lift-
off has an excess of probably 20 minutes, in
which the erector is lowered early and the
White Room is broken up considerably earlier
than is really required to meet the final T-0
schedule.

1 agree, Tow. From insertion to lift-off there
was very little really that we did or that we
were required to do in the thirty minutes.
There was a great deal of slack time in this
period.

This was particularly true for the functiona
that were inveolved with the spacecraft, there
wag & lot of real dead time there,

The only problem we had on insertion was during

CONBTTD



1.2 Communications

Stafford

1.3 ECS

¥C3D Kep

tafford

1.4 Launch Azimuth Update

S,

our first attempt at lift-off where we had
gsome hatch, food pouch problems which were
solved and we had no further problems with the
hatch closing during insertion on the second

two attempis.

The individual systems checks were performed
satisfactorily including ECS communicetions end
static firing. We were kept up to date during
both launch aitempts by the spacecraft Tes:t
Corductor on the status of the Agena and the
ATDA, This was good, we were in good coniact

with MCC Housion,

How was your ZCS, were you coufertable in your
suits?

We were very comforiable in the ECS. We had
suit fan 1 and 2 on for the whole time. Went

to suit fan I prior to lift-off.

Stafford

Tre launch azimuth update was non-existant on
the second launch attempt with the ATDA which
caused & scrub., The method used was very

timely when we did not get the launch azimuth
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update on our final launch attempt and when we

did fly.
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2.0 POWERED FLIGHT

2.1 Lift—off

Stafford The countdown to engine ignition was previously
simulated and experienced. There was no doubt
as to the exact sequence of lift-off because
the noise and vibration decreased noticeably
and you could feel a slight pulsive pressure
on your back as the tooster lifted off. Very
slight. Durirg powered flight the booster was
smeoth, the neise level was not excessive until

we reached MAX-L.
2.2 Roll Program

2.% Pitch Program

Stafford The roll program was on time and the pitech
prograr was on time. The one major prohlen
developed after going into Mode 2 delayed flight
at approximately 55 seconds, the Sun came in
the Command Pilot's window and coupletely
obliterated all the conircl panel displays.
Command Pileot was reguired o fly with his left
Fand or the abort handle and his right hand in
frent of the faceplate to try to shield out the
gun, With this I could only see the pressure

gages of the booster and again it was very

Cuiinnn



Cernen

FCSD Rep

Stafford

iotbiiibisie 5

marginal, what I could read., It was doubtful
if there had been & failure, or a switchover,
or even akort lights, that I could have seen
this abort light, I informed the Filot of

+his and had him relay the inforwation to MCC
Fouston as to the status. Do you want to make
some comments about the gun, you had it for
awhile?

Yes I had the sun probably a little bit before
you, tut I lost it a little bit sooner than you
did. T did not have the problem monitoring
the booster systems as youw did. It bothered

me but it didn't hother me to the operational
extent that it bothered you. It was completely
tiinding, it just wiped out your whole cockpit.
wWhat can we do about it?

I don't know right now unless you'd launch
with the noloroid type of filter on the outside
and again it depends on the time of day that
you lift-off and *he time of year. Anytime
there is the possibility that this occurs you
could possitly have the Command Pilot wear

sun glasges. To counteract the probtlem of sun

in my eyes, which occurred at approximately

b Y
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1  winute and 10 seconds after going into

Mode 2 delayed Flight, I placed my right hand
over the faceplate and held it In front of
ry face threoughout Stage 1 flight during which
we developed slightly in excess of five g's,
which probatly accounted for some of the
pryeical effort that was exerted during this
fime. The sun remained in a bad position untiil
approximately 2 minutes and 50 seconds, At
this *ime it passed out of the left cormer of
my windshield and was no longer a problem.
Fowever, i1t £id take another 15 to 20 seconds
for vy eyes =o become acclimated to the inside
lighting conditions of the spacecraft to read
Stage 2 gages. 1f a malfunction had occurred
durirg the stagirg sequence I would have not
been able o see this. I would tave had to be
irformed of this bty the ground.
2.4 ECS

Cernan The =CS performed real well on bocst, +the cabin
started sealing very early and sealed just prior
to 1 minute.

2.5 DCS Upcates

Cernan wWe received no DCS updates, we expected none

Rk
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2.6 Fngine 1 Operation

tafford

Stafford

2.8 Staging
tafford

Cernan

and we were told by the ground that we would

receive none.

Stage 1 engines performed very suwooth and
very efficiently with a nominel g profile ang
pitch program. There were no rates at all

during Stage 1.

I didn't feel any pogo.

There wes no pogo whatsoever.

At steging even though I had the sun directly

in front of me and my hand there, I could s=ze
the orange fireball with the black ring that
developed out of the left cormner., It came in-
stantaneously and disappeared. Heowever, I coulid
not see this as distinetly as I'd observed it

on Gemini VI due to the fact that I was concen-
treting inside the cockpit looking at the gages.
It still flashed out of the cormer of wy eyes.
From the Pilot's side it didn't appear to me

88 a firetall that we flew through like I really
expected to see or that ithe Gemini VI crew had

gseen. It was a rounded orange sheet of f{lame



: - TIAL

impregnated with black smoke that sort of

appeared out the right side of my window. It

Just appeared and disappeared all in one wmotion.
Stafford The total staging sequence was nominal.

2.9 BG3 Initiate

Stafford RGS initiate was on time and a very low devia-

tion, as far as the yaw and pitch needle.

¢.10 Steering

Stafford The steering came in very smooth,
2.2 GO/NO GO
Stafford The GO/N0 GO was on %time from Houston and we

gave a GU. This was at 4 minutes and 235

seconds.
2.12 Systems Status
Stafford £11 systems performed very well during boosted
flight.
2.13 Lcceleration
Stafford The acceleration built up to approximately an

indicated 7.1 g's at 3880, During the later
part of accelerated flight from approximately

5 minutes on ithe Pilot noted that the RGS errors
were starting to build up and I glianced over

and couid see them,

Codaadinbintiibiniuiih/\ |
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FC5D Rep

Stafford

Cernan

Stafford

CQLRMInTR ;

There was positive RGS, there is neo doubt about
it. Prior to SECO the RGS pitch error was about
zerc, But yaw started to build up very slowly.
I don't recall what the waxiuum was at 3ECO but
it started to build off in negative yaw very
slowly. Again we were informed that this would
probably happen because of the lack of updates
and it was a slow IGS yaw error build up.

Tom, do you think that this window cover that
you had, helped?

I'm going to cover that at SECO.

Let me add one comment on the systems. All the
systems were checked that could be checked
either by gages or those that could be cycled
such as the OAMS source pressure, all the pro-
pellant systems were checked. Al the veoltages
were checked twice prior to BECO and they all
were GO. These were checked once prior to SECO
and they were all GO, The AMU temperature and
pressure remained at its pre-lift-off configu-

raticn throughout the whole powered flight.

At BECO, we were expecting and did see anomalies

in the IVAR routine. Powered flight ended at

GO
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5 minuates and 40 seconds, which was & few
seconds in excess of what we expected., I
counted down the seconds orally after 5
rinutes arnd %0 seconds =0 we'd know exactly
wher 33C0 occurred.

2.15 Communications

Stafford Communicetions were good throughout the powered
flight., A&t 5ECC plus three seconds the IVI's
cournted up and immediately showed us that we
would rave a large out-of-plane number as we
would expect., Associated with this were large

velocities fore-aft arnd up and down.

C Q.



3.1 Tost SECC

Stafford It was immediately evident that we had a small
amount of velocity to be saded to achieve our
degired orbital wvelocity of 25,740 feet per
secord. when rolled oul o a 0, u, O,
attiitude the firgt fore-aft Indication showed
£0 feet per gecond forward required. Kow this
was due ta the slight 1 to 2 degree error in
yaw and the large yaw coumponent that was re-
guired ir the ZVAR's. The total veleccity wvector
was corrected by the Pilot reading out address
95 ard T¢ and vurming. A% SECC unsil the space-
craft separation at SWCO plus 30 seconds there
was ne roticeable rates developing in the total
Stage 2 spacecraft combinatiorn., Total vehicle
was very stable.

Cernan Separation and fairing jettison were normsal.
1 tfeel that the whole separation sequence was
extremely rominal, extremely repeatable from
what we'd seen in the simulator.

Stafford Before the window covers were Jjettisoned I

rroticed that +the outside window cover had a
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Cernan

Ny

deposit on it. After Jettison of the window
cover it was immediately evident that the out-
side of the spacecraft window screen also had

a depesit on it that was somewhat similar or
possibly in excess of what was experienced

on Gewini VI. Prior to lift-off and on &ll

the gpacecraft preflight checks those three
panes in the spacecraft hatch window were
nearly optically pure, As the flight progressed
a white smudging swear deposit developed on

the inside of the outer pane, and you could
definitely see the thickness on the outer pane.
The ocutside had a regular grayish sunudge deposit
on it - blackish-gray sumudge while the inside
over the - as the flight progressed-slowly

built up to an increaesing white opague smudge

in an irregular pattern. On reentry this turned
into a hexagonal crystal shaped material - on
the inside of the outer pane. Tt is gtill there
or. the spacecraft.

Une thing that wight be said for the window
covers, that was guestioned before we lifted
off, was the force required to jettison these

covers and it wasg wmore than adequate because

CEumPTER AL
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window covers Just zapped away very rapidly.
Trere's no guesation about the fact that they
were going to leave. The Pilot's window also
was dirty, smeared - prior to window cover jet-
tison and waybe part of that smear, or visual
restriction, left with the window cover; but
the majority appeared to be there and I had
smears, particularly within about 2 inches
around the perimeter of the window. It was
extremely smeared or coaied in that area around
the perimeter avout an inch and s half to two
inches ingide the perimeter all +the way around.
stafford T noticed this algo - the center wes more clear

than the outside,



4.0 ORRITAL CPERATICRS

4.1 Platform Alinement after Insertion

Stafford

Cernan

The platform was alined very rapidly after
insertion. The primary scamnner showed a close
alinemer:t to what was anticipated for the-C,
vy £ pogition on the spacecraft axas.
The secondary gcammer check was made. The
secondary scanner agreed identically with the
primary scanner. The Eorizon Scan Mode of
cperation was not checked until later in the
flight, however *the Heorizon Scan Mode of
operation proved very satisfactory and the
secondary scanner provided the increasing re-
liability at sunset and sunrise and also
extreme cloudiness over the primary scanners.
A qualitative cbservatior was a fact that the
gecondary scanner may have been slightly wore
accurate than the primary scanner. The sec-
ordary scanrer was ugsed for the majority of
the alinements for all wmajor burms.

There was a communications check that went

-1

rea. well., TIF No. 2 rang in loud and clear

andé there was no HF check. We had not planned
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Cernan

Stafford

parats 15

to make one at that time. 4s a wmatter of fact,
we never did use the HF even orn the surface
after landing. Ve never tried to extend the
antenna at all. Going into the Fhase-Adjust
Faneuver Tpdate, 1t came up twice, and it was
updated, and the final update was a good ore
end it was burned, and ocur resgiduasls were
nillecd very easily. We had 80 as pius 1,

21 as plus 2, and 82 as zero.

Those are all teniths of a foot per secord.
Those are all tenths of a foot per second,
that is correct.

ind these were made very easily Just to null
trem to this and no excess time was spent in
getting down to this low value as far as
regsiduals. The Jarrarvon pass was carried off
nominally with the radiator going to *LCW, the
16-1 was GO, Accelerometer Bias Check, the 250
Fautical Mile Update and <the Cryogenic Read-
ousg. _mmediately after the Insertion check-
list wag compleied both the Command Pilot and
Pilot removed their gioves and instalied the
wrist dams, Helmets were removed and stowed

with the gloves ir the Helmet Stowage Bags

I
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Cernan

stafford

after the 16-1 Update pessing Carnarvon.

ind after we passed Carnervon we then began to
go through our Post-Insertion stowage list which
for rendezvous — primarily for photographic
equipment prior to rendezvous and it went very
smocthly and the stowage of the equlpment, and
the sequence in which we unstowed the gear was
very smooth.

The first diffieculty of any syster we encoun-
tered cccurred approximately 1 hour and 20
minutes, and this is when the optiecal sight was
checked with the power cord from the lefthand
reticle, and it was noticed that I had no light
visible in the optical gight. 1 rechecked all
the connections and found that the base of the
connector to the Auxiliary Recepticle was loose.
However, my camera would work, whlch shows that
I was getting power ocut of it, and occaelionally
I went beck to the small 1light, and ihis would
work intermittently., Because of the short time
eveilable tec have the Retiele ready for NSE, we
stretched the power cable from the Pllect side
across the cockplt te the reticle and continued

thig for the two rendezvous that day. We did

COPE—
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Stafford

Cernan

Stafford

GEmmpREER 1

not have time to change 1t. We did not want to
make & serious elsctrical connection which
could possidvly short out the Reticles, since it
wayg extrenely impertant for these rendezveous.
We felt that once we had the sight and M=% was
of such high priority that we wanted to mein-
tain the sight and the fact that this cord
gtretched from the Pllot's Recepticle %o the
optical gight really did not hamper the Back-
up Rendezvous routine nearly as much ap first
we thought 1+ might. It really did not inter-
fere much at all. Although 1t was noticesbly
stretched acrose the cockplt, You might just
ag well go into that, tell them what we found
out about 1t,

After we were able to troubleshcot the connec-
tions and the cords, 1t was determined that

the power lead on the lefthand Recepiicle was
inoperative. So, we switched cords.

The cords at the Recepticle,

Right, we switched cords during the rest pericd
at the end of the first day's setivity, so we
would have & good power lead over on the left

side for the camera and the Reticle, and have

CNRIER
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Cernan

Stafford

Cernan

e

just & good camers on the right side, This
alleviated the problem.

ind that cord cperated the camera on the Pilot's
side without any problems as it had on the
Command Pilot's side, and the other part of the
cord worked intemittentlys so we feel that there
is possibly some short either in the cord itgelf
or in scwe of the contacts within the recepticle
part of the cord., We did not have s Height
4djust update - this was of a magnitude of 14.6
feet per second ~ we were updated once - we
burned and all residuals were nominal and the
burn was on time and went well. We had 81 per-
cent fuel remaining at the end of that burn.

You wenti to give the residuals for the Nee?

Yes, FKecc - I'm locking back at it - I believe
they were g8ll zero. Our first cut at the resid-
uals - we did have a little - our first cut

gave us 80 of winuas 2 tenths of a foot per sec-
ond, 81 of zero, end 82 of zero and then we
punched these up twice without any burn esch
time we took the residuals, and the second time
there was a little bit of overlap and they all

came cut zero.

o
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Cernan

Stafford

Cernan

stafford

. .

The Vector to be applied then was 14.6.
Tourteen point six feet per second; it was 67
degrees yaw left and 44 degrees piteh up,
using the aft thrusters, It waes a northward
end upward pointed burn, and the burn went on
time and neminally. ¥Ne problems nulling out
residuals at all,

At thies time we had 81 percent fuel remsining,
after the burm.,

We might add that right through all these first
twe burns, we'll meke this comment because of
whet happened at the NOR burn, but the computer
particularly the Catch-Up mode and the Start
Comp cycle of the computer worked nominally,
Ko problems with 1t at all.

Next 1tem occcurred at 2 hours and 12 minutes
at Tananarive. The lock on was first obtained
on the ATDA at this time and we were on & O,
G, 0. The lock on light flickered, A4ttitude
needles were very wavy, however during periods
of lock on the range appeared very golid and
decreased in the manner that was expected.

The update for the Coelliptic Burn was re-

celved and the address inserted into the



computer.

Cernan The Coelliptic Burn was 54.0 feet per second
burn, It was made in e 3 degree yaw left
attitude and 41 degrees plteh down attitude,

nede in Rate Command.

Stafford All previous maneuver burns were made In the
PLAT mode.
Cernan It was right on time and we again had no pro-

blems in nulling residuals, 80 was O, 81 was
plus .1, and 82 wase plus .l. It was made
with the aft thrusters downward and northward.
Stafford The first computer anomaly wes noted at this
time, and after Push Start Comp we noticed
that the needles did not correspond - did not
glve the proper indication for the burn at this
{time. We went back tc Rendezvous mode and then
the Catch-Up and when we went from Rendezvous
inte Catech~Up the Start Comp 1ight came on im-
mediately. In the Rendezvous mode everything
zerced and the computer light went cut. Then
coming back in the Catoh-Up, the computer light
came on but the needles gave proper directlons
and the IVI's count up to the proper addresses ~

to the proper numbers, 4And this was the first
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time we noticed 4hat the Start Comp cycle was

initiated without any pushing of the Start Comp
button., We wanted to check 1t at this time and
went back to Rendezvous mode, came back inte
Catech-Up end most of the same event occcurred.
However, since it was very near the time for
burn, we did not change the Computer mode and
and made the burn on time and had the residusls
asg noted,

I do not have a component quantlity remaining
written down at the end of this one,

It occurred when we were loading the computer
and checking the numbers on the IVI's prior

to NSR, but 1t was very close to NSR. Ve
thought it might be some ancmaly but we wanted
to go shead and check out the Rendezvous mode -
and we went into the Rendezvous mode after NSR.
At 02:25 the Carnarvon pass was nominal - went
through the Cryo Quantity readouts and the fuel
cell purge,

You might mention that during the fuel cell -
during thie and all subsequent fuel c¢ell purges
were all good. The fuel cells performed better

than anything I had ever expected to see. The

(i iniiiininky



stack currents were all within a half an amp
and 2 Charlie maybe dropped off to hold about
one amp less than the others, but they were
very evenly matched. The fuel cell purges
went real well. I alternated on my own from
Section 1 to Section 2 except when the ground
requested either one or the other sections
first. They were purged hydrogen-hydrogen,
oxygen-oxygen in that order with the Cross-

Over Valve on. The volteges held high.
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There were no problems with the purging of the
fuel cells or with their operation, whatsoever.
I think that they performed outstandingly and
will probably not mention them during the de-
briefing from here on, unless there are any
particular questious.

Did you get Delta-P lights?

Yes, there i1s one thing I did want to mention.
T 4id not ever get a Delta-P light when T
purged oxygen, but I invariably got a Delta-P
light when I purged hydrogen,on both sides.
The thing that wag significant to me, was that
when I purged hydrogen or oxygen with the
Delta-P gage, I saw very, very little increase
in the Delta-P reading when I was purging.
Whether I was watching the Delta-P of the
hydrogen or whether I was watching the Delta-P
of the water, I saw very, very little change,
much less change than I ever expected to see
in this Delta-P gage, during the purges. This
was true of both sections. Normal operation
of hydrogen was about .6 to .65 oxygen 1o

hydrogen and about 2.3, I believe, oxygen to

.
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4.2 First Rendezvous
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water, When I purged hydrogen for instance,

I got a Delta~P light, but it didn't increase
the pressure very noticeable on the gage. Tt
was barely noticeable, but I did get the light.
The computer was switched into the Rendezvous
Mode at the programmed time and data points
were collected and rejected. Every hundred
second interval, the range was stowed as
programmed. From this, we know we computed
the Delta-Delta R's and during this time,

the radar was ocecasionally breaking lock, but
it was only momentarily, say about one to two
seconds maximum and then back in. The needles
were occasionally steady. In fact, they were
more steady at that point than what I saw on
Gemini VI and it stayed steady for a while and
then take off on a bias and have a sinusoidal
on the bias then break lock. This was what

we expectaed to see from information that
McDonnell Alrcraft has supplied.

We went into the Rendezvous Mode the first
time and obtained our expected solution after

the required number of data points. And after

Ok
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this first solution, the Start Comp cycle
initiated just as if we had selected that
data point. We then appreciated that this was
a problem left over from what we had seen in
Catch-Up Mode at NSR. We then reinitialized
the computer and went hack inte Rendezvous
Mode. As a matter of fact, I'm sure we went
to Prelaunch at this time to let the computer
make a self check and I'm not sure whether
this first time, we actually turmed it off
and turned it back on again. But we did go
to Prelaunch and went back to Rendezvous.

A11 the correct addresses were put back in
for the new solution. At the predicted time
we received a second solution, and we had

a repeat performance to Start Comp cycle.

As soon as the solution came up after B data
roints, a start comp cycle was initialized.
At sbout this time, we felt that we were
probably going to have to go copen loop. We
went through this cycle once more and informed
the ground of what our problem was, and they

came back shortly thereafter with a time to

L]
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g¢ irnto Reundezvous Mode which would give us a
solutiorn after their predicted point G, which
wenld be when we would want the sclution.

They gave ug tris dime witnin about a minute
or thereabouts of when we were to reinitialize
tre compuser and go in Rendezvous Mode. We
were zcii1ally about 12 seconds late in doing
thig, beceuse we didn't aprreciate the time
wag upon as. As it worked ous, it was better
shat we were & few seconds late. We then

krew tre comnuter was working, giving us 100
second data geoints, and we still felt that

we were going ic g0 cpen loop, comparing gpen
loop with the ground back up. To our surprise,
*+he computer did, zt the fredicted point C
what we came up with cn board, come out with
a go ubtion and gave us a closed loor solutionm.
Although <ne computer was initializing a
Start Jemrp cycle of its own, and came up with
the first solutiorn after the 8 data points,
wo were nol reading out very gcood angles,
bezcause tre radar needles were not that gcod

to give 1z good argleg, But we were getting

< ]
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a very important parameter...we were getiing
range changes at the end of the 100 second
interval which gave us Delta-Delte R which

pin pointed our position to be just about 12%
miles without any elllpticity at all., Delta-
Delta R stayed within minus .49, dropped meybe
to minus .46 and then came back to .48 end
renained &t that prior to TPI, We felt that

we were in resl goeod shape with no ellipiticity.
The radar needles would usuelly become steady
gfter goquisition of a lock on and then huild
up on a hlas, with increased ainusoidal sctivity
in needles untll lock was broken and then
initialize back very sieady when lock on was
obtained again, This cycle was continued. The
amplitude of the excursions from zero was not
quite that previously predlected. In faect, the
bles would build up to approximately one degree
in the sinusocid imposed on this added excursaslien
was not in excess of plus or minus one degree.
Turing this time, one thing that was not pre-
dicted wag the way that the analog range rate
meter fluctuated. They would steady down for

approximately 2 seconds maximum nesar the proper
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value, then go full scale posltive and then
bang Into full scale negative and then come
around pesliive. Complete the cycle meveral
times, setile down for a second or two and
then go positive, then negative comtinuwously.
This oceurred throughout the ftime that we had
radar lock on in any position with the ATDA
from maximum range down to 50 to 60 feet.

FCSD REP Did this get worsze as you approached the target?

Stafford No, the intervals of the sequence of breaking
lock became less and less as we came closer
to the target., From approximataely 2% miles 1n,
we only occaslonally had a breack lock.

Cernan T have a note here that radar was turned on and
lock was intermittent at 130 miles, And feirly
solid at 120 mliles. Now this was Just lock,
this was not needles. We found cut on the
third day when we were moving away from the
ATDA that we actually had radar lock up to
179 miles.

4.3 Terminal Phase Initiation

We felt that we had no ellipticity, and we were
juet short of 125 miles. The greund gave us

backup Terminal Phase Initiation information

W
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which we felt was very good with the one ex—
ception that thelr time appeared to be a little
bit early from what we decided was our Terminal
Phage Initiation time bhased upon cur angle
change. As i1 turned out the ground gave us
26,7 forwerd, 1.3 up and 2.2 right. The com-
puter, which gave us the solution at the right
time, came up with 26 forward, 8 up and 4 right.
Backup solution came up with 24 forward and O
up-down and of course, we did not get any left
right on the backup eolution. Looking at the
three solutions, we felt thet +the closed loop
was obvioualy tc us wrong with thls 8 up
correction, so we went ahesd and used 27
forward, 1 up, and 2 right. This is gomewhat
of & compromige between the ground and the
backup solution. The Computer Start Comp light
for the predicted time of burm wes exsctly on
time. 3Backup Information seid that we should
burn at 12 minutes and 50 seconds elapsed time.
This had gone around through 60 minutes from
NSR and we burned. This might not be exacily
from NSR, because we did reiniiialize the +ime

a couple of {imes hecause of the computer, But

C ]
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snyway the Comp light came on exactly as pre—
dicted, we burned on itime and Terminal Fhase

Initiation went nominsal.

4.4 First Sighting of ATDA

Stafford

The ATDA was first plcked up In the reflected
sun light in excess of 50 miles. It appeared
ag & small ppeck of something llke 8 apeck of
dust, floating around In a lighted room. It
could be comparted tec approximately a fifth
nagnitode star., Just minimuim vieible and the
dimmest light T could get on the reticle. When
1t would go into the wmarkings on the reticle, it
would dlsappear completely. As we came closer
to the ATDA, the magnitude of the light in-—
creaged and from approximetely %0 miles on in,
it was viaitle all the tlme and we had no

trouble seeing 1t in the reticle pattern.



Stafford A%t this time I noticed the difference belween
radar bore sight and the refigcected iight in the
cptical sight. The difference between the radaer
hore sight, when the radar had achnieved a good
s0iid lock an, and with znco sinuscids in it, it
appeared the error between the twe was less than

Piug or minus a guarter of a degree, which is
far in excess of what we've ever had before asg
far as accuracy. The toinl sun 1ight condition
as provided from the grouwnd phasing appeared o
be extremely accurate. Weo were able to transior
on the target iz reflected sur light and also
make the first back-up correction measuremecnt

in one to feur minutes after lrarsterring ix
reflected sun light. The ATDA appeared in the
darkrness approximately 5 minutes after trarnafer.
Tne ATDE bullt in intensity to approximately a
zero nmagnitude star. It was nol as bright as
spacecraft VII <hat I had seen cn the Gemini
VIT axd VI mission.

Coernan The first correction came oub to be guile small,

which was gratifying.

CE el
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Thig proved that the solution we selected for
transfer was very accurabe since the first cor-
recticrn was very small.,

That's right, This was first indicetion that
the cliozed-locp solution for Terminai Phrase
Inditiation, particularly the eight up that it
gave 13, 1t was & good thing we did netb burn
2t.  Our back-up soiutizn for the first correc-
Slon grve us lwo aft, and three up. We did rot
burn i: bhecaune we had the closed-"oop solullon
cranking and 1% was verified during this
firet cack-up correction through address £9.

We were cranking out a ologed-loop gsolution

at this poini, BSo we decided not to burn chs
vack-up and ftou see what happened after the
szeond back-up correction at which time Lhe
closed-looy also gives a correclion. We figured
the cleged-loop wes good and locked reascnable,
then we would go shead and burs 14, Tre clased-
leop solution thern, whicrh corresponds to the
gooond wack-up zeoiuticon, gave us a golation of
two af't, two up, and three right. The back-up

solutior said whrec aft, and fcur up. We burred

O |
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Cernan the cleosed-loop sclution all the way down the
line because it and the back-up solution agreed
very closely. As a matter of fact ihey bst
iriicated that the first back-up solution was
aogoed correction. They complimented each

other as correctlons, and ihey agasin indicated

nin that the ciosed-loop Terminal Phase

Inisiarion of elght up was net a desgirasle TPI

goinge on oo the third correciion,

whicr 1¢ # oack-up correclion, withouzi any
close -~loop, we had one aft, and one up, we burn-
ed zegro.

Stafford Since we slayed closed-locup.

Cernan Since we gtayed closed-loop. The thiréd bhack-up

. of a trezictor es

correeion ls Just

% B

LGownat the cloged-=loop might give you.  This

alorg witw whe relative trajectory plot, waich

looked vaory good, had s inside, well we stari-

i inside, ot 1k miles, 12.% miles or there

wuoni, held usg ingide all the way wp the pike.

I the corenation, Tho fourth
correction, cliosed-loop gave us 3 orward,

and 2 zowi. The back-up solution said zers

COPTFRE- |
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foreward and 3 down. We decided to go ahead
again with the closed-loop correction, and we
burned 3 forward and 2 down, and there
was zero left right, in this solution., T
appeared to be a good one, it was again com-
plimented by the back-up solution and ty the
trajectory plet. It was a small correction,
which was important. We felt it should be
because ol our plot. It turned outl Lo bhe a
geod correction, because line of sight control,
after the fourth correction, turned out to be
built around plus or minus four degrees a
minute, which we checked every 30 seconds. It
didn't vary enough to really warrant pulting
any line of sight control in. In other words
that fourth correction, nulled any line of sight
control problems we had. There was no problem
at all controlling the up and down as we rode
in to braking.

As previcusly noted the ATDA disappeared from
roeflected sun light at approximately 5 minutes
after TPT. Immediately after going into dark-

ness, while the spacecrafl was still approaching

COTemDEmn
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tre darkness line, we saw the flashing light.
Tre flashing light stayed on approximately 15
searnds and disappeared. "hie car bo contiri-
tuted to the rotating attitude of the ATDA.
What was youir range wnen you first saw the
scguistion light?

Tre range was sl approximnately 5% minutes after
TPI, which was approximacely 20 miles. As aocon
as we went lnito darknessz 1t was there.  Now,
the dcq light continued o sppear and disappear
in cye’es that could be contrivuted to the
rotation of the vehicle.

Acguipsion of the Acy lights gave ug, what we
thought was 4 clue, that the shroud was not
trere, bocause you couid see very vrightly the
Maghing fer lights. They were flacshing inler-

alligatoer jaws, and

the side of she TDA cone. They were amplc as
flashing iigrils, even with the resiricticn of
the shroud.

wWe had votnn acquistion lighis working and were
in a position, will respect 3o where Lhe shroud

the acouisticr “lighse.

was atiached, Lo

COp B |



il

¥CSD REY In spite of the fact thal you were not dark
siantod and the gover wasg still on, you could

gre them a2t 20 miles.

Stafford Rigreo.
Cernan We saw them, I feel very scon after it got

dark, as soon a5 we got acclimeted to darkness.

Stafford I was watcning ihrough ithe reticle for optical
gight, ard as scon as the ATDA disappeared froum
reflacted gurn light, within 20 scconds I had
ar Ace lishi. Tike tzat,

TCoL REP You could prabably see them furiher cut.

Stafford Definitely. And thils appeared as approximately

-

a third or gecoml magnitude star al that distancze.
A we continaed in, at approximately B Lo 10
miles, the zajer change in lightirg parameters
was the Dull moon. The 4734 tracked deown with
respact s Lhe gsars, Lo a point wherc it be-
came inertial. At thig %time, this coincided
wilth the moon when 1t came up and it was very
near stationary to the ATDA., Im my cplical
sight, 7 had the ATDA  centered and to the
right approximaiely % degrees wag the full

rwoor, I the relticlie pattern I only had one

D Ee. |
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star. Locking cutside the reticle pattern, I
could only count three other stars because of
the ambier: lighiing from the moon.

The rest ¢f the Terminal Thase tc the firal
brakirg and up to the point of station Keeping
was made with the ATDA rnext to the full moon.
Tt presented some consiraint for tracking
because ¢f the absence of ssars. It helped

in one way GLecause the whcle ATDA hecame very

¥ lighted from the mocn. At approxi-

criliiertl
mately 4 to 5 miles I could ascertain colors,
smail minute colors, which were the running
lights on the ATDA. I could definitely see
these litile red celors at this pericd of fime.
As we got in closer, you could ther see the

arber and thern the green colors,

We had & slight Qut Of Plare star, &€ier the last

mid-course correction. T made one maneuver
with the latersl thrusters and <t killed it to
zero. We continued all the way to hraking,

We had one braking at approximately .9 of a

mile.

COPEE
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Cernan At 26 minutes afier transfer we were exactly al

s angie of 59.0

=

2 miles, we had an
degrees. sdokinal 2t this time dis 7. We had a
wuryge rase of 37 feet rer mecond. Without goin
into the other pecints in and around, before and
wfrer thig, I'i1l Zust pick cut cne mije. At

249 minutes we were 110.1 degrees, which shows
that we were almost ineriialil, and were at .95

milrg and %7 Teet per second,

we nad alresdy soroed adiresses

80 we pushed Start Comp arnd we tock off 12 feet|
we actually tock oif 13 feet per seccond, and
we nad 19 feet per second from that pocint on
Staffcrd By the time the total burn wes made, we were
down o avout .7% miles with approximately 20
faet per seccnd. We held this o approximately
4,000 feet at which time we brcke down Lo
approximately 15 {eel per second. From that

point orn we continued to 1,000 feel and re-

diced it down to 10 feei per second.

W
o

Cernan We ended up with percent fuel remaining

at approximately 50 to 60 feet. The whole

CONPDINT



Cernan

Stafford

Cernan

C e gprad] 39

rendezvoug from TPI in, was extremely comfort-
able. Braking was very comfortable. The
sextant was not evaluated on this rendezvous
although it was readily at hand for braking if
it were regquired.

The first indication we had that the shroud
wag s5ti1]l on the ATDA was when we saw the cone
lights and we could determine the "V" in the
docking cone, We noticed then that we didn't
have a complete circle for the docking cone.
It was just a small wedge shape area under
these lighting conditions,

It was dark at this time. I turned off the

Acg lights when you told me to, I guess we

were very close, but it was @till dark.
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4.5 Station Xeeping

Ruarning lights for attitude determinatiorn did
not help at all. You cculd see the runring
Tignts resdily.  You cculd see the split in wne
miring lights, but gincee the vehlele was

tursling, i: gave ro atbitude refoercnces at

all, either for siatlorn kecplng or for rulling

m
o
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line of sight. Xulling lin
strictly deme o the ball) o she 8-ball of

2raft,

the space
Az owe pessed from night icto day Lims, 1T was
taern falrly essy zo station keep on the ATDA oy

kaapling lg of ire gpacecrafyu zlines

(]
o+
jy
4]
>I<
o
5

with the leeal horizontal and glsc gl ined wilw

trne center of meas of the ATDA. Tt appeared

-

hat the ATDA nad a rcll rate siightly in

v

exerss of approximately 2 degreses per seccord

ara overy una.l rates, cxtiremcly zmall rates in
yaw ard pitch. Over a periosd of fime lnege
wolald couple wrhere at one tice of the ATDA
Wwoutd be rolling horizonsel, and over a pericd
of Sime it would go up to where it would be
rolling aboul a vertical axis and shen later con

about a 90 degreoe yaw axis., This would Just

take place cver a long pericd of zime, the way

XS
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the axis would couple. But the grip fault
motion was always in roll.

Tom, while you are talking about the rolil
rates of the ATDA, in case we neglect Lo cover
it later, it might be worth while menticoning
the inputs of the TSS8I, stablization, this type
of thing that we saw when they did command it
or.

I think we will cover that when we get ---
That is the next one here, 1 believe.

Well, T35 Thruster, we did not observe this.
These were rnot turned on at this time.

Later after the third rendezvous, but I don't
know whether it is covered in this -

At this time, we gave a description to Hawaii.
We told Carnarvon that the shroud was on.

Then we gave & description to Hawali exactly
as to the configuration of the shroud. In
moving into close formation the Station-Keeping
with the L-Band antenna, we moved within
approximately 4 to % inches, and we could
observe the two coil springs between the aft
segments of the shroud. The strap was held

together by the wires that came from inside

COMNHBENTAL,



tne shroud *¢ the connectors irnitiating the
explogive bolts. Both explosive bolts or the
gnroud nad fired, but tre total mass was held

i aila

together by shese four connecting wires that

by

[}

irgd *he pyro devices, Wwhen we came across
the Sftaves, the command f'er Unrigidize was
initisted ard at this time the zozal shroud
moved on She ATBA, 1t appeared, ir a pitch
zetion of zpproximetely 15 degrees. The total
shroud apd the angle bobween the nhalves of the
ghrond did pot change, but the whole shreud
meved down and then back when *the adapter
anirigidized end rigidized. At tnis time the
real bime decigion was nade to go anead and
initiate the second rendezvous for <he equal
period orbit with anCmega T of an 80 degree
trangler orbital phase. Well, the time we had
avaliatle for a piatform alinement was very
small, so woe made a real rapid platforn
elinement whnile stasion keeping with the ATDA
and then got irto pesiticn directly or 3op of
the ATDA which was a rather consuming task
gince 1t was a rotating wody and piuvch down

locking directly to eartn, we had io correlate
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between the nosiiion orn the 2-ball and ‘he
attitudie indicator and the ATDA. We srrive in

a «ovrn foodt por second positicn at approximately

cr mintte nrlor o the burn., & burn of

-

o0 feot per sscona up wes made crn time and the
residusls were nulied clesoe Lo zero,

Cernan Yhe residuals were zeros, | dont'ti have them
writter down here, but 1 know thls particular
surr, the regiduals wore zoro because ws were
concerned wiln getting a very accurats aop-
aratlicrn burn.

Stafford The ATDBA immediately went below us and in
Yront of the spacecrafl. We did maks scme
n_ote using address 46 ard 96 on the Progress

Uenter Coordirale Plob and the ATDA gy trnis

wig close, was readily vigitle or the
garlin bhelow sirce we were sDproaching simges
ard the carih was not brightly it wp. The
Flashirg lights were turned on, werevigible,
but alse an pericds of Zime, the A7DA wes
rolating after it wenl ‘ruc the darkness we
cis.d zee the red Lights, tre red running
Lights on the ATDA in excesg of 8 miles. You

could see a small red dot ocut there at night
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time in between the flashing blue lights and
the acquisition lights. When those were not
svailable, we could see the red rumning lights
ol oapproximately 8 miles,

Sextant practice was initiated. 1t was good
practice, but no results were really obtained
wred the main ... ne direct results of sextant
readings were retained. However, the results
that we got from it was that you cannot track
o ovehicle very readlly, especially with the
small field of view of the sextant, when you
are looking down at the earth. In seeing a
target that was, ever the shroud on, thatl was
a3 bright and white as the ATDA was, it waa
almost impossible to sce the target against
the ground vackground. It was imposaible to
see the target against a ground baclsroaand.
As a resulil there were no sextant readings
taken during sextart practice. It was just
Imposgible to acoguire the target even through
the reiicle cr Lhrough the open window without
narrow ficld of view of the sextant.

I could barely see the - when we first

initiated, T could see the targelt because it

e
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wes white, particularly wilth the nose shroud
down againgt the dark earth and then as darkness
came on, 1t disappeared rapidly. The flashing
light was mvailatle, but alsc the horizon was
50 1l1l1~defined a% this time 1%t was impossible
to get any sextant sightings,

When we went into darkness, however, we did get
the target horizon crossing 30 minutes after
burn norinal time weg 30 minutes, So we felt
our burr. was pretty geod. I took a sextant
reading &t 12 degrees to give us & preliminery
backup to our horizontel adjust maneuver,
Kominal was 41:085, our time was 41:22, which
made us feel pretty warm, And ther we did get
a GET of locael horizon croseing of 45:20 and
45:2% wag nominal. This gave us a Horlzontal
Adjust Maneuver of 0,1 foot per second forward
and 0.2 foct per second out, which ended up in
time to be zero forward end 0,5 foot up at
which time we made & decision rnot to burn.

We feel that the regular seperation maneuver
wag performed with precise accuresecy and skill.
Termina® Tnase Inltiation, the Pilot was all set

to teke his sextant resding, his bell readings

CONN
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4.6 Second Rendezvous

and complement them with radar and range rate
reading., The first sextant reading to be taken
wiy 435 degrees.  However, the sextant was taken
in a second sextant reading was to be 47
degrees. And the use of these two angles, plus
the time, plus the change in our angle as read

L the 8-ball was to give us a transfer
mayieuver. 3But instead of setting in 43
degrees, 47 degrees was set in Initially, And
it was not realized ihat this was the seccnd
angie nntil after this angle was taken., As a
result we were late at that time of transfer.
So we regrouped and I computed the change and
angle on the ball for a period of time, went
irtoc the charts knowing that we were now late
at TPl. Going irto the charts with Delta Theta
from the ball, ignoring sextant sngle for a
miraate aod G ine we csre oukh with g TP
sulution that said 2 at't and 4

down. The nominal solution should have been
Setoal't and 2.8 down., We initiated immediately
becanse as I say, we were late and this

regrouping did take a little time. As a result

C iaiiblibbbeshidie,
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of being late on the TPT our next sextant
reading was Lo be %6 degrees. We had just
passed 56 degrees, when T took the sextant up
Lo find out what angle we were at. 1t takes
Just a minute or sc to get your sextant set to
take it. ‘o acquire the target, to pick up the
herigzon, to take your sextant measurement, take
the sextant down, put it under the light, and
read it to find out exactly what this angle isj
this is a4 time consuming operation. When T
read it, we were at 57 degrees, so I said I will
again ignore the sextant readings at this point
and take our correction of Delta Theta from the
ball and time. So the first correction

was made on basis of Delta Theta and time and
not the sextant. The sextant however, at

these angles Y0 and 60 degrees was still very
usable. And the reason 1 lost the sextant
correction was a4 result of being late al TPl
ard being cramped for time. [ came up,
however, with an aft correction of 0

and up~down correction ¢f 2 down. Now thia
looked as ovur plet on the target center

coordinate graph showed us. ¥Even though with a

C O
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late TPI in this correction, we were right on
the football and we looked real good at this
time. The third correction was made on a basis
of gextant readings and Theta on the ball. 4
Delta Theta from the 8-ball. The sextant
readings were taken at 72 which was I consider
g good sextant reading and the other sextant
reading was taken at 80 degrees which I consider,
nat only in retrospect but I considered in real
time, that 1 was prebably not a good reading.
I'ne reason it was not is because the angle was
a0 great that the only place you can take this
sextant reading is from the lower left hand
corner of the spacecraft windeow to see the hori-
ST Y. get a very small arc of the horizon
and you cannot really tell whether you are
holdirg the sextant vertically or not. 'Ihis
resulte in an errcr, maybe an appreciable error.
Jo I congider about 70 or 75 degrees, 7O
degrees naximurn usable angle at which you can
wo after horizon target sextant reading. But I
did come up with a sclution of U Fore-aft and
2 down. WNow, 1 made a comment at the time we

burned this, that this maneuver was vad, based
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upon that second sextant reading. I was not
sure of it, but I felt that I owed it to the
gextant to make this burn. So we made it as it
came out, and it turned out to be a bad burn,
Really our reading should have besn zero. We
didn't even need that third correction, that
gecond correction. 1t should have been zero but
as I said, I felt I owed it to the sextant to
go ahead and put this burn in. I definitely
feel that it should have been zero because as

a result of this burn, our line of sight con-
trol, or inertial line of sight contrel, in
utilizing the B-ball, we were continually
Fforeing up corrections.

Up with respects to local wvertical, down with
respect to the spacecraft,

No, up with respects to the spacecraft, we

are -—-—

Okay.

Our up and downs are always with respect to
the spacecraft. All these correctiocns are
with respect to the spacecraft. Our second

correction said we should go down which would

meske us less steep for erossing the asngles less

COrEE.
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quickly and our line of sight control after
this correction said, - in other words we got
inside the target, ingide the football ,and our
line of sight control said we should force our-
selves up or down and outside the football. It
was a bad correction, but it was a small one,
go it didn't hurt us too much and we picked it
up very quickly with line of sight control and
from there on to the rendezvous.

Was made cpiically all the way,

Waz made oviically all the way and there were
no problems at braking., We did use address

29, 26, and 27 utilizing that we considered

was al approximale range rate, just so we
knew exact.y how much we would take off in
terms of range rate. I1f we took off 5 feet per
second, we knew we had exa@tly 5 feet and not

T or 2, And we did utilize this lechnique
again in braking. We wanted to take off 2 now
or 5 thern and 1t worked out real fine,

Let me cover Lhe optical points of the
rendezvous. After the horizontal adjust in
which we had the platform alined 0, O,

¥ we noved the time when the flashing light

Sl



COLDEr .

crossed the zero pogsition in the reticle, this
was very nominal. After we broke out in sun-
light, the ATDA disappeared completely. T

dorc bored pasition on radar needles. 1 ocould
roosee i1t oal all even thouweh 1t was
aporcximately 9 to 10 milews in Tront of us,
Atter [ rolled inverted, it became immediately
viaible, which showed that the lighting froo

the sun it the spacecratt window, the

arhian 1Ligrhting obaoured the ATDA,  wWhen T
ralled inverted at that position, the ATDA
inmedisnely popped into sunlight as a very
briliiantly Jighted body, which I would

caotimate wreator than 4 winus 2 magnitude star
or in other words it was more brilliant than
Sirius, at this distance. It continued to grow
in intensity. However, the growth was very slow
until we g#ot into approximately 2 miles, Af
chrig time the ATDA was still a cireular glowing
oljoc . AL Zowlles it grew more and Cinally in
cxoon: o e mile, we checked il with radar,
iowosls tare on the shape of the ATDA.  Now

the most lighting was obtalined from the white

nose cone or the shroud. At one mile I could

(bbbt
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ascertain the total shape of the ATDA, this was
in the inverted pogition. 1 was going small
end forward, ‘nverted, nitched up at approximately
70 to B0 degrees and I could ascertain very well
whent [ had one mile oplically. Tven though the
ATDA was rotating in various attitudes, 1 could
determine approximately in optical units on the
reticle the length of the major axis of the
AIDA and thereby relate to length the major
axis to the wlit of the aptical reticle from
this; muaking a good guess as far as range. You
could definitely determine that we were closing
on the ATDA and from Just a basic roll
trajectory, we zeroed address 25, 26, 27, .ade
a definite braking maneuver and from this we
would Judge we had so much lefti. HNow I left
the range rate high to insure that we would
arrive at the point of intercept prior to
sunset. And the final braking was made with
no difficulty and the ATDA was lighted
brilliantly in sunlight throughout the whale

parieuver.

GabiBuE—.
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And I thirk that this renseszvous here shows
the way that fthe lighiing conditions should
te tor a nassive target btafore an cptical
rendezvous. 1t worked out wvery well i the
way i1t was predicted.

Your viicn ane yaw rales were pretiy low on
the targoet.

"re pitech rate was increaging all the way
throcugh during trne mission.
You're taking sbout the targec?
T'm telking avcut Sne target. It's the same
ag it'e alwaye been it was never tcuched from
iritial rendszvous ontil now; they Juast aever
vuariad. Thiz piteching and yawing and rclling.
2ut the palr thing was <hat the roll was very,
vory slow ovon thousgs 7 degroes ter ssconds
and at ore rmilse T cculd asgcertain the total
cunlirne of the ATDA, oot T couldn's ascerialn
the RCL and the 3atiecry scoclon, out T oould
ageertain The main tody unit o the ATDA and
tne gnrowd of trhe ATDA 21 one nmile and trnls
agliernded avproximately one half of an ontiezl

wnit ard thic grew sieadily and fronm this, 1

R, |
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wag abvle to judge distance, and very readily,
withoun any magnification just in the reticle
dcborming that I wag closing and geiting a
oall park rangc raie.

Tre major items to be gained freom this
mendesvoug are the facts that we have the
fing results from the orlical technigues for

glining in trne rendesvoug for a pegsive targel;

i

48}

go for ohraining argle ncasurement
Cre mosh oifcctive way is te xeep opbtlcally
torasigntad on tho garzet and ottain the pitch
ginble angle from the computesr, cr the angle
oi'f she d-pall and not use tre goxtant

az far az determining angles.  [he cnly reason
trhas you would sver use o ssxbiant for Lthis
oplical rendezvous would he in case the plai-
fopr Fuils,

"rls sextant lakes Sime to read and takes tinc
Lo azsuire, and the pars abous it Ts, you car-
O .. you fave vo take It away from hand-reld,
avee kita {g nand-held, you Just have to tzke

it acwn and hold it irn froat of the 11

to read i, vecause 1t is very diffTicult to

o
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read and you don't want 1c miss 1t by a

egree. You want to make surs you're accurate,
go i5ts very difficult. The fact ie, I feel
tral & sexbant Shat wes rigidly mousted in uhe
window 1n trois particular cass with this parti-
cular sexivant ,evern though boresignsed ,would
have beer more difficult 1o use. Matter of
fact, 1% would have been imzossible to use
sbove aboul 20 degrees, because sz 1 ogald,

I =ud w0 zo down to the lower left-hand corner
of the windiow to get what I congidered a

good reading at T2 degrees, ‘he: resdivg at
80 degroes, I felt was bad whon T ook 1L 80
we would have been very limizZed in angle
et 1t we had a rigidly mounted gextans

MOHET ol

i The window.
¥O8D Ke? Could yocu. get range rate,,.Di¢ you aittennt tc
get range rate with tre sexiant?

o
ey

Cercan wWith %the seoxtart? Ho.

Shaffore o, this would Te & far cazior tagsk witn a

3

asabilized hody thar one shat was randorly

bl L,

e

cerran You can determire closing rates again oy

T
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sun.itsing the image and cloging, tul the
apecific range rate numbers with this type
of body would te pretty difficult to get,
b L fecl, that cne thing of inmcoriance
arme oot of this was Lthe fact we wars zble,
a_though late, we were atle to regrout st
TPl vtilising Zelita-"heva from the ball and
35111 have what appeared %o be & good
Lranalar snd [r2cm ths plobs and a corrcobion

a mogd swrangiery; so wo 214 not izcor-

coraete the sextans angle measurement in that

particular paneuaver strictly from The tall,

ang tre batl and time ug a gcod TFI,

" in conainod sl

= ognation koegping was

aprroxinatcly 60 feen on the ATSDA.  We moved
In wvory closs, within a courle of fecu of the
ATDA apair like we had previcusly, oblalned
BOIC oTe Bt otures and thnen we were informed
by the ground that we would nave a Separation
Mincuver uc merform thne rendezvous from above
niing the Owega T of 130 degrees carly the

rext morning. The platfcerm was agair alined

and the retrograde motion was put in.

[oawsn g g ey od
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Cermnan Tre: Sosal velocity weas 2.7 feel per szcond

tragrade, our residules B, 81, and 82

woepre all zzro.  The grownd zgent us up 2s using
cha Porward Tiricg thrusiers in o relrogradc
moticr, but we were irn such a pogition trnat

"t owas muen mere convernient io tse the afi-
Firize Yhresters in a2 robrograde motion tecause

Wiowere 3BF so vhal was what we did, and there

wisd w shoarh turn 50 we Pigured there was no

re loveoived.,  Se owe curned 4.7

vl DSOS S I A

nor gooomd relrocgrade wich the aft-
thrisgters. A1l residioles were zoro.

vur rox bt ouurr. was the buran for our slecp

w050 kP Deoyerd have any Teel for what might have
poered sl o you peon gimulating or deoing a
CLorils bDelta-h, you would have beor 7 miles
ana LY you had sore slip whern ycou reacned

sfer anglo whether Shig would have

alfeobsd the vieibllity?

[N

Snaflorn L doc’ bnink the oliln in ke transfor ang
would nave affected the visibility., The

major ihem that would have cccurred if you

CEOTPE
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would have performed a passive rendezvous from
7% miles was the fact of the high cloging
rates you can have,and also the variances in
the closirg rates that you can have from the
gituation, however, by definitely seeing a
target of this dimension in excess of one
mile,in reflected sunlight, the actusl
dimension of it can be ascertained the approxi-
mate range when you hit one mile. And you
Will know within say 20 feel per second that
your total range rate is going ic be approxi-
metely 50 to 7O feet per secong, and at the
time well say 40 tc 70..a8t that time reduce
the range raite 20 feet per gecond using the
computer. You can readily tell shat you are
still olosing at & mile. Knock off 18 to 15
more fezel per second using tre computer then
if it closes in tc % mile,then you can very
accurately determine what your range is with
respect o the deceleration caravility that
we have with the Gemini spacecrafs.

Eow clese was the sun line of gight 4o the

target?
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otafford Well, the sun line of sight to the target wasa
FCSD REP Was it below the nose?
Stafford The closest the sun line of sight to the

target was right after we reolled the spacecraft
inverted at approximately one hour total from
the KRadial Separation Mansuver and, 10

gseconds after completing the ro0ll to 180 degrees
position the ATDA came in reflecting sunlight
brighter than a two megnitude star, It

became more brilliant than that and as the
sunline was less than 25 degrees. Once we

had the nose of the Gemini blocking the sun,.
then the ATDA became brilliantly lighted and

it grrew intensely all the rest of the way
through. In the final rhase, we were pitched
up approximately teo 80 degrees, there we never
had any croblems with the sun. The main thing
is to be sure to keep the nose of the space-
craft between you and the sun throughout the
mansuver and I'm certain that you can see the
cther vehicle in the reflected sunlight out at
a fairly long distance. Another important

point that should be reemphasized is that if

COmPEeT
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v mood platform is available uvo the crew, they
she.1d teke She niteh ungle of £ the pletform
and not uzce she sextari. Congirnuing creoital
cuorablons, we coversd the ssparaticn maneuvey
she next ivem wae the (G pass wnere we coniled
i.ne pranres lancing usvdaete and powersd down: the
1 1 ng undate and powersd down th

suuceeralt, AL thig time, we had cur first

was szvaral hours and

hetunl’y thi

[}

mlmnnes aiLar the first vencezvous was

A Ll

vzl

1

slarted te split a meal arnd eat a few of thne

bivesive Zhems and drank come water. During

Lhe Fassive Renaczvous, wo managed S eal oa

"pw omore bites and we were precty well fatigued
at tne end cf ‘ho seccond rendewvous 1o stalicn
keenings.,  Agaln, we gtartzsd eat period
S hours to 9 houre and restowed the epacecraflt
with reguired configuraticns.
Cerman Husl- cell wurge went nominal ag all ctrers
1¥ wag opeued a4l 09:29:00 GET. We gid
woy henre Ane door open. And 1% was closed at
17:10:00 GET and we did not hear the door close

Wo did ret loex it at this sime.

CQITEm A |
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Pleep periocd was initiated on time, however,
oven with the window shades up, it was very
difficult to start sleeping at this time. It
was more of an intermittent dosing period
which can be borne out from the ground read-
outs of the heartrates and also even more than
the grommd readouts of the heartrate ocur own
qualitative observations of the sleep. 1
would say af the most.

Pue to the same thing.

Back to the ground time, we're used to, we've
had the reauired amount of fatigue it tskes to
start sleeping, but it appears that it was
impossible for us to go to sleep at this time.
The next two nights, we both took two APC's
prior to sleep and slept very good. As my
recommendation as fer as my intention ms to the
next time I fly, is on the first night, I

will take one or two APC's prior to sleerp

and will probably have far belter results

on sleep. At the most I can say, I get
forty-five to fifty minutes of partial sleep,

wakeup, 45 to 50 minutes of sleep. Now one

C OniBempiig |
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thing that could be noticed even though we had
solid aluminum window covers around the edgess
everytime we'd drift inte the sun, light would
come in and the whole cockpit ambient lighting
would increase. It is recommended that the
cutaide dimensions of the aluminum windows

be increased and also some black felt of
approximately %—inch width be placed around
the edge so0 that it would fit against the
window face,so no light can leak in. The only
light on in the cockpit was Just a small red
light above the GET digital time clock which
presented very little light. It would be very
black inside until the spacecraft nose would
drift arcund inte the sun. 4t such times the
light that would leak in around the edge and
increase the ambient light to a condition that
would wake us up and call cur attention to the
fact that we were going into the sun. So the
outside diameter of the window shades need to
be inecreased slightly and also a black felt
ridge could be put around it so that no out-

side light can get in during this period of

C Sy
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time. I [elt fhat this contributed considerable

to us waking up.

Anvtime the sun shines in or near or around the
windows it will seek every crack that there
may be.

Did you hear anything during this peried?
Noises®

I could hear the suit fans on my side.

The only ambient ncoise inside the spacecraft
that contributed to this point was the suit
fans. I had Gene go on the silent switech.

I kept my headset on my left ear but due to
the ambient noise of the suit fans T obtained
some tissus and made & plug for my right ear
to try to cut ocut the noise. This was
partially succegsful.

I had the noige in my right ear and it appear-
ed that the suit fans were right there but
the noise did not bother me or keep me from
going to sleep. 1T slept the next two nights
very well with the suit fans on. Une of them
on,

Now again this sleep period was not nearly as

C
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deep or as restful as the subsequent sleep
periods. You can always feel the pressure
guit around you and the various points, which
is a real big difference from all the other
gleep periods you've had in your total life.
This I'm sure contributed to it and one thing
that can kind of take the edge off 1t is a
couple of APC's or simular type of medication.
It was a new environment in that you were
gleeping in what was scmething close to zero
g and sou had to contain your arms. 4nd to
contain your arme with cuff rings of the suit
was something that was difficult. There was
ocne thing that very definitely bothered me
concerning the suit. That was the neck ring.
The type of work I was doing wag pencil and
paper and always working in my lap, I had to
have my chin down and my neck and my chin,
after the first day, got raw from the neck
ring or the pressure of the ring. No, I'm
talking abnul the neck dam, the neck dam itself
and the ring. The hard ring in rubbing on the

rubber in the neck dam got my chin very raw,



- .

It was mailnly because T had to work down in
ry lap and look down, and the ring was alweys
in the way. This was more than a nuisance,
it was uncomfortable at times. This was also
someWwhat of a problem during sleepirg, because
you had to secure your head in a pogition
where it would not vob around any and again
the neck ring was always in the way.

FCSD HEP This is A 1itble cut of place right here,
tut during this first orbit you had quite a
bit keeping you biusy there geing after the
target and so forth, did it give you any
trouble at rmero g envircnnent and having so

much to do at first?
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Once we were in zero g environment for all
practical purpcses 1t was exactly lilke one g.
I felt no strange new sensations, no difference,
no change. The only thing you would have to 2o
1s just secure peneils and papers and every-
thing elge when you weren't holding on to them.
The only thing during the first orblt that
gave me any problems weas the helmet, There
agalin, heceuse of doing paper work, computer
work and this type of thing, the helmet was
something you wanted to get off as soon as

you could.

Would you elaborate on that Just s little”

The helmet is big and bulky. You can't turn
around. You can't lock arcund. You can't
move your head nearly as freely. It's a
1ittle bit more uncomforiable than unhelmweted
operations. It was my strong desire to get
that "Zo' from Carmnarvon Just as soon as pos-
8ible and get the helmet off because, I think
1t's a definite work restriction.

The next highlight cccurred at Kano contact
when we completed the sleep period and started

the pletform alinement. We'd been drifting all

Criehihhuiiilel
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night long. We woke up peinted at the sky with
rates about 8ll three axes. We immediately
turned on the IGS power suvply, the Acme Bilas
power, went to Pulse mode, and by locking out
tre window damped the rates to zerco right away

ohtaining a real fast positlon of 18C degrees
yaw and alined thre platform C, 183G, Q.

4.7 Third Hendezvous

Cernan Our Thage Adjust Maneuver followed. At

18:2%:19 it was 8 Delta-¥ of 2 feet per second,
zerc yaw and zerc plteh, burned in Flatform
mods uging the aft thrusters posigrade. The
residuals came out to be B0 zerc, 81 minus =&
tenth and 82 zero.

Stafford A1l platform alinements were carried out with
conslderable ease and each time as tlme per-
mitted & check was made between the primary
and secondary scanners, The alinement between
the two scanner systems sppeares to be
practically zero error. OUne thing noticeable
wag the thasing zoing intec sunrise or sunzet.
The secondary scanners were superlor, as
previously briefed they should he, to the pri-
mary scanners as far as losing lock to the

horizon and putting false inputs to the pletfomm

O RDER
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or input to the spacecrafi when using the
lerdzon Sean Foae. In the mejority, the
critical mlinements were mede using the
secondary SCanmners.

Jernan The eisht AC just Maneuver came at GzT
19:108:16. It was on time and it was 17 feet
per second, zero yaw, zero plich, burned in
Flatform mede, using the aft thrusters posi-
grade., Heeslduals were 80 zero, 81 of plus

[l

3.7, and 82 of minus C.2,

Stafford “he crew status reports were made over the
Canary Islands. At this time we'd like to
corment, thet because ¢f 811 the detalled
hookkeepling involved, it is cur reccmmendation
trat we give only the countsr sole. on the
water gun and let the huge medlcal support
facliiitles we have on the ground compute the
arount of water in ounces that we have comsumed
during the period. The oral tempersature was
rnot a8 real nulgance factor at that time.

Cerman It's worth while tc talk about meals. Whren
you have & day suchk as we had the flrst day,
including the sleep perioed, say for the first

24 hours when we had the three rendezvous, we

CTTTT o |
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did not consume meals individually or at any
particular time. We ate when we could, we
split meals, we shared packages. We knew we
needed and wanted nourishment and we split
meals as time permitted. I think this is very
important and I don't think it's ever going to
change when you're talking about M=1ts, M=2's,
I's or 4's, 6 or anything when you're completely
involved the way you are. You Just don't sit
down to dinner like you might somewhere else.
This 1s the way it's golng to be and you can
never say you fully consumed one meal or
another because you may have two or three
meals spread cut around the spacecraft.
Stafford This 1s the difference between cperatiinal re-
search flight and one that's primarily slanted
for blo-medical research where this is your
prime uvxisiznce to endure for a long duration
or period of time, When you have lots of pro-
grammed activitieg every day the only way you
are going to eat 1s plecemesl throughout the
day. Only 1if you do have long pericds of 1n-
activity where you can program a meal in will

you do this.

COTIPIE——
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The NSR burn for the rendezvous from sbove was
updated twilce, changed by a matter of about =a
minute. We did not, obviously, durn the first
update. We got a further update and burned at
19154124 on time. A1l of our burns ended up
to be right on time. We had a Daite V of

14.4 feet per second, This was done with yaw
180, »itch 38 degrees down, and we used our
forward firing thrusters, which gave us a
posigrade up burn. We zerced address 80; 61
had plus one tenth and 82 was winus two tenths.
We had %2 percent fuel remaining at the end of
this Coelliptic Maneuver. The computer ap-
peared to be working fine. There were 1o
problems with Initlalizing the Start Comp
mode when we were in Cateh-Up. We had ne
further vroblems with it after ocur initial
rendezvous,

Turing the first rendezvous was the time that
the computer arumely was observed. After

this we had no further anotalies with the
computer.

we were updated with address 54 for the

Closed Lont Hendezvous. It Just so happened

CU by |
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that T hed had that same update prior to 1ift-
off. 3So, 1t confirmed the information I had
aboard. Do you want to talk about target
acquisition, Tom?

Plgnt. IZwven though +the flashing lights were
turned o, I could nos see the flashing llghus
throughout thls period of tlme; which nesnt
elther the squib battery voltage was extremely
low or they were not on. But throughout the
tnird rendezvous the flaghing lights were not
seen at all. At one time as we progressed on
after the KER nmaneuver, we determined from the
redar that we had ellz-"v iz 7, which showed
we had elllpticlty. %we were looking for the
target at night time and I could not see it.
However, as the moon came cut and jusi hefore
sunrisze, T saw a large white blue light stert-
ing to gzlow. I checked this position through
my retlcle with respect to the radar end saw
that this should Ye in the same position as
the target. And Just prior to sunrise, REF,
and passing over the Canary Islands, this hlue-
white 1ight grew in intensity far bigger than

any reflected 1dght that I'd geen. The ground

CONTDIN AL
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waes black below it., Just at sunrise, still in
reflected moonlight, I would estimate that the
reflected moonlight on the ATDA gave & target
thet was spproximately four 1o five tlmes
trighter than Venus, It was the largest rTe-
flective light target I've ever seen. I think
this was due to the background. Thils cccurred
at 8 range of 2C mlles and the gource was re-
flected moonlight. It was the most brilliantly
contrasted lighted target I've ever seen. A4t
sunrise as we passed the terminator, the in-
tensity started to decremse., It was then seen
in reflective sunlight due to the sun sngle.
ind then a&s we proceeded, the clouds below be-
came fainter snd fainter, The target dlameter
decreaged and beceme slightly orange in nature.
The dlameter continued to decrease and com;
pretely disappesr., From this point on until
we were less than three miles frow the target
ir the final terminal phese, I 414 rnot see the
target.

Getting into the rendezvous itself, we started
recording data at 4 minutes after KSR. We

were at £4.14 miles and we were at 81 feet per
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second at that time. We piliched down to

aline the platform at GC degrees or 1€9
basically. We were in aline for approximately
15 minutes. Address 84, which should have
xiven us & sinae of the elevation angle, was
vaery poor information. It bounced from engles
tha*t were obviously not true fo extremes on
*fe other gide which were obviously not true,
sn we hased our alinement pretiy much on time.
wWhen we went back to toregighting on the targez,
we got some vretiy good angles, ranges and
range rates and closed loop selutlons with the
computer performing as 1t should without the
self-initieted ;iert vorp cycle. The velocity
to initiate and the *otal veloclty for the
rendezvous, beth came down very slowly. Fow-
ever, about every fourth or fifth soluidion
this numher would start to go up. In other
words, the numbers should come down in total
veloclty required. They did, buti at every
fourth, fifth or sixth point one would come

up ard be a hligher number thean & previous one.
And then the next one would come back down

ené be in *he vroper sequence. This we were
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aware of but it didn't bother us unless 1t
had happened that it might come at point

¢ as a desired solution. e were comwputing
Nelta—- Del*a . which gave us the measure of
ellipticity and we concluded that we started
K62 at 7 1/2 miles with an ellipticity that

put us out tc atout 8 177 ard 8 I pites.

“v the +time we initimted we were probahly

1

close to 7 miles, so we definitely had an

e lintlceity whiceh nlayed a vital part in our
cnolce of Cerwive’l fhese Initiation.  The
ground gave us 16.% forward, 2.4 ¢f a

foot per second up and 2.5 right. Our cloged
loop selution gave us 19 forward, 4 down, and

2 left. Our bdackup solution gave us 16.5
forward and 3 up. The cloged locp, considerding
our elllpticity, was obvicusly wrong in iis
rormal to the line of sight component Tecause
it gave us & gclution down., We definitely

did net went to go down becmuse ocur ellipticity
was in that direction. We wanted to go up,

s0 we declded %o go with the backup solutlion
and use 17 forward and =~ 5 up. At point O,

our veloclty to initiate was 19,1 and our toial
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veloclty required was 27 feet per second. We
did initiate, then, with the backup solution.
#e predleted Initiation time would be 7:%0.
We initiated at 7:%0 and 10 seconds latern the
Start Comp lisht cazne on. So we were using
purely backup at that tlme, but the closed
Toop wes cowputing and we 4id push Start Comp
&t point C, obviously, and we were going
closed loop, or we were golng to take a look
g% =he closed loop correcilons. Correcting
ore previous statement, we computed the Start
Comp light should come on &+ 7 minutes and °C
seconds. It came on at 8 minutes exactly.

We Initiated the Terminal Phase Initiation at
8 minutes when we saw the Start Comp light
come on. OUpr first hackup selutieon showed us
a required wveloclty fore and aft of zerc and
& reguired wveloclty of % down. We were con-
vinced that the clesed loer was cranking ocut
Information on the hasls of reading cut ed-
dress 69 at 4 winutes, and, as a resuli, we
decided tc walt and see what 1t woulsd glve us
and turn to zero.

For the angle tracking, there were no optical
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means avallable %o us so I had to everage out
the rates that were being digplayed on the
radar needleg. We'!d start out after a lock on,
atter a switch you could definitely tell when
you switched antennas, and you would start
down with a very low biaes, practiically nc bias.
Then you cculd gee tre bles bulld up, tre
ginusoid would be suverimposed upon the bilas
and 1t would swiich antenras., You might pick
up some bilas just to start with but slwsys

the sirusold would build up toward the end
rrior to bresking lock. Prior to switching
antennras, it would very seldom break lock

down there.

In contrast to the flrst rendezvous where we
had visual acquisition and could track vis-—
wally, where we knew our angles were good,

end at least our Delta angles were consiant,
on this particular rendezvous, we had o base
our angle upon radar bore sight. The radar
bore sight, as Tom Just wmentloned, left a
1ittle bit to be desired, so we sort of put

8 little lessg emphasls on our backup solutions

fduring these corrections or at least blasged
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them in thought as to their accuracy. 5o, we
did not burn our first correction. We did not
get a second backup correction because we went
down to aline the platform at this time.

The platform was deslgned to glve us & zerc
torquing rate error at 146 nautical mile

orbit and we were higher than that., We were
up to 168 to 170 nautical wile orbit. After
the trangfer and 5 minute data gathering period
after transfer, T casme backup *o the ., "o,

0 position and alined the platform for &
minutes and then pitched down to pick up the
closed data points. So we were able to getl
the second backup corrections.

An Interesting point st 7 minutes, we were
able to get & range, we never lost radar lock
on during the alinement pericd. We were able
to get & range at 7 minutes st 10.21 miles.

We d1d not get a range rate. During the time
of thils alinement up through 10 minutes, we
were not able to get ranges and rergc

rates although we dld not lose lock on. The
computer did not change its range at sll. We

expected to get ranges from the simulator
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although we thought we might logse range rate,
becauge the simulator behaves this way., But
we could not even get ranges although the

lock on lights stayed on through this vwhale
perlod. Second correction backup, we had n-
data of course, because we were alining

80 we did not get a hackup solution. The
cloge loop solution seid 4 =ft, 1 up, and

5 left. We burned 4 aft, 1 up and 3 left and
we decided to go wilth this solution because

it looked reasonsble from the data that we

had and from our target center coordinant plot.
The third correction open or backup solution
gave us 2 aft end 2 down. And agaln the angle
data for the up down corrections left a Iittle
bit to be desired because we still did not
have a good visual lock on at that time. The
4th correction, the backup solution gave us 1
aft, 5 down, and & close loop gave us 2 forward
end 10 down and 7 right. Well, we saw a line
of slght of error developing sc we burned the
closed loop solution. However, it appeered
shortly after, that this 10 down was too much

to burn because we had line of sight corrections
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that required us to burn up. So, possibly the
5 down would have been a hetter number to burn.
PFut we went ahead with the closed loop and
burned 2 forward, 10 down and 7 right. Here
it might be noted that the second correctlon
that the close loop gave us was 5 left 4 out
of plane, that 1ls closed loop correction,

and the second close loop correction geve us
5, we burned % left. The second closed loop
correction gave us 7 right, and we were

forced to burm 7 right st that time becsuse 1t
was pretty obvious, I guess, that we needed 1t.
We showed that the close loop solutioen was in
error for the out of plane component there

on the firsi mid-course correction.

We utllized the same braking technique theory
during addresses 25, 26, and 27 after the
fourth correction and went to the line of
sight control on the ball. ILine of sight
contrel as we practiced in the simulator was
no problem, We had no star background. We
had the target moving very rapidly over the
earth's surface. By utiliging the 8-ball

and reading address 96, we were able to tell
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exactly what our line of sight was and we then
got it under contrecl. Using, as I sald, the
same braking techniques of breking perlodically
in Cateh-Up Mode.

Trhroughout the Terminel Phase Initiation and
until we reached a renge of approximately 3
mlles or less, we were not sble to see the
target, even though we were pointed down at
the target and should have had some optimum
lighting conditions., At this time, we were
going across the land mass of Sahara and some
of the tropical rain forest, so we had an
Intermlittent type of background feature. The
reflected sunlight from the ground was =o
brilliant, particularly over the desert. With
g full meximum secale on the optimum side, T
could not see the reticle pattern. It was
also impossible to see the target. Also the
motion of the earth below was pretty vhenomenad.
You realized that you were moving at a good
25,700 feet per second. The terget finsally
came into view at approximately 3 miles as a
small black dot. It was intermittently lost

as you would cross varlous terrain festures.
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ow ocuuld see various sut-croppings of igroous
rock in a desert where you would completely
lose 1t. Then you would cross inte basic
sendstone formations at which tiwme you would
see 1%, After we crossed over the Indlan
lcean, we could see the white body of the
ATDA, At this time 1t was very Sifficult.

T was crecking angles on the hall melntaining
rader locks and trying %o check the optics.

T thought thile was very lmportant for braking.
I would gy that belng able to perform a
rendervous from above under the lighting
conditions that we bhad, without redsr would
te impossitle, At the final line of sight,

I could see *re features grow wilthin the last
mile and come Inte focus tecause of the
contrast beiween the blue ocean and the white
body. At thls tlme, *the range rate needles

on the analog gage as previously described had
been goling full scale then back te or near

the preorver range. Just fluctueting back down,
and we reduced the velocity at spproximately
1 mile to about 12 to 15 feet per second. We

continued on st a very cemfortable rate and =
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2000 feet we reduced it to shout 7 4o 10 feet
per second.

4t 1.3 miles, we had 24 feet per second, at
1.14 miles, we had 20 feet per second. We
gtarted braking at .9% miles.

At approximately 2000 feet we reduced 1t to
around 7 feet per second, closing right along
the line of sight. I was concentrating on the
target end Just made a cross check to range
rate meter. I made a mistake and reduced the
line of sight to 2 negatlve value. In other
words, I saw it growing and I pulled 1t off.
The range rate needle was fluctuating back and
forth and I thought that I was down to 2 or

3 feet per second. Il amectually was negative
and right away the total plich angle changed,
I realized what had happencd and then I hit
the Start Comp on the computer and added about
8 feet per second to insure that I would
close on 1t. Thils was the only mistake that
was made in that rendezvous as far ag the
correct maneuvers in the rendezvous. And this
probably cost us an estimated 10 to 15 pounds

of fuel.
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Cernan We completed thls rendezvous after thet and
we were agein within about 60 feet or less
station keeping. We had 18 percent fuel at
that time. I'd like to meke a comment here,
hecause I think that 1t's prohably appropriate
here about these residusls. I said we had no
probelm in nulling the residuals and we
Aidn't, They were 8ll within limits and I
think without any problems we could have gotten
them down to zero, 1f we ned so desired. All
thts is true, but there is one thing that we
did do that may be a little bit different
then has been done in previcus flights, we
punched up the residusls twice. We made
the residual burn, we blipped the thrusters,
and then I'd punch it up and it wmey say wminus

R of a foot per second and then snother
couple seconds later 1'd punch it agaln after
we had time to settle down in terms of any
residuel thrust, and 1t would end up to he
maybe zero, or minus .1, 30, this may be
an explanation of the residual problem that
Genind VIIY had, Either we ocught tc wait

about 10 seconds or 5 seconds after we thrust

.
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out residuals to make sure that everything is
rmulled out and then push &0, 81, and 82, or
elgse push them ocut a couple of times to see
whether they change wlthout doing any thrusi-
ing in hetween the times that you are actually
pushing out 80, 81, and 82, We did this on all
of our - we noticed thils very early, I guess,
on about the first burn. I pushed it out and
then 1'd push 1t out agein and I saw two
dlfferent answers and then we did this on all
of our burns. We'd push all our residuals

out twice.
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Stafford Or. the Tarararive pass the eat period was
performed shortly thereafter, which was a very
1ime consuming job for botih the crew members
o prepare =he food and also station xeep at
the szwe tme. We were alzo starting to hecome
very fatigued having complefed three rendezvous
within ¢1 hours in one day. &% thig time, both
cf¥ ug ualked over the situatior with respect to
cur physica’ conditior, and also the Tact thas
we had recuested permissiom to tap the shroud
on the ATDA with our docking bar and <his per-
rission was refused. We reasoned from a mate-
rial starcpoint and also a logicel siandpoint
that we could not use fhe Genini which i3 stres-
sed Yor plus or minug 30 g's and the docking bar
whnich has a 2000 pound stress on it to touch the
ALUDA. Tt would seem rather illogical to have
a P"leot in pressurized 3.5 psi suit to perform
the task of starting to investigate the ATDA.
Also we guestiorned the ground. Did they have
a uwsaful purpose for FWA at Shis time with re-
spect to the ATDA and what was their planned
seguence? It appeared to us that the ground did

rot have a very deiriled or precise plan for
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wnich to approach the problem. It was then
lhat we made the recommerdation that EVA be
poztponed until the thira day and that we be in
a ress period after tha: ftime. Also associated
with that wag the sumbling rates, the A7DA and
the cuestion whether the siabilization control
syasem could perform the task of giving us a
completely stabilized bird. We also knew that
with the precize control system of the Gemind
we couid £y a resition anyp.ace up 1o the ATDA,
ari we a0 Knew that it was an unknowr in FVi,
as 10 what position we could make with the
astronaut In an EYVA conditiorn.

Cernen ~r. retrogpec:t mmowing what we mow after the
WA and the rates that the KVA Pilot imparted
to the apacecraft, our plan, Iin any event was
to work wisth the AUDA with the RUS systems toth
of . I+ zppears to me thast any EVA worx on an

unsasilized ATIA would huve put gulite tremendous
rates onso L. through the movement of the EVA

PiTo0t, which we eviderced on the svacecreft dur-
ing the BEVA on the third day. 'his really would

rave meant that elther the *ether or *the umbili-

cal, or a number of things, would have protably
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got pretty tangled up at that point with the
ATDA,  The other thing we gquestioned in our own
minds, when we saw the rigidizing and unrigidi-
zing sequence take place, is whether or not

the two coil spring cylinders that actually pull
the halves of the ATDA apart were fully extended,
50 that if that line were cut, or if that band
or the electrical line holding that shroud to-
gether were cut, whether this thing would drift
apart or whether it would spring apart. We
really weren't sure at that time whether those
cylinders were fully extended. With that in
mind, and with ground concurrence, and with our
21 hour day that we Jjust had, we decided to slip
the EVA to the third day.

The next item concerns the continued Station
Keeping with the ATDA and the evaluation of the
command sent to it over the United States during
the pass. The HCE rings were turned on over

the exas site and immediately we observed the
thrusters to fire and go into a duty cycle which
we'd estimate of at least 60 on and 40 off or
probably meore like 70 on and 30 off., TIn either

Low or High mode the thrusters fired nearly

e
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continually. We were so close to it that some

of the N droplets from the RCS plumes came

C
2%
over and impinged on the spacecraft, You could
very definitely see these yellow drops coming
out from the RCS plumes and impinging on the
apacecraft.

You were at 60 feet Ton?

No, we were anywhere from 60 feet to 65 feet
at this time,

Were the thrusters firing on the.....

Well 12 feet, 10 feet.... we had worked around
to various angles. The closest point of
approach, I'd say we were within 10 feet at
this time, then we moved out.

Closest point of approach at this itime was
maybe 10 feet,

10 feet, yes. Later on it was about 1 fooi or
legs up on the shroud so we could roll right
over and faske & picture of the wires. Take a
picture of the geof! This was very easy to do.
It was rotating along about the X axia and we
could gee the dipole antenna. We kept clear of
the dipole antenns, rolled the Gemini on its

side and relled right up to where the X axis of
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the Gemini was 90 degrees to the X axis of

the ATDA, and rolled right into it, and snapped
the pictures. Making sure the alligator wouldn't
bite us tat way.

Cernan I think the ATDA inspection is more vivid with
the pictures because we ook many 16 wm and 70 um
pictures and I'm sure they can explain a lot
more about it then we can.

Stafford It was obvious to us at that time that - actually
the first time we saw it the exact cause of ithe
prohlem. I think its heen borne out that our
anelygis in the air pinpointed the problem
exactly, and that we both said that either the
lanyards had not been installed on the electri-
cal connectors or else the lanyards were ingtal-
led but were not hooked up. ZEven from 2 feet
away i%ts real hard to ascertain exactly where
that ¢lip was. We could definitely pinpoint
the problem., The docking cone cycling, fully
rigidizing and unrigidizing, produced a motion;
and the shroud pitched at approxiwmately 15 de-
grees, Alsoc it appeared that the jaws opened
and you could see the jaws open and close, when

it was unrigidized and we'd come back to rigidize.

C QI |



90

Stafford

Al

So this proved that the point that Gene brought
up that undoubtedly there was still spring
tension on those coiled cylinders. Nuwmerous

16 mm and 70 mm pictures were taken at this
time, and after decision was uwmade to abandon the
ATDA for the rest of the mission, we wmade a

3 feet per gecond retrograde burn and continued
on the rest of that day with a rest period and

experiments.

At 27 hours over the Hawaili pass we picked up
the first D-14. Throughout our training expe-
rience on this 1t became evident that a more
logical position for the D-14 experiment should
have been selected, The D-14 experiment, be-
cauvse of l1lts antenns position in the Retro Adap-
ter, reguired that we yaw left or right 90
degrees and then roll right fo a nearly inverted
pogition of 158 degrees. It would have been
every bit as eagy to put the antenna out the
other side of the Retro Adapter, where all you'd
have to do is Just roll 12 degrees; and also
they could orientate the whole hox where we'd

just be at zero position and pitch down to the
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horizon. In this case it would require very
little fuel to perform the total experiment

and also we could have done 1t without the
power. However, we had plenty of electrical
power and we did all the D-14 experiments with
the Platform ON and the Couputer ON to give us
the pointing accuracy. We put a precise load in
the computer and flew the maneuver nulling the
[Vi'ts.

D-14 at 27 hours and a D-14 at 27:16 and &

D-14 at 28:28 were all on time. The antenna was
extended prior to the first D-14 and left
extended. By on tiwme, I mean that we activated
the transmitter at the designated time and held
it 0¥ for 12 wminutes and the attitudes were held
very well throughout all the D-14's, I don't
think there was any other than the attitude
constraint of the antenna., There was no major
problem in actually wmainteining the attitude
once you got there.

“he technique that was worked out by the Flight
Crew Support Division proved out very well and
it was very easy to follow the pointing commands

with respect to the IVI's. It appeared from
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our onboard analysis that we were able to give

a precise attitude throughout the entire time
of transmission for the experiment. All the
experiments were carried out on time, to the
gecond, with respect to transmitter ON and OFF.
28:4% under systems checks - all the systems
locked good at that time with the exception
that we noticed a I-I2 transducer malfunction.
Prior to any Cyro readouts we just periodically
checked them and the Command Pilot picked up
the fallure in our gage and it wasg wverified
that the ground also had a failure. They con-
cluded there was no major problem, that we had
hydrogen and they gave us hydrogen quantities
from that time on based upon temperature and
pregsure. Our computer functioned normally from
the end of the firast rendezvous throughout the
whole flight. Never had any problems with it
at all. At 29 hours we received PLA updates
which were no problem to copy. One thing may
be worthwhile mentioning here is reading up
numbera., Five is read five and not fiver, and
nine is genersally read niner. The issue I'm

making right here is that five is never fiver,
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its always five and this at times led to con-
fusion uwntil you realized that - until you
compared s nine with a five coming from the same

person.

We had an 5-11 at 29:16 and subsequent S-11's
thereafter., We went through sequences 0l and
03 on three succeeding night passes, and we
completed them all. We completed what we felt
were within the limits of the camera bracket.
The Pilet's ability to get into poamition to
utilize the site, the sighting capabilities or
regtrictions and the capabilities to hold the
gpacecraft within required pitch, roll, and
vaw limits. All of which leave a great deal to
be desired. That is why we both are interested
to see what kind of results we got on 5-11., I
night add that it was a two man operation through-
out, One of the major problems other than soune
of the equipment problems which we noted prior
to flight such as the sight, were the fact that
in a simulator the camera bracket is mounted
such that you have to get in a lower left

hand corner of the Pilot's seat, In the
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gimulator in one g this is difficult but it can
be done. Byt in zero g flight it's extremely
diffieult to hold yourself, not to get down in
that left hand corner of the Pilot's seat, but
to maintain that position and maintain it
rigidly enough so that you can hold onto the
camera, press the shutter and have the Pilot
time it; and also control the pitch with the
bracket., All these things add up to a very
tough attitude contrel problem. Not being able
to stay in position is certainly not the least
of these problems, We could not fire thrusters
during experiments so the Command Pilot, in
combination with the Pilot, wverbally and man-
ually, flew the attitude controller at tiwes;
had to get to the proper attitude and then wain-
tain the rates. Generally the experiment was

a great deal of difficulty in attempting to
achieve the requirements of piteh, recll, and
yaw rates that were desired.

The position with respect to the Attitude
Indicator, when the camera was alined with the
horizon, was a pitch down of over 30 degrees

end a rcll right of 20 degreea. The total
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experiment could have been made so simple if
the bracket on the right had been bhoresighted
with the optical reticle or the left. We could
heve given within a tenth to a fifth of a degree
in pointing accuracy, and pitch right on thre
horizon. The Command Pilot could have pointed
with the reticle and then the Pilot taken over
for the fine alinement - then the Command Filot
damps rates. It could have been done nearly
ingtantaneously. This way & leot of fuel was
expended and I was not sure whether we were
exactly in line with the horizon,.

we were not in line when I got extremely close
to the horizon and we had our rates nulled, It
was such that you nad to take adventage of that
position and take your exposures. Because you
might spend the next ten minutes irying te

get exactly level with the horizon. Level heing
a guestionable term anyway because the gite was
concave upward and the horizon is concave
downward, Besides we were not able to acquire
the exact positiorn on the horizon, that you want
in the reticle; if the camera were horesighted

on the spacecraflt. The important thing is if

Cabibiishbidite.
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we were glightly off in pitch and we would
pitch down due to the position of the boresight
of the camera, this would also induce roll -
coupling roll., S0 we now would have two axes
to contend with., So you had to continually cross
couple between the pitch and roll to get your
desired position and your desired null rates.
It also worked a large work load on the Pilot
to waintain this position, and T cen tell that
hig respiration and pulse rate were increased
considerably by the way he had to force himselfl
down in his seat, turn his head over to the
side, and hold this position, It is our recom-
mendation thet this experiment not be flowm on
another Gewini mission until the hard work can
be modified to where the camera ig alined with
the optical sight.

Cne additional point, is the exposure timer
failed a number of times prior to flight, =0

we discarded it as part of the equipment. It
was either taking the experiment without this
exposure timer or not taking it at all. So

to get something out of it, we recomuended

going shead asnd taking it and we weuld time
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manually. Tiwming wanually is no problem because
the exposure timer was not correct, When it
worked it was within plus or minus 3 or 4 or 5
seconds anyway. Timing was not & problem. The
problem did ocecur because the Pilot had to, in
holding the shutter down, also had to exert

gomwe force on the camera. This was because he
wag uging that hand not enly to hold the shutter
down but he was using that hand to maintain his
position down in the seat. Well, when you exert
gome force on the camera it in turnm puts a slight
rate into the camera which was very difficult

to damp out. So I had three inputs. There

were Spacecraft rates into the camera, there
were the Bracket Pitch rates that could be put
into the camera and that were uged, and there
were the perturbations that were put in by my
tendancy to either float or repesition myself.

T would inmadvertently, slthough I realize that
with the pogsibility I tried not to,but inadvert-
ently T sometimes tended to actually put

some pressure on the camera and change its

piteh position or its yaw position slightly.

As T say we are very much interested to see what
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kind of results we did get becauge we spent s
great deal of time, a grest deal of effort
hoping that we would get something out of this
experiment.

The bagic reference for the Eagt, North, West,
and South horizon was made with respect for

the platform. The platform was powered up con-
tinually through thls pericd of time. Since

we alternated between the S-11 and D-14 experi-
ments, in between times we would aline the Plat-
form so we had & very accurate alinement and
pointing command.

That takes care of the camera alinement because
the camera alinement was based upon picking
Bzgt, North, South, and West from the Flatform,
and biasing it such that we could get a camera
boreaight on the respective hordizon. We did
take the sunrise pictures Sequence 03 with the
filter. We aleo took part of 01 where we antu-
ally fired the thrusters during one of our yaw
pericds, over to the sunriase, which was requested
as part of the experiment, We took everything
we could - everylhing that was required with

5=11 with the exception of the very lagt update
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on the last night., The reason we did not take
this plcture was beceuse sll that gear had
been regtowed end just about in an inaccessidble
position prior to EVA PREP and we felt that
gince we had to get it out and restow it egain
for retrofire for the next wmorning that to get
to it would have been much more effert than
two plctures would heve been worth. There
were only twe exposures desired. It was an
equipment accessibility problem at that time.
Had we not haed gone through EVA preparetlon
end EVA restowage we might have been able to
get back at the gear. It was just not a
practical thing to do for that last update

on the last night. Other than that, that's
the only experiment update that we did net do. -
We zew no unusual phenomenon.

We did observe a couple of meteors bturning

in the -

Yes, that's right, we 4id but you can't pick
up & camere fast enough to tske a picture

when you see thege,

It's all over in a metter of 1 second or 2

seconds. They were below us in sliifude and
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croseing spproximately 30 degress to our flight
path axls and decreasing trajectory. The
color was & whitish-yellow with a slight frail,

One never knows when one might see a meteor,

After the EVA was terminated due to the fog-
ging problem it was also evident to ug that
the 5-1 as originally plenned was somewhat
misconcelved by the experimenter and cther
people in respect 1o having e flight crew
renber stand in the seat and holding the 5-1
camers in s stabllized pogltion, From our
experiences in EVA we found that even the
glightest motion of the crew member - that is
in the EZxtravehlcular Mode would torgue the
spacecraft to rather large rates. So, there-~
fore it would have heen impossible for the
individual to hold thls. Alsoc the tendency
to float up = it would have been nearly
impossible to stand in the seat to perform
this experiment. The experiment was per-
formed during one complete night sequence
after the Ingress from EVA and the crew had

completed the restowage.
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S-1 experiment was updated for a itime of

54 - T believe dt's 54:37 or 54:57 GET.

7t was updeted to itake plcitures from within
the epacecraft of the Milky Way snd of the
Yorih, West, South and Easzt horizon. Two
exposures each. Lhe S-1 has 18 exposures
all of which are 30 seconds esach. The Pllot
inadvertently expesed or ruined - T assume
thet the first exposure was rained - so all
totel we tookx 19 exposures, I feel that the
first one was Tulned end the lagt one - ther
was no film left, We did take every exposur
that was zvailable to us, We started out
wlth the Northern horizon and the reason tha
we started out there was hecause of the moon
wnlch may play a great effect in all these
plctures. Wwe had all *the cablin lights off
with the exception of the GZ7 elapse time re
light and the Attitude Indicator red lights.
Bverything else was off at that tlme. The
canera was neld flush and firmly ageinst the
window, &and 1t was sort of weanually bore-
slghted somewhat 1like 5-11. The Pilot told

the Command Pilot to control the spacecraft
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to a pltch and roll ettitude thet would put
the camers generally boreslighted on that
particular horizon and then nulled the rates.
And we took itwo, 30 second exposures and we
did this from North, to West, to South, to
Bast. Then we started up the Milky Way and
tock approximately four exposures from the
horizon, in...the camera was held vertically
in plane with the Milky Way and we took four
expogures from the hordzon on up to almost
our zenith at which time the brightness of
the moon was evident and even that last ex-
posure up there was probably over exposed
because of the mecon. And we had to quit at
that point, We probably had ahbout two or
three exposures left so we took a couple
more of the Fagtern horizon, The last two
exposures were taken of the Eastern horizom,
Just as first morming light was coming over,
because we felt that since we had the film,
we'd make use of 1it. There was no thrusting
during the 30 seconds expozure time. There
was some thrusting betwean exposures and

certainly thrusting change from horizon to
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horizen. Our feeling is, that as mentlioned
earlier, that to get anything out of this,
on this flight; looking in retrospect at

the EVA, that this was the way to get the
most out of this experiment. The hand-held
30 second EVA mode of opersation of this
camera...f feel would have glven us no
results at all because of the inabllity to
hold anything for 30 seconds in the EVA
enviromnment,

(ne system snomaly was noted at approximately
44 hours and 30 minutes in thet the smount
of water ejected from the water gun was
greatly reduced. It was then determined that
the lever mechenism that actuasted the charge
and expulsien c¢ycle would not completely
finish the stroke to the full up position.
Agsoclated with this was the fact that the
courter would not elick to the next digit.
The estimation of the amount of water that
was obisined per shet was approximately one
quarter of what you would get in a normal
shot. At first we throught that there was a

possibility of a mal sequence from the water
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flow from the adapter into the cabini however

we found that bty exerting great force on the
bottom of the lever, we could force 1t up
and by walting a long periedd time, we could
ottain a full charge of water in the gun.
4fter a sequence spproximately 50 to 60
cycles *hls digappeared. Then right before
reentry when the crew was teking in a large
amount of water for the reeniry sequence, we
determined that we had the same protlem
agair, hFowever, the amount of ffort thet 1
required to get to the *op posiiion was less,
but the smount of water drilbhled to practically
nothing cut of the gun. 3o, it should be
investigated as to whether we had reached the
end of the preasurizetion cycle from the
adapter dnto the cabin area or whether it was
g malfunction internal to the water gun 1t-
self,

Cernan You might menticon that we did dump a lot of
water through there,

Stafford We dumped & lot of water through the urine

device.
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4.10 EVA Preparation We had the cryoc readouts at Carnarvon, checked

propellant quantity and started the unstowsge.
In this we followed the check 1list that we
had trained on for the past 3 months. We
found that the checklist was invalusble as
far as each Individual item and also the
assoclated actlon of each item, This was the
first time we really incorporated the GFAE,
its location in the spacecraft at each
chronecloglical period sequentlally and also
the action that goes with this. With this
we had a falrly clean cockpit and were able
1o progress sequence to sequence with the
ninimum of effort.

Cernan The importent thing about thls check off
ligt; every plece of gear that we unstowed
from what was 1ts permanent place was un-
stowed and put in eilther an interim place
prior to hatch opening or put in 4ts final
place for hatch opening, depending upon how
the unstowage sequence went, but every plece
of gear that we unsiowed had a place for it,
whether Interim or then permanent. We just

didn't have pieces of gear that we didnt't
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know what %o do with, which is the most im-
portant thing of an orderly EVA prep. We
worked on this and I'm really very happy
that it went very smoothly and very clean.

Stafford “re stowage that we had worked out for the
left hand aft box which contalned all the
auxlliery EVA components, worked out very
smeoth. The mejor ltem to unstow from there
was part of the spacecrafi umbilical and thisg
1ter came out very well.

Cernan Tre majorlty of the FEVA gear weg stowed in
trng Commsnd Piledt's aft food box., L think
it 1is very important thet it be stowed there
if at all) possible in the future flights
because 1t allows the Pilot to do the least
amount of work during EVA prep or during the
first part of EVA preparations. This to me
was very lmportant, Unstowlng that aft box

is not an easy task. The Pilet's box was un-

)

Lowed (czmeras and so forth) for pre-rendezvous
s¢ he did not have to go In hls box during

VA prep et all., It ls very advantageocus 1o
have the Command Pilet do the umstowing and

the Pilot, =zn.  do the connection from the
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starndrcint of fatizue, ag well as having a
more orderly progession of events. Handling
of *re M58, I found, went very well. 4ig &
matter of fact this 1s one thing in the zerog
environment that went so much better than
even the lightwelght training pecks. It
wasn't always getiing involved and tangled
in things; it wae no problem at 811, I don't
believe,
“hat's right, everything went real smeoth.
Agedn tris is to bte contributed to the many
tires in training exercliees that we had gone
through and we knew each ltem by hesrt end
also we had the check off 1ist which had
been incorporated over a long period of time.
e 16 millimeter camera: we had the Pilot's
16 millimeter camera put sbove the Pilot's
seal prlor to Fgress for ease in him getting
%+ and putting 1t in the bracket on the
adapter. Thils worked out very well, We had
1little Velcro tabs on the circuit breaker
cord from the right hand Aux Receptical and
these were just tatbed over the rear top side

of *the Pilot's geat to keep them out of the



wey during the Wi, during the stand in the
seat, and during Ingress. Thie all worked
ou*t very fine, just as planned, In additiecn
to trne 1f willimeter camera ¢n top of the
Filot's seat, we put the EV Fasselbald that
the Filot was going to carry on the ELSS and
we put the S-1 camers up there, either up on
top of the seat or on ftop of the camera box
which had Velero on it and they all stayed
there, were easily accessible and that part
worked beautifully, It wasn't a case of
having to reach back in the cockpit which
would have been & large protlem. Irnstallatlon
of the hatch closing devices went Just as we
rad done before. No¢ problems. Denning the
helmet, the visor, and the gloves and the
wrist mirrer, went as expected and there were
ns protlems. “he single EV visors we have,

1 wnink, are far superior “c the double vigor
that we used to carry and it is easy to in-
stall. I{ swlngs very freely in 1 gz, elther
up or down, but in zers g it relds in place
real well, whatever position you desire.

During the *VA prer the Pilcet, somewhere in
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the process, knocked off the scanner heater
cirecuit breaker; this showed up preliminarily
as & control malfunction which Tom will to
into.

We alined the platform during the eat period
prior to FVA prep and this time we used
Pulse mode and alined the platform and had a
very accurate alinement. (Not that this was
really required for EVA, but we were in good
alinement.) We went then to ORB Rate and
PLAT mode. This was in the middle of the
sequence of going through the ¢hecklist when
suddenly, we heard & thruster fire or a
series of thrusters fire, I noticed that we
started a rapid roll to the right which T
would ascertain built up to about 20 degrees
per gecond. I immedlately hit the control
mode switch to DIRECT and could tell that the
acceleration had stopped and then put in
left roll and stopped the spacecraft in
about a 90 degree position, I then made
several more blips and brought it back into
the general ball park, checked PULSE Mode

and got it bvack to the 0, 0, O position.
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I immedistely checked RATE COMMAND and
REENTRY RATE COMMAND:; these all worked

good which showed that it was not a melfunction-
ing gyro. 1 then went back 1o PLAT mode for
a second and got the same thing, and came
right back to DIRECT, so we determined that
the malfunstion input occurred during PLAT
mode, At that time I went back to aline

and we also noticed that the needles were
non—directional when we were 0, 0, O with
respect to pltch and roll, however yaw was
directional. And none of us had ever seen
this type of a malfunction before in the
simulators , or fallure modes that had been
given to us. Immedlately we started through
a complete segquence check, too. We switched
to secondary ACME BIAS power, secondary logic
with respect to the yaw, pitech, and roll, and
changed everything over to the secondsry
gystem and went through ancother check in this
same system. Therefore, we knew that the
malfunction was common to both primary and
secondary units cof the total control system.

We continued on, we informed the ground
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exactly our Indications, continuing to held

at &, 0, O and FUILSE mode, when we came over
Oarnarvon and they told us to check our
scanner heater circult bresker, which we

did and immediately I noticed that the needles
tecame directional. With that I went to

FLAT Mode right awey, checked it out, and it
was good., We then reconflgured the control
sode system to ve in primary for the ACME
logic, the ACME BIAS power, and the 4Lttltude
drivers.

We did check ocut number three snd number four
thrusters. We figurec thet the pretlen was

in one of thege thrusters. 4is B matter of
fact, we figured that it wasg rumber three
thrister that was out. It appeared very much
to us when we furnedi three and four on, one

at a time, and activated the control system
that three in fact, was really out, becsause

we could feel, we could rear, and we could

gee the attitude changes when number four
fired bhut we could not when number three fired.
At thils time we would yaw right, and we rnoticed

that the yaw right rate was about half that
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of tre yaw left rate and associated with
this was a left roll, After the correction
of the eircuit breaker problem, we continued
with the EVA preparation, the ELSS checkout
oceurreds..

Cernan Yes, the ELSS checked out real well. The
relief that we heard cperating, was
nct the ELSS relief valve. We soon dis-
covered that 1t wes the spacecraft pressure
relief valve. We had the ELSS on, in medlum
flow with the water boliler off so that the
Pilst ecould keep cool during this period, or
at least have some flow, which was the
checkout procedure prlor t¢ launch. It was
okay, but we were not aware right away that
the cabin was venting 5.8 PSI and that was the
noise that we heard., It was very similar to
the ELS3 relief valve cperation that we heard
up at McDonnell during the chamher test.

Stafford In fact, we could not asceriain any difference
between the noise and the frequeney in which
it was occurring and we thought certainly we
had a melfunction in the ELS3, Finally Gene

got real close to the problew on the ELSS and
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realized that it wasn't the ELSS relief
valve, it was the cabin pressure.

It was very annoying becsuse everytlme it
rellieved my ears popped. You had your helmet
on during this time.

I had my helmet on.

I didn't use the spacecraft mirrors at all
during EVA prep.

I didn't elther, The event time hack was
given and it worked out extremely well. In
fact we plammed the total EVA mission with
respect to a phasge elapsed time that started
at zero for sunrise. With this, I had the
spacecraft event timer counting up to zero,
which will occur at 59:59, and then go to zero
exactly at sunrise. WEverything from there
would bein s phase elasped time referenced to
the first sunrise.

I put my watch above my cuff gage sc that I
could get the EVA mirror down arcund my cuff
gage. 1 set my watch; 1t didn't make any
difference as to what hour 1t waa, 4% minutes
prior to EVA &t 15 minutes past the hour so

that at sunrise my watch would be straight up.
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From there I had a minute hand which gave me
elapsed time which worked out very well. I had
an idea, without asking Tom, aboul how far we
were during the EVA and how much daylight or
night time we had left,

The gystem integrity check went right on

time. We worked out the total cperation in
gsuch a manner that we ended up ahead of schedule
in spite of the control system malfunctlon.

We were ahead arproximaetely 35 to 40 minutes,
and we both decided that we would teke a rest
and just relax before the EVA operation.

About AC minutes hefore gsunrise, the only things
left to do were donning of the ELSS by the
Filot, checking cut the emergency FL33 supply
ard turming the battery on, turning the water
boller on. We didn't want to do this esrly,

so at that peint, we sicpped and rested for
approximately 20 minutea, the 20 minutes before
sunrise. We knew that it wouldn't really

take that long and we managed to get through
this entire procedure and were ready for

hatch opening 10 minutes before sunset.

We had activated the wmter boller st that time

OOy
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and everything was "go" so, we decided to go
ahesed and open the hatch. We opened the hatch
10 minutes before sunrise. It was completely
dark when the Pilot was standing on the hatch.
There were no flrat indileations of sunrise

at this time. There was nc problem cpening
the hatch, getting ocut in the darkness, no
disorientation, no feeling of being lost in
dark space or asnything else. It waas perfectly
normel and the operation went exmctly as we
planned it.

Summing up the EVA prep, we had 4 hours for
the prep, we actually took some of this time
to eat. We took some of this time to check
ocut the control malfunction that occcurred for
a short period of time. We still had shout 40
minutes left over, We are hoth glad, howeven
that we had the full 4 hours becmise we didn't
k¥now what problems that we might run Inte..

I contribute the smoothness of operation of
the EVA prep to the way the check lists were
written and the work that was put into these
by our support team prior to our ever hegin-

ning to practice, We went over this,
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pressurized in the meck up many times, workine
out a8 meny bugs as we ¢ould. It sure prove.
to be a very worth while training exercise.
While we were checking the gpacecraft hatch
opening and closing on the pad we declded that
we wanted & good Indication when we had s
positive lock on the hatech, BSo, we haed small
tab indicatione placed on the forward sill of
the hatch. So that this way the indivigu~-

on the opposite of the spacecraft could lonk
over there and see exactly when the rotating
dog went over the center to the full lstcheg
position. This gave us a very good check.
When we opened the hateh to see when 1t wee
unlatched in the proper sequence from the pre--
scribved point, and when we closed the hateh,
we could tell exactly when 1t went over the
center and intc the lock position. When
opening the hatch, as Gene cranked, I could
see the dog move right in the

prescribed mammer. We had vented the cahin.

The cakinr pressure came right down to 3 PSI.

We tock 1t down in resal slow steps, thereafter

to 0.75 psi to 0.5 psi, then it hung at

G
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C.25 pai for approximately 10 seconds,
worked on down to ,12 psi and then we could iell
thaet there was still & 1ititle positlve pres-
gure in it and finally it dlssppesred. T was
hanging on the the hatch closing device when
Gene opened the hatch end there was absolutely
no pepping of the hatch at &ll,

Cernan Repogitioning the gage melectors was no
vroblem. As the hatch was pushed cpen a
1ittle bit, I repositioned the gage selectors
to the lock position, and when we got the hatch
fully open, I sgedn veriflied them, not by
slght but by feel, that they both were in s
locked position., Standing in the geat was no
problem. It was & little bilt emsier than one
g, but when you stand in the seat, you heve ©
make gsure that you don't stand right on out of
the seat, hecause it i3 very easy to make that
firgt gtep or to pull yourself up so you are
standing in the meat and you keep going right
en out through the hatch, as¢ you have to meke
sure that you are secure in some ares. Generally

what I tried tc do was to lock one foect under

the orblital utility pouch or under the

=]
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dashboard basically, to keep myself down in
the geat, Many times, Tom sctually had to
elther held me down or pull me back down in
the meat, when I was reaching up for things,
g8 installing caemeras and this sort of thing,
because the tendency very early and throughout
the whole EVA mission was to continue floating
on up and this starts right when you are stand-
ing in the hatch. When I got up we just
walted s few minutes beceuse it was dark and
I just looked arcund and I could see that the
lights from within the srasecraft 1it things
up arcund my hatch area and very shortly
thereafter, it became daylight, the pun came
up. The first thing I did was get my vieor
down and I turned around because I was very
interested in knowing whether the handrall

on the equipment adapter had deployed. I

saw that 1t had deployed, and I mentioned

this to Tom. I then reached bhack and with
little or no effort punched out the handrsil
cn the retro adapter and it came right on ocut.
I way have done this just before sunrise,

I'm not sure. I belleve it was actually right

(. |
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before sunrise that T d1d this because T
obvicusly could see it. There was enough
reflected 1ight from within the spacecraft to
see that and as scon as I stocd up and got
acclimated, T did punch this ocut. The next
thing I did was S5-12, but thls was & peint

for which I think I weited for sunrise because
I wanted to make sgure thai there were no
problems end I didn't want to lose the experi-
ment but I took off the restralning cover
from 5-12. We had activated it on two nights.
Mhe first night and & second night and then
locked 1t on the second morning) Retrieval

of the S-12 as no problem other than the
fairing, that you pull out and discard, 414 get
hung up momentarily but with 2 1ittle bit of
Juggling, I managed to get it off. I gave it
a s8light retrograde motion and anything that
is discarded during EVA 1s extremely easgy to
give motlon to...a flick of the finger and it
locks to me like it moves out at a foot or

two per second. It really moved out and gave
us no problem again., I did not have & lanysx

for 5~12; I determined preflight that we would
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not need cne., I had no problem grasping the
hendhold on 8-12, ne problems with my gloves
hanging up. I just pulled that thing back
slowly, pulled up and out 1t came. I handed
it down to Tom snd he put 1+t in his footwell.
Stafford I grasped the S-12 device and placed 1t
between my legs down forwerd of the footwell.
Fowever, throughout the remainder of the
wigelon the device tried to float up, T4 teke
my hand and try tc kneck it back down there,
Cne tire I finelly hed it worked around where
T had 1t wedged between mwy leg and the inmer
side wall of the spacecraft. 3By holding pres-
sure over 1t and reworking the pressure sult
around I could maintain enough force between
by pregssure sult and the inner side wall of
the spacecraft to hold 5-12 in that position.
At this time, Gene was turning sround, I noticed
that he started floeting up. 7T reached over
wlth my rlght hand and grabbed Thold of cne
of his boots. I was able to hold him in there
within certain bouncs in the right seat, by
holding on to hie boot or by gradbbing on to

the flat Chromel materisl that hung down on
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the back on his heel.

After retrieving the 5-12 experiment, the next
thing was to install the EV camera. The brackei
went into the hole 1n the Retro Adapter with
gome difficulty. 7You cannot reach the position
that 18 required to put the camers bracket in
the hole wlthout actually leaving the seat or
at leazt standing on the hendrails. I am not
tall enough and do not have the reach to get
back there without floating up somewhat in the
seat., I was trylng to think of how I could
restrain my legs, I didn't want to try and
gpread them apart too far because I had clr-
cult breaker panels and control systems in all
directions. As a matter of fact, post EVA, we
found that we di1d knock off a few circuit
breakers. That wes one of the main reasons
why I wanted Tom to restrain my legs.

I took the EVA camera with one hand and put

it in the hole with no problem, I couldn't
get the bracket to go all the way down and
lock.in, I ended up going further up in the
seat and took my right hand and gave it a bash

with my fist, which forced it down in the hole,
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So, I Just reached over asnd hanged it with my
right hand while holding the c¢lip with my
left hand,

The camers setting had been set prior teo in-
stallation. I picked up the EVA Hasselbald,
hooked it to the ELSS with the lenyard and
veleroed 1t to the chest pack lust ss we
planned and preciiced during sll our EVA
walk throughs. It steyed there very fine and
we had no problems with it throughout the
vhole ZVA mission,

The ELSS tended toc ride even higher on me
than during the EVA walk throughs, during
which I cerried it high. One time when I wes
gtanding in the seat I took one sirep completely
off, pushed the ELSS down and restrapped it
while I was standing in tite seat to get it lower.
But it still tended to rlde up on me. My
viser locking device asctually bound on the
guard that covers the test right dim switch
under the EL35, When I would turn my head teo
the right I would have to push the ELSS out
of the way to get by this guard so I could

continue my turn. The ELSS would ride up again
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and I'd bind on that guard coming the other
way., If thet guerd were not there I'm sure

I would have broken that switch off. There
is no doubt in my mind that I would have swung
arcund hard enough to breek that switeh off,
It was somewhat of a pain in the neck.

At daylight we had a beautiful view of much
of Baja California., There was no lost-in-
space feeling, no vertigo, no disorientation
of any sort et this point. We checked the
gult temperature and pressure regularly.

T think Tom called up for pressure checks

at times and I gave it 4o him at times., T
t0ld him that my pressure was silll holding
at 3.9y 1%t held steedy as a rock. 4s long
ag I could see 11, I never saw it change

from 3.9, which i1s, sgain, whet I hed expected
and was a very good feeling to have because
I'd flown with this ELS5 in the chamber and I
knew what the pressure fluctuastions were and
the medium, the high, the bypass, and the
emergency flow conditions and felt thet the
ELSS was performing as it should.

During this period of time, I occasionally

CEeT.
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asked Gene to juet recheck how the sult tempera-
ture conditions were,and the sult pressure,and
he came back all the time that everything

wag satisfactory.

I was on medium flow &1l the time, and I re-
mained on medium flow.

During this pericd of time after the cemera
was get up we had a glight rest period and
Gene wag standing up, leaning back against

the hatch and this 1z when we hed the good view
of Los Angelee. Gene was in the seat looking
to the North as we were going Fast.

It was very rlein to see. We could gee the
San Clementl and Sante Catalina and St.
Nlchelas Islands and could very easily see

the Edwerds Degert. What was the tall number
of that airplane?

I think 1% was 451l....

The umbilical feed up.

A11 right, the umbllical feed out went very
smeoth., I keptthe umblilical bag in my lap

and then near the end, I let it 4drift out

and Gene requested that I keep 1t in there.

I slipped the umbilical hag down on the
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umbilical snd kept it in the spacecrafi through-
out the missiomn.

The umbilicel bag was probably out 3 or 4

feet down the umbilical from the hatch aresa

and I just wanted to keep it down as close to
the hetch as we could =zo that it wouldn't

be an added bag fleating around out there.

Alse 1t would possibly be chaffing when the
hatch was closed. But it might be noteworthy
(although i+ did not impress me too much then)
that when you fed that umbilical it went out

and gtraight om up through the hatch and T

never pulled it out, touched i1t, or did enything
with it,

I could notiece this from imside the spacecraft,

It never got tangled anywhere.

It Just went out smoothly, went straight up.
Straight up the hatch.

Durdng this time the apacecraft was in the
0, 0, O position using the PLAT meode. Alsoc
8t this time, T noticed that sny time that
Gene would lean in the sest, it would torque

the spacecraft far in excess of what we had

(BN T A L



126

anticipated and the thrusters would make a
rapid series of firing to correct the space-
craft beck to the 0, 0, 0 attlitude.

Cernan Anytime that Tom wag firing the thrusters or
that we were in PIAT mode, and the antomstic
mode was firing the thrusters snd I was hold-
ing the spececraft elther handrail or hateh,

I could feel the thrusters firing. (I could
feel them "pow", "pow", "pow".) But anytime
that I was on the umbilical or away from
something solid, I could neither feel nor
hear obviocusly. The firaet thing we did was
when Tom handed me the EV wirror, the docking
bar mirror and our first Jjob then was to put
the docking bar mirror on the docking har.

And in the zero g airplane, 1t was quite easy
to go from the hatch to the docking bar mirror.
I attempted to use this same technique, meking
gsure that I wag untangled and pushing off from
the hatch with a very slight motion and reach-
ing out and grabbing the docking bar. However,
the tendency here, is if you do that you will
float over the top of the docking bar by a

couple of feet. 5o, you have elther got to
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reach down and grsb some RCS thrusters, which
are not always readily avallable, and then
over to the docking bar, or you have to put

g8 translational velocity that polnts you down
below the docking bar to get to it. This first
try to get to the docking bhar took a 1liitle
bit longer than I expected, but, during this
try there was some umbilical evalustion.
Durdng this whole period of gtanding in the geat
and throughout the uvmbilical evaluation, T
was 8t timestrying to get pletures of - using
the EVA cemers - either of the spacecraft,
umbilical or the earth below. The umbilical
evaluation wea such that I actuslly went to
the extreme ends of the umbilical at least
twice. It was extremely difficult to get s
foothold on the spacecraft. It was very
difficult to get a friction foothold on the
gpacecraft, unless you were 90 degrees to the
gpacecraft surface,

T worked around the nose srea a little hit
and found out that, with the strength of one
wrist and one arm holding on to the docking

bar, you can not hold yourself in a static
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position. There was a tendency for your feet,
or your (G, to drift back on over the top. You
don't have enough strength in your wrist and
your arms 1o maintain your heads up, feet

down posgition heolding on to something such as
the docking har, There was 8 tremendous
tendency for your body to come head over heels,
My arm and my wrlst in a pressurized condition
could not cvercome the inertim of my body. I
tried to do trhils with two hands. The only
problem with two hands and the bulkiness of the
chest pack, you cannot get a firm enough hold
with voth hande to exert a good wrlst torque
action. 1 was able to restrain myself in a
desired posltlon at the nose of the spacecraft
holding on to the deockdng bar with one hand,
particularly the left hand, and grabbing Thold
of the UEF antenna at the bottom. 3But, even
after getting in & position, stopping all
relatlve motion and Just lesving go, you
couldn't stay there. You Just start drifiing
on up. The thing that amazed me was that T
could not really hold myself with one hand,

I gould not control the torques that were
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generated through my body because of this
slightly negative g. Holding on the same

ber with twe hands, & bar that requires the
two hands to come close together, is very dlf-
ficult, partly because of the pressure sult,
but primarily because of the bulkhess of the
ELSS, TYou Just can't get your arms in a
poaltion where you can exert that strength.
I'm sure you could, with two hands, hold your
body where you wented to. The lever arm

from the wrist to the CG of your body is sc
great., A force through that CG 1s certainly
great enough that there 1s no deubt that you
will go straight on up over the top.,

He would be cut horlzontally, holding on to
the docking bar, and about 6 or 7 seconds later
hig feet would be vertical. If he let go he
would go straight up. He had coils on the
uwmbllical. It was immedisately evident that
the umbilical was putiing a negligible torque
on him. 7You would think that the coils would
tend to roll him. One time he had several
colls down over on my =lde, and when he turned

and went straight up, he increased the number
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of colls in the umbilical. You incressed the
coils on the umbilicsl, and went sirsight up.
If there is any tendency of the umbilical, In
free floating flight, to dictate your pesiiion
relative to the spacecraft, this tendency is
relatively mincr compared to the force that
tends to send you awey from the earth. Any
umbilical effects can be discounted when
compared to the magnitude of results.

The shorter the uvmbilical the more control
you have of your positicon. I believe cne

tug from 25 feet will never get you to the
spacecraft, It hag to be a series of small
hand-over-hand pull-ing. The main reason
for this is because each succeedlng slow
pull-in corrects nct only your translaetion,
but equally as important, yowattitude or
your body rotaticn. What they are ig 10 mid-
course corrections from that umbilical to the
gpacecraft, FKach cne is necessary, i1f you
quit at the end of the 9th one, you are
goedng to miss. The type of man you need to
work ocut on the end of the umbilical is a

man whose arms are at hisg CG 50 that
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everytime he pulls in he induces no rotationsal
velocities at all. This would give you the
ability to see exactly where you are going

all the time without any tumbling. Then

you would have one less correction to do,

Even so, one translation would not get to

the spacecraft. It is possidble that 1f you
were straight above, straight awey from the
earthts surface, one tug might put you right
to the spacecraft., Anywhere else, to the

slde and to the front of the spacecraft, it
won't do it. You'll always go on up over

the spacecraft.

It waes very obvious from inside the spacecraft
the difficulty that Gene was having outside
trying to meintain body position and agsin
this tremendous tendency for hlm to float

up. In feet, at one time he was in from of
the hatch, end he was out there in a gemi-
stabilizedcondition. I don't think I ever

gaw you in a complete stabilized condition.
out there unless you were right in around the..
Right at the nose, I was.

T guese right at the nose at one time you
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were there holding on to the bar with hoth
hands, but then he was over by my window

and he slowly drifted back over and went up
the nose. Not particularly toward the side
of the umbllicel but Just slowly straight up.
I feel that the umbilical hasg little or ne
tendency to dictate your position. Velcro
Pad evalustion, I dldn't get my toial planned
Velero Pad eveluation, but I got enough I
think to glve us an idea of what effect that
they have. I started on the Pllot's side of
the spacecraft and I had one pad in each hand,
The Velecro pads were down arocund my slde

and I started below my hatch and I put my
left hand on & Velero pad and I put a right
hand ¢n a Velero pad. They were in good
encugh positions for me to get both hands

on them. But Just as I mentioned bhefore ebout
holding on to the docking bar when you tend
to go tall over tea kettle. Thias 1s exemctly
what happened to me, my feet came over the
top of my head and effectively 1f T would
have let it go,T would have been sgtanding on

my head with my back againgt the

COma
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slde of the spacecraft. You don't have
enough force between your wrist and

Velcro ped to get sny torgue action. If you
are holding on to the bars at that point you
would, but Just the Velero pad would not glve
you encugh ability to torque your body back
down to the position that you want 1t. So,

88 a regult when I went tall over tea kettle,
I started to pull the left hend off the Velcro
pad end the Velcro worked very well on my
hends, but right ocut of the pad...however I
did pull the right one ocut and held onto

it and 444 uege 1%t again a little bhit later

on the nose. I used it as I was going to the
docldng har again s 1iitle hit later, but

1t appeared that the Velero on the nose was
not nearly as good as 1t was on the Retro
Adepter, because I could feel some inelination
for the Velcro to hold or stick but very little.
Now it would have, if it worked properly, it
would have stopped me there I'm sure; bt 4+
would have given me no attitude control,

or ne¢ posltioning, Even wlith Velero pads on

hoth hands, you have no attitude control.
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You might hold yourself close to someplace
but ne sttitude control. TYour body would
agein tend to drift on up. You cannot exert
a torque through your arms on the Velcro

pad to mainitaln the poaltion that you deaire.
Tom, why don't you mention about the docking
bar mirror itself, during this period of
time?

After Gene ingtalled the docking bar mirror,
I could immedlately see that 1t wes a won-
derful tool., I could see a wonderful view
of the spececraft looking aft. T could

see the spacecraft looking aft and I could
gee the earth below us and the sky above.

I could also follow Gene anytime he was in
any field of view aft of the docking bar
mirror. I followed him all the way back

to the rear of the spacecraft, and he went
back t¢ don the AMU. I think that the
dogcking bar mirror ls a real wonderful device.
My only recommendation 1s the fact that it
should possibly be larger. If 1t was larger
1t would give you more resclution ss far as

obgerving the cutslde crewmember., Now one
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disadvantage is sunset. The sun went right
on the docking bher mirror and back in my face
end nearly blinded me 1o nearly the same ex-
tent as the sun was in my face Zuring the
boost phase, T had to turn my head and close
one eye to keep the brilliant gunlight from
cowing off the decking bar mirrer inte my
face. It isimperetive thet the docking bar
nirror be removed during EVA exercise and not
remein in position.

Cernan I worked my wey back to the hatech aree, iook
the EV camera out of its hole in the Retro
Adepter and handed 1t to Tom and with remsrk-
able gpeed, he chenged the lens and the f{lm
pack. You did that real fast. Guess you dldn't
have any problems.

Stafford No, this wes all due to the treining and
practice we had hefore and the idea is that
Gene and I had put little nylon tads on the
camere magazines., In the process of taking
it out, you might pull one end loose, but could
care less, because 1t hag served its purpose
and started the basic movement cut. Alsc

all the markings that we insisted upon as far as
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the match up to the line where the lens

would engage the camera body. This ls very
important, ss far as having the avellability
of the Pilot to see these items, so that you
can do 1t at a fast time.

We reingtalled the EV camera. It was sbout
the same magnitude of difficulty that we had
before; I was able 1o get 1t in one handed
but 1t was a pretty sticky operation. Tt
ghould have more slopineas. I belleve 1t
Just fits too tight into the bracket.
Throughout the first day slde pass, 1 con—
tinued to moniter the primary tanlk pressure and
boosted 1t up to the requlred limits using
the manual heater with a high watt heater. The
duty factor there wasg approximately a ratioc
of 60 on and 30 off, which was required to
maintain the proper tank pressure. One thing
that was a great help in this case was the
amber light on the Anunclation panel to re—
mind me that I had the manual heater off.
However, I just kept continuaelly checking the
preesure. We never got to the vent limits

on the tank, The next item that occurred was
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the closing of the hateh for night time and
for the work in the back in the adapter. Now
throughout this peried of time, we'd made the
begt eatimation we could of the detalled activity
with respect to time and at this time we were
ruming spproximately 5 to 8 minutes shead of
time., We declded that since we were both

ahead of time we wanted to go shead and go on
back to the adapter so we could start working
and always tried to meintaln the schedule shead
of time in case we ran into any difficulties.

At initlel hatch closing, I was in  position

at the forward end of the hatch. The leverage

I nsed to start thehatch coming closed was

the umbilical itself. I grabbed hold of the
umbilical with one hand and I grabbled hold

of the hatch wlth the other hand. T attempted
to put my feet on 1t and actually Just pulled

1t clomed by Just standing on it. I couldtt
keep my feet on it with any regularity. I
actually had one hand on the umbilical and

the other hand on the hetch and sort of squeezed

them together.
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Where were your feet at this time?

My feet were somewhere up behind me. I am
not sure. I lknow that they were up, because
I was always looking down.

I could look through and look over at your face
and I could see your arms and shoulders. You
were trying to hold, your feet were up above
a 45 degree angle.,

The hatch was pretty tough to bring closed.
The first movements came easy, snd then In
the middle range, 1t was pretty tough to get
closed, but we finelly got it within about B
Incheg or sc. Tom was pulling on the inside
and I don't know if you were shle to reach
your hateh closing device or not.

What I was using was the lanyard we had put
on to the device, It is a nylon lanysrd that
we had had that went from the center of the
mechsnism over to where we had smapped on the
cabin vent valve lever. With that T was
heaving with bothlands helping Gene work it
closed.

When we got the hatch closed, within about 8

inches, T was almost content to leave 1t there,
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I worked my way back around the edge of the
hatch where I then could take my right hand
and hold the handreil on the Retro Adapter,

I tock my other hend and pushed down on the
hatch to see whether it would go the rest

of the wey and it went with ease. I closed
i1t 20lld on the umbllical. It obviously
d1dn't hurt the umbiliecal, or do anything t
the flowj not slammed on it but closed 1t wp
sgainst 1t. I would estimate 1t was closed
to within sbout 3 inches. T checked the
hateh seal when we opened the hatch the first
time, and T checked 1t when I came in to change
the camera lens and film. 3Both times 1t was
rubber soft. There was no apparent, elther
visual or physical difference, in the hatch
seal during this period of time. At this
time I moved on back Yo the adapter.

You held on to the Retro section and gave me
the go to extend the bars, before you got
back on the adapter.

And T think it was at this time, where I
broke the D~14 antenne. Just as I was trying

to get the hatch the rest of the way closed.

-
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T am pretty sure this was the time that
the antenna broke off. T stayed in the
retroc adapter ares holding on to {the handrail,
and then told Tom to go ahead and tlow the
=ZVA hars.

tafford At this time T used the awizzle stick to
nlace the buff switch to the experiment posi-
tion, ithen moved the VA bar gwlich to the
EY4A bar position, to extend the AMU antennas,
to deploy the bassginet, and also the handrails,
snd the footraills in the adapter. T was
8t11l in PLAT mode, snd at thilg 1t seemed
that I hed to meke a second pass, st the EVL
bars to get them extended,

Cernan It was very evident to me when you
finally go® ikere, hecavse the one thing I
d1d see was the bassinet go. I did not see
anything from the adapter, but I did see the
telemetry antenna for the AMI about 3 feet
from my nose. It is about 6 to 8 inches long
end 1t has a relatively sharp noint. It just
came hanging out. + wag right there. 1 was
holding on to the rand rails, and I sm sure

I felt it. At thisz time I was holding on

I
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hesds down. Tom could verify this through
the docking bar mirror. I am sure my feet
were gtraight up in the air.

I checked his position at thils {time, and I
had a real good view through the docking bhar
nirror, and Gene had both hands on the Retro
Adspter bar, and his feet were siraight up.
The antemnsa startled me., I knew it was going
to come out, but it didnt dawn on me at that
time to look for it. T heartedly recommend
that we elther paint a circle arcund that
area, Tor future flights that have antemnsas
that are extended in this manner, or paint

a red mark or dc something so that we are
definitely aware of exasctly where it 1s. Had
I bean on the other side of the spacecraft

or haed my leg or back near this antenne, I'm
sure 1t would have gone right through my suit
without eny difficulty at all.

You got a planted edge to the antenna.

I might, before we leave 1t, comment on this
D-14 antenna. I broke it, down about 6 to

8 inches from the base. The antenna itself

didn't really bother me, I think I broke

Gy



142

Stafford

< S———

1+ when I reached for it to hold on to it.

I broke 1t off in a relatlively jagged point,
gort of like a copper tubling which surrounds

8 cable thaet goes through 1%, It ls a folding
antenna. The boom wes retracted but there is
gt11l about 20 or 30 inches of antenna that
sticks up. A small folding tubular type antenns
with a 1ittle lead wire geoing through it.

I broke 1% down sround the bottom ares, and
the lead was s%till holding it fogether, aml-
through it tended to flop in elmost any
direction that T put it in. It did bresk off
in 8 relatively sharp or Jegged condition,

4s soon as Tom blew the bers, T knew thet

they had gone hbeceuse of the antemnma. T
locked hack along the handraile t¢ the adapter
where the umbilieal guide ghonld have been,
that comes out when the bar i1s blown., At

that time we had some difficulties, The bars
did not rlow or something wes hung up, or we
had some prohlem somewhere.

I was alse anticipaiing some large maneuvers
in g1l three axisgs. When Gene would traverse

to the adapier, because I would have to turn
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the control mode off. Now earlier during the
umbilical evaluation, he drifted over to the
top of the spescecraft back to the adapter.

I was continually asking "Now let me know
vwhen you are near the thrusters, you don't
want t¢ cut them off." In a short periocd of
time we piiched up over 30 degrees in roll,
20 degrees Jjust wlthin e period of 10 to 15
seconds. I went to FULSE mode control swiitch
off, and went to contrel switch on, and then
used PULSE mode., It tock consldersble efford
in the pressure sult In the PULSE mode to come
back to 0, 0, O where I could then engage the

PLAT mode.
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As expected we received some large excursions
during this period of time when he was traver-
sing over the equipwent adapter until the time
he got in poesition on the handrailis.

I could feel the thrusters, but I don't recall
ever seeing one fire. MWNeither do I recall
actually seeing the pluwe of smoke from them,
Did you feel the big spring-loaded foot rail
extend Tom?

I could feel it when T hit the full down posi-
tion of the electrical switch. I could feel =
loud thud.

That was probably the foot rail that went then,
because that was spring loaded.

There was a series of devices assoclated with
it, but to me it was one real loud thud.

That's the one you would have heard because
that's the big one. When I got back arcund the
corner of the adapter I was very pleased in on.
respect because there was not one inch of our
adapter separation plane, clust of material,
hanging. 1t was a very clean adapter; although
the edge was jagged as we saw in tests here on

the ground. We've locked this over pretty well.
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Aut there was rnot one ois of material hanging
guch as there was on Genini VI and Gemini VII,
When I went backx te the adapter, what T =saw

wag & footrail. I guess which was the first
thing I looked for, the footrail was deployed.
The handirail on the bottom side of the adanter
was exterded, The handrail on the top side,
the sicde I was coming around, Irn the umbilical
guide wes not extended and the bassinet was
about 735 percent on. It covered <he AVT comple-
tely, but it was obvicus to me that it moved
about 25 percent in ani was wedged sideways.

At that point I didn't know what it was going
to take to get it cut, but ii seemed extremely
feagible to go akead and try hecavse T had seer
these handrails deployed before. I had alsc
seen footrails deployed before, ana T knew the
big problem was the foosrail. The handrails
were little or no protlem. They came out with
very small spring forces. I highly recommend
that on future flights any time someone is
working in thke adapier and anywhere else in a
spacecraft or Agena where those handrails or any

spring loaded devices that are supposed %o

(ot



148 Al

deploy, that wight be hung up, that we might
have to go efter, that we know what their
operation is. That is how fast they come out
and what to expect, because this left no doubt
in my =mind that there was ro problem in terms
of getting hurt when ihis thing sprang out,

I knew exactly how fegt they ceme out. As a
matter of facf when they did come out I just
caught the uvmbilical guide as it swung around
very slowly, and sort of extended it myself,

To get the bassinet was much easier than I
thought. I worked my wy arcund the adapter.
The one thing that concernedme was the umbili-
cal. So I tried to held the umbilical the best
I could with my left hand and work my right
hand on the handrail, I got about half way
down the handrail towards the bassinet and

the force I exerted on the handrail itself was
enough to break the bassinet the rest of the
way loose. By that time I was betver than half
wvay down the handrail because the bassinet was
right next to me and it just floated by, I saw
the conterlwire that holds it through the AMU

¥

intc the spacecraft floeiing right hehind 14,
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It was attached to it, but was part of it, and
the bagsinet just went floating by me. I could
have just reached out and grabtbed it. At this
time the hand bar extended and the umbilical
guide also released. It swung back sort of
across my face s¢ I caught it with my left hand
and let it fully extend. I worked my way tack
and put the umbilical through the guide. Then

I took & look down the adapter 30 see whether
the umbilical was taut. There wasn't a kink in
it. It was perfect, It was Jjusi laying right
along those handrails sll the way back. I
puiled 1t, worked my way btack in the adapter

and put it in the umbilical c¢lip that we've got
on the adapter. I don't think that the umbilical
clip way adequate because it 4id not have enough
spring tension to keep the umbilical in there
end keep it from sliding; keep it taut., We

have to have something with wmere force, more
strength, more friction ito keep the umbiiical
from siliding. The btassinet came off a&ll righ+%.
All it basically took was a few Jerks on the
handrail by me. The umbilical was marked ao that

T

we knew exactly whether it was taut or not. We
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had 2 black mark on the umbilical which was to
coincide with the umbilical c¢lip on the hand-
rail. It was about 10 to 12 inches short at
this point. So I again went back out to the
edge of the adapter, and I took another lock
at the umbilical and I'm sure it was tgut, and
it was taut., I could see the bag coming out of
the hatch and 1 lkmew that there was no kinksg in
the thruster area. I pulled it againj; pulled
it tight through the guide, pulled it tight
through the c¢lip, put it in agﬁin, and it was
still 10 to 12 inches short, 1 was satisfied
that it was clear of all thrusters and didn't
congider this any problem. I knew there was
more than & foot slack sc that when I turned
garound in the AMJ I wouldn't get caught short -
with the umbilical. As it turned out there
was plenty umbilical at that end. I got back
there and stood in the footrails and held on
with both hands.
I had Gene give me a wmark when he waa near the
thruster area, so I could turn off the control
power, Then I maintained contrel power OFF and

no thruster activity until he was squared away
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and gave me the G0 that he was clear of it., The
torgue that he generated ir this short period
of time, yawed “the apacecraft to 150 degrees,
and rolled i% 4o beyond 9C degrees, I estimate
about 110 degrees. S0 we were rolled passed 90,
approaching the Inverted position, and yawed
150 degrees going towards the 180 degree posi-
tion. When I goi the control power on again, T
used PULSE Mode and some DIRECT to start bring-
ing it back., This was a slow process.
broaght it back te 3, 0, 0., I eatimated the
tetal time in here was between %0 seconds and

1 minute from the time that you said you were
clear of the thrusters,

Cernan I don't think 1 gave you alclear'until I made
sure the umbilical wag in that clip around
the adapter.

Stafford It could have been as much as 2 wminuses.

Cernan ‘he umbilical was (I was holding it Zn mwy lef3
hand) basically floating while I was going back
to get the bagsinet free of the AMU. As soon
as I got back *there, the first thing I noiiced,
it was still daylight, wag that we didn't have

any EVA lights, I asked Tom to turn them onj
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he turned them on. 4s I was faecing the AMYU,
the right, or bottom light came on, and the
left, or top light, did rot come on. The glass
wag not broken. I% looked perfectly intact,
bt it just didn't light. We re-installed the
camera, the ZVA camera, prior to closing the
hatch, with the new lenses and the new film
pack, We also installed the thermasl cover,
The thermal cover went on easy but we've gos
t¢ find & new way tc Velcro it down. It went
on end it stayed on but it tock too much time
to take that Velcro loop and fagten 1it, What
we need is something we can do with one hand,
like squeeze 8 snap or squeeze two pieces of
Velcro between your fingera. That can be
handled very simply. We started on our AMU
checkout, and the first thing we did was un-
stow the pen lights, The firet pen light I
got was good. I turned it om and I put it om
the left or upper armrail. It stayed there
without any problems. I toock up the other
pen light and turned it on and didn't get any
light, I turned it off and on again and stiil

didn't get any light, but I did not discard it.
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I put it on & handrail also. So I had a good
EV light on my right, and no pen light, and a
good pen light on wy left and no EV light. This
was not anticipated to be a problem because the
majority of the light was needed on'the gide
that the EV lights were good. I hed also gone
through ... » procedure with no EVA lights at
all, just pen lights, so there was no problem
there at gll, The next thing we did was connect
the black tether jumper hook to the AMU tether
ring. This was no problew at all. The next
thing to do was unstow the tether hag and con-
nect both orange AMU tether hooks to the ring
on the umbilical tether. This was a problem.

My procedure was to take the 25 foot position
hook, which is a small hook, which I've never
had trouble comnecting bvefore, pressurized, or
in zero g environment. I took it out and tried
to cormect to the ring on the uwobiliecal., I
think the major problem there waa the fact, that
it is a two handed operation. Tt was anticipated
to be a two handed operation, but I could not
Temain in the atirrup while doing it. I'd take

two hands and I'd start to make this connection
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and by the time I got close enough to get the
hock in the ring my feet would come out of the
stirrups and I'd roll left, Always left, and
if you figure this out it turned out to be up
over the top of the spacecraft,

Every time this sequence would happen I could
feel his feet bang into the, your feet would
bang up around the .....

I know what you could feel, you could feel me
let go and grab that other handrail and pull moy-
self down into the seat,

I could feel this torque and the thrusters
would fire, Even in PLAT Mode, which is a
faeirly tight mode, the total roll of the space-
craft was oer 5 degrees. In other words it
would start the acceleration in roll and the
thrusters would start firing., 3By the time I
could stop the acceleration, it was about

5 degrees in roll,

I worked on this small hook for awhile, It
appeared to me that the problem was not aso
much making a hook but reaching around the ELSS
because it is bulky. But I've done this before,

and it could be done, and I came within a cotton
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pickiﬁg gnats eyebrow getting fthat thing on.
Everytime you'd get close, you'd have to leave
go with that one hand, and you'd have to stop
the operstion and grab yourself and put your-
gelf in position again., 1 found out how to
waintain position. If I bent my ankles up very
rigidly, I could lock my feet in the stirrups.
You just don't bend your ankles in that pres-
sure guit. You end up bending your hips, your
knees, your thighs and everything there is.
Thig iz where the work load begins to be gener-
ated, because I was Jjust forcing, The work load
was generated by maintaining pesition in the
adapter. There was a tremendous amount of work
to keep your feet in the stirrupa. You just
could not pesition yourself, and stay there,

ag I would have snticipated at zero g. You
always come out and roll over the left side.
Always roll to the right and recll to the top
side of the spacecraft. Not one time did I

get to the right side or to the bottom side on
the right handrail, Not one time did I even
get clese to rolling backwarda to the left. 1

finally abandoned the small hook and I figured

(it
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it was not worth the future effort. I got hold
of the big hook and with a still slight smount
of difficulty, because of position, it's extre-
mely tiring tc wmaintain that locked ankle posi-
tion while in a pressure suit; I did make that
hook. I figured I possibly could wmake this
25 foot hook later after I'm turned around in
the AMU, which I thought would be very possible
or probable. If I can't, I'm still GO, because
I have the umbilical, and I can go to a 125 feet
of tether and I can go to it in increuwents, and
Just not pull it all at the same time. We
could have still accompliashed our 25 foot
tether operation and 125 foot tether operation,
Stafford It wag at this {ime that I noticed & rapid in-
creage in Gene's respiratory rate. Previously
in all the training we'd done in the adapter
work I'd timed his respiratory rate and he'd
usually go between 30 and 35 at maximum. This
is approaching a high work lcad, Now it was
at thie time that he said he was getting rather
fatigued in trying fto do this. I timed hisa
respiratory rate at 40 per minute and possibly

alightly in excess, and I think we both
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suggested at the same time that we take & rest.
inything that we wake just adequate at one.g
concerning hocks and rings and probably almosi
everything ig going to be difficult during
EVA, . 4And my recommendation particularly
concerning our talk about the hock and ring
problem, is to wake things extremely essy in
one g, 80 that they are at least adequate in
zerc g. And right now I would say that we
should not go out of that umbilical if there
are any rings or hooks to be made. We should
not go out of the spacecraft without rings

on the umbilical at least the size of a silver
dollar., At least that size, and large hooks,
We then proceeded to inspect the bvattery cases
and they were intact. The rubber sesls were on
and the stowage of the RC3 handles was just

&8 it should be. They were stowed and in pro-
per position and no problems there at all.
About this time it was close to sunset. At
about 10 minutes prior to sunset, we were SEF,
and my back was to the west. I had been on
medium flow this whole time and even with the

increased work losd it was adequate as far as
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cooling was concerned. Somewhere in here T
started to get extrewmely warm on the back side
from the thighs back up to the small of the
back and subsequently, on the fingertips, par-
tieularly the first two fingers, first and
index fingers., Just on the fingertips. The
best way I can describe it,for about a 10 minute
period prior to sunset my back from my thighs
on up to my buttocks was just as if 1 was
backing into a hot campfire or hot furnance or
a stove., 1% felt almost blistering hot. I
don't have any marks or any redness, but it
felt blistering hot, and this is the first time
that T went to high flow other than check it
out. This is the first time that T went to
high flow in the whole wmission. And it wasn't
necessarily because I was warm in the face.

My front alde was perfectly cool. I was not
fogging or anything at this time. It was be-
cause my back got blistering het. It got so
hot that I just stopped what I was doing and
turned to high flow and waited for the sun to
g0 down. I just had to wait for the sun to go

down because it was penetratingly hot.
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It wag not the heat due to grasping the bar,

it was the heat ocut near ithe fingers?

Just the first two fingers. It was sort of right
here that I was holding the bars. T was wait-
ing there because my back was hot and I went

to high flow. I said let's stop a minute and
wait until that sun goes down to cool off, I
tried to move my back away fromw the suit also
Just to do something to keep that srea cool.
And then I noticed my fingertips were hot,

The sun was shining on theum, but nowhere else on
ny hands wag it hot.

Wes the area on your legs where you had the
Chromel hot?

From the thighs on up but the Chromel ends
below the buttocks, My buttocks were hot and
it was hot up to the smell of my hack. There
waS (Chromei ont part of that area and rot on the
other part,

How good 1s the Chromel, the extra insulation
protection, against the AMU lower plumes where
it fires right on it?

I don't know. It's a good question. We just

peused, it was a rest periocd, not because I
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wag tired but just because I got that hot spot
on the back area., We continuved when it got
dark and the next thing to do was to unstow the
attitude controller arm. I unstowed the aititude
controller arm with a great deal of difficuliy.
I could hear him forceably heaving, nearly
grunting. The spacecraft thrusters would fire,
go through a rapid cycle of firing and the
spacecraft would be torqued over 5 degrees
or gco. He was exerting an extreme amount of
effort and we were reslly using a lot of fuel
in PLAT mode trying to counteract the torgques
that Gene was generating in itrying to unstow
the controller arm.

The wain problem was that you could not hold
your position. The stirrups were not completely
adequate for holding your position so a3 to get
the right moment to unlock the controller arm.
We've done it in the zero g airplane, We knew
it was somewhat of a tagk but we felt theret'd
be no problem in doing it, But here again, in
order to maintain yourself in the stirrups, you
had to exert a tremendous amount of force on

the ankles, bending your body, just maintaining
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pogition, and, added to that was the work load
of getting these arm controllers down. It's

g difficult task. Plus, when you bend your
ankles, lock your ankles in the stirrups, it
shortens your reach. So, you are coumproumised,
you have a long way to reach to get that arm
controller down., If you lock your ankles in
you shorten your reach and you can't guite

get to the arm controller. If you get to the
arm controller, then you aren't really too
regtrained in the stirrups. We had a one
handed operation we used to use on getting these
hand controllers down. I tried it with the
left hand, I tried it with the right hand and
T just couldn't get it with either one, I
finally took both handes and Just gave it one
big hard heave ho and it came down. I took

it down and turned it to what I thought was all
the way and it popped out. I assumed it was in
good shape and I lowered it all the way down.
It stayed down fairly well at thie time, but I
wished I had a stronger spring to make sure it
would stay down. It looked to me like it would

tend to float up and lock in the up positicn.
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But it didn't, it didn't forceably do that., It
stayed down during this period maybe because

I bumped it from time to time. The next thing
I did was unstow the Velcre tiedowna that were
on the tat wing on the translation controller,
and I discarded them. At that time I felt it
wag not werth the effort to save them, which

I had been doing In the EVA training and walk
throughs. We had no use for them anyway so

T discarded them. I Jjust threw them over my
shoulder. I got this hand controller down

with a little bit more ease, lesg difficulty,
than I did the rotationsl contreller., I lowered
it all the way down and it gtayed down. I un-
folded it and it locked in the proper position,.
At this time I noticed on the event timer that
we were starting to run behind schedule, Where-
ag we'd started out in excess of B to 10 minutes
ehead of schedule, we were now running behind
schedule, Looking ahead on thas checklist I
nmaw that we could make up some of this time
because we still had the dalte time increment
for undocking from sither the ATDA or the

Agena and station keeping. I knew that we could
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make up & goed 7 minutes so I was not concerned.
The mein concern wag the effort he was having
in unstowing the coniroller arms. A+ this
time sunset wag appreoaching.

Cernan The sun had already set. I sat there for
10 minutes prior to sunset not doing a8 thing.
I still was on high flow., I checked both of
the hand controllers after T put them down to
make sure that they moved freely in all direc-
ticng. This was no problem. I checked the
tranglational contreller to make sure I was in
VOX, make sure I was in a marual mode. Even
though I checked i1t on the way down, after I
got it down I sgain checked to make surse 1 was
in VOX. It's pretty difficult to reach way
down there in zero g, more difficult then it
18 in one g. I reached down there and verified
I was in VOX, Somewhere in here I must have
started fogging up but not enough to preclude
what we were doing. I don't know whether I
mentioned it at that time or not.

Stafford Right here was when I became aware of the amount
of fogging that Gene had., We always go

through this sequence, oxygen hose, restraint
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harness, and electrical umbilical and right
here he said "I'wm having trouble seeing because
I'm starting to fog up.”
Yes, I guess that's where it was.
It was when you started to attach the oxygen
hose.
But I did get them all attached to the arm
corirellers as we had plemmed and ir the order
we nad planned. We were in the experimental
position on FROP gage, weren't we? I read the
N2 pressure, and T couldn't read it. The gage
ig swall and T knew I'd have difficulty reading
exactly what the numbers were. I knew it was
tigh, soumewhere around 3,000. Then I opened
the N2 valve which opened very freely and very
easily. When I opened it I krew nitrogen was
flowing because 1 courld feel the gas vibration
circulation through the valve. I could actually
feel the nitrogen flowing. It was a nice feel-
ing to know that it was flowing ard you told
me the pressure was coming up. You gave me
about two readings, I think, as it came up. It
locked up at about 450 didnt't it?

It went right to 450 and then eased up to 455
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and became gteady there.

The next thing I did was attempt to open the
oxygen valve. A%t this point we were really
styoled because I was certain that that oxygen
vaive was frozen golid.

I heard Gere coumpleining that this is <he
hardes? oxygen valve he had ever opered.

1 really had to grasp it with oy left hand., I
opened many oxygen valves on the AMU bui never
one that was this hard. I swear it was frozen.
+~ finelly broke it loose. Once I troke it loose
T was agein concerned because the whole hardle
rolled freely. Zut apparently it was opening
and I did hit a stop. I forced it open against
the stop. In this case I did not feel any gas
flowing as I 4id with the nitrogen. I went
down there ané read the nitrogen and oxygen
pressures again. The nitrogen pressure still
was up on the high three guarters side. The
oxygen pressure was Jjust a little over 7,000.

T could defiritely read that gage. The thing
that came to my mind was those oxygen valve
leaks that they hed. Well, the last

guy to tighten that thing up was sure that it
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wasn't going to leak with *thisg new 055 systen
in. It was tight. I don't contribute it to
the hooster phase, I just think it was tighs,
good and tight,

tafford Do you +thirk g "T" handle would have wmade it
eggier instead of the round knob?

Cernan No, I don't think it could ever be much tighter
than this, I think the round xnot is compatible.

The reund krobt is much hetter because the "M

T

hardle is a 180 degreeg type turn. This had

handles at every 90 degrees which is much easier

to turn.
Stafford More torgue can be applied using & "T" handle.
Cerran I <hink this was gocd enough, but it was

definitely stiff, I thought it was frozen.

Stafford AT this time I noticed you had an increased
respiratory rate and he was really tugging o
get the valve open,

Cermnan Everything was really going fairly saiisfactory,
with the orne excepticn tha’t I was fogging up.
My work lead, 7 felt, was harder that it should
be, It was harder than It should be because of
pogition control or meinteining yourself in the

stirrups ir the adapter. All of our work had



beern built around the fact that in zero g,
you would stay there unless you perturbate your
body position with scome external force or
motion, This is rot true. It was & continuous
work loed that just stayed put in zero g. I
always tended to roll back over to the right
and over the top of the aspacecraft. So in
edditior *o these other thirgs it was & case
of position waintenance. I released the nozzle
" i "
extensions and they cawe down bang, ovang. We
deviated here as you read this we had to turr
the selector switch on backpack ard ther we
turned the power switch ON, The lights came
on bright and strong. Two green lights. I
kmew we had power and we were GO for turning
around 180 degrees in the AMU. It was s loi
easier trkan in one g because you don't have to
worry about this footheld. Here again the
one thing that T noticed as I turred to the left,
which was away from the tendency to drift and
as I was turning down the tendency ‘o drift up
again, I definitely had teo push away from +the
upper handle to get myself some roll motion in

a downward or in a left direction. But &s soon
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ag I got far encugh around where I could grab

that other handreil ther I had two handrails.

T could then position myself up, down, side-

ways wherever I wanted. I saw the nozzle exten-
sions that I Jjust backed myself in. This I
night add es far as the visual is concerned, as
soonnt as it got dark I put up my geld sunvisor.
Thig wag £ll done without my sunvisor, We were
still fogging up at this time. I don't recall
how fagt. GEverything felt good and loocked presty
good and 1 realized then how fogged up I really
wag because at this point I checked the wmirrors
and loocked over my shoulder to make sure that

wy helmet was not hung up. Then this is a

case where you Jjust turn your eyes. I counldn't
see through the mirror and I realized that 1

was becaugse T was just fogged up on the left
gside, and I wag fogged on the right side. I
Just locked this way through the mirrers and

it was really teginming te fog up around the
bottom and around the right side. I remained

on high flow because my feeling was that on the
nightside the fog wes going to diseppear. I

really anticipated this, I was concerned about
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usirg the high flow because of the ELSS water
et I felt that we wouldn't need the ZL3S water
if we didn't get defogged. I stayed on high
flow with my sunviscor up assuwming that we would
start defogging here pretty scon. Bui maybe
that's the wrong analogy but it didn't work
anyway. we stayed fogged; in fact we got worse.
I couldn't get my sunvisor down because the
survisor cuts oul all light. The nexi thirng
we did was wmake the AMU electrical charnge over,
But I did position <he fether jumper back by
the way, Jjust as we practiced during our walk
throughs. It worked perfectly. I took the
Jumper hack and put Zt on the left handrail
which kept it out of the way. Not gquite as
neatly es it dces in one g because in one gthe
tether jumper hangs down and they were ierding
to float around. It kept it up and out of the
way. lhe best I could tell by juet pushing
the tether jumper away I could feel that 1 4id
not have it tangled. I couldn't see top well
whether it was really tangled up but I felt I
wag ir good shape., This is ore thing that

concerrned me & little later though; not teing
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gtle to see where everything was tangling. Z2But
the tether Jjumper was positiored and I tried ome
more swall attempt to make the 25 foot tether.
I+ didrn't logk like I was going to have much
luck so I just let it go. Tom)then you turned
off the circuit breaker and asked me if the
power was off and it was off. The spacecrafs
power light was off ir ithe EL3S. I took off

the umbilicel electrical fitting. It came off
relatively gimple. You were either going to

get 1t off in a few tugs or it was going to

take a monkey wrench to get it off. A few

tuge in this case happened to get it off, And I
had elready positioned on the arm coniroller the
AK¥U electrical harmess and it was very easy to
feel and find. 7T Just could feel it fime and I
wags getting more fogged up at this time, “This
onk light T had on one side eventually got to be,
the best I could descrite it, like & headlight
coming out of a light fog. The main thing that
bothered me about the fogging was that I couldn't
use the mirrors. T couldn't lock over and get
enough vision. There was enough light lost

through wy visor fog into the mirrors and back
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to what I was doing that I just couldn't com-
firmy I could feel but I couldn't confira what
T was doing. The electrical jumper was made
with ease because you cou.d feel. It was right
there in front of you. Tou ceould feel and you
really can't miss what you are doing. I made
the electrical change over and ag soon &as 1
mede it, the RCS light came on and the tone camze
on. well the tone way or may rot have came on
but it did come on in this case which was normal.
I depressed the tone and the Iight stayed on
end then we conducted a COMM check,

48 soon as Gene switched over in the VCX posi-
tion I could hear the firs®t part of his word
and this was immediately followed by a warbling
gigna’l and all the rest of the time he was on
the AMT I could hear this warbling that would
drown. out. n other words, the first word was
auditly clear until this noise. This roise
would contirue until the *ransmission would
stop., '""he transmigsion I would classify ms
margirnal. The voice was very peoor. 1 asked
him to go tc push-to-ialk.

As g matier of fact I pulled up the controller
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arm and Just as we have aone 8% you gee me

do over the xnees so I couid reach very easily
the push-to-talk switch and went through the
push-to=talk check axnd my side of the COMM post.
push+to~talk wag somewhat garbled but pretiy
good and It was certainly acceptable. It ap-
peared - TO me however,that even on push-to-talk
ag well as on VOX,that when Tom came in he came
in fairlyclear but a geod portion of the first
part of his message was not there. When I went
back to VOX I appreciated the fact that the VOX
gengitivity in fligh?t was more sensiftive than
we had ever seen in any of our checkouts. I al-
leviated some of this sersitivity. wWith my
lips and tongue I pushed both mikes out as far
away from my lips as I could. T was able to
conirol by thinking aboutr snd working at it,

I wag able to control the VOX keyirg. 4rd from
that peoint the keying of the VCX was no problem
to me. T could definitely key it and keep i
unkeyed wher I wanted to hear him talk.

But what about thig warbling noise. I coulc
tell that the communication level had improved

slightly but was still leaving cut one or two
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wordd and there would be a warble all the way
gt the end and I could rtarely meke him out,

At this time we changed over was when he said
he was really getting fatigued and was still
fogged up. I came back and by mutual agreement
I think saiitiets take & restf

We did make the test dim light check and we got
the tone and we got all the lights all checked
out real well, As far &s maintaining pogition,
as long as I have uy feet or the footraeil and
my hand or. the handrail I pushed wyself back
into the gest and it was a very restful position,
In other words I didn't have this problem of
meintaining my position. With my armg = forced
myself to sit into the &MU. It was a good com-
fortable position o rest but I was getting
zore fogged up a1l the time and we rested for
awhile and then we continued. On the 02 quan-—
tity I gave 8% percent, 15 percent is what I
read which was & goal for us. There were no
problems at all, Tom told me to go ahead and
make the restraint harmess. Norwal procedures
for making the restraint harness are taking the

left hand side and Vejerping it and bring it
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around the front and Velcroing it around the
front and letting it stay there. Then going
down and getting the right hand side and bring-
ing it up on the right hand side of the safety
buckle is what it is or the female side and
then reaching esrcund with both hands and grab-
bing the female side with the right hand and
the wale side with the left hand and making

a cormection. And this is the point at which

1 realized it wag really fogged up.

FCSD Rep Gene when you were fogged up could you see the
outline of the things you were working with or
you could see a little bit?

Cernan T could see outlines and I could see the hand-
rajl and T could see the light on but 1 couldn't
see the handrail distinetly. It wasn't a =olid
fog, 1t was a light fog and 1 could see the
handrail over here, I was fogged up more to
the side than I was front. But when I really
appreciated how fogged up I was, was when 1
tock the mirror and T have always used the
mirrors to get into this restraint harness. Tt
just is so0o much gimpler, I have always used it,

and when I tried to use the wmirrors to make the
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resireint harness, this is when I appreciated
how fogged up I was because I couldn't see that
frort of the ELSS, I just couldn't see it, The
visicn restriction through my visor and back from
the mirror in a low light back to the front of
the ELSS I could not, just couldn't see it,

I could feel it and I thought I could have made
it but that's the point where I began! I could
have made i+, there's no doubt in oy aind I
could have made it and T probably could have
gore sghead and made the oxygen connnection ioo.
I have done them 8ll by feel bvefore and I knew
where they were and I probably could have

unmade them. But I guess I way have asked
wyself a question at that point of where do you
go from here and maybe you better siop end take
a look at this fog and see what is going io
happen before you get tooinvolved and too tied
up in the adapter. S0 I siopped and I guess

I told Tom what the problem was at that point

or how bad it was, I feel that I c¢could have wade
them and I could have unmade thew but before I
ever have gotten out of the adapber I have

taker those mirrors, and I have checked every
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cormection that I could see. I checked my
position, I checked the AKU, and I think this
is something you would want to do in any case,
S0 I uwsed the mirrors as an aided factor of
assurance that everything was connected in the
right place. When I fas*terned the restraint
harness I took the piece of Velcro of the left
cver harness that comes around and I fastened
it around and Velcroed it back against the ELSS
restraint harness so that inadvertently the
restraint harmess would not come open., This
was part of our procedure and part of the
safety fecter of knowing that the harness would
not unlock. These are the thirgs that I cculd
not see anyumore, and I felt that I could have
made them but as I say this is probably the one
point where 1 stopped and asked myself how far
can we really go before we get in trouble, I
could have gone further and I probanly would
not have getten in troubnle hut this was probably

a decision factor., Tom had some comments at

that time. I don't know if you remember sll
they were.
Stafford A%t this time when he was having difficulty
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weking the t® straint harness.I told him to take his
time, to rest. T inquired as to his visibility
and he said that he was coumpletely fogged over.
I said}okay,let's just stop and rest a winute."
His respiratory rate again was fairly high at
this time.

We did then stop and rest and this was really
not soc much for rest. I was still on high flow.
My mein concern was are we going to get the
visor unfegged and how far could we go with it.
50 we Just sat there and rested. While we were
resting I then began to take a lock at the hand-
rail. I figured I might Jjust as well learn
something else about the AMU while I can. While
we were resting to see whether the high flow
would take care of the fogging over the visor
and allow ug to continue, I did move up the
handrails to see how they would react, To gsee
whether they would unlock at zeroc g. 1 knew
they would, I have done it in the zero g air-
plane. I pulled them up and played with the
VOX switch again and just to confirm its posi-
tion and to confirm the wanusl mode position

on the AMU. I pulled up the right one also.
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As T pulled it up I realized that the bat wing
wag not In the pogition that it should be In.
It was turned slightly. = fell certain that I
hed extended +this thing properly. I did turn
it and it did pop out but it Just didn't ap-
pear to we that it had turned encugh. I iried
to turn it with my one hanéd. I turned it *o
the extent where I was afraid I would almest
treak off the attitude corntroller itself. Ii
just didn't appear r»ight Lo me but I felt that
if we did get this fog protlem solved that there
would te nc prohlem. I had notcompletely made
the restraint harnmesg, I was ornly %tied in with
the electrical harness. There would be no
problem untieing and turning around real gquick
and exteniing that arm and then continue with
the AM0 donning. This is one thing that T was
Just fiddling with while we were resting to aee
if we could get the visor defogged. Az it turn-
ed out when I abhandoned the AMU operation I dig
turn around Just to verify ithat that arm was in
good shape. T gave it one little twist and
"bang: out it popped. I did extend it bhut some-

where along the line it just needed another
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quarter of & turn to get fully extended; to be
in the right position. It really caused no
problem and I could have done just what I did
and continued on with the AMUI mission if we
were allowed to continue.

I relayed the trouble we were heving to Houston.
I wented Gene 10 rest in the adapier until the
gun came up to see if this would slleviate the
fog provlem., I said it looked Iike we may have
1o give g ¥O G0 on the AMU operation. The
reasons were that the MU communications were
marginel but were probably still operative and
that we were just going to standty until the
sun came up to see if the visor would defog.
When the sun 4id come up I called to Gene.

When we started to get light in the adapter it
becawe obvicus that it wouldn't defog.

When the sun came up I knew we had lost a great
deal of time. I again questioned myself as

to how long we could afford to wait for the
visor to unfog and still have adegquaie time 1o
wmake the AMU evaluation,

It was. obvicus that after the sun had been up

for approximetely 10 minutes there was very
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little alleviation to ithe fogging problem. It
wag obvious that there could be a ¥O GO for AMU.
When *he fogging first started in there some-—
vwhere I also noticed that my cuff gage pressure
gage was fogging up. It fogged up to the point
where I could see 1t well enough but yet I could
Just make out the difference. I could just
about make out where it was. It was somewhere
arcund 3. I knew that it was 3.9 ag that waas
where it had been and it didn't look 1like it had
moved its relative poaitlion. I could not read
the numbers. It was fogged over even that
day when we got in, and that night. The next
morning after recovery it was filled with water.
As goon as it got light my vision got appreci-
ably better because I could see hetter through
the haze or fog of the visor during the dey
than I could at night. I think this is obviocus
thet you have hetter contirast. There were no
holes by this time. It was Juat all fog. The
guestions 1 agked myself; we're now & victim

of time because we were probably some 20 minutes
behind time. Number 2, I now asked myself the

question; "Is it going to get any betterk" " How
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much really can I see and do with the fogged
visor?' Number three, I didn't question the
ELSS operation but I question the ELSS ef-
ficiency at that time. T was really wondering
what it was doing for me, or to me. I can't
say that I felt cool but I didn't feel hot
either. If my visor was not fogged I guess I
would have considered myself comfortable., A
norwal warm working day type of thing. I just
wasn't sure now of what it's gtatus was bhecause
it had done nothing to defog or get rid of the
moisture in wy suit or my visor. These are the
things that probably all added up to Tom's and my
decislon, which was almost a mutual decisiong
"Well,we've come this far and we would like to
go further but then what are the trade offs and
what are you going to accouplish”, and so at
this point we decided to sbandon the AMOU
operation.

Several things occurred to me. The fact thsat
he cowpletely fogged over and even if you de-
fog a little bit we gtill had more items to go
to continue the AMU checkout, We were behind

time and if he would get out there and fog over
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while he was still hooked up to the AMU this
could be a very bhad situation,

Now we're talking about couwpletely fogged over
I mean the visor was completely fogged over.
The vision wee not zero, zero., As I gaid it
improved in daylight over what it was at night
only becauge you could see better not because
the fogging immediately decreased, I could see
through this wist in daylight reasonably well
but the whole visor was coated with & sheet of
fog. 4 demp breath was what 1t amounted to.

So when we decided to abandon the AMU operation
the first thing I did was get back on the space-
craft electrical umbilical, 1 wmight have done
that during this period when we were actually
deciding to rest a little hit to see whether

we were going to get defogged or not. I think
I did it during that period to increase our
communication ability so we could talk about
this thing., For sure I did it prior to our
decision to WO GO,

We talked about this. The communications were
completely bad. We weni back to the spacecraft

umpilical so we could have good communication.
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We had good communication and we sat there and
talked over the total situation that we had,
The time was to reach a decision and it was a
NO GO gituation because of the unknown factors.
Being behind time and everything that was in-
volved., The AMU configuration when I left it,
while I still sat in the AMU in the adapter. I
disconnected the tether and discarded it. This
wag 80 that T wouldn't get tangled with it
coming around. I had the left arm controller
down at this time and I left the right one up
because I wanted it confirmed in my mind whether
the arm controller was bad or whether it just
had not popped cut to fully extended. So I
left it down, excuse me, I left it locked up

in the flying position and I put the electrical
connector and the oxygen comnnector which, I
hadn't taken the oxygen connector off ag I

said I had felt around with it 4o make sure I
could put it in if I so dealred without any
problems without the mirrors, and I put those
both Yback on the arm contreller., I alsc Vel-
croed the arm restraint back on the arm control-

ler, The reatraint harness from the right side
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was also Velcroed on tﬁe arm controller but it was
in the up and locked, flyable position. I came
out and turned around and with very 1ittle efforti
I gave that arm controller another twilst and
"hang", it popped out ancther inch or go and
locked in what I consldered the right rotational
positien., 5S¢ I don't feel that there wes any-
thing wrong with the controller. I extended
what I thought was full, but it obviously was
not 8ll the way. It was GO on the AMU and
everything else in the AMU inecluding pressures
desplte the valves thet were g little bit tough
t¢ turn. Everything on the AMU that I found

in terms of pressures, electrical systems,
everything else that we were able to check out
was GO in all respects. I came cut ¢f the
edapter and tock the umbilical out of the clip
and came around and tock the umbilical cut of
the umbilicel guide. I took another look at the
AMU. I wish now thaet I hed taken a picture,

but I guess a plecture was not in my mind at that
time. Though 1t was daylight T 414 not have any
direct sun rays on my visor., As a matter of

faet, my sun visor was still up.
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I 4id not put it back down yet., It was defini-
tely daylight and it was daylight before we
decided the NO GO and I left it up all this
time. Fever once till I got back to the space-
craft hatch did my visor begin to defog. It
was 8till fogged with this limited vision., I
came back with relative ease arocund the space-
craft using & handrail and came back up to the
hatch ares g+ill gt high filow. Once I went
to high flow T stayed in high flow mainly for
water conditions and not necessarily for visgor
conditions or not necessarily for coocling con-
ditions. I wag not cold by any weang but I
hed flow and I felt comfortable enough to go
ahead if my visor was in good shape. I came
back to the hatch area and opened the hatch,

I don't recall exactly how I opened it but I
feel certain that I must have had one hand on
the handreil., The first few inches it came up
real easy and then it was stiff again. Tt was
stiffer but we got it all the way open without
toomuch difficulty.

One thing about the hateh during this part of

sunsgset after Gene ¢losed the hatehr, I reached

parat o
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over and checked the hatch, With full force

I could open it to the maximum length of my
reach and close it back down ss much as gpproxi-
mately 2 to 4 inchea, 1 alaso checked the same
fune tion twice during the night time phase
while Gene was in the adaptor, The length that
I ¢ould open it was only 3 to 4 inches. So
that portion of the hatch travel remained very
eagy throughcut the entire mission,

I got back and sctuslly stood in the hatch and
I stood there for awhile and wy sunvisor was
up, I £till hadn't put it down, I could tell
at that time that I was beginning to get a
hole about my nose area right between wmy eye-
bally - right in here - and I could now begin
to gee without that fuzziness. I could see
clearly without that fuzziness and then slowly
my visor and T mean very slowly because it was
8ti1ll probably better than half fogged when we
ingressed. It started to part right in the
wmiddle., It started to defog this way from the
center if you took a book and opened it where
my nose is and opened the pages left and right,

that's the way it defogged over my eyes.
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When we ingressed it was still fogged from
about the side of my eyeballs all the way around
to the sides so when I turned my head or

loocked out the side of my helmet I gt411

had this wisty fog, typical visor fog. I could
see straight ahead in this area. We atood

there for awhile and at this time talked about
5-1.

Several items came up with respect to S-1.

We knew that the fog occurred at nighttime.
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Stafford Gene and 1 digcussed 5-1 and this was epproxi-
mately 20 minutes prior to sunset. Gene was
standing in the hatch, stil1l hed the visor
spproximately 50 percent or more fogged over.
We realized that the fogging problem occurred
at night and in all probability would occur
sgain during the next night, which would pre-
clude him...but also assocciated with this,
was the fact that we would have to do an ingress
with his visor fogged over or walt until the
following day to clear up which was probably
in excess of what we had allocated on the
ELSS. Alsoc assoclated with the total problem,
was the fact that we were very much aware of
the large rates associated with a small move-
ment that the Pilect would make ocutside.

He could not stand in his seat without me
holding him down. He would have moments
generated there. So, durlng the time that tre
thrusters would be off, we would have falrly
large sngular excursions develop which would
defeat the basic pu£pose of the experiment.
So, the prehability of fogging again during

night time, the large excursions when the
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thrusters were off, and the pro®lem of a night

ingress, the fogged-over visor, made us make
the deciglon that we would terminate the

extravehicular activities at that time and do

S5=1 from the inside.

We then had to clean up the hatch area, and

g0 dback and get the docking bar. We essentlally
had made the decision t¢ ingress at that peoint.
8o, I toock off, turned around and got the EVA
cemera and handed it into Tom. (I guess I
never talked originally about putting the cut-
ters, which T had in s pouch, hack on the
edapter handreil.) At this time they were

on wlth Velcro and I toock them off and discarded
them, without any difficulty. I then went up

to the docking bar to get the mirror. It

took me two good trys to get to that docking
bar again.

I had to help guide your feet out, to get you
goling forward at that time.

So, I got to the docking bar and then I got

the mirror and discarded it and worked my

way back up to the hatch., One thing, In

retrospect, 1ls the fact that, had I come ount

W
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of the adapter with the AMU there would have
been no problem working my way on the handrail
to the end of the handraill or to the hatchrail,
tut getting from the end of the hendreil to the
docking bar [where I was going to make the
umbilical commection to the nose ring and

then werm up the thrusters) would have been

s major task and coxld have taken anywhere from
3 to 30 winutes., I truly believe this,
without any handholds or methods to get there,
I thought about this Prelsmumch. T anticipated
deing Just what I probably would have had to
de, and that was to hold onto the edge of

the hatch that was exposed and gave you some-
what of a handhold, then working from there

to the RCS thrusters, and then to the docking
bar. Tt sounds a great deal easler now and

1t really is 8 loct more difficult than I
originally had anticipated it to be. My
recommendation in this case 1s to go grga get
your propulslcn system just as soon as possible
end utilize 1t for all maneuvering from there
cn out. I did get to the nose, got rid of

the docking bar mirror and came back to the
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spacecraft, handed Tom wmy EVA Hasmselblad
camera. I had teken & number of plctures

off and on, both holding it with two hands

and leaving 1t Velcroed tc the chest pack and
I don't know what type of plctures or what
results we came up with, but I did tske
probably 25 or 30 pictures. Just about the
time T was standing in the geat and I was
handing Tom this camera, I saw & 16 millimeter
file pack floatipg in front of me. TP Just
floated up like a leaf floats down and 1t Jjust
kept going up and I Just watched 1t until T
couldn't bend my head any higher, T made one
Jab for it with my left hand and I couldn't
get 1t. I missed it completely. I didn't even
rerturbate 1t, I Jjust completely mlased 11.
This was caused when Gene handed me the EVA
camera. 1 was also pulling in slack on the
umbilleal and I turned in my seat to try to de
this and my leg hit the Velerc pouch
on the side where I had stowed the fbug—eye!
leng and this EVA camera film and both of them
popped right out, I made a lunge for them

and I think that I Just barely tapped the

Sidlidiitivduin.
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camera f1lm and imparted a spin to it and it
gpun right on up and out.

T ernan Tt was Just like a leaf, turning on its way up.

Stafford I then tried to make a grasp for the'bug—eye!
lens which was Just out of my grasp and it
slowly went right back itoward the aft end of
the hateh and right up without touching angy-
thing in the spacecraft.

Cernan I never saw the'bus—eye'lens go. Never saw it

o at 811, but that film pack Just...that was

it.
Stafford That wes a heart bresker.
Cernan That wag it. We trhought then (and discover now)

that it was the film pack from the =VA tbhug-
eye' lens camera, The umblilical routing, we
might ssy now, was belween the forward end
of the hatch snd the hatch holding device.
This worked very well during the EVA umbilical
evaluation and 1t worked very well for ingress.
I Just stood there in the hatch and Tom Just
pulled the umbilical in and apparently had
no trouble with it,

Stafford There was no trouble pulling the umbilical

in. How, at this time, Gene's left foot came
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entangled snd wrapped around the EVA camera
cord. This was the coiled utility light
extension on the right side and the whilie
knurled wire extension cord. This became
completely entangled with hils feet, soc I had
to reack over, take his foot, and position it
zround and have him move hils foot, and untangle
the cord. The cord was stlll stiretched
gtraight across the seat from the utility
receptical on the right side, to my seat, where
I had the EVA camera. After approximately two
or three minutes to untangle the cord, I could
gee the only soluticn was tc disconnect the
connector, sc I reached over, held the EVA
camera underneath my srm, and then disconnect-
ed the comnector. And then under the tenslon,
the cord flew hack over to the right side. I
wrapped 1t in a ball and put it down between
ny feet. I tren grabted hold of Gene's feet
and started working them down in irere,

It takes some definite teamwork to get the
Pilet's feet back Inte the bottom of the cabin,
becauge the tendency is to stand on the seat

and almost sink to the bottom of the cabin.
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You s8%111 have some wey Lo go and you are so
wide at that point, Your elhows are about at
the hateh seal position and its pretty hard

to work yourself back down in there, You

can squeeze your elbows together and try to
get some force and work yourself back dewn in
there but the Command Pilet, with 1ittle or no
difficulty, can graeb hold of your leg &nd
force you down there. Once you are down there,
you then can get your footlng and spread your
legs cut and stay down there. I checked the
hatch seal on Tom's request Just before 1

got in and the hatch seal was rubbery and

the same color, same shape, same size and 1t
locked 1like it never came out of its seal ares
anywhere. It looked Just the way it did when
we egressed the night before.

Turing the ingress mancuver I asked him +o
cloge his feet together as close us possible
and I reached over and grahbed his left boot
and slowly worked it forward off the election
seat down into the foot well and kept working
up his leg 1o keep him going down in there

and once he got in this posgition with his

GRNEREALAL,
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feet spread apari, he had enough force to
maintain body position.

Cernan I handed Tom the BELSS and we had no problems
with that, dld you?

Stafford No, not the ELSS hand-off. The next major
rroblem was the hatch.

Cernan Yep, well, at this point the visor had started
1o defog but I never completely defogged.
1% never completely defogged untll after we
pressurlzed the spacecraft, until I tock the
helmet off, really. It was clear around my
eyeballs but outslde them, T was stlll fogged.
We started getiing in position for a normal in-
gress. Getting the hatch closed in the center
ares of operation, was an extremely difficult
Jok., I started halfway lngress and this part
of the proceduée s to get your legs In poslition
and stert in and reach up and grab the hatch
closing device and, the hatch swings closed
part way and then you get the rest of the way
In and you slam 1t on closed., Tom couldn't
help me because he couldn't reach 1t. I
guese you were pulling on the lanyard, hatch

cloping device, ...

SQAGIDEL LA



154 SO i ibvive

Stafford I had both hendg at thls time on the lsnyard
that wes attached to the center part of the
hatch closing device, pulling with everything
I had and I could not budge the hatch.

Cernan I couldn't move it, I had to actually physically
stand back up in the geat and Just keep
tugging at the hatch and we finally got 1t
through that hard ares, through half of the
hard area, where I could get more leverage
on it, and I started ingressing sgain and as
I got part way in, I realized that my tie down
line had come undone when we took the ELSS out.
It was floating up end ocut., We had the hatch
open about a couple of feet, 15 or 18 inches.
It wag floating cut so I wanted to grab 1t s¢
we wouldn't get it caught in the hatch seal
s¢ I grabbed it, and tucked it hack down. The
next thing I saw floating up and out was a
lanyard with 2 hook on it. The only thing I
could think this was, the lenyard from the
hateh closing device, was that 117

Stafford No, that's our gwizrzle stick.

Cernen No, 1t d1dn't go out, it was restrained from

Inaide and the hook was floating up. The
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hook end was trying to ficat ocut of the space-
craft and it was restrained by the lanyard,

s0 I grabhed 1t and tucked 1t up under some-
thing in the center panel here and wade sure
the hatch seal area was cleared and completed
the ingress, trying to force the hatch more
closed. We did get it somewhat more closed.
As & result of thig heavy hatch, I didn't get
reglly down in gs far ag T had hoped to get

on g normal ingress. I got in far encugh
where Tom could reach the hateh closing device
and with his pulling on 1t and me pulling on
the hatch, we were able {0 pull that thing
right pass the last noteh and hold it there and
lock the hatch down. It was right up agalnet
my head, where at times I have had 3 and 4
and 5 inches clearance, I didn't have this,
but the freedom of the hateh in the last 12
inches made closing the hatch hearable. If

it was as stiff gll the way down as it was in
the middle ranges, it would have been a very
tough proposition.

Again, at this time, the total cockplt was

rather cluttered because T had the ELSS riding
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over the control stlck, and the umbilical was
coming in from the top. I had my hand reach-
ing through this and had hold of the hatch
closing device holding it down and GCene was
over here at a peculiar angle, and I was try-
ing to hold the chest pack down. 5S¢ the cockplt
was filled to the brim wlth the whole works.
T would recommend that ingress never be done
at night time because of the difficult
situstions you can get in to. You should
always have a day ingress if possidle. It 1s
certainly feasgible at night, but if you ran
Into any difficuliies they could really be

compounded in the night time gitusation.

FCSD REP How would you like to do it while steaticon keep-
ing?
Stefford I think 1% would be Just about impossible

station keeping.

Cernan You could not ingress and station keep. Tou
could ingress docked, obviously, dbut I'1l
say you could nct ingress statlion keeping.

Stafford You would have to drovp everything....

Cernan Tou would have to back off and then make

a short re-rendezvous after you ingressed.
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You could probably do that in a reasonable
amount of time, like 1% minutes....

1f you have got & good position, say 10C

feet or so. Onece you start this total
maneuver, all of your time and attention is
devoted to it completely. Alsc, station
keeping with a non-stabllized body through
approximately three hours would be a very
difficult task while you are golng through the
proper preparation period for EVA. It

wonld detract greatly from the EVA preparation
period and slso would requlre a conslderable
amount of fuel,; even if you widened up your
deadbands ag far as your station keeping was
concerned,

I got 8 couple of additional comments. I
highly recommend that the deck of the cabin

cn the Pilot's aide be covered with Velero or
some sort of frictional material. Ton't put
Velero on the Pllot's boots, but use some
material thaet will give you something in s
way of friction for eaze in Ingress, because
one of the problems of ingress was that my feet

slipped on the metal deck. I kept slipping

SR
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beck and 1t waes difficult to work my legs

up in there. If I had something to restraln
my feet in terms of just plain Velcro or

a plece of rubber or scomething down there, it
would have made it an awful lot easier. OUne
other comment I would like %to meke 1s, the ELSS
emergency oxygen supply was somewhere around
7600 when we donned the ELSS and, in case
anyone wonders why it got down to 68cc, this

is the reason: At 20 minutes before sunrise,
we went mhead and made our final preparations
on the ELSS. Part of these final preparations
aret turn the battery switch ©N, check out

the emergency oxygen system. Once we turned

it on, we left 1t on. But, I left my visor
open for a few minutes. As B result, the ELSS
was flowing emergency oxygen. The requirement
was for it to flow and 1t was flowing and the
light was on. Until I close my visor and build
up a bhack pressure, that regulator valve will
continue to flow. So, when I actually egressed,
I egressed with 6800 pounds and never used one
ounce of emergency supply oxygen throughout

the whole EVA period.
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Well, the hatch closing device pulled the

hatch ridge down into the zeal and past the

last stop on the ratchet or the hatch asalst
device. Originally, I thought the hatch assist
device didn't have the proper spring loading,
because 1t waas free, and right at the last, I
realized that we pulled it way past what was
required to close the hatch. At this time, Gene
started the crank on the handle and had some
difficulty in operatling the handle, becsause

of the angle.

Yes, 1t was because of my position in the

seat, T hadn't got down In the geat as far,

(1t was obviocusly adequate to pull the hatch
closed because we did that without any problem)
a8 I could have been. A4As a result, it was just
a lever action of the left arm but the hatch
started locking immedlately. The flrat couple
of pulls were very easy, and then I felt the
thing go over center and Tom =sald "It's locking™.
Then I pulled it about three more times up
against the stops and left 1t that way until

we pregsurized the cabin, at which time I put

the dogs back in the neutral position.
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As soon as the hatch dogs started to move

T could see this on Gene's hatch and noticed
the movement of the hatch with respect to

an index we had placed on the front part of

the hatch, so I could Judge very

vwhen the dogs traveled over the center and into
the completely locked positiom, We placed
the cabin vent valve to the full up position
end within 30 seconds you could see the pressure
starting to rise.

Why don't you go through the procedures you
used on the ELSS, for instance to go to

Thigh flow' and then 'bypass' and then 'shut
the repress valve off' and 'use emergency
oxygen'!, I don't know how much we ended up with.
We were in high f;ow.

We were in high flow all the time.

We were in high fleow and continued i1n high
flow and as soon as the pressure built up

to 1.0 PSI, we checked and everything was going
good. And by the time 1t approached 2.0 PSI,
we went to the bypass posltion to increase

further the amount of oxygen flowlng into
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the cabin and everything loocked real good. At
approximately 21 PSI, I turned off the cabin
repreas valve to save the spacecraft ECS
oxygen and used the emergency botile to com-
pletely repress the cabin, which it did
adequately.

Turing the bypass, I know we got flow sharing

beceuse I heard the tone, I heard you turn
it off, so0 we got emergency flow sharing along
with the repress valves oxygen.

I locked over at Gene's face plate, and I paw
that it completely fogged over agaln during
the ingress waneuver, so that the amount of
effort extended there agdin fogged his visor
over completely,

By the time we repressurized the cabin, (Tom
depressurized automatically) I was wedged in
the pressurized unit in against the top of the
geat., I could unlock my visor and I could
vent 1t so very slowly but 1t seemed like

1t would fake an hour to vent it, so I teld
Tom to take my glove off. So, we actually

depressurized the Pilot by taking hig left
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glove off, rather than by cpening the visor.

Stafford You could not reach the visor....

Cernan I could reach it but I couldn't get the baller
bar up. It waa unlocked, but I couldn't get
it up.

FCSD REP Are you s heavy sweater or do you sweat & loi
when you exerclse a lot?

Cernan From what we've seen here and all our EVA
preparation, yes, I generally do perspire
quite a bit. I don't lmow how I compare with
other people, but I always end up with a wet
sult.

Stafford From the EVA setivity that I've done, on
Zemind VI and the pressurized work 1've done
on this one, I perspire every bit as much as
Gene does.

Cernan My sult was of course, wet from top to bottom,
my helmet was soaking wet. My helmet was
g8ti1ll wet the next day when I put 1t on for
retrofire, s¢ thet it was very difficult to
even get on, The gult was wet and that night
when the cold air was flowing through it T was
actually cold. I wag shivering that night,

at times because of the wet suit.
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I think that thieg has brought out the fact
that he did fog over completely during Ingress,
brought out the fact that an ingress at night
would have been even far more difficult

and probably the degree of fogging would
increase consliderably.

We will stert on general EVA questions now.

With respect to the checklist., I thought

that the checklists worked very well. They
were adequate: they gave us a good indication
of how we were doing with the total time-line
functiong, whether we were ahead or hehind,

I think that the only way to go with
an FEVA preparation and an EVA flight plan

is to have a detailed checklist and check

off each 1tem as you go.
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Cernan Unstowing of EVA equipment I think went real well.

I personally feel that the work that we put into the
EVA walk throughs wes well warranted, because it re-
sulted in a clean cockpit and everything went real
smooth.,

Stafford The reascn for the total effort going so smooth and
a8 well as it did was strictly due to all the time
and effort we put into it.

Cernan A lot of work put into the checklist, and we had a
lot of people following the functions of this whole
EVA operation, which really in itself is a whole mode
of operation., It desires the full time work of the
people that have been working on it.

Stafford The 16 millimeter camera I would like to cover under
e separate area. There are major deflciencles in
the 16 millimeter camera end es far as the equipment
goes will be covered, both EVA, and non-EVA under =a
separate item.

Cernan Hoges, commectors and cableas, I think were all right.
Although my fool did get tangled in the cemers cable
during ingress, this 1s the firat time it's ever got
tangled and 1 think the routing was suitable in the
way we took care of 1t. It was clean. The one Tom and

I would like to make is that we tape all of our oxygen
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connections, from the ELSS and to the Pilot!s side
and to the cuff, tc the gloves, everything. I feel
that if we're going to contlnue to tepe as an added
aafety factor, we cught to get scme better tape. I
felt this wey before the flight, snd I definitely
feel this way now, that the tape we have is not
adequate because its adhesive qualities are not gocod
enough for this operation.

Until a different type cf connector is deaigned where
you have a pcasitive lock on a lcck, it is our recom-
mendaticn that all connections be taped ag an interim
geafety factor.

We had nc indiecatione of any connectors attempting

to open or found locked, on either cne of us on
either the ELSS, the Pilet, the gloves, helmet, any-

where. Sc everything actually perfcrmed the way it-
wag supposed o although it was taped. The umbiliesa]
as to getting it in and out of the spacecraft)was
the Command Pilot's job, and he didn't have any pro-
blem. BHe Just handed it up and up it went,

Handling the umbiliecal going out for egreas was very
eagy, snd coming in for ingress wae rather bulky,
and T managed tc place the umbilical between my legs

and heold it.
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FCSD REP How ebout the ELSS, waa it pretty easy to handle
too?
Cermnan Hendling the ELSS in the cockpit, although you know

it's bulky, and it's got a lot of volume; the fact
that 1t no longer had 40 pounds of effectlve weight,
ag far as we're concerned made it very easy to
handle.

Stafford Now one thing agein that brings out the real use of
the PLAT Mode 1s the stabilized situation on ingress,
if you have a dead control gtick. If you had Attitude
Contrel Power Off, you would have drifting rates that
are going to go up a conslderable degree. If you
wanted to keep the stick inert from that point of
view the PLAT Control Mode is a very definite way
to go as far as the use of the gpececraft conirol
mede during this funcition.

Cernan Hatch closing devices were installed and worked
adequately, no prohlems.

Stafford The hatch clcsing device was gocd ag far as the
final e¢logure, There needs ic be & major re-~dealign
in the hatch cloming device, ao the Command Pilot
canl close the right hend hetch from a full extended
position. It is impossible under the present confi-

guration to do this.
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The Pilot hes to get the hateh closed by himself,
to within 10 to 12 inches of fotel clogure before

the Command Pilot can even begin to help him. Don-

ning the helmetes went very easy for both of uws. We
each got our helmets dommed and locked without any
problems at all. No problema, wvisor, gloves and
wrlst mirror all went on real easy. ©Suit integrity
checks went well,

Yes, sult integrity checks went according to the
procedure.

I don't think we had a drcp in either suit, did we?
¥o.

No effectivedropin elther, that you could read. ELSS
checkouts went well, Spacecraft mirror wes not used
by either one of us during the process. Dexterity
with pressure suits - no comment.

There can be some maior improvements in the next
generaticon of suits over the mobility of the present
pressure sults we have,

The Pilot had a pressure suit that was abnormally
tight in the unpressurized condition. HNot uncom-
fortably tight, but abnormally tight. It was mede
that way with a purpose in mind, beceause its primary

function was to operate in & pressurized condition,
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with & minimum amount of bulkinegs and ag much
dexterity as you can handle. Thia worked out greei
The suit was, except for the restrictions of the
neck ring, and the restrictions cof having the
bulky suit, = wkthout pregsure points. 3ecause

of maxing the suit tighter, the legs were tighter,
the back was tighter, the sult itself is a hindrance
but, the fact that this suii was tighter maybe it
might have been if I wasn't going to go EVA did not
make it uncomfortable, The EVA gloves which were
finalily settled upon for this flight were okay.

Tney fit extremely tight, were difficult to get on,
which agein resulted in a glove whieh gave you scome
dexterity pressurized, My feeling now though, is
no matter what you have on your hand, it tskes some-
thing away from your feel, and 1%t tekes gomething
away from your strength because you're fighting the
giove, and if T had to wear the gloves that were
originally designed for the Gemini IXflight, I would
conglder them a major point of concern, just from
the stendpoint of belng able Lo maneuver and handle
youraelf, in and srcund the spacecraft, being able
to install cameras, being able to dc so many things

because of bulkiness and strength required to clinch
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your fists with those gloves and the lack of feel,
the lack of dexterity would have been & major pro-
blem. There's no doubt in my mind, I think the
gloves we have now are adequate, but any more bulkl-
nedgs in the gloves for any other flights will be a
big problem. I strongly advocate even taking a fur-
ther look at the gloves we've got and trying to re-
duce the bulkiness on the bagls of improvement in
material, One of the major disadventages of the gloves.
a3 I think back is the fact that the glove isg not
built so that,in s pressurized condition, ifs molded
to the natural position of your hand. I think the
glove should be. The fingers and the thumbs should
be curved, and pomsitioned such that in a pressurized
condition it glves you the natural position of the
fingers when the hand 1s hanging limp from your side.
Yot in the fiat stretched cut position where half the
work is to put your thumb and fingers in what you
might call s natursl resting position.

Stafford The systems integrity checks went very smoothly and
Just aa planned.
The morning of the third deay we had considerable
debrie in the foot well pouch, and we anticipated

it would expand under zerc pressure to & large volume,
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So T had the footwell pouch in my lap when we de-~
pressurized the cabin and it did expend and it was
Jjettiscned,

One of the major pains, if you want to call it that,
in EVA preparastlon was having to unstow and restow
things thet would expand in the vacuum atmosphere

in the pressurized aft box on the right side. Well,
as 1t turned out there was only one set of articles
that we consldered prior to flight and during flight
that fell into this criteria. It took & great desl
of effort and & good blt of time to stow these
articles, end they happened to be the M-5 urine
gample bags. We had to tske each one of those man%
many bags, and put them into another type of bag and
then turn around and stow them In the pressurized
right aft focd box. If it wasn't for that, we'd pro-
bably even heve saved more time in EVA preparation.
A11 items in the de-briefing guide, that are now
listed we have previously covered in our de-briefing.
The last item we will mention is the extravehicular
gear restowage. All the items thet came out of the
Command Pilot; left hand aft box we a&atiempted t.
restow in {the same box. The umbilical was

readily stowable in the umbilicecal bag. The Command
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Pilot turmed arocund and tried for spproximately
10 minutes to stow the bag beck into the left
hand aft box, and wes unsuccessful. T had
no way to get the sngles, the force into 1+t
that I could. 3Sc, &1l other items that came
out of the left hand aft box were stowed in
there and leter on, some cameras, The umbilical
bag was meintained on the floor of the Pilot
throughout the rest of the mission and reentry.
Cernan It created no problem a2t all atowed in the
footwell. The ELSS was stowed very easily.
We put the plugse in and Velcroed the 1little
rings on the tabs as advertised and the ELSS did
not get jammed., We had no problems with 1t at
all, Camere restowage was really not done at
thls time because we uged most of the cameras
for for the next day. Aind that about sums it
up. I might Just make one additional comment
ahout EVA, That is when you are tc Jettison
something and giving something a retrograde
motion, it is far easler to do than I ever
anticipated. With just a flick of the finger,
things moved away from you and I feel that

to Jettlson somethlng like the ELSS or the
AMU would be a very simple task. Much more
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gimple than I antlcipated. I advocate doing all
zero "g" ingrese work in the eirplene, In a tired
{or after a high work load configuration, because this
is a realistic mode of training. Opening the left
hand hatch, I think uneeds spnother lock. For the
Command Pilot to open the left hand hateh, with as
many things as he has in his footwell and In his
lap, and as many things as he's trying to do other-
wise, Iit's almost unrealisticto eventhink of. It would
have to be some kind of dire emergency which I feel
would probably be compounded by opening the left
hand hatch. It might be considered and
looked at a 1little more clomsely on future flights.
We thought that EV Prep while station keeping

would be a very time consuming task, and degrade
from the total effort of EVA Prep, for the amount of
effort that is going to he required for the station
keeping phase. You might be able to make scme
advancement by unstowing a certain amount of the

EVA gear prior to a rendezvous or prior to station
keeping. Station keeping is a full time Job. It

is very difficult, if not impomsible, to atation
keep and to perform EVA tasksat the same time.

My recommendatilons In general on the EVA are,

COMFDEreTRT
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Number 1l: Go get your propulsion system as soon as
possible and utilize it. Don't depend on the umbi-
licale or tethers for maneuvering, or getting back,
or to or from any one plece to another. Number 2:
Where you do have to traverse arcund the vehlele,

or the epacecraft without a propuision device, you
need hand holds which you cen utilize with both
hands at the pame time to overcome the negative "g"
posltioning problem thet I feel is definitely there.
Why, I don't know, but 1t's there and it's definitely
8 problem which we have 1o cope with in orbitsal
flights.

FPCSD REP Well, I've notlced you have meversl times referred
to a sort of negative "g" of ..., Joking T guess,
but eould it be poeeible that you could roll the
spaceoraft upaside dovn, and ...

Stafford I don't think we could really ssy at this time.

Cernan It would help in one area, if you rolled the epace-
craft up, wp and down you still drift up and away
from the earth go insteed of drifting to the top of
the ppagecraft, you'd drift tc the bottom.

FCSD REP No, I'm talking about keeping stuff from floating
up out of the cockplt end things of thie type...

Cernen It might help, and it elso might help on ingresme,

T miTa=aaar.
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but 1f you're trying to ingress, there are ac many
perturbations from the Pilot on the ppacecraftthat if
it's not in PLAT Mode and stebilized you're going

to perturbate it out of thet heads down position
anyway, end yet the PLAT Mode won't keep it in the
heeds down position.

What I'm saying 1ie &o you think 1t would be worth
while to try this on one of theme other EVA missions,
to gee 1f there is a difference, possibly. If you
could ingress upslde down...

I think it would be worth while, but I think it would
be also worth while to just fly upside down for a
period of 3C minutes or so,controlling the spacecraft
not even EVA and Just watceh what the tendency of
articles within a spacecraft is, because everything
inside the spacecraft and ontslde the spececraft,

on ocur fllght floated away from the earth. Both

EVA Pilot and pencils inside the spacecraft,
f1lm packs and umbilical, everything we had floated
away from the earth. You're right, it might be
worth a lock at, and I think we probably should look
at 1t wlth both hatches c¢leosed and roll inverted for
8 long pericd of time, maybe 30 minuteam, Just to

wateh what the tendencles are, for things to do,
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FCSD REP I've noticed here, throughout your discussion, thinge
always seem to go up and away from the earth.

Cernan This wes the major problem in maintaining positionm,
You had the cepability to stop your relative motion,
stop your attitude rates, and stay at the nose, or
stay &t the hateh, just without any periurbations
at zero "g". Theoretically you should be able to
stay there indefinitely, but this requires a con-
tinuous restreint on the part of the EVA Pilot to
gtay in any position, to keep from floating up.

FCSD REP Well, I've noticed iIn monitoring your conversation
and even on the radio on the ground I get this im-
pression that everything Just wented to float up
out of the ....

Cernan I think the tendency there..we all had after
Gemini IV, when we saw an EVA cover glove float out,
the spacecraft, we say look at the out-gasping of
the spacecraft., Look at the cut-gagsing out of the
hatch, so the glove went out. 3But, this is not ao,
Kow we had no explosive hatch opening when we opened
the haich in the firat place ao to me this ssys that
there 18 very little out-gessing at all. Everything
we had, and everything we 414, every tendency to go

anywhere was away from the earth,
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T would like to get an answer from momebody.
Meybe on cne of these later flights they might try
Well, it can be tried, but you see there 1s a pro-
blem with the spacecraft. The automatle PLAT Mode,
which holds you heads up, and without an autometic
mode, the perturbations of the Pilot getting in =re
going to roll, and yaw, asnd plteh the spacecrafi if
it ie drifting. Sc you won't stay heads down anyway.
What you can do la Jjust do this, in other words, put
1t in Rate Command.

Yes, probably could.

Roll inverted, Rate Command, and then just loock and
see what heppens. And you can have the Pilot come
in from outalde. . and mee which wey he goes.

If he goes to the bottom, there might be something
there that you ¢an look Into further, I mean if
everything reverses, if you go up side down, and if
everything wants to go to the bottom of the space-
eraft, then something could stand a 1ittle scientific
inveatigation,

That's right. We've heard that things tend to maybe
float up before but we've never considered it as a

real problem, But when you're talking about putting
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the mass of a man out on. the end of a lever arm
whers his wrist is the restraining torque factor,

then you've got & problem and that's what we had.
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a geod 10 fo 15 minutes of that deay pesa. As

I egreaped from the adapter to the hatch end
when I was standing in the hatch area I still
had the gold visor up hoping that this might
alleviate some of the fogging. I put 1t dowm
when I went forward to get the docking har
mirror and I left it down throughout egress.
The low emissivity  coating was rubbed cff the
visor., Do you have any idea when this may have
happened?

I think it probably happened post EVA because
prior to EVA I had been very careful with the
visor. I took the helmet off scon after launch.
I took the helmet off at Cernarvon. As soon as
I took it off I put the EV visor back on the
helmet and I slid it down so the EV visor was
ectually covering the pressure vieor. It was
protected. The EV visor had its cloth covering
over 1t and I put the whole works in a bag and
left it there for the 2 days prior to EVA. It
was never touched again. Then during EVA the
helmet was handled. I was conscious of this,
has! handled the visor just on the edges with

ny finger tips. The helmet went on very esasy
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so we did not smear, rub or even touch the
visor putting the helmet on. It went on and
locked very easy. Then it came down for
pressurization and wes covered again right
after egress when I waes standing in the seat.
I feel that because I was consciocus that this
coating did and could rub off, it was some-
thing I mentioned preflight, the only places
I ever handled the viscr waas eround the edges.
Moat of the time I dildn't even heve to touch it
there. I Jjust handle the baller bar. A4And
the helmet ituelf was handled very little
prior to EVA., At pogt EVA I am sure I had oy
hands all over the visor when I opened it,
when I took the helmet off. I know when I
rubbed it off. The vlsor was dirty when we
put the helmets on for retrofire., I tock a
tisgue and I wiped my visor and I bet that's
when moet of it came off, I saw you wipe
yours and I wanted to see if mine would come
clean. I took the tissue and T wiped the
whele viasor prior to retrofire to get a clean
visor., It didn't do any good.

Tom was my thermozipper cover clomed?

@S MEEErTTTRL
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Your thermozipper cover was closed. I saw it.
I saw you from all different views and it was
closed. Underneath)it was flat between the
two parts of the suit. The zipper was In the
middle and your parachute herness wes around
the outside.

That tekes care of those queastions,

We can move on to 52 hours 36 minutes. This
1s the Haweil pass., I believe there is &
problem ,something along in there with the RCS
ring A cirecuit bresker.

Right, the ground called up ahout the RCS
ring A circuit breaker.

Thie is post EVA.

Right awsy we loocked up and it was knocked off,
I think it was number % RCS 4 thruster and it
was lmocked off, This hmd been knocked off
during the EVA. I called several times to
Gene when hie feet got over near that panel.
I eaid wateh the circuit breakers hecause I
conld see him kicking inadvertently. He
couldntt help it at all. A couple of times

1 grabbed his feet and kept them away from

the scanner heater circuit breaker. ZRecsuse
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I'm sure even with the guards on there you
could get your boot around there and kick it.
Tom,do you remember on-boerd propellant
guantity read ocut at that time.

It was in the ball park. I was down to
sbhout 3 or 4 percent.

Wes it thet lowe

In our new configuration stetus peost EVA they
asked me what the physical configuration of
the AMU was, I told them how I left it when
] egressed the adapter. 1 Jettisoned the
AMU tether and the left arm was down. The
restraint harness and the oxygen cable were
velcroed to the arm and the electrical cable
I felt certain was velcroed to the arm but I
didn't confirm 1t. The right arm controller
was up because I put it up to get the data
that the arm was functioning properly even
though I wasn't going to be able to use it,

I did give it one gquick twist and it extended
fully and locked in the proper position so I
left it there. I left it 4in the up or flyable
position. The restraint harnees on the right

gide wae velcrced to that arm and the battery
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switch was left cn and the T/M switch was
left on., I saw no reeaon to turn them off,
It was a case of feeling around %o get them so
I didn’'t feel it was worth the time to turn
them off, And that was the stetus of the
edapter.

We got a maneuver up date for our orbit trim
immediately after we ingressed.

25 feet per second and they said

we Bee our regular pressure start down. We
never saw our resgular pressure start down.

We burned 25 feet per second with ocut any
problem and the reelduals were within limits.
We were inPLAT Mode,BEF and PLAT Mode, BEF
did not hold us as good as Plat Mode, SEF for
some reapon. We did have a couple of
regiduals but we left mopt of them in. The
growmd could put it in, This wasn't a
Precise maneuver for a rendezvous. Mainly we
vanted to get the fore-aft component to lower
our perigee.,

We purged the fuel celle normally. I won't
say anything more about those. The AMU

pressure was expected to rise. We questioned
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whether or not they wanted ue to Jettisoned

it or not. We figured we could jettison and
then thrust about 1 foot per second and leave
it, The ground felt that it was better to
leave it in the adapter. We monitored gquite
frequently the pressure. The temperature
stayed constant about 65 degrees and the pres-
sure elowly built up from about 450 or 45% to
480, 490. 3By the time we retrofired it was
exactly 500, This may be the extreme top of
the gage limlts but that's the maximwm pres—
sure we ever read, We talked about that burn
and the update maneuver and the burning.
Hawalii pass we didn't do any more D-14's

after that one time.

We didn't do any after EVA,

We 414 do an S-1 experimemnt, I think we

have already discugsed the S-1 experiment. We
are all certain that the data we cobtained was
far better for the experlmenter then what we
would have obtained had we stood in the seat
because of the inability +o hold yourself in
one position and elsc to turn the thrusters

off. Just a 1light motion of the body would

Céndidnbishininisinpine



226

Cernan

Stafford

4.1% Reentry Tape Load

Cernan

CONMDEHAT

cause the spacecraft to rotate.

There is & question here, "Were we rushed?"
We were not rushed., Internal lighting was
completely off.

Except we had to hmve some red lights on.
Except for the red light on the attitude
indicator control end the attitude indicator
and the red light on the GET time. We were
not rushed., The factor that 18 going to
disturb these filma more than anything else
is going to he the moon. We tried to teke
pictures in the areas away from the moon. The
milky wey plctures we could only go up to
about our zenith where the moon ghine really

effected the picture.

The procedure was described previously.
Reentry tape loading., We received a procedure
prier to loading our reentry module 4 to go
through to meake sure that autometic start

comp cycle that was initiated during the first
day, first rendezvous would not plague us
again. Ve went through this procedure and haed

a guestion or two. The procedure was revised,
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when we got to the sutomatic lcading

of the tape,it went in properly and module 44
was loaded and verified. Then I verified it
on module 4 Bravoe later that night hefore we
went tc bed, The next morning I reverified it
agalin on Module 4 Alpha. The 3 reverifications
were exactly as they shouldbe, No problems at
gll. The Comp lights came on when they should.
The suxiliery tape system worked properly. We
went through a power down check list and gave
& crew status report. The 11 experiment
horizon only. This 1s the only portion of any
experiment which we &id not do. The remson we
did not do this was that the camers geer hed
to be stowed some place prior to EVA., It was
stowed in the bottom of the right aft food box
because we had to have easy excess to the gear
that we put on top of it such as 1life vest

and some of the cther things for poast EVA.

We did not feel that for two pictures it would
be worthwhile getting back into that aft box,
It is about an orbit exercise to get bhack into
the bottom of that right aft box. We covered

experiments pretty well I believe., We saw no
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uwnusual phenomensa, ccceeionally a meteor They
happened so quickly and are gone so fast you
can never take pictures of them. We received
our PLA up dates. We had ancother normal fuel
purge. QOccasionally as I say if the ground
4id not glve me & cue to purge one sectlon
before the other then I alternated them on my
own. It worked out real well. We slept very
well this third night, It toock the Pilol e
couple of hours to go to sleep but once he
went to sleep he slept well, This time I
tock my light welght headeet off and the
Command Pilot monitored UHFR I wasn't fully
aweke untlil Carnarvon., Occasgionally I woke
up and looked arcund or checked AMU pressures
but I didn't wake up until Carmarvon the next
morning. Tom was startled and his heart rate
went up about 4C beats when Carmarvon called
him.

It went up about 35 or 40 beats.

The noise never changed 1n the epacecraft at
night, It was always a low humming buzz
with a word some time. 1It's like you might

gee on TV, Lost In Spece.

@RISR E e dsedany



Stafford

Cernan

SO i 229

It's quite and nice to sleep. The only thing
that disturbed my sleep the third night might
have been the transition from the night o
daytime. Where the sun filtered in around the
metal plates we put over the windows we talked
about how to alleviaete that. When we woke up at
Carnarvon we had fuel cell purge. Went
through & power up and allgnment., Tom,do
you have any commentis?
We had a fairly large yaw and roll rate during
the night. When we woke up I got the ZGS
power on, the ACME BIAS on, went right to
FULSE mode and our atiitude Q, O, C. I got

t aligned, then turmed arouni later on o
18G¢ yaw ard alired for the complete revs. ‘Then
between that we went down and shot some strip
maps across the African continent, Indian
Ocean gince we had a couple of packs of file
left.
Propellent was holding out very well. 4As I
recall we still hadn't gorne on the Volkawagen
tank. Tropical wtorm cbservaition. We were
asked to lock and see if we could see a

tropiecal storm which ended up to be Alma
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developing in the Caribbean. When we did take
pictures of what we thought was counter
clockwige rotation it wes completely surrounded
and covered by Stratus cloudd. Tt didn't

lock too intemse. The whole srea seemed to

be Just completely clobbered over.

FCSD REP Do you think you could identify this as a storm
with your knowledge of the weather?

Stafford 1 wouldn't have called it a hurricane.

Cernan I would heve called 1t & small counter clock-
wise low pressure area,

Stafford There were lots of clouds but not
the definite lines amscciated with a hurricane,

Cernan Normally when you see & hurricane even the
counter clockwige streake go into the Cirrus
¢louds.

Stafford In this one there was so much high,overlying
Stratus we couldn't really pilek out the
individual preasure patterms.

German We recelved the reentry load the night before.
was a good one, We had TR counting and it was
checked manually., We received mnother load
the morning before retrofire, copled it down

and it was a good load. It was checked

CSMIDEI i
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4,13 Pre-retro Checkligt

Cernan

Stafford

Cernan

Cernan

Stafford

manvally. We checked TR time & number of
times, We were updated on our Fvemt Timer and
our GET. All three checked right down 10 the
second. Peroxide temperature probably stayed
around 65 degrees and pressure got up to a

maximum of S00.

We did all of our cleaning up the night
before,

We did most of this the night before we went
to Bleep., We had some time and all the mejor
items were squared away the night before.
Early the next morning it was & very small
vork load.

If they weren't atowed we had places to

gstow all the items that we were still using.
Primarily the cemers.

The umbilical was the only thing. We took
the wnbilical down in my footwell which was
no problem at all.,

We started aligning in plenty of time. We
checked the primary scanner against ihe
gecondary scanmer and again it was my

gualitative evaluation that the secondary may

CONMETNTIRY
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Stafford
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have been a little bit tighter, It's g resl
gubjective type situation. It weas definitely
better near sunrise and sunset and over cloudy
ereas and the deserts. We alined from 20 to
30 minutes, come over land mass, go to orbit
rate, pitch down and teke some picturea Just
to get the last bit of data. For the last
Rev we continued to aline. Everytime we were
in night time we turmed out the lights and
really got our retro pattern on the stars.

We had a dress rehearsal. We actually went

to Orb Rate at that time and we had a dress
rehearsal on our retrofire stars, The ATM
weas again checked that day. This time back on
4 alpha., Communications were good. OCAMS
operation was still good., We felt we had,
when we left the adapter, three querters of

a molecule left in our Volkswagen tenk, RCS
operation,you checked.

RCS opersation was just like previoualy
described. We armed the rings over the States
ao they could observe us on telemetry as

well as the onboard cbservations., I did a

FULSE mode first snd reguired about three or
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Stafford
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four pulses to etart cracking the thrusters.
After they did this each ring was just hard
and crisp. The control modes and torques that
were avallable were very much like the
similator, RCS Just performed superbly
Reentry stowage check list was completed. We
went through all the preretre, the pre-
preretro, the post retrc check list as written.
We didn't skip any items and didnt't have any
sromalies. Everyithing went real well,
Generslly the way we dld this was I would
read them even though most of these things
were done. I would read them and Tom would
verify them just foc make sure thaet we had nct
overlooked any ltems. We had retrofire, we
teard the countdown.

We heard Neil counting down for ua.

I think you had a water gun prcblem about
thie time.

Now this time it was still hard to actuate
the actuating mechanism for the water gun bhut
thlis wasn't had as it was during that one
pericd of time. But in this case you could

tell the gun was charging down below and the

COpimiioinl
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amount of water was just dripping out. Each
time it geemed like it got & little bilt less.
The amount of dlscherge per cycle went down a
fourth or fifth of a normal cycle.

FCSD REP Did 1t ever come back?

Stafford No, 1t never dd. We checked 1t and checked it.



5.0 RETROFIRE

Stafford The checklist leading up t¢ retrofire was com-
pletely adequate and we followed the checklist
through each irdividusl item. The RCS rings
were armed over the States where telemetry was
availeble to monitor them. The rings checked
out well and the DC5 load was resumed et this
time. The 2CS load was checked in the szame
manner we had practiced in simulstlons., We
continued %o aline the platform until approxi-
mately 3 minutes prior to retrofire and we
went to Orb Rete, We took 1t down to the last
hecause we didn't want the orbltel torguing
compensation - even though elightly off we were
in & 87 by 145 - 1t was set up to 146. It
wouldn't be off too much. We wanied to mske
gure that we had as small an error as posaible
on the platform. S0 we kept it there t111
approximately 3 minutes and then went to orbit

5.1 TR—256 Checklist rate, The TH—256 checklist went on time. The

5+2 Tp=1:00 Checklist T.-1 checklist wes exactly on time. The SEP-

CAMS, SEX-ZLECT, SEFP-ADAPTER -~ the phenomena

there 1s exactly as has heen previously

described on the flights., You can distinctly

P Einin,.
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hear each event and there is definite thrust
with SEP-ADAPTER. This time we were in range

of Canton Island UHF and heard the CAP COM from
Houston count us down and we fired on time, Tt
was an automatic retrofire. The Pilot backed
up the autometic with the manual, The misaline-
ments were very little that I could ascertain.
The second retro pltched me down some and to the
right and I came back right away and I ended up
with & 1ittle right in the IVI so 1 compensated
for this with gquite a bit of left on the third
retro. This wes simllar to what we had on
Gemini VI between each retro, Retrc 1 and then
2. The IVI's were still in thelr counting cycle
when the next retre would fire until we came
between the third and fourth retro at that time
the IVI's counted up stopped and had this big
hesitation. T noticed Gene's hand wae still on
the retro button at that time,

I never took my hand off the menual retrofire
button until all four retro's had fired. It
Just stayed on there. We had normal reire's of
298 aft and 120 down. We got 296 aft and 125 down

and 4 right. From these we flgured the back up

COMNMDTINTTAT
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angles in reverse angles in case we lost contact
with the ground.

The retro pack jettison wes on time when the
gequence light came on at TR+45 seconds and with
this the retro and docklng bar Jettison which
produced s falrly noticeable piteh down torgue,
After retro jettison the retro power and retre
Jettison switch were put to safe. All the

retro squibs were turned off, I opened the

Boost Insert Contrel 1 and 2 and the Retro
Sequence Contrel 1 and 2 cireuit breskers, We
used pulse mode ring A, rolled to the

inverted position and at this time had a very
nice moonlight horizon out there looking at

the night airglow., At this time we turmed

off all the maneuver thruster circuit breakers,
the attitude thruster circuit breakers, the

OAMS cirenit breakers, and all circuit

breakers that were no longer functlonal for the

apacecraft,
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6.0 REENTRY

6.1 Reentry update

Cernan The reenitry update was received. I received
verbally the reentry retro update times from
the ground for 400 ¥, bank, and reverse bank
and the only thing that changed significantly
was our bank angle went to 28 bank left, 38
bank right.

Stafford And the bank left 28 degrees corresponded well
with the role commands. The roll command was
just a 1litile bit legs then that.

6.2 Guidance

S3tafford We hit 400,000 feet within one second of what
the ground predicted.

Cernan We were given a down range needle deflection
expected at 94 mlles then we had about 120 miles
when we saw guidance,

Stafford We held the bank angles for approximately 20 to
%0 geconds until we were sure that the dowm
range cawpe into what the predicted was and all
the reentry guldance looked good. From then
on we followed the computer commands for waneu-
vering in this period of time. Immediately

after the down range walked in the oscillation
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of the needles were not neaer what we experienced
on the simulator. It was siwmilar to what Neil
Armstrong described on Gemini VIII. We had a
little bit of left cross range, & very little,
it was only about a degree and a half to two
degrees deflection to the left. It started
welking right in along with the down range.

The down range came in very smooth with cross
range, 1t focllowed the roll bug at this time

as they both approach 0 we got the command to
gtart rolling. We started to roll, completed
two or three rolls, and at this time you could
gee the downward range start to move up a little
bit. We anticipated this and started reducing
the roll at the same time the roll bug told us
to stop roll. We held just about full 1lift
since the cross range came right down to O,

We held full 1ift for approximately 10 to 15
geconds I would estimate, Then i1t told us to
roll and we were rolling and the needles were
absolutely null., I got the reversal of the roll
bug so everything was real good. I rolled and
the reversal of the roll bug teok us back to a

roll in the opposite way. So it was from this,

C = S
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that it became obvious that the computer through
the roll bug was sensing these smaller down renge
gnd cross range errors that were not manifegt
with the deflection of the needle sirce the
needles were just abvout 0. The needle stayed
0 all the reat of the way in. We reversed
severgl times, left and right. Near the last
it gave us full 1ift, we pulled full 1ift and
by this time we were oput of the ionization
sheath. I called 3 g, 2.5 g, 2 g, we were off
the peg and as soon as the Pllet could hit the
keyboard under the g field he did. EHe zald we
were right on top of the carrier at this tine,
T rolled 180 degrees to pull negative 1ift to
prevent any over shoot,

This was a normal procedure in irnterrogating
latitude and longitude t¢ find out how our
position was progressing and whether or not

we were going past our target. This is a
normal training procedure we used and it ap-
peared to work out real well., I was able to
punch the computer norwally in the simulator
wany miles before target at point dbut in this

cagse I hit it about 10 to 12 miles the first
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time I saw it. The first time I was able %o
punch we were 10 or 12 miles short and it was
still going up but very slowly and that's the

time we decided.

6.3 Tmpact Targeting Confidence

Stafford

Cernan

Stafford

Cernan

We could tell by the rates which it was approach-
ing we should be right on in latitude, and
approaching it in longitude,

We had a great deal of confidence at that point
in our targeting and our impact point,

Just as we approached reentry guidance at

400 K you start getting a very little aero-
dynawics and the vehicle builds up real slow
osciliatory rates., I had my reference needles
in Computer and Mix so when reentry guidance
came T could see the big digplacement., I used.
Mix 80 I could see the rates and damp these
ratea cut in PULSE Mode to keep it fairly well
damped down before we hit.

We knew we were right on top of it and we gave

a call.

6.4 Drogue Chute Deployment

Cerman

We hit drogue chute and the drogue came out,

The oscillations that we had on the drogue
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6.5 Main Chute Deployment

OBl

were not as much as what I experienced on

Gemini VI. On Gemini VI wmost of the cscillation
ceased at 35,000, The oscillation stayed ap-
proxiwately the same all the way down. We
turned on the other ring of the RCS and then as
we got down lower we turned the motor valves

off to bleed the rings out.

Cernan

Cernan

Stafford

Then we hit the main chute deploy when we saw
the barostat light which was real close to
10,600 feet. We had the proper altimeter get-
ting. The main chute came out in & reefed
condition, dereefed, it didn't flop at all Jjust
a beautiful dereefing. You could feel a good
posltive deceleration there. We slowed down
at this time. On my yaw thruster I could see -
a large yellowish flame approximately 8 to 10
inches licking ocut. It came out and drifted
back into the airflow. And Gene called the
same thing back to me. He had two thrusters
on fire,

Two thrusters,they were yaw, the top yaw
thrusters. Number 8 on my side.

Cn wy side 1t was number 3.

NS
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7.0 LANDING AND RECOVERY

Fumber 3 wag Just burning. 4Lt this tiwe I made
a decision that I would not go to 2 point at-
titude, Ybecause of the bridle riding up above
it., We stayed on single point attitude to
ahout 4500 feet, At this time the fire went
cut in my thruster. We atill had to go to

2 point attitude. We braced our curselves and
went to 2 point attitude. It was a good oscil-
lgtion back and forth., I would estimate
qualitative the accelerations that were genera-—
ted with this one sequence to be approximately
8/10ths of what we had on Gemini VI. We were
all sguared away. Our shoulder harmess was
gtil]l locked, our seat belts tight and I told

Gene to stand by for impact and we really hit,.

It was by far the worse impact I have ever
experienced in my life. We went way under the
wvater. I popped up, my head was Jerked down
and I looked down at the foot well. A sheet
of water came in and splashed on the botteom of
the foot well up Into the forward part of the

foot well, Then 1t rolled back down as the

C O hivivie
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FCSD Rep

Stafford

Cernan

Stafford

FCBD Rep

Staffeord

SOMERERLL,

!
spacecralt trimed a little nose up in respect

to the floor of the bulkhead., The bulkhesd

- you know, the floor, Immediately Gene got
the re;ress valve. The sheet of water covered
all mwy floor. It was & sheet of water that hit
the forward front of the swall presgure bulk-
head and went up there and eplashed back down
in tPe ECS well,

WOulé you say about a guari?

It wes & pretty noticeable amount of water that
came in. It was a flat sheet of water that caue
in and hit the forward bulkhead, went up and
came back down.

I only noticed a few drops of water on my side.
After the water went back down, I never saw
any wore,

Which way wes the spacecreft pliched? Was it
pitched down to the left at this time?

I don't think we had much roll. I think we

hit Just flat and straight on in, That's the
way it peemed to me. We didn't roll very much.
I couldn't tell whether 1t was for or aft but

it felt like from our viewpoint, the impact

came straight through bottom position up.

- @QAERELTL,
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BAKG. Now after the lupact we did pitch down
a little bit. Then after that we pltched up,
The gheet of water came over in wy foot well,
and came up and hit the front wall, then right
away ran back down ag we trimmed up in the
pogition where the foot well was sloping
glightly up.

Did you feel any change in your flow to your
sult at thls time or later?

No, this other comes under postlanding space—

craft status 7-4.

UHF, all the way down was excellent. We knew
that we were right in the vicinity of the ship.
The ship knew what our estimated wnlss-distance
was, They had us on radar; they told us that .
we had the helicogters nearby and the cowmunica-
tions were excellent. We never extended the

HF antenna, because the ffogmen were &ll around
us and, at 3000 feet, the ship said that they
had us insight, dead ahead & couple of miles.

We looked oult the window and there was & heli-

copter looking us right in the face all of the

way down and as scon as we hit the water, there

CONMPEITTAT
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were frogmen gll around. I could see no use

in extending the HF antenna at that time.

7.3 Peogtlanding Spacecraft Status

Cernan We were on O2 high rate, just as we had planned.
The first time when Tom said "we had water", T
turned the repress valve on and the cabin immedi-
ately went up to almost four psi before 1 got
it shut off. This gatiafied us that we were
going to stop the water, We went up to 4 psi
and shut off and it stayed there for awhile.

We had no RCS fumes, none whatscever in the

ppacecraft. The wain chute Tom jettiscned....
Stafford As Boon as we recovered from the impact, it

wag recovered. We knew on our way down that

we were in cloge proximity to the carrier. As

goon a8 we hit the water and came back up, not,

more than a few geconds later, there was a

frogman dropping down in front of my window.

On moat of the reentry all the whitelsh-gray

layer on the inaide of the outer pane turned

into water droplets and those became crystalline

form with a elongated hexagonal axis shape with

the major axis alined approximately vertical

and these crystalline forms are still on the

~SONPITTRTIAT
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spacecraft on the inside of the ocuter pane and
the outside of the middle pane. And also the
outside had this regular curling that we
experienced on Gemini VI and then when the water
hit it, 1t was & resgl dirty mess cuteside. Om
our way down on Post Retrofire, we turmned off
all circuit breakers we didn't need and got
the rest of them off sowmewhere on our way
down, After we hit the water, we left the
geguib batteries and the wmain battery on, and
the suit fan one end two and the suit fan cir-
cuit breakers were left on and we were on 02
high rate. So that was our Electrical Power
configuration., Oxygen; number 1 bottle, last
1 saw it, was down somewhere sround 1,000 psia
and the right hand bottle wes up around 4 to
5,000, Hatches; we put our splash curtains on,
and the Command Pileot opened his hatch first
and we opened it just a skosh before we had
the cabin depressurized down to ambient.

7.4 Comfort

Cernan It got a 1little bit warm, sc we removed ocur

helmets immediately, utilized where we could

the light-weight headset for communications.

COTITITIAL
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Stafford

7.5 Recovery Team

Stafford

CoOr Bl

I was comfortable. T couldn't have been un-
comfortable at that point anyway. The sea
condition was woderste.

Sea condition was moderate. There were large
awellsz, but very litile waves, There were

no real waves out there. They were Just swells,
No gea sickness, no nausgea, or nothing at all.
No water came into the spacecraft even if the
splash curtains had been down, no water would
have come over into the spacecraft.

I locked down in the ECS well and it was dark
down there. Both of us continued to look for
water but couldn't see any, Of course, with
the trim attitude, gll the water would run
down into the lower aft section of the space-
craft and it was dark there and we couldn't
see anything., We were monitoring all the time

to check if any water came in.

This was after the collar was all on. We had
commumications with the headset for awhile but
then we lost it. We were talking to cne of
the frogmen but he didn't say anything. The

next thing I noticed the frogmen had the "T"

Céimi iy
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handle, climbing up on my hatch to open it,
do, we thought we were all vented to ambient
but just in case I went ahead and started crack-
ing the hatch and held on to the nylon tle-down
lanyard as I was cracking it. When I got it
cracked, there was still a small psi and bang!, -
the hatch just flew 1o the full open pogition
and jerked out of my hand and it hit the frog-
man in the head, HXe suffered a slight cut on
his forehead.
7.6 Crew Bgress

Cernan The crew did not egress until the spacecraft
was on the carrier. We cloged our hatches
while they brought us up on nunber 3 elevetor
and then we egreased.

T.7 Survival Gesar

Cernen Survival gear was not used,
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8.0 SYSTEM OFERATTONS

Jtafford The platform performed superbly throughout the
entire mimgion., Alinement was made both with
primary and secondary scanmers end I think that
1 previcusly menticned that the secondary
scanners performed as outlined in that they
ghould have less tendency tc bresk lock at sun-
rise and sunset and over clouds.

8,1 Platform We dld use horizon scan mode some of the time

Stafford
and this was borme out, using horizon scan
primary and secondary scanners. CAGE,SEF,BEF,
OFB RATE, and FREE Modes all worked very well,
The FDAL and tre window merkings were good.

Cerran The only anomely in the ¥DAT's was the time
when we kicked off the scanner circuit breekers,

Stafford There was one other time assoclated with the
NSE maneuver for the first rendezvous., ALt one
time the needles were non-directlonal even

though we were 0,0,0 we cycled back to rendezvous

and came back and then they came directional.

Cernan This was the Comp and Atiitude...
Stafford Comp and Attlitude Heference Meode...
Cernarn We conducted the Accelerometer Bilas over

Carmervon on our first pass and then we d4did

COMEEEIT T —



8.2

Stafford

QAMS

Stafford

Cernan

GOMEERELLLL A 251

another over Australia laier on.

And we were updated - end lets say the update
did & real good job on the Accelerometer Bilas.
On the pad the static fire on our second launch
atterpt was the first static fire. We did

have to make two complete checke around. TYou
could tell that the gas In the line was hammering
against the valve, particularly orn the yaw left
thruster. We had to hit that and slsc when we
fInally did launch we went around and had to
come hack and hlt the yaw left and it Iooked
real good. 4And alsc, we sirocked it real good
the second time.

Three times through the hoost phase all systems
were monitored; all OAMS systems pressures and
termperatures. OAMS Propellent remaining was
checked after each bhurn and after each rendezvous
waichever was more convenlent. Selector con-
trols end ewitcher all worked normal, no
problems. IKaneuver Contrel_.ers on

both sides worked normal. We utlllzed both
Maneuver Controllers because each one of us did
some burns, 1 den't believe there were any

inflight ralfunctions were there, Tom?

C ORI AT
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Cernan
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8.3 RCS
Stafford

Cernan

O HNERALLL

The Attitude Control Modes were just exactly

a8 in the specificatiorns for the Gemini Space-
craft. They Just performed perfect.

Heaters seemed to be working fine. We never 4id
et a RCS heater light but we turned on ocur

RCS heater the first night when we went to
sleep.

ind we had them on ever night when we slept.
And the flrst night we went to sleep we had no
RCS 1light but we put the heaters cn and left
them on.

On tre pre-retro checklist the 33 checks were
performed cver the states where we had telemetry
menitoring and were nominal,

We monitored the systems, RCS ring 4 and B
pressure, all through the flight, Just as we
crecked a1l the other systems, and alsc during
reentry. We were primarily resding RCS ring A.
wWe were actually checking them botr all the way
down where we could, Selector Controls and
Switchee 21l worked well. We had no inflight
melfunctions, Control modes, heaters, ag we
Just discusged RCS heaters were turned on when

we went to sleep and were left on. We never got
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g RCS heater light. You could see the thruster
flumes. Tom, do you want to describe how you
bled the system down. It was normal operation.
We closed the mctor valves, Because of the
oscillations we welted a 1little bit longer on
the chute than we precticed in the simulator.
When we shut the motor valves, they stopped
flring within sbout 5 cr 6 seconds, There were
no fumesywe just had the yellow flames coming
out of the yaw thrusters.

We had no fumes. 7You want to talk about suilts?
Typical for the G-4-C suite that we had. Mobi-
11ty is mas much or cen be expected for that suit.
Now inslde the cockpit I had excellent mobhllity
when pressurized. It was hard to operate the
camers begause the close proximity up by your
helmet with the camera. The pressure held
shout 3.6 throughout the VL cperations. Tem-—
rerature was very goed, the humidity was low,

I never saw the 002 gage move ¢ff the peg.
Never.

It never moved off the zero positicn., Comfort
wags adequate. The controls were all right.

The 02 demand regulator functioned normal. On

CONEDERT™
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the umbilicals you want to comment on that ,
Gene?

Cernan Okay, the suit on the Pilot, the mobllity was
good. It wae a tight-fitting sult, It was
built thet way because primary concern was
cperating pressurized. In a nonpressurized
condition 1t was a snug-fitting sult but the
mobility in the spacecraft was as good as can
be expected. I had no pressure points - the
suit wees actually fairly confortable. It was
ag comfortable as sults go., The temperature was
a little warm for powered up conditions during
the day because we were doing a lot of work,

a lot of moving sbhout., It's very easy whenyou're
unetowing end stowing gear to generate a
heat lcad very qulckly. In those conditions the
temperature does go up. Humidity seemed to be
ckayi no 002 problems. Comfort was good wilth

the exceptlon of the neckring. A1l the book-
work 1 had to do, the writing, thet neckring
bothered me. My chin was always rubblng on the
neckring and it was & scurce of diligcomfeort, I
tried to find someway to get rid of it or put

it ocut of the way, or keep it under my chin.
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It was alwaye in the way and 1t was always there.
In about three deys 1t became a case of becoming
accustomed to it. The 02 demand regulator
functioned properly. The umbilical worked fine.
Fo problem with the Y-connectors,

Electrical jJjumpers worked fine, no problems.
Stand up hosesj we put on the Spacecraft ECS
heges but never utilized them. Thermal gloves
fit extremely +ight but they were built that way
They were fine in the  presaurized condlition.
The interconnects worked good. 1 taped one
locking tsb on eech Iinterconnect.

The uvmbilical bag was good. The wrist mirror

wag carried and utilized to the extent that it
was part of my EVA gear. It was with me outside
but I never really used it or relied upon 1t

for anything. The ELSS restraint aystem was
good, 1 would prefer to have it rlde a l1ittle
bit lower than T had 1t. The electrical exten-
aion worked beautifully. As a matter of fact
the routing of the aspacecraft electrical cable
wlth this electrical extenslon onto the umbilical
was smooth and neat. It wes routed next to the

geat. I had Velero put under the Volkawagon

OEeMEE—



pouch and I fed it under the Volkswagon pouch
which held it down. It went right up out the
top of the hateh and was the exact proper
length. It was not kinked, it wag smooth and
never got in the way. It was one of the neatest
things of the whole umbilical operatlon. The
hatch closing device worked properly. Space-
craft tether hook on the umbdlilical, 1 assume
this is what we ere talking about, was fine,
EV visoxr, we discussed, The debfis cutter was
not used, If we are golng to carry the debris
cutter in that ares, we are going to have to
find a one hand operatlion of velcroing them
around that handrail extension,

Stafford The cabin pressure went to nearly 6 psi on
booet as you would expect, It then came down
to 5 psl and held this until the evening before
retrofire.

Cernan The laat night before retrofire, We woke up
and the ground informed us that 1t had bdled
down to sbout 4.7. We looked at it and we
agreed with them, They didn't say anything
farther and we dldn't elther so we pumped it

up with the repress valve and then of course

~CONMUENTIAL™



257

the next half hour we watched it bleed down
again to 4.,7. So we pumped 1t up again, We
cloged the water seal and it held. About e
half hour later we opened the water seal to see
if the regulator was actuslly leaking and it
continued to hold...

Stafford It held 5 pei,

Cernan We closed the water seal and that stopped the
decay of pressure and then when we opened the
water seal the decay of pressure never started
again, Temperature in the cabin varled with the
power up and power down condition and then 1t
got very comfortable at night and we went tc
orne suit fan and it even got a l1ittle bit cool
sometimes at nlght hut we were able to control
1t with suit flow.

Stafford In the daytime we alwaye had the primary end
secondary 4 pumpe on. 80 percent of the time
we used sult fan 1 and 2 in the day. At night-
time we went down to sult fan number 1 and
used both B pumpe. Most of ths times we
cracked our sult flow down to & gquarter or
nearly full off, because of the temperature.

Cernan There was no visual moisture or humidity,

o
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although anything that we did get wet never
did dry out. ¥No 002 « 1 was comfortable day
and night. Cabin fens we talked about. Primarily
during the day cperation 1 and 2 - at nightse 1,
The cebin pressure relief valve we kmow worked
because when we were on the EL3S flow during
EVA PREP 1t was venting on sbout 5.8 or 5,9
sbout 30 pecond intervala., Cabin vent valves
worked properly during EVA and recovery. Cebin
Tepresa valve worked fine.

Cebin inlet valve wes all right.

Cabin Alr reclreculation valve!

Nominal,

Primary 02 gysten monitoring!

Worked real good, I watched it very closely
during EVA since the Pilot was using a lot

of hlgh rate. You could see the total guantity
drop all the time., I kept the ground informed
of this and at one time I wanted te¢ know,
because the rate of drop)if they wanted to open
the cross feed with reapect to the RCS 02 and
they said,ﬁo,we can monitor it all the way
through.'

Secondary O Both bottles were right up there

2I

COMMPENHAL
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about 560C until during reentry. ELSS controls,
connections, systems operation, systema moni-
toring operation, restraint straps, all worked
as advertized and as trained with, both in
chamber and in other ground systems.

On the restraint strepe, again - Jjust to re-
emphasize the polnts; the ELSS did flcat up and
the ball was required to reposition “he EL3IS,

I did actuelly repcsition it stending in the
geat one time and it still tended to get too
high or me, AMU controls, comnections; I think
I've covered all this during EZVA. Basically
there were nc anocmalies in the AMU and it woulid
heve been "GO", Comminications were nct as good
as hoped for at least not from the Adapter but
they were "GO". We could have accomplished
everything on the AMU based upon the configura-
tion that we had checked out. All systenms, gas
systems, mechanicsal systems, at th t polnt were
g£0. We came thru the Beoast Phase Just as
expected without any problems. The twenty-
five foot umbilical was good. Connecticns were
easy. Dynamics of the umbilical were over—

shadowed by other dynamics of EVA activity.

C PSSy



Stafford 1 think we could say that the dynamics of the

wnbilical were very...

Cernan Negiigible...

Stafford small and negligible.

Cernan Stowage. What about getting out?

Stafford Very littile effort was required ir getiing the

umbilical out, It ceme out approximaiely

€ irches than seemed to stick. I was still
feeing forward in my seamt. I reached arourd

end grabbed one hand on the lanyard and with the
other hand T kept working with it with and in
juet & small amount of time it came out very
easily.

Cernan ind of course it was hard tc stow so we didn't,
Collant and radiastor cperation and evaeporator
operatlion and coclant loop operation all seemed
to work normal. We had no failures and rno
problems. The water management...

Stafford The panel acceslbllity as previcusly pointed
out is rather poor. It's probably the only
place you can put 1t in +the Gemini spacecraft,
It dld reguire a little bit of effort when we had

to go through the urine cycle. I used a

awlzzle stick 4o start with and then afiter that

N
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T was sble to take my right hand end reach
beck under and feel the switch and go to the
Preheat and the dump cycle on the electric
switeh with my fingers. Toward the end I was
using my fingers to rotate the waste velve to
the overboard dump position. Now, 1t would

go to the overboard dump pesitlon very easily
but after we had a urine dump <t wonld seem to
freeze up there for a while and i1t would take
a lot of torgue applied to 1t to get 1t back.
ind 1f you would walt a 1ilttle while it wounld
come back very easily,

It was difficult for the Pllot to orerate that
panel becausge of the holster for the water gun
end it was difficult to see for another reason.
The Command Pilot did most of the water

management system operation.

C O
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8.5 Commmnications
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Interphone was good UHF performence I thought
was excellent all the way through, both

THF 1 and UHF 2, 1 thought volce procedures
were good, HF, we never checked out.

Voice tape recorder worked &s prescrlbed. It
is ebout 1wmpossible to chenge it In a
prespurized conditionj so we had a new tepe at
the start of the EVA mgneuver so we could cover
all the major important items in the EVA
gequence,

Digital Command System worked very fine except
it at T - 3 and 1:45 and 2:2% during the
launch we got no updates. I think everything
worked there, Communications and Controls
switches - Sleep Configurastion.

Oh! In the Commmications Control Switches

as has been previcusly experienced the

rubber grommet that 1s to prevent moisture
from getting into the VCC wea torm after one
day's operation, on my side.

Mine was good.

The Pillet's side was intact all the time and

mine tore after one day's operatlon,
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Sleep configuration was In the interphone so
we could monitor the UHF, The first and third
night's the Pilcet had the sllent switch on

and the second night the Commend 1 ot had the
silent switch on., Beacon control, T controls,
no problem, The only probiem 1n here was that

we lost that onboard tape capability.

el cell operation wes beautiful, TYou could
watch suit feans go frem Fo. 1 to No. 2 on
ench of the 6 stacks. You could mee it during
almost every other current changeover, that
was slgnificant, that you needed tc see 1t om.
I felt that monitoring the 6 stacks gave me &
great deal of confidence in the performance of
each stack of the fuel cell. They Just
performed Jjust beautifully. I was very
setisfied tc have had & stack currents available
to me.

If you have fuel cells that perform the way
that they did on Gemini IX you do not need the

maln BUS ampmeters.

T think it is even more Iimportant to have the

stack current ampmeter readings when you get a

Cunininsssnn
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melfunction. Because then you can identify
exactly where that mslfunction exists. For
normal operaiions where the cells are performing
ag they should you can see, in almest all
instances, the changes in current drainege when
¥Ou power up or power down. We had one main
battery that was aort of bad. Ko. 2 was

arcund 21 volts - Ko. 1 was good, No. 3 and 4
were roderately good. Sqult batteries were

on during the whole fiight. Based upon our
hydrogen quantity, we felt that we were fat

on electrical power. We had no problems at

ell in total electrical power.
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8.7 Onboard Computer
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8.8 Radar
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8.9 Crew Station
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I think we covered most of that during the rendez-
vous and during the orbit phases. All the Computer
Modes, Pre-launch, Ascent, Catch-Up, Rendezvous,
Reentry, all worked fine. The ATM tape memory

worked beautifully.

The warmup time we used approximately % min., Ivery
time &g soon as we would go to the on position within
% seconds we had a green light for lock on and good
velid lock on. Of course, the needles would waver
but range was there, cold and hard.

When we alined, however, we were unashle to read out
range or range rate although the green lock on light
remained on. But you could not readout Address 36

or %% = 35 obvioualy, you cannot readout 36 or 69

for thet matter.

On landing...

On lending, cracked.. Swilzzle stick worked fine.
The fact 1g it's single polnt fajlure during EVA.
This 1s why we had & lanyard hocked to it becsuse
it would be impomsible for me to sarm the experiment

BUS and alsc deploy the EVA bars and the dock light

COTE
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or the EVA light.
The only sncmely in lighting was She lef: hand aux
recepticie extension cord. That was cnly the one
pars of the cord that went Zo the aux light and it
worked part of the time and par: of the time it did
not. It ended up on the Pilot's side and it appeared
to work & majority of the time on that gide. It
could bwe made to flicker on and 2ff with manipula-
tion of thet part of the cord.
Due to our variabvle flight plans we did use the
flight plan book to some extent. We used segmenis
of the flight plan wook and the data cards T thought
were guperb. 1 don't think thet any changes are
needed except for A& gpecific mission,
Going through thies whcle list of onboard date, I
think we put enough time in 1t. I say we, but there
wag a lot of pecple who put enough time in it and
we got 1t in the format that we desired. We got the
information in there that wes required, we got the
Velero on the rendezvous hook in places we thought
that 1t was needed., I don't have one note of dis-
crepancy report at all on any of these boocks, I
think they all worked fine and I think that the way

we recapped the sequential checklist and put dcouble
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rings In them Just worked excellently. T don't have
anything but good news to say about all of our on-
board data. Stowage - no problems with unstowing.
It's the stowage that's reelly ockay.

Cne reason our stowage went so smooth 1ls the fact
thet we practiced it so many times. We did have a
complicated oversll stowage to perform. We had an
unatowage list that went right down item by item
and 3o the cockpit wes alwaeys clean, and in good
shape.

Real-time stowing and unstowlng of gear while you're
in flight ie a major effort. It's not necessarily
g major problem 211 the time but it's a meajor effort
80 you went to make sure that this is held to a
minimum, I mean stowage and unsatowage 1n the aft
boxes. Onece you restow and unstow things you want
to make them somewhat permanent back there because,
ag T mentioned before, it does generate a heat losad
and 1t's a great deal of work to get back in there
and stow and unstow things properly in zero g.
There's probably no senee in going down these things
- harmnesseg, life vests, everything else was stowed
Just as we had pleammed to stow it on our post rendez-~

vous - pre-~rendezvous checklist, We went right

)
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through the rest of our checklist pretty much as we
hed planned, Heving inner pleces to stow things
helped & great deal., Weant to compare the Mauer

and Easselblad?

How about your life vests! Did you have any pro-
blem getting those on?

¥o preblem at all getting them on. The markings
were great - left C meant left hand side for Cernan,
and that was great, snd neither one of us had eny
problems,

And we alsoc had which sirap went over firsi, one to

A

one, two to two. It's Just a small ifem but i
certainly helps you.

Do you want to compare the Easselbled and Mauer?
Let's have a geparate sectiion on camerszs,

Optical gight voltage regulator. You didan't heve
to have that,..

Ko, I did not need the voltage regulator.

Right hand transperent reticle. T didn't use i%.
Didn't need it, I don't think it's resguired.
Camera slinement marks, Well, we're going to talk
about cameras, Eguipment Color Coding. Fouipment
color coding, although a small 1tem is very import-

ant In real life up there in the spacecraft and it

]
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helps a great desl.

The bassinet hung up so one handle bar d4id not come
put and the umbilicel guard on the handle bar did not
come ocut, but that was broken locse. It was disg—
cusged in EVA.

The lighting. Faclng the AMU, the lighting on the
right g's% wes on. The light on the left side was
cuv. It was not broken, it Just did not light.,
had cne good pen light, one bad pen light. I feel
that the lighting et night is adecuate, 14's dark
but 1t certainiy ie adeguate beek there Io do the
Yob you want uo do.

Handle bare are adequate. The foot bar and stirrups
are inadegquate. We nreed to take a good look at some
more poslitive method to regtrain yourself in the
desired poslition because I feel that 50 percent cof
your work load is trying to maintain a position.

The ather 50 percent of the work loezd is itrying *co
do & Job. If we could eliminate the first 50 we'd
be way sheed., 3o we have to find some way of devel-
oping a foot hold %o maintain your poeition in the
edapter, The mirrors were still stowed and were not
dirty and were adecuate.

The tle downa. I'm not sure what tie downs. The
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8.11 Tether
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mirror tie dowme that held the mirrors down. There
were no problemg there,

The umbilical guide that goes around the adapter
separation plane was good. It worked fine. The um-
bilical guard that's on the hand rail is Inadequate,.
We need more compreaslion force to hold the umbilical
in there and keep it from alipplng out.

Separation plane was ¢lean as & whiatle. Tt was
Jagged edges as expected but they were - there was
no loose debris hanging from it at all,

The tether. We need big rings &and big hooks.

Stowage was good.

8.12 Spacecraft Exterior

Dynamics not evaluated. Hateh operation was talked
about. It was still 1n the middle ranges.

Hatch umbilical guide we did not have., I don't feel
we need one., The hand rails are very valuable on

the top of the spacecraft. The Velcro could help

but again, only on the top of the spacecraft or at

a posltion that your body 1s free to float up becsuse
you cannot put any torques wilith your wrists or hands
when you're using Velero pada.

Tie downa, I'm not sure what we're talking about.

Windows - are you going to discuss these meparately,
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8.14 Biomedical

Staffecrd

SObiD i T

Tom?

Right.

DNocking bar was deployed and worked normelly. Dock-
ing bar mirror we talked about and weg excellent,
VA camera mount, it wes difficult to get the
bracket in the mount. The nose ring was not utilized
but was there and could be utilized very eassily.

The TAF entenns was used as & hand hold.

AMO gtowage was good.

Control and Opers*ticn conmnections. We didn't get to
the operations bui everyshing else ms Tar as checked

cut wag GC and good, acceptable,.

Because cof the operational regearch missians that

we are in now, the only commmmicaticns that should
be agsoclated wlth the crew status repor: is the fact
that you have your oral temperature in once a day.
With respect to how much waiter we drank; due to th
vast medicel support team on the ground, sll we in-
sisted on glving was the total waier gun ccocunt and
I'm sure that they are able tc compute <he amount cof
water that was drunk from the lagt one. We split

the water sbout 50-50 and as fer as the mesls con-

gumed - knowing what mesl -~ I think your tamtes
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vary from day to day and sc we used parts of various
meals, We used a lot of hydratables, rehydratables.
Just the number of meals you have ig all that is
needed, It should be ghort and tc the peint,

As far as meals are concerned, when you are in the
process of rendezvousing, you don't have the lwoury
of taking out an hour and aitting down and eating
dinner. 7You catch it es you can., You eait a brownie,
you drink some juice, you do some work, you grab
another becon cube, and it 4is difficull to know
whether you grabbed your buddy's becon cube or yours
or how much juice you drenk end which meal if came
out of. It's Just a case of getting nourishment
when and how you can. This is a very realistie
operational aspect of eating., It's the only way it
can be dcne, Very seldom, maybe before we went
powered down - and at night before we went to bed,
did we actually Just slt down and talk a 1ittle bit
and chew on some food and do nothing else.

I thought that the pre-flight physical was getling
down to a reasgonable level. We had this outline
with the medical group on exactily the amount of time
that 1s going to be allocated to them on the cerrier.

The total physical including the tilt reguired
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approximately one hour and 30 to 40 minutes and this
is certainly adequate for the physical afterwards.
It was performed in a very expeditious manner and
also, 1t was in & very thorough mammer. People on-
board the carrier ahould be complimented for the Job
that they did. It is obvious to us that they had
practiced a lot to get a time mequence that wouldn't
cut into the crew's time. With respect to one
biomedical experiment - the M-5 - it is ocur anslysis
that the amount of time and effort involved in log-
ging and atowing and restowing all the sample bags
is equel to the total effort involved in at least
one and one-half rendezvouses.

The sleep periods that were scheduled were adequate,
however, during the first one, both of us were very
fatigued and had a difficult time in sleeping. On
the subsequent sleep periods we experienced no 4if-
ficulty in sleeping.

We hed a real-time sleep period acheduled after the
third rendezvous. A period of about two hours which
was glven as an added period and we probably slept
more cor rested more in those two hours than we did
in the first night's eight hour sleep pericd. 3o

I think sleep periode' scheduling is fine but it's

GO
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still going to be & function of how tired you sre

and how ready you are to sleep.
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We powered down and the night before we went to
bed, we actually did sit down and talk a little
bit and chewed on asome food and did nethlng else.
With respeect to the BIO ¥ED, I thought that the
pre-flight physical was getting down to &
reagongble level, We had this outlined with
the medical group exmctly as tc the amount of
time thet was going to be allocated to them

on the carrier, The total physical, including
the tilt, required approximately one hour and
20 to 40 minutes and this is certainly adequate
for the vhysical afterwards. It was verformed
in & very expeditiocus menner and alsoc a very
thorough manner. Lne people onboard the carrler
ghould be complemented for the Job that they
did. It 1s obvicus to us that they had prac-
ticed & lot to get the time sequence, so ag 0o
bother the crew minimally. The M-5 exgperiment;
1t was our analysis that the amount of time

and effort involved in logging and stowing and
regtowing and restowing all the sample bags was
equal tc the total effort invelved in at least

one and one half rendezvous. The scheduled
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aleep periods were adequate, however Juring
the first sleep period both of us were very
fatigued and had a difficult +ime sleeping.

On the subsequent sleep reriodas, we experienced
no difficulty in sleeping, Wwe had a real time
sleep pericd scheduled efter the third rendez-
vous, a pericd of about two hours., It was
given as an added rest pericd and we probably
rested more during those two hourg than we

did on the first night's eight hour sleep
period, I think gleep periocds scheduling is
fine, but it's still geoing to be a function of
how tired you are or how ready you are to g0
1o sleep.

Even though we had aluminum covers on the
windowa, a 1ittle 1ight did lesk in. You
could be gound aesleep and when the spacecraft
glowly drifted into the sun, light woulld leak
in and light up the spacecraft a small amount.
Juat enough to bresk your sleep pericd. So,
we recommend that they extend the sides of the

aluminum covers and put a black felt material

on the edge, s that no light will leak in,

SN,
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Cerman We had Velero &ll around our window, but we
needed a pliece of felt to filter in between
the roughnesa of the Velcro to keep light from

leaking in,
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9.1 Countdown
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9.0 VISUAL STCHTINGS

Saw a couple of mud daubers during launch

attempt number 2,

I was watching the spacecraft geges, so I
didntt see out at all., At BECO, we did
experience the orange flame with the black
ring, While I had my hand in front of my face
to block out the sun, it appeared to me, that
the staging sequence and the asscciated fire-—
ball or orange sheet of flame waas leas than
what T had seen on Spacecraft VI,

From the Pllot's window, the staging seguence
produced a dirty orange sheet of flame on the
right glde of the window. It was not a blg
envelope which we flew through. It was Just
& sheet that projected along the alde of the
spacecraft end out In front, meybe 10 or 12

feet.
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It wvas a dirty orange
flame impregnated with smocke or with black
particles, which I would say was definitely
smoke., It was not a big cloud of flame that
we flew through.

Stafford Engine 2 ignition on the steging sequence
has pretty well been covered. Nothing new
from what we've seen before. The outer
Jettisonable window covers did pick up
regldue on the boosted flight. This was
obvicus because you could see a smoked layer
on the outgide of it prior to Jettisoaning the
window. After Jettisoning the cover, the out-
glde window pane slso had this graylsh-black
regidue on It, a thin film. It appeared to
be more intense near the outer edge of the
window. It was nearly clear in the center of
the window.

PCSD REP Do you think it waa on the outside or ingide
of the window?

Stefford That was the outside of the outer pane, defini-
tely. If you looked at it obliquely, you ecould

gee the thickness. Towards the end of the
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firgt day, I noticed a slight sllverish-gray
metter develeoping on the inside of the outer
pane. As the flight progressed, this grew
frem & very thin film to & nearly white opague
film. The intensity of the film was such that
prior to retrofire, when we went through the
night phases or orbit, & lot of the minor stars
would be blanked out. Looking straight ahead,
I could not see anything less than a third
megnitude star through the center part of the
window. Near the outer edges, I could szee more.
The big mass was in the center and it started
out ag a light thin gray film, just like =a
1ight fog. It kept continuing teo increase until
it was nearly white copagque. On reentry, this
turned into weterlike droplets, then crystaliz-
ed. Thig material 1s still on the inaide of
the outer window and it slso appears to be on
the outside of the middie window. From the
various photographs, you can aee this materlsl
that hasg built up.

No chservations were made of other objecta in
flight, other fthan what originated from the

gspacecraft itgelf, such as pileces of fiber
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glasg and little frost particles that floated
of f. We 414 not see any satellites. Regarding
the ATDi. We saw first the acquisition lights
flashing right after we went into darkness on
the first rendezvous, at TPl plus aspproximately
five minutes. This wag 20 miles. We'd see it
intermittently as the ATDA would rotate through
varlious angles and blank out the flashing
lights. When we had closed to approximately
four milea, you could sscertain colory usually
a red color from the red lights on the ATDA.
Statlon keeping at nilght was very easily done
and all the amber, green and red lights were
very eaglly seen., You cculd see the ATDA
plume, from the RCS rings, firing during the
day time and I estimate that the plumes extend-
ed out four feet or pogsibly further. It was

a long thin plume. Going out from the plume,
you could see drops of N204, yvellowish drops of
N204 and some of these lmpinged upon the space-
craft. The first time we observed the ATDA,

in reflected sunlight, was on the first rendez-

vous at approximately 50 miles and it was be-

tween a fifth and a sixth magnitude star, It

~



grew in intensity all the way until 2t crossed
the sun line into darkness, Just prior to

the sun line and darkness, it wasg near the
megnitiude of & minus 2 sterlike Sirive. Tt

wag not as bright as Spacecraft VII, ag I'd
obgerved ou the Gemini VII and VI mission.
During the passive rendezvous, we inverted and
we were behind it, coming uvp towards it. We
saw it irmedimtely 8t about nine miles. It

was far brighter than Venusg. It was about
equal to Venus or a little brighter. Turing
the daytime, 1t increased in intensity. In

the reflected sunlight, we could actually see
the cone and the body at one wmlile. The ares
between the cone was open and it apreared as a
thin tlack line at one mile. There was no
difficuliy in ascertaining the major axis of
the bedy 1in degrees. Even though 1t was slowly
travsleting, you could mscertain distance by
uge of the reticle. The moonlight reflected
the whole body very well., It gave us a great
cue, even though 1t blanked out stars. It gave
us A great cue ag far as the rate of closure on

the ATDA. On the rendezvous from above, Just

Chlinhintiitinbiindein
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vrior t¢ sunrige, the moor light reflecting on
the ATD4 gave it a bhrilliant whitish-blue spoi,
crossing to dark brown. I1'd estimate it was
four to five times the diameter of Venus. This
faded out in sunrise., It became gmaller in
diameter and became a redish object and finally
decreased in diamester to absolutely nothing

when we got In sunlight.

Cernan I had no unugual visual sighting while I was
EVA.
Stafford Geographleal visual sightings. Tothing unusual

was noted, we covered the same latitudes &s on
the previcus mission. I gaw nothing of an
unusual nature, There wag far legs cloud
coverage than on Geminl VI, even though it

was gtill congiderably cloudy over the esrth
that we covered, Stars during the rendezvous
phase., The constellatlion Antaries and Scorpio
were the prime celestial fixes we had during
the rendezvous phase. However, the final
inertial angle that we obtained put the ATDA
very near the moon and it held near the mcon
throughout the terminal phase. It wvashed out

all the gters except cne that was approximetely
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four te five degrees away from the ATDA, BSo,
the stars did not really help us during the
final and terminel phase. The other %two rendez-
vous were done one in daytime fron below and
the other in daytime, from sbove and the stars
did not help us in these cases. There was
tremendous cloud coverage, but it wesn't as
much ag on Geminl VI, One thing different he-
tween Gemini VI and Gemini VII was the night
alrglow. On Gemini VI, the moon did not have
the same magnitude that it had on Gemini IX.
On Gemini VI, the night horizon was a definite
whitisgh yellow band and 1t was very hard to
gee the airglow above it. On this flight, you
could see the horizon down below. It wes leass
in Intensity as far as the whitish yellow port-
ien, Above it in the airglow, approximately
three degrees, the sirglow was a dirty red or
grayish coelor,

It was Just a gray line.

It was kind of a dirty color. To me, 1t was

a kind of s redish gray color and then a

definite ridge sbove that.

it
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You could see stars at night between this

line and the horizon, It was an extra horizon
line. It was at & greeter distence from the
horizon, then the day airglow. When we crossed
the centinent of South Americe. end went from
land to weter or weter 10 land, with a few
gcattered clouds, you couldn't tell when you
paggsed from water t¢ land or land to water,
with one exceptiont you could see the spinal
irends of the rivers over the land masses,
They were gray or bright white, like veins,
This phenomenon occurred after we paszed the
Andes Misg.,Paraguay, Angentina and Uruguay.
This phenomena can be agsociated with all the
haze leyer above the tropical rain forests.
You could tell that there was considerable
haze above the ground down below. It was
afterncon near sunset, it was impossible to
tell whether that was ocean or land mmas.

The land mass ltself was dark like the ocean.
Out of this darkmess, you could see the rivers
that were redigh and bright. They were very

disgtinguishable,
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Stafford You couldn't tell whether it was ocean or land.
It was hazy and it was towards sunset. For
awhile, we thought we were ouit in the ocean,

We looked down and saw a river. It was the color
contrast that mede you aware thet you were atill

over a land mass,

Cernan You could see the attitude thrusters flre at
night.

Stafford At night., It was Just like little lightning
flashes elong slde the spacecraft,

9.4 Reeniry

Cernan We could not see the adapter during reentry.
We could not see the retropack Jettigon, bhut
we did see something burning up during reentry,
which wes probably the retropsack.

Stafford The docking bar jettison was the same ag I'd

experienced on VI. It's like a Homan candle
near the end of burncut where it fizzed with

8 couple of gparks on the nose, Just a
regular device firing at night. Right after
400K end lonization, we could see little red
dots spread cut into a very blg thin sheet all
the way around the spacecraft, It suddenly
Increased 1n intensity and you ecould see defin-

ite gheets of flame coming from the heat shleld
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around over the apacecraft. We would triam 11

at sn engle and the spacecraft would yaw or
piteh off and the whole ionizatlion layer and

the fire would go away from the windews of

the gpacecraft. Tou would osclllate back into
it, back and forth. When you were in these
positions you could see the ground with very
1ittle fire over the windows. When you'd

roll the other way &nd the flire would completely
cover the windews., I think this could be borne
cut from the filme thet we obtzined on reentry.
They explain vipual reentry better then we could.
The spacecraft oscillations were in the dead
band, plug or minusg four degrees per second.

We had very little thrugter firing except

when we were accelerating or stopping roll.

We paseed through the contraill level again at
high altitude and we could mee this condensation
off the nose, You could gee the drogue come

out and then dereef, We could see the drogue
oscillating back and forth, pass through several
cloud layers. At R & R can aseparation, we

could see pleces of the R & R section being

blown away and the drogue pulling the R & R
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can out. The maln chute came out 1In a reefed
condition, open very gymmetrically, no waving
of the chute at all. Just very symmetrlecally.

FCSD REP Did you notlce the cabin air dcor blow when you
hit the drogue?

Stafford No. It left, I did not see 1t. ZHobody's seen

that yet.
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10.0 EXPERTMENTS

10.1 Particle Gollection Device (5~12)

Cernan

Stafford

Cernan

Stafford

We had the understanding that S~12 could be
stowed on the center line bracket and still
have the capablllity to open that bracket so
that we could teke out the centerline camera
box., This is not true. You can not open
the bracket with 3-12 stowed on it. We had
to leave S5-~12 in a footwell pauch til pre-
retrc stowage. When we got all cameras back
that we wanted to put back and secured the
center line stowage box, then we stowed S5-12Z.
As 1t turned ocut, this was not a problem, but
I highly recommend that anything else we plan
on retrieving and stowing on that center line
bracket, that if at all possible, we have the
capability of stowing 1t and still have
capabllity of opening end closing the bracket
for centerline camers box access.

The part of the S-12 device that interferred
was the connector on the end of 1t.

Yes, the plug.

It lmpinged upon the cabin center light.
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10.2 Bioassays of Body Flulds (M-5)

FCSD REP

The work assoclated with M-5 can be detailed
as equel toc nearly one and a half rendezvoua.
With the extra container urine sample bag, the
taking of the sample, the labeling of the
sample, and particularly, the stowage of thege
urine sample bags and the restowsge of the
urine sample bags everytime we hed any stowage
peientation in the cockplt, particularly for
EVA, presgented & tremendous work effeort, Again,
we'd equate it to the work (the total involved
for M-5 on this mission), as equal to sbout one
and a helf rendezvous. Agsoclated with this,
was all the blocd wlithdrawal prior to the
mission and after the mission. The amount of
blood obtalned was considered excessive and
also the physiological pain assgociated with
the withdrawing of blood, makeg the total ex-
periment questioneble as far ag the impact

upen the crew's comfort and efficiency prior 1o
the flight.

was the equipment adequately explained to you

in briefing?
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We understoocd the equipment, but it made the
natural requirement for living in space and
urination which 1s 811 ready somewhat of & pro-
Ject in its own right, a project multiplied by
about a magnitude of five in terms of time
required, of manipulations and cperatlons

for the whole procedure. Anytime you increase
sctivity in apace in & small gpacecraft, such
ag Gemini, you increase work loads. You in-
crease heat loads and you increase atowage
problems. We were confronted with everyone

of thepe problems as a resuli of M-5, It made
what ghould have been a gimple tagk an inappro-

priately complex task.
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11.0 PREMISSION PLANNING

11.1 Misasicn plen, (trajectories)

Stafford

11.2 Flight plan
Stafford

Cernan

I think very little improvement could be made.
The Flight Operations Division presented us with
the miggion trejectories and in adegquate time
for obtaining rendezvous chartas for this train-

ing.

We held the line ag far as perturbations to the
flight plan, =znd as a result, we had the com-
plete original Gemlni IX flight plan memorized
and worked out in & very orderly seguential step
on how we would incorporate the rendezvous, the
EVA and the Agens maneuvers end it was & very
good flight plan as far as work loading of the
crew. 1 think it carried every objectlive out
unless we met a mechanilcal difficulty.

We actually launched with two flight plans iIn
mind, finally., One being able to dock and one

not bheing able to dock, 4s s result, we were

able to adapt to the latter without any
difficulty &t all., Even that changed somewh«t.

It was planned well and 1t worked out well.
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1.3 Spacecraft Changes

Stafford

Cernan

Very few spacecraft chenge items were noted in
the pre-mission time., We did change componenis
with respect to the computer and the radar.
Fowever, tris hed very little effect on our
missilon.

The CAMS conireol power switch was changed, but
this had 1i1tile or no effect on any of our
procedures and 1t gimpiified some of our

emergercy contrcl system procedures.

11.4 The misgiorn rules

Stefford

11.5 Experiments

Stafford

I thought the mission rules adequately cover-
ed all items that we hoped to encournter under
this missiorn and we had very little oblections

or changes to the migsion rules,

We felt that some of +he experiments with
respect to hardware, had not had adequate
plenning and crew Input or coordination prior
tc the implementation of the experiment. In
the pericd of time we had to traln, we did not
make eny melor perturbations aas far as changlrg

herdware at that time, We did the best we

could with the hardware made available to us,
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Cernan We felt that there were limitmtions perticulerly
in S-1 snd S-11 and we mede these limitations
known before flight. 4s e result, we took
these experiments onboard and conducted them to
the best of ocur ability with the limitetions

we expected and which certainly 414 exist.



12,1 Go/Ro/Go's

Stafford
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12.0 MISSION CONTROL

I thought all the GO/NO/GO's were received right

on time and in the time they were expected.

12.2 PLA and CLA updates

Stafford

Cernsn

Stafford

12,3 Congumables

Stafford

The planned lsnding areas and contingency land-
ing area updates were given in the format that
we had discussed with the controllers prior to
their deploying for the misaion.

I think the way that the transmissions were
handled was such that there was a minimum of
telk. The updates were sent ur, If they

were not understood, they were questioned. IF
they were understood, they were rogered. We.
didn't have to read continuslly back and forth
everything that came up. The ground under-
stood this and we understood this, I think that
there was a great advancement in terms of commu-
nications, in not clobbering the air.

I think this mission had the cleanest communi-

catione of any mission we've had to date.

With respect to consumables, I think the ground
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ghould be complimented on the way they had all
the consumes’les calibrated and the informetion
they passed on, particularly in respect to

CLMS fuel. They had this really sdequately
calibrated, Hven though we were readlng dowm

to one and two percent on the gage, they were
telling us exactly how meny pounda of fuel and
oxldizer we had. In fact, nearly <o the mirute,
they told us when the regulated fuel and
oxldizer pressure would drop, Indicating need

to activate the Volkswagen tank for the CANS
gsystem, I thought thls wes really a gresati
degree of accuracy in predicting this. 4l=o,
when we lost the hydrogen quantity readcut, they
corputed the quantity from pressure and tempera-
ture and kept us complete’ly informed as to the
percent remaining.

12,4 Flight Plan Changes

Stafford Again, I have teo commend the 3taff Support
Room ard the total Mission Control Cerier for
the adeguate update on flight plans and *he
flexibllity with which the people had tc cperate
for thia mission. I thought everything was

carried out in & very smooth, coordinated manrer,
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12.5 Experiments reasl time update

Stafford

Cernan

These were given to us in adequate ¥ime for us
to plan and execute the experiments. A£11 the
experiments were carried out on time. This

can be contributed to the way in which the date
was relayed to us. As far as the time to
initiate the experiments and the segquence with
which to initiate it, I though most of the
experiments as conducted on the secnnd day
after 5 full rest period, subsequent to the
third rendezvous and the data that we received
from the ground was excellent,

Here again, the updates were just the essential
information and there was no additional explans-
tlion needed, requlired, or given. As a result,
again I think the communications was not one ot
explanetion of the procedures, but one of just

updating.



13,0 TRAINING

13,1 Geminl Miggion Simulator

Stafford Procedures. The procedures that were developed
throughcut the Geminl Program were uged and
refined on thig mission and I thought all the
procedures we had were certainly adequate to
cover any situation. Systems Training. The
totel formal systems training for the crew
was somewhat less than the other crews had
had., However, we picked a lot of the train-
Ing up in the emergencies that we requested
be glven us by the instructors. We algo
pleked systems training up while accomplish-
ing other phases such ag rendezvous, and Just
operating the simulator. The launch phase
on the simulator was very good and particularly
the thing that makesg 1t reallistic is the nolse
level and the ocut-the-window display. In orbit,
the gimulator does very well as far as the
platform modes and again, the simulateor in
the cockpit, 1s the visusl digplay. The
gimulator crew responded very well. Everyiime
we had a change in launch date and time, they

would update the sterflelds, so we had the
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starfield vpatterns for both the rendezvous
and retrofire available to us in training.
EVA., The Gemini Migsion simulator was not
really uged for EVA, This wags done on the
procedures trainer back at Houston and the
adapter training that was availaeble in the

training bullding on MILA.
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FCSD REP

Stafford

(siiibinkpeihdsiivinluns.

Do you care to comment on the rendezvous
portion of the GMST

Right. I thought that the GMS progressed a
long way from what we had previously seen on

1t in rendewmvous and we were able to use thls
GMS for all the various modes of rendezvous that
we had anticipated to conduct. In fact, we
carried four different types of rendezvous
chartes with us, because we did not know exactly
what type of flight plan we would have. We
worked ocut the fourth rendezvous about four
days prior to the gecond launch attempt. The
simulator had developed flexibility. It was

a great contributing factor for us $o be able
te train in one day on this new type of rendez-
vous. I think the Gemini Mission Simulator
provides all that the crew would ever need as
far ag rendezvous itraining after you've already
seen rendezvous and understand the the problem.
For the initial indectrination to rendezvous, I
gtill think it 1s probably hetter to have

a concenirated worklead on a hybrid simulsator

which has only rendezveous « So you use the
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computer, the platform and an orbital display
or star mar and not any of the spacecraft
gystems inveolved. Retrofire was simulsted
very well. There was nothing unexpected under
retrefire in orbit that we had not seen om

the simulator. Also, there was goed correlation
hetween the GMS and the spacecraft in the
control suthority and the CAMS sgystem in all
modes, DIRECT, RAT: COMMAND, PULSE, HORIZON SCAX.
Alsc, the way thet the RCS sectlion works is
very good. On Reentry. I think, & large
amount of the success of ocur reentry can be
contributed to training and the way that the
Geminl Mission Simuletor performed. Crew
Station. The crew station was updated to our
configuration and, in faect, we had the conirol
system change inteo the crew station at approx-
imately the same time that the spacecraft had
a contrel gystem chenge in to 1t., A1l in one
day, which I thought was very good., In fact,
we can sum up the GMS by saying that the
simulater and the inagtruetors ell did an out-

standing Job.

R
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Benides the help snd cocperation that the
ingtructors gave us, the simulator itself was
operational slmost the total time that we were
down here, This is the Cape Simulator. There
were very few, if any, breakdowns and when
there were, they were handled in hours that

we were not going to use the gimulator anyway,
S0, we had the simulator abgout 99 percent of
the time operational while we were dowa here.
The other thing that I'd like to menticn about
the simulator, as the Pilet and thils belng my
first flight was that many, many situations in
flight, both orbital and rendezvous, I feld
very familiar with, I felt that T had been
there before, I'd geen this type of thing in
the gimulator, which spesks very well for

the simulater's ability to document what you
really are presented with, in {erms of displays
in wmetual flight.

The Geminl Migsion Simulator has finally
matured into & very worthwhile apparatus and
it's available for training a large percent of
the time. Alseo, the crew can work in 1t two

shiftg a day, plus occasionally & night shift.

Conbiniininiinbeiihininls
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The medificaticong and maintenance and repair to
the simulator was done from midnight to six

or seven in the morning and this worked out

very good.

13.2 Launch Abort Training (DCPS) I think the DCPS is, again, a very

Stafford

13.3 MAC Engineering

Simulators

Stafferd

valuable apzet in the toral training program.
For this phase of flight, the DCP3 1a superior
1o the Gemini Migsion Simulator and the train-
ing I received on that, I think, was certainly
adequate. I think, one cther crew-I think it
wes the Gemind VIIT crew——recommended that you
get your last set of launch abort training on
the DCPS approximately three weeks before
launch. 4ll cases were covered, The audio,
visual, and motlon cues were very valuable in
this case.

The MAC Engineering Simulatorg with respect to
rendezvous and reentry. We did not do any re-
entries on the MAC Engineering Simuistors.

The total time we. were there, waas spent on the
rendezveous on which we 414 all three types of
rendezvous that we performed on the Gemini IX
flight. Taking a new crew into that simulator

is the best way by far, to get familiar with

CEOr—_—
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rendezvous, 1o be able to handle failure modes,
closed loop solutions, and also large dlspersions
The MAC personnel along with Flight Crew Support
Division personnel previded a tremendous

support team in giving us this training.

1%.4 Rdwards AFB T-27 Simulator {AMU)

Cernan The Edwards T-27 Simulator was valuable wlthin
1ts capablilitles for pimulating AMU operatiom,
however, since there was no AMU flight to
compare it with, it lg difficult to comment
further on it.

13.5 Translation and Docking Trainer The translation and docking trainer

Stafford was uged for approximately 8 te 10 hours. From
the experience gainzd on Geminl VI and Gamini
VIII, it appears that not a large amount of
training time is required on this gimulator.
I spent two seselons of over iwe hours each In
a pressurized suit to vractice station keeping.
The original flight plan called for either
atation keeplng with the Agena or the ATDA,
I feel that it does serve a worthwhile purpose,
however, the amount of time devoted to this

individual training should not be excessive,

e ___ _ __ \I
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13.6 LTV AMU Simulation ‘Fhe LTV AMU gimulation, again, was valuable.

Cernan I feel it is worth repeating for future flights.
It has 1ts limitations, but without having
had an actual flight on the AMU, i1t is difficult
to evaluate 1ts capablllities of simulating

scturl AMU flight.

13.7 Planetarium The planetarium., The Prime Crew did not attend
Stafford any planetarium sessions after the first of March.

The Command Filot has not been to the Planetarium
gince last October. Unless there 1ls a specific
experiment involved, which requlres an accurate
track of the stars or accurate recognition and
relation of the stars, I feel that this better
gerved by the Geminl Mission Simulators. In
this, you are in confine of the game vehicle
that you will be flying in and you have the -
game vigual pattern of what you will fly with
and you can yaw, pitch, and roll to the various
stars that you wlll have., So, I recommend
that a minimm of time ever be gpent on the
planetarium unlegs there is a specific experi-
ment that would regquire this.

Cernan Algo, in the GMS, they can very readlly update

your launch date, launch time and give orbital

COwmRSy
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gtars for redezvous., They are very realistic,
Sters in the GMS are as realistic as the stars
you find in flight,

Stafford Since the GMS has developed this capability,
it should be implemented with the reguler
training in the GMS and not separate trips

mede to the planetarium.



CONHDERTAL 01

12,8 Systems Briefing

Stafford The McDommell Cape people provided all the
spacecraft systems briefing when we first ar-
rived at the Cape, and also the final systems
briefing., I thought the job that they did
was certainly adeguate. It covered the latest
configuration changes, and also the answers
to any questions that the crew had for them,,
The Agena and ATDA was covered adequately, the
Lgena by the Flight Operations Division from
Houston end the ATDA by the McDonnell people.
I think that this shounld be the coniinuing
criterla for systema briefing breaking st the
Cape, done by the conitractor perscnnel that
are at the Cape, since they are working with it
in the final launch phase, and are very familisr
with all the items. I do not think that any
special team from Houston is required for
gpacecraft systems briefing.

Cernan I felt 81l the briefings were very adequate,
covered very well, and by people who elther
knew or could certainly get the answers for
you. As far as the AMJ, we had people from

Flight Crew Support Division, from the Air Force,

CORTITENTTAY
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end from LTV who were rezdiiy available at

any time to answer any guestions or give eny
briefings that we needed. As a result AMU
gystems briefings and operatiocnal briefings
were generslly continued throughout the train-
irg program. It might be more valuable than

I thought.

Stafford The wey that we scheduled zero g flight ise
probably the mogt efficient way it can be done.
The aircraft was flown to Patrick from Wright
Patterson. The crews alternsted,the Prime Crew
would fly the zero g airplane in the morning
while the back-up crew had the GMS., The crews
would switch &t lunch-time, the Prime Crew
would then ftake the GMS in the aftermocon and
the back-up would fly the zero g airplane in the
afternocon. This way very little time was lost
in total iraining effort, and no time is expended
in trangpoeriation tec Wright Fatterson. We
did not go down to the sirbase until the air-
plane was ready to go. Very 1ittle support
time was loat in this training. JTt's recom-
mended that all future zero g training, be

done here, whereas the regular R&D work can be

(:done back at Wriﬁht Patterson.
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13.9 Flight Experiments Training

Stafford

Cernan

T thought the briefings were adequate. There was

no sophisticated requirements for briefing. Equip-
ment operation of the I-14 and the S5-11 experiment,
due to the design, was difficult. They were carried
out adequately and on time, but the hardware should
be relocated to facilitate crew tasks. The training
for 53-11 was rather difficult.

In terms of experlment training snd operation, my
philosophy now is the ssme as it is for EVA opera-
tion. Mske it simple to operate In cne "g" and it's
going to be adegquate in space flight. But if it's

a difficult task here, it's golng to be an in~
tolerable test in flight within the bounds regquired
by the experimentor. Equipment and the operatlon

of this equipment: we should think simple and 1 feel

certain we'd get better results.

13.10C Spacecraft Systems Tests

Stafford

We participeted in a minimum of spacecraft gystems
tests at St. Louls, and also at the Cape. The time
can be more valusble gpent in the Gemini Mission
Similator than doing a lot of pad time in the space-
craft, where only occcesionally & function ie performed

and a gwitch is thrown. We did support the Joint

L
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Combined Systems Test, the Simultsneous Leunch
Demonastration, end tne final Sim Filight.
We mlso supported a great many systems tegis which
interfaced with the ELSS snd the spacecraft., We

supported them for confirmetion of EL3S operation

and to increame our knowledge of this operation.

1%5.11 launch Simulations

Stafford

Leunch simulations with MCC here in Houston went

very well. Both MCC and the crew, I felt, benefited
a great deal from these. In one instance 1t appeared
that the simulation people wanted to lozd up the
people In Houston with them analyzing systems mal-
funections. But, the way it turmed out the crew did
the total work load before the people in Ecuston got
a chance to analyze 1t. However, there was no 4if-
fienlty there, and we made all the retrofires on
time and reentered. Simulated network simulations,
provided some cf the best training that we had with
regpect to the M=3 rendezvous. This was very valu-
able in looking at the type of communicstions we'd
heve, the type of burns and the vectoys thai were
paesed up tc us. The reguler network simuiations
should probebly nct be supported by the crew. This

time wea spent in regular GMS training. Reentry

COT il
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similations were very worthwhile, fJﬂowever, I would
sey that the amount of both leunch and reentry
gimulatione thet we performed should not he exceeded
by other crews.

I feel interfacing the GMS with Houston, in the
weeks prior to the flight, was one of the most
active real time simulstions. We actually worked
with the Flight Controllers, underatocod their
technliques, their problems, They get to know us,

we get to know the operation of Houston chronologi-
eally and technleally. T felt that that was a very,
very valuable part of the entire treaining program,

interfacing the GMS wlth Houston.

13.12 Zero "GM" Flights

Cernan

I feel zero "g" is wvaluable within & limited acope.
Number one, it's valuable to practice something like
ingress, which we know will be a difficult task.

The only place you csn get a true measure of the
proklems that an indlvidual may have with ingress

is in a zero "g" airplane. Thia 1s something that
you just have to do and the only place it can be
dene 18 in the airplane. As far es working with the
adspter, or work around the nose of the spacecraft,

or any plece else, my pre-flight feeling was that we

TSR
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ghould identify our problems and we should solve
these problems, We should verify that they are
solved in terms of herdware end In terms of hand
holds or atirrups and routing of umbllicals., Iden-
tify these problems, sclve them, and verify that they
are solved. With the discovery of this slight nege-
tive "g" problem and the posltioning problem that

we hed on Gemini IX, as far ag the TVL Pilot was
concerned, we might want to take another lock at

thig problem in zero "g" flight not Jjust in adapter
work, but in terms of operating anywhere near or
sround the spacecrsft., We should look at it in terms
of cloging spacecraft hatchee, in locating spacecraft
handholds, any number of things, I think we're pro-
bably golng to have Lo take another good look at the
fact that we are reslly not in zero "g", Rather

than attempting to simutlate zero "g", we want to
ettempt to simulete a very slight negative "g". This
is almost the effeet you get in the zero "g" airplane
moat of the time anyway. 3But, we had ignored the
effects of any negeative "g" in the sirplane, saying
that this was s Pllot problem in flying & zero "g"
profile. But, oddly enocugh it's a reslistic problem

that exlsts in speceflight, I have to wilthdraw a

CONuiinininbialy’
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12,13 Air Bearing Table

Cernan

Stafford
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little bit of my condemnation of the zero g
airplace training and say that we should take

ancther look at it.

I felt that the Air Bearing Table training

was not regquired.

It would not be valuable because of your & de-
grees of freedom that you have in actual EVA
flight. I still feel that way I haven't
changed wy mind although I can't really sub-
stantuate it in terms of maneuver flight. I
recommend that the Air 3earing Tadle training

te completely dropped.

13,14 M3C Altitude Chamber

Cernan

Two chamber runs were made at M3C, One in cham-
ber B for hot firings of the AMU. There was a
great deal of difficulty in getting the chamber
cranked up and the equipment operating and this
particular test slipped from week to week. After
the people became familiar with the operation
over at chamber B and everyone got on the same

frequency, as far as procedures and safety pre-

cautions were concerned, the chamber fest ran
well, I think that thery were worth while for

hot firing of the AMG. However, I think
that a good look ought tc be taken
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into the blo-instrumentation and the respective
hernesses that are regquired to be worn over
there at chamber B, I think we ought to get

in as truely realistic operational cenfigura-
tion as posgible anytime that we are cperating
at altitude in suits, We were attempting to
simulate what we will be in actusl space flight.
The other altitude chamber run was in the 20
foot chamber in Building 7, which was primarily
with the Prime Pilot and the Prime ELSS., That
chamber run was conducted very smoothly and I
thought that the procedures, the people who
were Involved knew what they were deing. The
whole operation ran as smecthly as any chamber

run operation, I've ever been in.

13.15 Gemini Crew Station Mockup

Cernan

Gemini Crew Staticn Mockup was used at Houston
many times for EVA preparation. BSoft and hard
suit preparation requirewents and +that, I think,
turned out to be one of the key reasons why

our EVA Prep went as gwoothly as it did and
kept the cockpit am clean ag 1t did and gavwe

us, as I look hack at it, really no problems

at all during EVA Prep. We had a number of

Cl OBk
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walk throughs in the Mockup. Each one of which
showed that we had a few problems which as a
result were solved and I think came out in

very good shape.

13,16 Gemini Adapter Mockup

Cernan

Same goes for the Gemini Adapter Mockup. We

had one at Houston and one on the zero g air-
plane. We eventually used that mockup here with
the AMU at the Cape. I think we ran through
quite a number of EVA walk throughs with both
Pilots., After all the procedures were ironed
out, and the problems solved, the Command Pilot
came intc the program, and worked with the
Pilot. We felt that we reelly had our pro-
cedures down and again, T think that thies was
very very valuable training contrasting this

to the type of thing you can do on the zero

g airplane. TYou canmot really get your proce-
dures down pat and the adapter work on the

zero g aslrplane, you can only identify and solve
problems and become familiar with any zero g
operation or any other problems that may appear
in zero g operation. The procedural work is

really accompliahed in one g with the adapter

CTOT i
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EVA walk throughs.

Stafford I feel that the way that the EVA preparation
went on the flight could be contributed directly
to the training and the time and effort spent
on the Gemini Crew Station Mockup. I am certsin
that this is going to be the same way in Apollo.
The effect of training will be directly appli-
cable to the flight.

13,17 Agena Mockup

Stafford The Agens Mockup wasg uzed in October,

13.18 Agena Night Exercises

Stafford This was the Agena night exercises at the same
time, We had two night exerciges total with
the Agens and it was very worthwhile as far as
loocking at the way that the Agena would grow in
relative distance to the vehicle, From this,
we were able to again get a calibration of *h-
reticle of the size of the Agena versus dieinina-.
and also use the sextant for range and ranging
with the Agena. S0, two ¢r three gesalona
ug ing the Agena at night is certainly rac.w-
mended.

13.19 Stowage Training Fouipment

Stafford The majority of the stowage training eguipuw.n.

O |
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was uged in conjunction with the Crew Station
Mockup. In the last two months, prior to the
flight, we did have adequate stowage training

equipment.

13.20 Camers Téaining Fouipment
Stafford The cemeras similar to the flight ceameras were
available again in the last two months. Prior
to the flight of Gemini VIIT, we had very few
cameras and only had a Hasselblad available to
us to ume, Arter the Gemini VIIT flight, we
had all the cameras that were required for the
flight.

13.21 Experiment Training Egquipment

Stafford The Experiment Training Egquipment was available
to us in adequate time for the crew to prepare
for the experiments to be conducted on the
flight.

13.22 EVA Walk Throughs

Stafford We made a large number of EVA walk throughs and
again, I think the way that the portion of the
flight was conducted can be directly contributed
to the fact that we did spend a lot of time on
these EVA walk throughs and knew each line item

by heart nearly. Also, we had a checklist that

TR
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integrated both the items, the stowage and
the time lines together.

Cernan EVA walk throughs in the adapter were
made under different type of lighting con-
ditions. At first and un*il preocedures were
ironed out, they were made under bright light
conditions, Then they were made under normal
adapter lighting conditions. They were checked
and wade under sun light conditions and this
paid...they were actually made without using
any mirrors and dolng everything by feel. I
feel that the Pilot was familiar in all these
areas and as it turned out, we had to geo par-
tlally pen light, partially single light opera-
tion inthe adapter anyway. The thing T'd like
1o say about EVA walk throughs, the equipment
invelved., Cloge to the flight or later in the
training, within three weeks of the flight, we
finally got the equipment available on s
standardization type basis. The training chest
packs, the training hoses, the tralning configu-
ration of each chest pack, such as teflon in--
gerts for the umbilical connections, the umbilli-

cal, and the electrical Jjumpers. If we had five

Couhinilny
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different jumpers, we had five different types
of Jjumpers. If we had three different chest
packs, we had three different conflgurations

of chest packs, If you were in Houaton, you
might have been confronted with one type, not a
great variaticn, but enough of a variation to
alter your training, What I am saying is that
we need and what I think we finelly have as a
result of our trailning on this flight, is some
sort of configuration control of our EV training
equipment, because training if of little or no
value if you do not train with the type of hard-
ware that you are going to be flying with. This
wag 8 gripe that we had originally, and I feel
that we finally had some hardware {at least

gsome of it, not all of it)., Some of the hard-
ware was configured on a standard flight basis.
This was not Just a gripe, but it was a real
problem initially., We had wrong hose lengths,
some hoses would not fit in certain ELSS and
wrong cemnsectora. Many, many thinga and the
worge part about it was that thwere was no
standardization involved in this equipment

whatasocever,

OO
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Stafford This item was brought to the attention of
Gemini Projects Office and a large effort was
nede te effect standardization, however, 1t
gtil]l remmsins in an area that requires some
attention.

Cernan I think that our Flight Crew Support Divismion
has come a long way in providing us with flight
type training equipment, even if it meant carry-
ing one ELSS across the country in a baggage
red cor in a sultcamse, Just so we would have
the same type and a flight configured chest
pack to train with. Training of any sort with-
out flight documentation, without flight rendez-
vous books or without flight hardware, without
flight pencils, without any small or blt item
you can have I feel, 1s not a waste of time
certainly, but you mre not getiting the mest
out of the training that you could be, 1f you
had flight configured gear.

13.23 AMU Firing

Cernan I felt that the AMU firing...hot firings were
valuable. 4s 1t turned out, the Pilet had one
amblent hot firing and did not have altitude

hot firing, bacause of problems with equipment
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during the chamber B run. I think that amblent
firing is certainly adequate, but 1f you can
incorporate firings on the AMU at altitude with
requirements of a chamber run for other reasons,
guch as the EL3S, 1t would be worth while to

do go., Altitude firing runs on the AMU, just
for the firings themselves, are probably ques-
tionable, because we determined that you could
nct see, hear or feel the thrusters fire., As

a result, you don't really get much out of that
particular type of altitude run, Incorporated
with reguirementa on the ELSS, or on umbilicals,
or on other type of flight support equipment,
Itd say you could go shead and do it, but other-
wise, no.

13.24 Eguipment Bench Check

Stafford We had two major Equipment Bench Checks. One
wag in St. Louls, prior to the altitude chamber
run and the second was at the Cape, prior to
launch. The bench check in St. Louis was the
best that I1'd seen., However, there were still
paveral items of GFAY that was not available

at the bench check. The one held at the Cape

was nearly perfect, and I think that we got

o
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about 99 percent of all flight items there,.

The exercise wasg a very geood effort,

13,25 CAP COM Participation in Previous Flightis

Cernan

Stafford

The fact that the Pilot was inveolved in Gemini
111, IV, VI, and VII, primarily as a CAP COM

or ag & Tank Pressure Monitor in Migasion Control
was certainly valuable experience, because I
learned what the ground problems were and how
the ground operasted. I appreclated the eguip-
ment limitations and communica<icns limitations
that they had and got a feel for how a great
many of the people and thelr personalities
would react and how they thought., I don't feel
that this is a necessary requirement certainly
for a flight crew, but it is experience that I
am glad that I had.

Additional i1tems of the debriefing that we know
that should be improved is the GFAE cameras.
With respect to the 16 mw movie cameras, the
markings for the lens settings for focal length
and the F-stop. It's very hard to see, unless
you have your face right on top of 1%, in the
position of the cockplt, and pressurize it is

limpossible to see them or make any settling,

O
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It ig recommended that you have large white

or black markings on the lens settings and the
focal length settings. Also the 16 frames a
second, or the TEST pogition provides the most
real time data of wnction of any of the settings.
However, this 1s the one poslticon that does not
have a hold for actuation. That is, the one
frame per second, 6 frame per second, you can
either touch your remote cable or the sctuate
button and continue teo run, where on ths test
poaition you have itoc hold it down full time.
The wajerity of the work that we are doing, you
want to use 16 frames per second, so it is
recommended that the TEST peosition or the

16 frames position be modified to where 1t will
be a push to actuate. It will continue to run
until it is pushed to deactuate. There i1s no
adequate way of determining when you are out

of filw except to take your face, turn 20 de-
grees to camera body and place your eye a couple
of inches .....

Then you still can't see....

Tou gtlll can't see the amount of feet left.

It 18 recommended that a light be put on the

CONFDE.
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aft part of the camera body, that will be on
as long as you have film in the camera, or
else it can be off when 1t is still In the
camera or when you rmun out of the film. In
other words, you need a visual indication when
you no longer have film in the magazine. Associ-
ated with this, as can be seen from the fllms of
reentry, we have different lighting conditions
and there is no way of changing the F-stop
getting. It is recoumended that the use of a
photo~electric eye, that is avallable today,
be incorporated in these cameras particularly
when you fly in formation with the satellite
Oor an Agena, anybody in space, or do a series
of maneuvers, where you have varied lighting
conditions over a short period of time. The
automatic eye is the only type of mechanism
that can compensate for this varying light
conditions and still produce good useable filmas.
Therefore, we have three changes, one the mark-
ings on the lens, so that they are visual from
a good distance of 6 to 8 inches under lighting
conditions. The addition of & circuit that will

enable the 16 frame per second to be in a hold
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position, that is, one push bubton to actuate
the runs as long as desired without requiring
the crew membar to hold his finger on the re-
mote cable or the actuate button, And three
the use of a photo—-electric guide to give the
proper F-stop settings for the light condltions
invelved. Actuslly there are four items. The
fourth one that was previously mentioned, is

a light to indicate when the magazine 1is ocut
of film.

Cernan There was one malfunction within the camers and
that was in the Pllot's 16 mwm camera. This
occurred Pogt EVA and T don't feel that it had
anything to do with the EVA at all, at one time,
it would only run in the 6 frame per second
position no matter what happened to it no watter
whet setting it was in., It would only rumn at
& frames per second. This occurred after I
hed been running at 6 frames per second for
a leng peried of itime, taking terrain photo-
graphs down the ceast line of South America. I
checked to see whether the camera was hot. It
was maybe a little bit warm, but not hot. I

shut it off and when I turned 1t on again, I

CONGRINRA
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could only get & frams per second out of it,
A 1ittle bit later, the proverbial bump, with a
hemmer corrected this situation and it worked

perfectly fine from then on ocut in all settings.
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