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FPREFACE

This preliminary trenscript was made from voice tape recordings
of the GT-4 flight crew debriefing conducted sboard the recovery ship,
the USS Wasp, on June 9, 1965, and concluded at the Manned Spacecraft
Center on June 12, 1965.

Although all the material contained in this transcript has been
edited, the urgent need for the preliminsry transcript by mission
analysis personnel precluded a thorough editorial review prior to its
publicatien. FErrors in this transcript will be corrected as soon as
posgible and an official transcript will he published at =& later date,

Thig document containe a transcript of the second part of the
total debriefing. A preliminary transcript of the first part was
published on June 16, 1965, and it contains the crew's description

of the mission from an operational standpoint.
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8,0 SYSTEMS OPERATION
8.1 Platform

MeDivitt Actuglly, the first portion of any alinement is
to cage the thing. The case of caging the thing
is much more important than the alinement itself.
In the daytime I felt that I could cage the plat-
form to a reference with an error plus or minus
about 3 or 4 degrees in sll axes, Did you think
we could do that well?

White Only in the deytime.

MeDivitt The yaw was & little problem, It took longer
to get it, but if you kept after it for awhile,

I felt that you could get down to Jjust a few
degrees.

White Within a couple of degrees.

MeDivitt The big thing is that you have to stop your yaw
rateg, and then git there and look outgide for
awhile and see which way you're going; gtraight
ahead or gideways. If you are going sideways
you rotate around for awhile and stop the rate
and then look out again, Right? I felt you could
get the thing caged guite well. We didn't do it

BEF at all, did we? We never did cage in BEF.
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I'm not sure.

The caging of the thing with small-end-forward in
the daytime was relatively easy. At night I don't
think 1t would be quite that simple. 1 think what
you would have to do at night time is to point

the spacecraft down at the ground pretty much so
you can gee the track acrcoss the ground. I could
see which way the land was moving under me. I
felt—-although T never did thig--that if I could
do that and then roll around to where I had no
bank angle, and face in my yaw direction, either
smgll-end or blunt-end-forward, stop the roll there
and pitch up to the horizon I could cage there
within plus or minus 10 degrees for sure. It was
much lesg accurate at night, T felt, than in the
daytime.

You aren't kidding! We both felt that on those
dark nights when you really couldn't see anything
on the ground, pure star reference for yaw was
pretty rough.

Pure star reference for yaw was almost impossible
to use. That was the only place where that thing
we decided not to take with us-—-the view of the

stars through the window--might have been of some
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uge to us. We knew the stars along our track but
you couldn't see enough of them. The guickest

way to get the yaw reference was to look down at
the ground. Once we got the platform caged, aline-
ment wag quite simple. All you had to do was just
hold the needles at zero and the platform alined
itself. Of course you had to have the scanners

on. The modes-~the SEF and the BEF were identically
the game except the spacecraft is pointing in
different directions. 7You tended to null the
needles by using pulses and Jjust hold the needles
very cloge to null and the platform alined itself
through the horizon scammers. Orbit Rate was a
satisfactory mode, I thought. As a matter of fact,
it was very good.

White I liked that Orbit Rate,

MeDivitt Yes, because we finally had a reference where we
didn't have to look ocut and see the ground. It's
like having the old altitude indicator back in an
airplane. The only thing was, we had the wrong
orbit rate in the spacecraft because it was set
for an orbit rate that was to take care of, I
think, & 60 nautical mile circular orbit. This

was to take care of the short pericd of time between
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goirg tc Orbit late at 7-»5 and firing the rotros
at ™, Wo wanted tc have oxacily the right rate
in there so when we did our cicsed-loop reomtry
we woulda't have an error. As | said, [ rad the
nogt accurate platform in the world wibth rnothing
to do with it, I think *rne displays wore adequate
and the controls were adequate. Afler Lhe fiIrst
couple of revs I really didn't have any conlidence
at all ir the platform. I had done nothing to
estavlish any corfidence in it. I really didn's
get the chance to got the thing glinaed, and 1
reglly didxn't have the vicw ous lre wirdow o creck
it with., We were hurrying and scurring tarough
there. We firally shut the thirg dowr before T
reglly got a chance to use it very muchk, Whon we
powered it up there on ihe third day and we saw
that thing coming around theore -and cage vraoperly,
we compared the cul-tre-window attitudes ard tha=z
cld attisude reference was right there. Thatb's

whon I got some confidence irn ihie platiorm.

White This is where we last a couple of tels.
MeDivitt That's right. We lost a couple of beors on inat

plasform, At retrofire I had a lot of contfidence

in the platform, but the first two and z nslf o
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three days I really didn't have anything with
which to eptablish any confidence, It was Just
an unknown.

Jim did the mejority of the work in this mres and

I think his comments reflect my opiniorn alsc.

Cm the pad we did the thruster check that we
wanted to. We went around one whole cycle and
got nothing. We went around another whole cycle
and got nothing until we got to the last one,

We were going yaw left pitch-down, yaw right
pitch-up, yaw left pitch-down, yaw right pitch-
up. Wher we got to that second pitch~up, I heard
the thrusters fire for the first time,

You can hear them. It was very distinet.

That's right. And then we went around and yawed
left and they fired agsin. We waited 20 seconds
and fired & yaw left again, and they fired agemin.
These were the bottom manifold jets. We said,
"Ckay, we're ready to go.", and that was the end
of it. So, it was a pretty straightforward check,
The inflight checks--I got my operaticnal checks
on the OAMS pystems while chasing the booster

around. I had Direct, Pulse, and Rate Command in
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there as I chased it around, and those were the
only modes I intended to use right then. Later
ori, I checked out the Reentry Rate Command and I
checked the Rate Command before we thrusted. It
did seem to be operating fine. Why don't you go
through the next part, K7

A1l right, We're going to get into the source
temperature and pressure, the regulated pressure,
and the propellant quantity. Let's take the
temperature first. The temperature of ocur O0AMS
was Th degrees all the way down the line. The
initial indications on the pressures were approxi-
mately 2800 psi for the source and 320 psi for the
regulated pressure.

The gquantity gage operated all right except that,
as I mentioned earlier, the thing seemed to wander
up and down somewhere between 2 and 4 percent,
depending upen where you were in the mission.
You'd read it one time and it would be 60, and
you'd read it a little while later and it would

be 62, and you'd read it a little while later and
it'd@ be back about 60. The greatest variation in
that thing that ever occurred was when I went 1o

sleep one time with it reading 60 and woke up and
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it was reading 56. Another hour or two after that
it had climbed slowly back up to 60 again. I

had & long time to look at it in the same position.
When we ended the chasing-around at the end of the
first hour, we were down to 70 percent indicated
and we never got belew 50 percent in four days.
I'11 tell you, the position it seemed to stay

for days and days was 59 to 60 percent. We fired
in Pulse Mode for a long time with the gage at
that position, and all of g sudden that one time
it dropped down to about 55 percent.

But then it came back up to 60.

I guess it did, didn't it? The temperatures all
stayed fairly constant., If I recall right, they
dropped down to arcund 70 degrees. 1t seemed to
me they continually decreased throughout the
flight. T noticed this particularly in the RCS,
but I guess we'll get to that later. The propellar
quantity though, T think we mentioned earlicr,
ended up on our gaging at about 3 percent at the
end, We got a little bit of ground information on
the OAMS propellant. 1 felt a little suspicious

of the gage when it kept staying there at 59 to 60
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percent for so long.

We werce preitiy miserly with that 0AMS fuel, We
set out to save the fuel and we sure did it.

I think that ir fuiture missions, if they permil
the crew to use the Pulse Mode in a saving-manrer
they could do a lot more with the mission—-1f you
could use Pulse Mode insiead of jus!l free-drifiing
around. In other words, line yourself up s¢ you

can make some decent oksecrvations,

o

Shoot! We were in Eporizon Scan Mode when we g
the last data, and I don't thirzk we used any morc
fuel than we were when we were irn free arifwu.
Trat's right., We ccrtainly gou more out of the
orbit than we did when we werc juss drifiing free.
T111 tell you ome record that we ocught to hold,
We've looked at the earir from more aiftfeorerns
angles than anytody else in the world, WwWell,
maybe not. T guems the Rusgsians did, but we sure
got a lot of different viows of tha® carth a&s we
rotated around.

I think the grourd irformation that they cailed up
on the status of our CAMS wasn't as much ag thoy
could have called up to us, but T'm really satis-

fied that ouvr 0ANS was staying pretiy constans.
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MeDivitt So did IJ. The way I felt was that I knew that we
had to be as miserly with the fuel as we possibly
could, so we got as much out of as little fuel ag
posgible. There wasn't going to be anything to
change that velocity. We just went along and |
really didn't care how they were plotting that fucl
on the ground. 1 knew that we were starting to
get ahead of the schedule, because T was plotiing
it roughly onboard the spacecraft. T could see we
were up above the line that we needed to remain
above bto handle our QAMS retrofire.

White Actually, we followed the profile rather closely,
We leveled off there at first, and then when we
started using it, we weat right down the profile.

MeDivitt We were a little below the Tine and we juzl held

the same fuel level until we walked out across it

and got up on top of it Ther, we went on down
above it.
White I think the controle and the switches were all

salisfactory.

MeDivitt I think so too., The attitude coniroller worked
fine and dandy. We didn't have any frouble with
it. The stick forces weren'l too high. We didn't

get a chance to use it in any other mode besides
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Tulse, It seemed to work all right in Pulse. T
don't really have any comments to make on the atti-
tude controller.

As a matter of fact, | didnt't “sSe any Rate Command.
Didn't you really?

We didn't use the Rete Command. T got to use
Direct a couple of times. T used Tulse a lot.
Bverytime you'd go to sleep, I'd really have a ball
I could tell that by the wiggling.

No. That was really great—--flying ihat spacecraft.
That's right, and T think Pulse is the mode. You
can do a lot with it., With a little bit of planning
you could get to the attitude—~if you start out 5
or & minutes ahead of time. That's what we were
doing. At 10 minutes before T was supposed to e
at a certain attitude 1'd start, and one or two
little pulses and you'd--boop, boap, hoop, boop--
the bad thing was 1f you were in an attitude where
you couldn't see the horizon and didn't know where
you were. You would give it a couple of pulses

and nothing would happen, and you'd have 4o give

it a couple of more pulses. It'd take a long time
sometimes before you would get to where you could

gee, As a matter of fact, if at 5 minutes before
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we were supposed to be at a certain attitude we
weren't approaching it, I'd start pulsing a little
harder.

You'd hear a serics of about five gquick pulses.
It was a very economical control mode,

The mane.ver controller worked the way it was
supposed to.

Wnat about the deadband? Did you think the dead-
bands and breakouts were all satiafactory?

Yes, Just like the one we used in the simulator.
You've got a lot of slep in it when you're making
gross maneuvers because you're not fixing your
elbow and manipulating arouvnd that point. You're
fixing your shoulder and ycur whole arm, and

it's just like shoveling coal--you've got atout
that much finecsse to it. I don't think there's
much you can say about it. The controls weren't
toc groas and they weren't too minor. The whole
thing was adequate. We did have an inflight mal-
funetion, or irregularity. We were in Hprizon
Scanner Mode one time and Ed wanted to yaw around.
He started to yaw and the thing rolled. The
Horizon Scanner Mode fired the roll thrusters to

level it back off--
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1 couldn't get the yaw. We nad a circuit breaker
of f,

“inglly, affer you dia that a couple of tines T
looked up ard saw we had knockes a cireuit brezker
off. That was one thirng that we didn't cover in
EVA that T should have meniicnod., i was a real
hazard to the switch positiong in <tat re was all
over with his feet, arms, and rnends -—.

1T dor.'s think I trrew any though., Did IY Core

on now. You're not guilty until you're corvicted.
I don't know. You kept putiing your foot or *the
HF Reentry Arntenna Switch and stepping cn ik,

He. Ha. Ha.

As for the attitude control medes--1 mentioned

the Hate Commard in CAMS seemed to teo tighter thax
the Hate Command ix AC3, although Thoy usce tho
gama electronics, the same gyros, and the wholice
taing. t might have just been my imagira®icn,
but T felt that the RHate Command sygtem ir BCH was
a lot looser than 1% was in CAM3., “The Hoentry
Rate Command operated Just the way it should. Iz
had 8 4 degree deadband, and hardled ihc spacecraft
very well during reentry. Direct had a lot more

auvtrority tran I thought it woald, but it was
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pretty straightforward., I think Pulse was the
best mode on the spacecraft for the orbit phase,
We were able to save all kinds of fuel, it worked
fine, and it was Just about what the doctor ordered.
We didn't use the Horizon Scan Mode during sbout
the first three days of flight, except for the second
orbit when I think I was in Horizon Scan so that I
could have the freedom to help Ed prepare for his
EVA. The lagt day we used the Horizon Scan Mode,
and I found it tc be an excellent mode. There was
only cne case when it broke lock gnd didn't recover.
Wagn't that it, E4?

White You've got it in the bock.

McDivitt We've got in the book and we'll check on that,
The Horizon Scan Mode worked essentially for 24
hours without any problem -&nd I think it'as an
excellent control mode. It seemed to be very
econcmical on fuel. We were doing a lot of
vawing around and right at sunrise and sunset it
gseemed to get & little nervous, especially if we
had the horizon scanner pointed within about plus
or minus 45 degrees of the sun. The moon didn't
seem to affect it at all., I noticed that, occa-

sionally, we would get some thruster blips with the sun
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pointed toward the horizon scammer altrough we
never got axn unlock ligh=. vie wouldn't get an
unlock “igrh*, but we'd £et a buncrh ol mayre four

or five thruster tlips right there.

Particularly at sunrise.

It would hold. T trought the Hporizon Sean--

It was definitely getting some spuriocus signals
through but not enough tc break 1t out all the way.
T thought the Eqrizon Scan Mode was an excellent
attitude-ncld mode.

Did you netice the water beiier verting, .im”

Yos, I did. We kept yawing erourd to the left,

I believe it was left., T dié motice the fact

that we were yawing, but not very mucn. We were
yawing at rates that were cxtremely low and it just
took & pulse every once in a while to handle the
thing. As a matfer of fact, wnon we were chasirg
the beoster arcund a lot at the beginning, I never
even noiiced. It was when we were in the Fulse Ton-
trol Mode for a period of time, when woe didn'™t do much
thrusting in yaw, that 1 rnoticed we did stert drifting

off in vaw. So T did rotice the water boiler ventirng
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I didn't think you noticed it earlier when we

were working.

Well, T did notice it a 1ittle %ii in thaet first
orbit, but it wasa't distracting at g8ll. It would
just drift off & little bit and I'd whop it and
it would be back., A4t SEC0O + 30, I used the trans-
lation thrusters toc damp the booster-spacecraft
rates. One of them was a iivtle nigher tnan the
other, although they were both dowrn in the order
of & half of a degree/second. I did fire one
thruster one time c¢r poseibly twe times +to damp
the rate. I don't know if 1t wag pitenr or yaw.
You krnow, you are working in spacecraft pitch and
booster yaw and spacecralt yaw and hcecoster pitch,
I was getting my coordinate system transfcormed
arcund in my mind, going from boogster coordinate
syster to the gpaceccraft. 1 don't remcmber
whether it was yaw or pitch, but I did thrust

orce or twice. 3y the way, I could hear those
thrusters fire. At SECO + 40 T said, "Thrustiing,”
and I started thrusting. "Separate", and =4
punched the SPACECRAFT SEPARATE. We were in Direct
and I thrusted straight ahead for about 5 seconds.

Then I went back into Rate Command., Separation was
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Juast smooth—-we didr't come off with a rotaticnal

TE e,

1 think one of the things you wl gkt commont oz, Jim,

is that ycu fired most of thcse thrusicrs during
that initial time.

I'm sure T fired the upward-firing thrusters a
number of dimes. That isn't ary mcre difficult
te control than the other one. Actually yoi1 can
fire these thrusters whether you are in Hafe
Command, Dircct or even in Pulse. When you fire
them, you get a rate ard you just damp the rate
out witr the attitude cortroller. When you arc
firing *the sranslation shrusters, the things iLrat
you really hear are noi tvhe translation thrusters,
but the aititude thrusters. Those trgngliasicon
thrusters are really tough to near, but *the asti-
tude thrusters are very ezsy to hear, 7 dot'i
trnderstand why. They must se mounited differcntly
because thelr locatbtiocn isn't thau mach differont.
1 thirk I fired the aft-firing thruslers a counle
of vimes ard they didn't make any mcre noisc fthan
the forward-firing thrusters, that I could tell.
re up and downt and left and righ* cnes werc Just

a8 casy Lo fire as ihe other cnes. Cur 0AME resro
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wag 127 feet/second which, incidently, happened

to come cut exactly 2 minutes and 40 seconds. 71
sugpect that we seclected OAME reotrofire on the pasis
of time, rather than on the basis of 4V,

White Very conveniert, wasn't it?

McDivitt Very convenicnt. It was oovious there is ro more
difficulty in timing 2 minutes 40 seccnds during
our OAMS retrofire thar it is during any cther
thing. We had no trouble withk 14, T was convinced
that when we golt through with it, that was really
the proper conversion factor bedween AV and AT.
We nad exactly 127 feet/second, and we sure rad
the time nailied down.

8.3 RCS

MeDivitto The operaticnal checks that we did orn the RCH
ocourred at abcout TR minus ax hour. When I checked
the system cuvt 1t seemed like T had a lot less
authority and a lot sloppier Rate Jommand than I
had irn 0AMS. The operatiocnal check consisted of
pitchirg up and down, yawing left and right,
rolling eft and right on cach ring in Rate Command
and Direct. Direct worked as I expected it %o.

In Rate Command, however, &8 I pitchned up and down

I noticed that my top left yaw thruster was doing
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a lot of firing, too. 1 started out checking the
Rate Command, so I thought [ might possibly have

one bad pitch thruster that was causing a rolling
moment that was being counteracted by the yaw-roll
jets. When T did it in Direct, however, it wasn't
doing that. [t wasn't rolling either, so I felt

that it must just be a very tight deadband that

was trying to hold us 1n there. So, the operational
checks were all right. 'The only thing we had to
menitor on the system was the temperature and the
pressure of the propellant. Tt seemed to hold
pretty well.

I have some comments on that. T kept a running

log of them as we went along. The temperature
started out at 75 degrees and 3000 pounds. Tt held
that way pretiy well until] about the 6é5th hour, when
the temperature gradually went down. The temperature
decressed fo a point where we started getting the
RC35 heater lights thaf we noted earlier. We got
about elght series of RCS heater lights. It took
about % minutes to extinguish the 1ight. 1t was

the A-ring,then the B-ring, and then the A-ring.

It seemed to alternate each time back and forth and

it came on for about 19 to 20 minutc periods of
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time., It started right after a night cycle. It
secmed rather natural toc me that there wasn't
really somcthing wrong, vut trhat we actually had

a cold RCHS thing out thore and it did necd some
heat. After heat was appiied it did anmpear tc o
away. 1 decided tc go ahead ard set vp a2 slow roll
rate ir the daytime, and I kept traet rcll rate in
for several orbits. Wnether this actually helped
to got the light off or not, 1 don't know. We
didn't get anymore lights after thig time. I trink
there ougnt o be one other comment on tre RCSE,
and that is the temperaturcs and *he pressures
stayed up pretty well except wher we actuated the
gsystem., Thre pressures then went dowr further tharn
wo had expected them to go., They went dowr to
2400 to 2500 pgi. This was a little lower than T ’
expected to see.

I think the presstres in the RCS A and B dropped
by about 100 pounds throughout the four-day period.
They were slightly over %000 pounds and they got
down to glightly under 3000,

The lowest tempersiures I roted were In the neigh-
borhood of about 63 to 64 degrees. They atarted

out at 75 degrees.
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MeDivits Let me ask you & zuestion”
Write Yeao.
McDivitt When you turxed on the RCS heaters, dia you turn

on tre heaters cn both rings, or did you turm or
tre NRCE Eeater Switch and then wuarn off the clirculs
breaker on the otrner ring?

Write I' turned the healers o and tnen I chockoed o soe
which ring it was that was acnally nealing up o)
teing the circuit breakers. “ne [irst Time T went
ahead and left them on ard then Sne cther ring
camc orn. I felt that onc of them was satcus as

hzgters on boirn

cold as the other, so0 | lefi t
ringg throughcout the heating cycloes.

McDivitsh Gocd.

White “rey were in perfect scquenco--4 ard 32, A and B,
and about 15 minuies apars. “he regularity was
gurpriging, ‘he Lemperaiures at the tilne whon
these lights came on were indicating about 63 or
£/ degrees ard it seemed like i* would core up a

liztle bit, ard then come right back dowr ani wop

cack on azain., I folt 2t was rnot an anchtual
temperature problem.
MeDivitt I usecd Rawe Commend, Heentry Bate Command and Fulse

cortrol modes., I didn't use Direct. “neoy all
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operated as I thought they should. T've already
menticned I thought Rate Command was & little
gloppier in RCS than it was in CAM3. It certainly
did a fine job of holding the retro attitude during
retrofire. Retrofire attitude control was excellent.
We diogn't deviate more than abcocut a deogrec from

the attitude we were supposed to hold, and I had
plenty of autherity there. Il'rom my standpoint

it couldn't have beern any better. T was really
happy about it. I used ine Reeniry Rate Command
with rcll rate gyro off, sc that I had essentially
Direct in roli and Reentry Ratc Commard in pitch

and yaw axes. It had the typical 4 degree deadtand
that 1t was supposed to have. It did do raie damping
as it was supposed fto. It performed just the way

it should. Fd, you want to cover thai heater—lighfs
thing again? I think you've already got that thing
pretty much in detail.

I have the precise times at which the lights came

on. T+t started at about the 64th or 65th elapsed
time hour. At 06:47, the first light, in the A-rirg,
came on. At 08:23 the A-ring light came on again.
That was the last time, During thal period of time

the A and the B-rings cycled on and off inter-
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mittently.

During descent, we turned the power off to see if
the drogue chute was unstable., Tt wasn't., We
turned the power back on and the propellant valves
of f and burned up all of the fuel in the manifolds,

We had no fumes after impact.

8.4 Envirommental Control System

MeDivitt

White

MeDivitt

White

MeDivitt

I thought the suit mebkllity was as good in Lhe
spacecraft ags it is anywhere e¢lse. T think these
suits are pretty good suits. I didn't find any
trouble with them whatsoever in the spacecraft
that T wasn't already aware of. The pressure held
up good. I did a pressure check on the guit. I%
bled down about 0.2 or 0.% pal in about 30 seconds,
which really wasn't too bad. The temperature was
always goad. It ran between about S0 and 5%
degrees diring the cntire flight excepr when we
really worked hard. | don't think it ever got up
over 60. Do you, Ed?

Ne.

We had reascrably zood temperature conirel.

The cabin temperature got up pretty high one time
and then it came back down,

Yes, on about the flrst ornit.
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That's r ght. It got up to about 90.

100, it was. We turned the cabin heat exchanger
on for just a short time and it went right back on
down toc 80 degrees.

It stayed in the area of 82 to 83 degrees the whole
flight.

The humidity in the suit must have heen pretty dry
because my foot dried out. I didn't take any wet-
bull readings inside the suit. The 002 stayed at
zero g1l the time. It never did g0 up except when
we'd go to 02 High Rate, when it would bound off
the top peg and fall back down again. The comfort
and suit controls were pretty reasonable. The 02
demand regulator secemed to work all right. My
umbilicals were short, My fingertip lighta were
lousy. Before launch I only had one that worked. '
On my right-hand glove one of the bulbs obviously
didn't work., One of them did work. On my left-
hand glove the switch on the batterieé would only
turn the lights on if it was in one exact position,
wiich wagn't full throw in either direction. So I
found out I had only one fingertip light that
worked., However, during the flight I didn't use

my fingertip lights except one time when I used
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them for a flashlight. I had my gloves off and I
reached over and got my gloves and turmned the
fingertip lights on and shined the gloves on some-
thing, I didn't use them & lot, I do want to
comment on one thing, though, since we're talking
about the suits here, I launched without the plug
that goes in the blood pressure port in the suit.

I don't feel we should launch these things with

no plug to plug up the blood pressure port in the
suit, especigally when we're going EVA. I think
that was a mistake. The only pressurce points I had
in the suit were in the helmei. Thoge were just
above my ears where I tended to move my head back
and forth within the helmet, I finally rubbed up
all the hair so that it was going in the wrang
direction. When you press against hair for a 1ong‘
time in the wrong direction it becomes very uncom-
fortable. At about the end of 2 3/4 days I took
my helmet off for a couple of hours, and it felt a
1ot better. The only problem is that when you have
your helmet off thers is no place to stow it. We
had the foot wells full of gear, so when I had the
helmet off I just let it float around on my lap,

and over in Ed's lap. There wasn't any place %o
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put it. The micro-meteroid bhlanket that I had
strapped under my right leg wasn't a detriment.

Ly a matter of fact since we had no place to stow
it, I Jjust left it strapped to my leg unitil reeniry,
Then, I felt that if we had t0 get ocut in the water
T didn't want to have any straps hanging off me
that I didn't need. So, I took it off and threw

it on the floor along with Ed's sleeves., I don't
have anymore comments on my suit,

White I wore the EVA suit. I think the mobility of the
gsuit was about what I had expected. Actually, I
think the mobility in some respects was a 1little
better, and in some respects it was a little less
than I had expected, I wasn't able to get into the
right-hand aft food box as well as I had thought
I was going to be able to in zero g. In fact, the .
position that I had figured out to use, which was
leaning forward and reeching in backwards with my
left arm, didn't work out well at all. T had tc
actually furn around 90 degrees in the seat and
reach in with my right arm. This worked out all
right, I wasg able 1o get hold of things in the
box. The surprise that I got though, was that I

could get into the right-hand aft refuse box much

CONFIDENTIAL



McDivitt

White

White

McDivitt

White

MeDivitt

White

CONFIDENTIAL

easier than T had thought I'd ever be able ta. Tt
turned out that I was able to get into that box
egagier while in orbit, by far, than—-

It's a rubber covered box.

It's a rubber covered box on the right hand side.
I think that box does have the capability of stow-
ing refuse In it and stowing some things prior to
launch in it, too.

Did you try that box during flight, Jim?

Yes, I did, T didn't find it easy to get into.

I thought the things we had zstowed in it were

real good things--items that we didn't need at all
in flight and possikly might not need—-

I used all four defecation bags that I h=d on my
gide. T used them up during flight. In fact, you
used one of them.

That's right, we did have a bag of those defeca-
tion bags out. It just happened to be over on my
gide where you could get to it.

Tou were asleep. I had to get them or wake you up.
I pressure-checked my suit. T checked it at 2.5
and it bled down several tenths of a psi. T was

satisfied with the pressure-holding of my suit.
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There was one thing though with the suit that I
wasn't too happy with. I was hot all the time

in the suit. It got so that after a while I got
uged to the normal temperature as being warm,

I could increage the temperature, which seemed
rether strange to both Jim and me, by putting out
my gloves and clesing my faceplate. I could go
t0 sleep. At that time my temperature would go
up considersbly ineside the gsuit. It seemed like
I could stay in there only an hour or an hour and
1% minutes and resgt before T had ic either open
up the faceplete or do something else. So; the
temperature got uncomfortably warm in about an
hour or an hour and fifteen minutes with the face-
plate closed, the sleeves on and the gloves on.
The humidity in the suit, I thought, was quite
dry. I had quite a tendency for my lips to crack
and my nose to get very dry. In fact, I noticed
my nose was8 itching considerably. This wasg an
indicator to me every time I would go to sleep.

I would wake up with my nose itching and feeling
quite hot and uncomfortable. My lips got to the

point where I thought they were going to crack,
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and T was trying to be very careful and keep them
from cracking and getting anymore uncomfortable
than they were. Jim mentioned the 002 sensorsg
stayed on zero, which I was happy to see. T
think one thing that I was fairly happy about was
that the suit, as bulky as it was, wasn'l depres-
singly uncomfortable. I felt that T did have a
pretty heavy suit on most of the time, and T was
a little bit constrained in my mobility. The
idea to have the detachable sleeves that I could
take off after the VA work wag, T felt, a very
good decligion. I felt much more comfortabla,

and I had a much higher degree of mchility arcund
with my arms in the gpacecraft. It was not as
tiring to move arcund as it had been when I was
inside the heavy sleeves. So, I was quite happy
to take them off. We toock them off, I believe,
shortly after my first sleep. L slept with them
on the first time, and then we took them off. I
think they were quite ecasy to take off. As a
matter of fact, | think if you wenl EVA at a
later time you could take those sleeves onhoard,

and if they were made just a little easier to

slip on and off over the wrist, you could take
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them on and off in flight if you wanted to.

I don't know., I'd hesitate to recommend putting
them on in flight. It might get pretty tricky.

T think if you put them on in flight, you'd want
to put them over all the harness, rather than
under the harness,

That's exactly what I was going to say. I think
if you took the life preserverg off, you could
actually meke the sleeves big enough so that you
could slip them on and velcro them across the
back over the harness. Tnis might be for the
type of operation of throwing equipment in and
out. T think in the future, though, a suit as
heavy as this might not be required. The controls
and the switches in the suit, I felt, were satis-~
factory. There wasn't anything that T couldn't
get at in the spacecraft. Tt was easier under
welghtless conditions for me to operate certain
controls. In fact, I think I was able to get

down and unscrew the bellows in the gun hose as
well and maybe a little easier than you could,
Jim. At least initially, I was able to get down
there. Of course you weren't really particularly

trying to do it at that time.
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I suspect I provably could nave gotten down there
as eagsy or easier than you if I had really goiten
arcund 1o itrying.

I don't remember, tut, anyhow, I was survrised
with the ease which I had in getting down.

We were tryirng to dump the pressure irn the bellow
befcre we went VA with iv.

Right, The demand regulator was satisfacicry. My
umbilicaZ ,I thoughs, was very easy to use and
disconnect. T was quite happy fc have the micro-
got in there. Orne comment on the micro-dect--the
first time we exercised the micro-dots on our
stit, they were pretty hard to cperase. Mine got
progressively easier to use each time I used it.
Tre fingertip lights that I had were tetter than
Jim's. I hadl lights witn Lexan tops on them.

A1l my lights worked, and I felt that their
cperatlion was gquite satisfactory. We had decided
te put my lights between the first and seccnd
Joints for several reasons. We thought the VA
gloves would be easier to don and there'd be less
tendency to break them. I *think, though, the
position of the lights was still a little too far

forward if it was intended to put them back beiween
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the first and second join%s, because the lights
were resting right on top of my first joint., I
think if T had worn A gloves anymore, I would
have gotten a very sore first knuckle. If you
are going to move them back, I think they should
definitely be maved back behind the first knuckle.

MeDivitt Where were they getting you, EL?

White © Right on the top of the knuckle,

McDivitt You think they ocugrt toc be back”?

White If they are going to be anywhere, trey ought to be
back here, and I'm not toc sure that is necegsary.
In fact, T think the begt place is behind the
firngertip and in front of the first jecint.

McDivitt But, witr the pléstic covers over the gloves.

White With the plastic cover on the glove, and T think
we've got the right position for the lightas. T
don't think they should be back hehind the first
knuckle., T think they should be in front of thaz
firgt kruckle and behind the fingertip. That's a
good place for them. That's where we've been using
them in the past. I think the Lexan cover
on the light bulb is & darn good idea.

MeDivitt Yes, I think 80.,. too, Shoot! I checked my lights

before launch and found out that I already had one
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of them out on my right hand. I wasn't too happy
about it.

I was a little disappointed. I think the only
discrepancy I found in my suit was that I had no
blood pressure plug either., A point that I was
pretty happy with was that I had no pressure points
from my suit at all on my body. I had one set of
preasure points from my helmet pressing down on the
front forward part of my head. I knew why this
wag, 1'd had Joe Schmitt adjust my cables so that
I could pull my helmet down to a maximum amount

for the EVA work, I felt that I Jjust bought this
digcomfort by having my cables adjusted in this
manner., It was pretty uncomfortable though. I
checked out the use of the emergency botties on

the BEVA equipment and they worked as they were
gsupposed to. 1 wag able to regulate the flow.
Incidently, before I went out the reading on the
EVA bottles was full-scale, 3400 pounds. I was
happy to see that., A1l in all, I was quite happy
with the suit. T think it was a very well designed
sult and it met the reguirements that were levied
upen it. It was a heavy suit and a big suit o

wear for four days, but T felt the guit wasn't as
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bad as | had oxpected it was going to be.

I have one more comment. I'd like %o comment con
the inner liner. We decided to go with the innmer
liner. in and I fclt this was a gocd decision,

Tho Inside of the suit was comfortable, and T
didn't get any pressure points. I think one reason
why neither Jim nor I got any particu.ar pressure
pcints frcm the suit wms that we had worn these
gults a heck of a lot of Sime. T had over 50

houars on my fiight guit., I den't kxow how many

houars Jim had oz his.
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Actually Ed had just finished falking about his
inmer liner. It!d like to comment about the inner
liner too. I thought about it when he was talking
about his. I think that was one of the really
wise decisions =~- to go with that inner liner.

I felt that it offered a 1lot more comfort than
wearing that rubber suit up against my body, or
up against my underwear. I sort of felt that I
was really gulte comfortable in this suit, I
didn't find my mobility limited by my inner liner
at all, and I had made sure that it fit. I think
that has a lot to do with it.

I worked the suit once for about a four~hour
period with just the rubber inside. I did no-
tice it sticking to me, and T didn't feel as com-
fortable. After I got inside the suit with pres-
sure on my body, the suit felt pretty darn good.
I had the knees cut out of my suits. The knees
are still too short. Having been in it for four
days, I know the dimensions are wrong. The di-
mension from my knee down to my foot is not long

enough., It's not just the inner liner, but the
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link net in itself just 1sn't long enough.

You wouldn't say you had a pressure point though?
No, 1t was just a constant pull on there all the
time.

Did it bother you very much during the flight?
Yes, it bothered me a littie bit.

So you really did have sort of a pressure point
then®

Yes, to some extent in that area. 1 had had that
one so much before. It had been so extreme in
some cases that 1t really didr't bother me too
much,

Both of us should mention something about the
visors,

I thought you ought to mention scmething about
your visor problem, your EVA visor or bhne other
one.

Well, I have briefed the visor on the EVA preotiy
well. The one that T will mention now is the
visor that I had on my regular helmet. I thought
that the vision through it was guite good. I
noticed no distortion at ail through it, but I

did immediately put a couple big scratches on it
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iz the beginning when I was unstowing equipment.
1 continued to scratch it throughout the mission,
Wherr I finighed, the visor was considerably
secratched up as you would probably notice if

L

you Zooked at my suit. I don't know what there is

to do about this other thar to accept a scratchy

If you've got the visors down in front cf your
face, you don't tend to scratech it up as much.

I thirk it was really worn cut because you
started cperirg up your viser and leaving it up
over ycur head a lov earlier than I did. At about
the twe and a aalf or three day mark, I looked at
your vigor and it was really e mesz. I took the
helmet off and cleaned the visor because it was
dirty on. the inside and the outside. I looked at
my visor and had very few marks on it, 1 had a
few little scratches, bul very minor. Then T
started putting my visor up more and more be-
cause they wanted us to stay open. Because I'm

a lot taller thar you are, I really started beat-
ing mine up, In the last day, 1 think I caught

up with you and maybe even surpagssed you in the
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amount cf marks on it. I'll say ancother thing.
I'm sure glad we didn't go in for those Lexan
visors that they wanted us to fly with, cause the
distortion would have driven me batty in about
the first six hours.
I think you must ingist on perfectly optically
clear visors.
That's right. You've got to have good optics.
T took my helmet off about three times, and 1
didn't leave it off wvery long.
I took mine off about two times. I took it off
one time for an hour because my hair right above
my ears wad really bothering me. I didn't bother
getting & light-weight headset out, and when any-
body called me, I had the thing sitting in my
lap and I could hear it. T took one of the ..,
and pulled it back and I hollered into the mike,
Ha, ha!, till I could hear it. I said, "I 've got
my helmet off. Unless you've got something im-
portant to tell me, don't bother me." Ha, ha!
And he said, "Okay." 1t was one of those passes,
you know, where you only talk to one guy for about
an hour. Then I took it off one other time for

about a half hour to rub my ears. 1 was quite
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comfortable with my helmet on for two days.

Do you want to know something that's kind of
strange? 1 was more comfortable with my helmet
on than off. In fact, I kind of got used to
those pressure points on the top of my head with
the helmet on. When 1 tock the helmet off and
moved my head around, I felt a little dizzy from

not having these restraints. I didn't feel as

comfortable as I did with my helmet on. The times

I had my helmet off were when I was running D-9.
I ran the D-9 Experiment several times with my
helmet off so 1'd have better use of my sextant.
1 took it off one other time near the end when
they indicated they would like to have every-
thing off. I didn't feel particularly comforta-
ble with my helmet off any more. I got so used |
to having that thing on that I put it on so I
could talk better with the stations. They were
calling me from time to time, and I thought it
would be a little better. Before I forget, I
think the portable headset is really a lousy
design.

1 concur. T think it cught $o be thrown out.
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I've seen the ones they've got ix the MCC and
they're good plair old headsets., 1 don't see
any reason why we can't get cre thatv stays on
your head and stays in your ear. You put this
thing on and it pops off aboul twe minutes later.
It's rot built bo stay on my =ize head and I
noticed it didn't stay on Jim's very well eizttrer.
I think the portatle headset idea is a gecod
idea, but we ought to have a good headset Ior
iv. Ukay. Asg we mentioned eariier the cacvin
pressure relieved at about 5.% and held that

way during launch, It went vack down 1o 4.9

or 4.8 and this is where it stayed for the rc-
mainder of the mission. 1 +thirk that they prob-
ably cvershet their zeal to correct the cabin
pressure that Jonr and Gus had had on Gi'-3 and
put ocurs down so that it was actually relieving
lower and sealing lower than it would have been
desirable. T was expecting it to seal un around
5.5 or 5.7 like 1! was advertised.

I checked my sult gage against Lthe cabin pres-
sure gage and my sult gage Tread higher ithan-

the cabin pressure gage by abcocut .3 of a pound.
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Yes, mine was right on it though.

I know. You checked your sult grge against
the cabin pressure and yours read just about on
it, didn't i+? Was it a tenth of =z pound higner
or wag it right on 1it7?

Right on.

Okay. So mine was reading a 1ittle higher,
iﬁdicating tc me tﬁat rossibly the cabin pres-
gure was higher. But since ¥d's read with 13,
I don's kxmow where we were.

Well, the pressure at which it relicved at went
right into the problem of the temperatare-pres-
gure relief ir the cryogenic oxygen system so
that those two problems kind of lashed together.
The venting in the O2 system was set at around
970.

967, 1 think the pocp sheet said.

Well, it was about 967 or $70. We had the pos-
sipility of losing oxyzen in & steaty marner
out of the gpacecraft if we let the rpressure
rise up above--well, tne ground felt 960, and

T concurred with that figure. 5o throughout

the flight we nad to keep venting our O9 system
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down so the pressure would remsairn down below
960, Thney initially told us to veni it to keer
it at 930 to 960. Then they told us to vent 1t
on down to about 890. From ther on, we vented
it down in the neighborhood of between £90 and
9%, depending upon who was asleep and whe wasn't
asleep., 11 surc seemed to be an umsatisfactory
solution tc two prablems--ore of the casin nold-
ing at a higher pressure than they wanited 1t to
on GU'-3 and also the problem of the O? system
venting outside of the opressure gage. In the
oxygen gystem 1 thirk bthe solutior o putting
the venting down at 967 was a poor scluticn to
the problem of having a poorly desilgned gage.

I think the gage was agair poorly designed and
it should be designed to read azbout 1700 poundsl
Relief should be up in that area.

Il tney really went ahead and Jjacked downh the
relief pressure, to gev it on the gage, I thin
that is one heck of an appreoach to an engineer-
ing problem.

I thirk that's a gross thing to do and if they

did that deliberately, 1 thirk they deserve a
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very black star for that one.

MeDivitt Thney need their heads examined!

White 1 guess we beat that one arcund pretty well,
didn't we?

MeDivitt Yes, The way that we were venting the cabin

was by going ‘o QQ High Rate and venting the
oxygen out througa the cabin vent or going to
cabir repress and using up the oxygen through
the cabin and through the cawnin veni valve
that way.

Wnite I was quite satisfied with the cabin temperature.
It started out and zot pretiy hot ai corne fime
early in she fiight and went up to 100 as you -
noted,and then it went back down into the 80's.

1 thirk it actually dropped irnto the 70's & fime

or Lwo.

Medvitt Tnat's right. It was in tke 70's most of the
time.

White Right.

McDivitt let's met the data book., The dry bulb tempera-—

turce was 80; 80, the first time we tood it.
Ther it was 79, 79, 79. Then i1t was 75, 75,

5, and then they stayed between 75 and 77,1
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think, the rest of the flight. Neo, here 1t is
down as low as 72. Yo it got down to arcund
72 late in the flight, and here we are with a
whele bunch of 70's to 73's and a coupie of T6's.
S0 1 guess that 75 was the average temperature
throughout the whole flight.

White I think our cabir temperature gage was reflect-

ing a little wnigher temperasiure than these,

MeDdivitt No, let's see. 1t was down around 75.
White It went down tc 74 at one time, I rememover.
MeDivity Yeg, I think 7% was a geood average catin lLemp—

grature for the whole flight.

White 1 thought this was a pretty satisfactory cabin
temperature. The suit temperatures were also
downi. Thney stayed down from about 52 to 54
mosth of the flight, 1 thought that was a pretly
satisfactory temperature there. I uelieve that
there was a difference in suit temperatures be-
tween Jim and me because I was conitinually
hollering avout being hot. I think that temp-
erature—-wise Jim was relatively comfortable,

McDivitt I was very comfortable, and as a matter of fact,

when 1 went to sleep, I tended to get just a
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little bit cool, especially i7 I had urinated
all over mysclf.

I den't remember one time during the flight
during which 1 was cocl iz the suit. I think
I was hot most of the time ir the sult. I got
used to it after a while. Uhe only time that
it was nct satisfactory, as far as 1 was con-
cerned, was when I was trying to sleep. Lhe
humddity data that we got doesn’'t go along with
whet everybody was expecting.

No, not by a long shot.

lo, not al all. Our little gage cecmed like
it was working wvroperly. We didn't have any
visible moisture at any time a* any place in
the spacecraft. It seccmed to be indicatirg
down arcund 62 Lo 63 percent relative humddity
which was a big surprise to myself. Witn this
type of data, I began going open faceplate ard
open gloves fairly early in the flight, about

a day or a day and a half, and continued in this
nmarmer just about throughocui the flight. We
uscd the wrist dams quite a bit of the time.

Buit T had my faceplate open with my wrist dams -
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on a great deal of time alse. 1 think you had
your faceplate cloged a little more than I
did. There at the end we were both gecing %o a=
open-faceplate end open-glcves all the way.
MeDivity Yes, we were egpecially going open—faceplate
at the end Jjust to see if we could Jack up
the humidity. I actually zreferred to have
my faceplate clicsed, as opposed Lo naving it cpen.
I went ghead and left it open trying to get
the humidity up. We never really did get it
up over 60 percent, That seemed to be where
it wag going to stay.
White We were happy to see¢ that the 002 sensorn
gagc stayed down low the whole flight. It
would pop up any time we *turned the 02 High
Rate on and go up tc a pretty high resding,
and then scttle back down to zers. I didn't
netice arny particular discemfort versuz day
versus night.
McDivitt No, a3 a8 matier of fact, I didn't either. We
took some temperature readings on the cabin
window frame and they varied by about 6 or

8, 10 degrees at toe very most.
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Wnite Yes, I don't {think there was any discomfort
assceilated with the day-rnight cycle. We didn't
use tne cabin fan as we planmed durirng tThe
flight. We did neglect so turn it oxn initially
during the preparation for Tetro. We nosiced
tha*t we weren't cooling off in the cabin asg
much ag we would have liked to. BSo, we turned
the fan on and immediately the temperature
drcpped down about 10 degrees,if I remember
right.

MeDivitt Yes, that cabin heail exchanger and that cabin
fan really do the job.

Wnite it really cooled it off.

McDivitt Early in the flight when we got the fempera-
ture up to 100, we turred the fan on and <he
temperature went down to below 80 in about
20 minutes, or so. It really did the irick.

White The cabin pressure relief valve was venting
Just a hair abouve %5.4. We checked this out
very many times. Every time we filled the
cabin up with O2 digh Rate, it vented,or if
we used the repress lever the cabin would

vent.
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Here we had an ervironmental contrel system
that was supposed to protect us. We found
cut that the darr thing was overpressurizing.
The first coupic of times, tu keep the FCS 02
bottle from venting, we vented the cabin it-
gelf. 1 found myself sitting in there veni-
irg this tning with my glovez off and my face
plate open. it began to dawn or me that the
presasure went down inside the cabin at 2z tre-
mendous rate. If this ching ever stuck open
and I had my gleves off and my faceplate open,
1 would be a dead man, So we made 1t & proce-
dure te sult up when we were going to dump
this thing. Tnis meant that every four hours
we had te put our gloves on arnd pus ocur face-
Flates down and lock them axnd get all suited
up just in case this vent valve didn't reseat.
Frankly, ag macn of an irnconvenience as it
turmed out to be, I think that was a wise
onancuver, 1 would never suggest that anyone
vert that cabin again without being fully suit-
ed. I think there is such a rigsk iavolved

that you would be feool-hearty to do it. For
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that reason I think that we ought to make an
effort to get the ECS 02 tank vent and the

xCe 02 tank pressure gage oohpatible and at

a lot higher pressure than they are. This
suiting up and unsuitirg every four hours is
for the birds.

I thoroughly agree with you, Jim. There are
two things I want to know. I want tc know if
they deliberately lowered the venting pressure
for the O2 system down to 967 to solve the
problem on GT-%. I would also like to know

if they deliberately lowered the cabin venting
down to 5.4, I'd like to know the answer *o
those two guestions. I think the combination
of those twe situwations make what I feel isg an
unsatisfactory situation in our flight, It |
occupied far more time—

That's right, we were screwing around with
that ECS 02. That's somethirg we never had
touched. It was & gage that we should have
monitored, instead of a thing +that we manipu-
lated g1l the time.

Right. Okay, the cabin pressure regulator,
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I didn't have any comment on that.

Neither did I. It seemed to be doing a good
Jjob.

I felt the cabin vent valve was set lower
than I had thought it was going to be. I
thought it was supposed to be set up arcund
5.7. I'd like to know if it was changed in-
tentionally.

The manual vent valve worked fine., When we
wanted to vent the cabin, it vented.

The cabin repressurization valve worked fine.
I was very happy to see how well it worked
also with my chest pack. Any comment on that?
No, I don't think so. I don't think the cabin
repressurized or overpressurized whenh we were
trying to vent it. Since you were repres-
surizing it and venting it at the same time,

I think the vent valve actually overcame the
repressurization, which is a good thing if
you're trying to vent it, and it is not a good
thing if you're trying to keep it from venting.
Going back a little farther to my other state-

ment, in case that vent valve sticks open
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and you are not suited, I don't thirnk you're
going to have time to get suited. It takes
me toc long to put those gloves on.

Okay, the cavin zir inlet valve worked fine.
We vented the cabin with it when we went EVA.
It apoarertly worked all right when we used
it down on the watcr. I tave no furiner com-
mert on btnat.

Leither do I. It seemed tc work fire.

The cabin air recizeulatlon valve worked as
1t was supposed {o.

As advertised.

Okay, that primary O9 system gets another
black star. I think this is the area that I
want to know the answer to, for sure, I wars
w0 know whethor that was deilberatety setl |
down into the range of the gage fo sclve the
coemplaint on Gemini %. I think tha’t if this
was the case, this is a prime example of poor
engineering. As far as monitoring the system
though, as long as their reading was down be-
low 960 the system worked pretty well. I

felt fairly confident that the pressure was—
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That's right, The way that the thing was set
up, we could sure monitor it because we xmew
it was going to vent wlithoui being on the
gege o 1 think they compromised the whole
system 30 we could monitor it.

As & maiter of fact, we monitored it very
thoroughly and spent about 100 times as much
time orn this syssem as we should have, Jonn
Young's been compleining about this point,

and I think that it's a very poor thing. They
ought to dig up the money and put a gage 1in
there that will do the Jok. Very sirong
point. The guantity measuring system,I thought,
was all right.

I thought it was pretty gocd., I thought it
was excellent as a matter of fact. It was a
very readable gage .. If had tremendous scale
on it, but, shoot, you could read the thing fo

a percent. I don't know why it was any more
readable than the other ones, but I thought it
was pretty good,

The flow rates--I don't have any particular

comment on that., I thought the flow rate on
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that repress valve into my suit was satisfactory
to keep me in a pressurized state and keep me
ventilated enough under normal operations.

Under tough operations though, the flow rate's
too low and you really heat up.

Yes, I think since it was an open loop system,
you had to keep from dumping all the oxygen
overboard, and had to go high encugh to keep

it from dying from the heat. I think it was

a compromige system.

T thought it was well set up. I have no com-
plaints there. Primary O2 temperature--1 didn't
have any commeht on that.

No, neither did T,

The manual heater--I think that you used the
manual heater twice during EVA,

Twice during EVA for about five to six minutes
each time. It responded all right, but it didn't
go overboard. It got the temperature right back

up there, and I shut the thing off again.
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White We were able to turn the automatic part of i3

off quite early in *he fligri, particularly
sirnce this was the problem we wers having.
We were getting—-

Meliviti That was something I wondered atout. You
know, the thing is marked, ard we were always
instructed that when the thing got down below
35 percent we dida' need the heaters any
nere. We shut the heaters off at 42 percens.

White Right,

McDivitt Otviously, the guy that ftold us to shut the
neaters off at 40 percent knew what he was
talking about because we never needed them
again.,

Wnite I think,again, I am very suspicious cf MelDonnell
on tne fix on that gage and on sevting that
pressure on 970, and I'm going Yo get to the
bottom of it.

MoDivitt Yeg, out I think, though, that the pressure
would have still burilt up even if we nad the
relief set ai 050 or so. 1t would have gtil:
tuilt up.

White It might have built up and stabilized,
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because it's a cryogenic system and it could have
stabilized out around 1000 or 1050.

But on the other hand it could have continued to
build right on up.

Sure it could.

But I sort of suspect that the--well, T don't know.
It's different from this other problem where we
were told that the thing didn't require heaters
below 38 percent, and we found out that it really
didn't require them helow 42 percent.

We turned them off at 42 percent.

Right.

The aecondary 02 system—-I thought those performed
admirably. In.fact, they had more oxygen in them
than T thought they could hold. Jim's was up to
arcund 5500 pounds shortly after launch. It re-
mained up there and drizzled cut about 100 pounds
throughout the flight.

Actually they increased by 100 psi each right after
launch,

Right at the first mode of flight. Then they
drizszled back down and stayed at H400, T think,

right on down through the flight. The lowest
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mine got was abtout 5250 maybe.

McDivitt Did you notice ty charce what they were at land-
ing?

White e, I didn't check thom.

MeDivits Iieither did I.

White That was the last thing 1 4nad on my mind, to ten]

the fruth. I thought the guartity measuring was
fine. 1t was a little guegtionable, that we night
have overpressurized on your syssem, bkt I guess
they had plenty of margin in that respect. The

seccndary C_ flow rates were satisfactory as far

e
as 1 was concerned.

MeDivit I think s¢. I was amazed that secondar 02 flow
was such that 1 really didn't get too hot 1n it.

White Yes, I was not as mconfortable as T had tecn a3t
other times.

McDiwvitt You know, after awzile - you kit yoursel? iz the
head so leng that it finally stops hurting.

White It's like that big heavy suil, after swrile you
begin to foel good. 1 know the average guy on
the gtreet probably wouldn't iike the flow rale,
but it didn't secm to be tce bad. Tt wasn't too

ctjectionable.
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I think we jumped into scmething else. We were
in secondary O2 gystem and we weren't on flow
rate. The conly time we had the flow rate on that
was during reentry. The flow rate there was sat-
isfactory. The pressure chviously was satisfac-
tory, but we didn't check it at the end. The
control-— wle put an extra detent on that control.
I think the control was a positive one and we
were able to keep it in the detents where we
wanted it. I had no problem there.

Right, I think that the way it's rigged up now

is excellent. We designed it, It hed better be,
ha, ha!

Right. Oksy, the CO, partial pressure. The gage

2
has been discussed prior to this time.It stayed
down satisfactorily.

Yes, it never got off zero.

Ckay, the coolant— the radiator operation config-
uration—-1  don't have the times in front of me
right now that we went onto the radiator, but I
think it wag about 40 minutes.

A0 minutes.

We went on the radiator about 40 minutes and we
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never had to come off it again. We didn't get

any abnormal operation of the radilator at any time.
One time they called up to me and mentioned some-
thing about the radiator and the coolant loop and
I didn't get any clarification. I lost contact
at that time, and T thought just maybe that I

had a failure of some Type in my primary ccoling
system. So Just for caution sake I furned on the
gsecondary coolant pump and waited till I got con-
tact with them again. They asked me why I had the
secondary pump on, and I said, "I thought maybe

I had a problem in the primary system." They
asked me why I thought that and I said, "I thought
they were telling me something about it when I
lost contact with them. I did it just to be sure."
But that was the only time that I thought we even.
might have had a problem in it, and I turned it
off. We uzed double coolant loop early in the
mission,and after we turned the secondary system
off we did not use it again until the deentry.
Prior to the reentry, we turned it on.

That's right. That coclant system really worked.

Ckay, here is one at which we'll get at them--
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the water management system. I think you have

a few tuousand words you'd like to say about
launch. I think you actuwally already hit on most
of <nem, anyhow.

Man, I sure do. The Normal mode, Drink Mcde, ard
Flusk Mode, We got the water management thing
kind of goofed up. Let's just take the drinking
thing first. The drirking nozzle was attached to
the management parel by a hose and the hose loocked
like it was made out of rotfen rubber. The

first time I tried to drink out of ift, I stuck
the thing into my mouth--

The first bad momert of the flight.

—1 pushed the buttcn in and no water came out,
and I almost had a heart attack. 1 said to Ed,
"Ed, this is going to be the shortest four day
fiight in history." . Ha, ha!

Jin said, "Guess what? The water doesn't work."
Ha, Wa! DBut yeou'd already had a drink out of it,
though, hadn't you?

Hg, 1 hadn't.

Ch, hadn't you?

You handed it to me.
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MeDivitt Oh, so T handed i* over to him and thew he ook a
drink out of it and didn't have any probiem at all.
What happered was the hose was wound ir the helix,
It came out to the gur in a straignt line. When
T drank out of it on my side bthis thing always
crimped Zike it was an old rotten piece of rubber
that had beer benrnt over in that position many

times befeore. It locked lixe somethning trned camo

o

oul of a "890 steamboal or sometning, insiead of
e

White 1t looks like your old oxygen mask hosc.

MeDivite That's right. It looks like my old rotten oxygen
magk hcge. So I think that we oughi to geot at
least a decent piece of hose in there. The next
thing is the water gun *hat you drink from. You
push the button in and a little spigot would come
out and the water would start rumning cut of L&,
This worked greal. You ccould always get the wa-
ter to come oul wher you didn't have your hcse
cent. It zol worse aud worse and worsce and worsc
ard worse. As far as returning it fowavrds the

end of the flight, I almost drowned a couple of

times becsuge I'd get that thing cut aand I couldn't
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get 1t cack in. I finally ended up actually using
vwo rands to cperate the water gun so that I
could get the button back oul.

Wnite The butter definitely did get more friction in it
az the flight progressed,

MeDivitt It seemecd like it was all scored up and it kept
getting worse and worse and worse as the flight
wert on. This could zave been & major dizaster
teo. 1 we had that sun squirting water ingide
tne spacecraft, yocu'd have had water all over the
Blace, I'll be the first to szy that we made a
real ¢ffort to keep the water out of the space-
craft., We wanted to get four days out of the
S1ighyu, I felt one of the major problems would
be the humidisy in tho spacecraft. As 1t turned
out, il wasn't a preblem. We didrn't know 1t righs
off the vat and we were really concerned about the
water, The last thing I warnted to do was tc nave
ar. open waler nozzle running into the spacecraft.
30 L think that takes carec of that. I think the
whele water mansgement panel cughy o be clarified
bafore we fly CT-5. We were arguing about what
pesition Lhe Waste Minagement Hwitch was going to

be in during the countdown to launch. 1 think this ia
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certainly not the time to be deciding what the
heck the position these switches were going to be
in, We were always briefed that this thing would
be in OFF. We were going through the switch
positions and they'd ask me to check in the count
at. About T-45 minutes or so.

ind I couldn't see that one.

You couldn't see that one and you asked me to look
down at it. I saw the thing was in EVAPORATCR,

so I guestion the STC. He checked around and they
had a big flap about what position it was supposed
to be in. Pretty soon we got a call back and he
said if T could get unsirapped and reach the thing,
I ought to turn it cover to OVERBOARD. We thought
it should have been in OFF. They had it in EVAPOR-
ATOR so we finally declided we ought to go to OVER;
BOARD to keep the thing venting. I was already
strapped in the spacecraft. I undid my shoulder
harness and reached around in the spacecraft and
flipped a 1ittle valve over to OVERBOARD where

it should be and then got strapped.

You sure they didn't have you put it OFF?

No, we went to OVERBOARD,

CONFIDENTIAL



62

White

McDivitt

White

McDivitt

White

Mchivitt

CONFIDENTIAL

I remember they argued. 1 thought they had it on
EVAPORATOR first.

It went from EVAPORATOR--

That geems like the least likely of any position
to put it in.

That's right. We went from EVAPORATOR over to
OVERBOARD. So I think a comment that I'd like to
make right now about the whole water management
panel is that it's a simple thing. It's got
three knobs and each knob's only got three or
four positions. We had the BCS engineers at
McDonnell give us a briefing on this simple water
management panel. We had about seven guys there
with seven different versions of how it was de-
signed, how it cperated, and what the different
positions we were supposed o be in. They got us
so screwed up that when we ieft there we didn't
have any idea in the world whatit was supposed fo
do.

I think those designers didn't either.

They didn't either and it was pretty obvious that
they didn't. We went through a lot of discusaion

with that water management panel. Finally I think
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that the four of us got 1% pretiy well squared
away. Then Jjust before launch we found cut down
at the Cape that because they had gotten those
switches in the wrong position we pumped 32
pounds of water out of the adapter, used up all
the pressurant for the water system, and pumped
all the water into ine lithium hydroxide candater.
If it hadn't been for ore last minute check in
the data, we would have lost the lithium hydrox-
ide cardster full of water and nothing to drink
with. 30 we would have had abouil an hour flight,
if we had gone that long. I think thav before

we fly another flight we ought to have all the
pecple at McDonnell and NASA, who are responsible
for this thing get it squared away and figure out
Just where the heck they want these switch posi-
tiong, ard gei them there. If there are a lot of
awitch positions on that panel that aren'it useful
anymore, we should just go ahead and biock them
off. We decided petween the four of us that there
were--1 don't even know what they call those
switches—-

Condernsgate Valve and Water Valve.
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--and the Water Valve should be put in NORMAL
NORMAL. and left there. That was exactly what we
did and we knew how %0 work the waste maragement
valve. We didn't screw it up, but I'm not sure
that if with a little trying, we couldn's have,
We never had to use the Evaporator Fill Mode.
The Flush Mode, or the waste management portion of
the thing,had a couple of different positions.
In the normal OVERBOARD position and in using
the Prereat and Flugh gwitch over crn the side,
we maraged o dump a large number ol urine dumps
through this. We dumped both our launch-day
urine bags which were full. I probably urinated
eight or ten times and you probably abcui five
or six times.

About five times.

About five times. 8o we had a lot of dumps
through this thing. At 92 hours it stopped work-—
ing. Ed had filled up the bellows pretty well
Just before this. I was the man in charge of
dumping urines, it seesmed like.

The Urine Dumper!t!

I was the only one who could reach the knobs and

switches. Tt genersgily went down in spurts.
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About halfimy through the dump, it started
slowing down. Then it just went in very slowly
the last two or three inches. Then I urinated in
the thing and had a bellows full of a mixture of
air and urine. It started dumping. It locked .
like it went down about halfway and then it
stopped. I wouldn't be a bit surprised if it
wasn't the air going out of 1t. It wenl very
slowly for just a short time and then it stopped
completely. Nothing else would go out of it. 3o
I turned off the FPlush Switch and T went from
OVERBCARD to EVAPCORATOR, and it flushed through
the evaporator. We had one more urine dump through
the evaporator and this worked all right. Well,
I'm sure glad that we had those two ways of work-
ing 1t. All the way through the flighl after I'4
dumped the urine through this thing, I kepl say-
inghWell, McDonnell finally designed this thing
so it works after about 30 or 40 attempis and
redesigns But T guess 1 was over-optimistic be-~
cause it did drop out Jjust before the flight.

It finally got to work for 88 hours. We didn't

use the kvaporator Film Mode. Okay, Ed, why don't
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you take over. I extended my wrath.

I just had a feeling you wanted to say something
about that, Jim, ZFa, hal

After having messed around with that thing for
96 hours trying to make it work.

I think you expressed my feeling foo,

Did I leave anything out?

No, no. I had the same feelings. I thought you
might have had them a little stronger since you
were the one who discovered the water gun was not
working.

I'm really serious about that simple panel being
able to screw up the whole flight. If we don't
get that thing figured out we ought to step fly-
ing gpace missions.

One of the worst moments of the prelsunch down
there was when I found out they had that two
gallons of water in the systiem scmewhere and didn't
¥now where it was.

That's right.

The humidity sensor--I thought if the readings
are right, it worked very ﬁell and proved the

roint that the humidity in the spacecraft is
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relatively low, and that the water problem is not
quite the problem we had it cracked up to be.

I'1]1 make a comment on the sponge material on the
gide of the spacecraft at this point,since we're
talking about humidity. I didn't think the s=ponge
material was a very good idea to begin with but
once it was in there and we flew with it, I think
it was—-

It was a real bad mistake! Ha, ha!l

No, [ thought it was all right in there. The only
thing wrong with it was what they had it treated
with for fire-proofing. 1 thought that part of

it was unpardcnable. There is no excuse whatso-
ever for having those ammonia vapors and the hy-
drogen sulfate,or whatever those other things

were that we had permeating around the spacecraft,
We smelled bad enough, but it was no contesl when
it came to comparing ourselves with the spacecraft.
It smelled worse.

1f there was any moisture it grabbed it all. I
don't really think there was any moisture for it
to grab.

I don't think so either, Bd. I kept feeling that
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thing arnd it was dry as could be,

“here was no molsture that 1 could notice.

The sponge stuff on the side wasn't objectionable
to me but the odor that obviousiy came from it
was very, very objectionable. The readingg we
obtained T thought, were easy to take. The stow-
gge ¢f the urit was not a problem. It was easily

gtowed in the spacecraft while we were using i%.

Okuy, I have & few comments on the communications
which we cught o go on to., We'll take them in
sequence.

Okay, why dor't you go along I'1l expreés my COom-
ments

1 think the interphones worked pretty well, I

noticed one thing, thougn, as we progressed along.,

The volume requirsment on both my side ard cn Jim's

gide needed Lo be increased all the time 1o geot-—-

o, Bd, I launched with all my volumes full up.
Ia that right? Anyhow in my interphone, I pro-
gressively raised it as the flight went on.

Yes, I started off with mine almost all the way

up. On the UHF it was absolutely all the way up,
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and I flew with it almost the whole flight.

T don't think it was all the way up. The c¢ne
thing though--I think the initerphone operabion
and quality were guite good.

Yes, I thought so tco.

We were ready to communicate back and forth., It
wag just the way I would liked to have done 1%,

I thought it was very good. Tne UH performance at
the ccuntdown was satisfactory and Just after we
got into orbit we felt that we nad a bit of a
communication loss. We switched to UHF No. 2.
Later during the flight we gsed both THF sets and
didn't have any difference in performarce from
either one. During the recovery you were nsing
the JHF primarily. I think you nad as much com-
munication as you could expect,

That's right. I think so too. I do think, though,
that we had a very bad UHF situation in the first
eight or nine orvits. It was really lousy. As

a matter of fact, I was getting corcerned that
maybe we were going tc have to land because we
were going to run out of communicsgtions.

You were actually working more on this problem
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than I was. You were communicating during the
V4 work snd also after 1 went to sleep. I heard
vou working on the Communications Check and ihat's
when you went to the reentry zmntenna.

Tnat's right, when we ran through these checks,

it finalily became apparent to everyone that the
reentry snbtemna was doirg a better job than the
adapter anterna. And then later orn, 1 switched
back to the adapter antenna for scme reascn which
I can't remember right now. We ran a couple of
more checks and it seemed to be--

I know what we did. We ran an 5F creck, Jim, and
we switcned back to the adapter sc we could use
the HF antenna back there. We got Jjust as good
UHF transmissicons at this time as we did on the
recntry antenna.

When they checked them cut again, they said they
gtill thought the siub antenna was betiter. Uo, we
went back to reerntry antenna,

We used reentry just aboub 99 percert of tre
Flight.

That's right. In the last 55 corbits it was great.

in the first eight it was lousy. 1 was really

CONFIDENTIAL



CONFIDENTIAL 7

corcerned about having to come dowrn because we
didn't have any radics.

White One thing that I'd like to say is, L would give
a good gold star to the controllers down there.
I thought their voice procedures were excellert
and their methods for giving us information were
81l good. T had no comment, whatscever, olner
than I thought it was all very good.

McDivitt That's right.

White I had no objection. I thought there was no time
in the flight in which we got = cluttered voice
from anybody. Yes, I think that is pretty geod
when you have that many people werking the loop.

McDivitt I think so0 teoo.

White Okay, the voice tape recorder--let me vent my
wreth on this cne.

MeDivitt Get 'em Bd, get Tem!

White Right. This is ancther thing that should be fixed
before the next flight. I think we're going tc
end up belng very, very sorry. We're going to
end up losing valuable data from time to time.
This will be due to no reason other than a voice

tape recorder which is poor on all accounts.
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We'tve already lost some very valuable data from
tais flight. We could have taped the entire

EVA and brought those communications back down.
As 1t was, we couldn't tape them because we had
to put the thing in UHF sc that we could transmit
tc the ground., We lost all of the blessed
stuff going to the ground anyway.

There are certain systems in here that I think
are very poorly designed. I think this is asbout
the poorest of them alli. It's located in such a
pogsition that you can not see the cpeation light
when it 1s on. The iight ig in an area where

you normally woeuld put taings. Things get put

or: sop of it so that if you look down there, you
can't see the light. The light is such a small
insignificant thing wnen it comes on. Unless you
conscicusly bend your head down and lock down
below your right elbow, you can not see whether
the light is on or not. The switch is set so that
you have to go in either RECORD, THF, H¥F, or
INTERCOM and you can ncet be in RECORD while you're

on UHF or INTERCOM. This is a very umsatisfactory

metnod of having a tape recorder. The tape recorder
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should be set up s0 that it can record conversa-
tions on normal UHF, HF, and INTERCOM type opera-
tions. As Jim pointed out, in our flight alone

I think we lost sets of valuable information,
During launch we weren't able to tape anything
onboard. We weren't able to tape the work during
EVA. We could have taped some of the work during
the rendezvous part of the flight. I don't he-
lieve we taped it though. The way it's set up
you wouldn't leave it on in that manner. We both
had requirements to communicate over UHF. This
was our normgl mode of operation., If we have a
tape recorder, 1t should have a separate switch.
If there is an hour limitation on the tape, there
should be a 1ight that comes on and is easily visi-
ble on the front scomewhere.

That's right. Ii ought to go right on the VCC.
That's right. That's really where the light he-
longs. I think that it would be desirable and
important to have a voice tape of what's going on
throughout the flight. I wouldn't have any ob-
Jection to having a tape recorder with the capa-

bility of recording more than the one hour at a
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time that we have now. 1'd like to see us record-
ing a great deal of the flight. It'd be nice to
have & switch to turn it off from time 4o time

if you did want to discuss sometning that you
didn't want to go on tape.

I don't think we ought to put the whole flight

cn tape. If we flew a week-long flight, it would
take a week to go through the tape. You wouldn't
want long periods of nothing on there. I think
the way we wanted to operate it this time would
have been all right, if we couwld have Just opera-
ted 1t that way. There were certain periods

witere we put a tape on and ran it all the way
through. Well, that was the tape thai covered

a certain experiment or scmething.

Or. our D-9 FExperiment, we used it,.

Yeg, that's where we used a whole ftape on it.

Then there were periods that were cuestionable
whern you were sSleeving and I wasn't doing anything,
or I was sleeping and you weren't doing anything.
If you carried adequate tapes, and you had adequate
warning when the thing went on and off, you would

not have the same situation we had on the D-5
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Experiment. You could have the tape stop in the
middle of the experiment and be lying on your
back looking out with the sextant. You haven't
got any idea in the world the tape's run out on
you.

Right.

I think that it's a very, very unsatisfactory sys-
tem. It ranks right up along with the top ones,
and we've already hit on some of them already.
The digital command system I thought worked very
well. T thought the light in there gave us a

good indication of several things. It gave us an

indication of when the station was about to come
an and communicate with us. We used this as a
clue to turn on cur UHF to warm our transmitter
up so we would be ready when the transmission ceme
up. I think updates from the ground came up in

a very orderly fashion. I don't have any objec-
tion about that or any further comments. Do you?
Bd, T thought it was very good.

Handled in a very gocd manner,

I think =so.

The only update that I have an objection to is
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that trey updated cur ftime reference system and
ked i3 insccurately updated by & second.

McDivitt Yes, I thirk there is a big fiap about thet.

White I'd like to find cut asbout that, tco. The real
time-transmitier, delayed-time transmifter, siand-
by transmitter--they seemed like they ail worked
pretiy weli. We had no use for the standby
trarsmitier and we used the rezal-time znd delayed-
time trarnsmiiter tnroughoui the flight., You don'f
have arny ccmments con this, do you?

MeDivitd I've got one comment. Wwhen we came over Guaymas
after our computer went out, and we'd aliready
fouled the thing wp, I know, they gaid they wanted
28 o come right-side-up for a critical tape dump.
50 T dia, ard I got = message from the ground say-

ng, "Pub your Zape Zlayback tc CONTIKUOUS." So

put the Tape Playback Switch te CONTINTICUS.

Pretty soon they czlied up and szid, "Do you nave

your THM swisch to REAL-TIVME and DELAYED-TIME?D"

T said, "¥o, I den't have. You're going to have

<o put it down there." Trney didrn!t tother telling

me that trey didr’t have any command capability
whatscever. 1 went ahead ard put the Tape Flay-

pack to CONTINUOUS, which means that you're dumping
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all that tape. If you don't have the real=time=
delayed-time tranamitters on, you're just dump-
ing it into nothing. You're erasing. So we got
some pretty inadegquate communications there. They
should have said, "We don't have any command
capability. Will you please place your tape
recorder and your TM switches g0 we can receive
it?" We knew how to work the thing. It's just
that the instructions we got conflicted with the
normal procedures. Consequently we dumped all this
tape that really was critical. 1'm not sure how
much of it they got on the ground, I'm.not even
sure if they ever got any of it on the ground,
because we got scome not only inadequate but really
erronecus instructions.

Okay, communications——-we covered them in coordin-
ation with the ground a little earlier. 1 think
that the flight controllers handled our flight in
a very good manner. 1 think that when they had
gomething to say, they sald it, and when they knew
that we wanted to talk to them, they'd talk to us.
When thay didn't have something to say, it was kept

in a good manner. 1 thought it was a very profes-
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Yes, T thought that thsy were o be commended.

As i matier of fact, when we have our world-wide
nelwork devriefing or whatever the heck we're
going te have 1 really intend to applaud them
loud and long.

I thoughil the iteanwork between the spacecraft

and the commmricators on the ground was outstand-
ing.

It was rcally good.

No adverse comment on anytime during the flight.
Shoot, if you wanted to talk to them they were
more than happy to talk to you. A 1ol of times
they'd come on and say, "This is Guaymas. We
have your ™ solid. We don't have anything for
youd. If you have anything for us, we'll be
gtanding by." And that would be 1t. They were
really good, 1 thought. We've about covered
procedures.

RHight, 1 think we've hit that too. Okay, the
communication controls and switches——voice control
center-~1've always beern pretty happy with that.
One other thing I want to comment on is the voice

consrol center. If we had carried that idicotic
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contraption that McDonnell had designed to keep
the moisture out of that thing, we would have

had one more hunk of junk in the spacecraft with
us, It would have been a completely uselegs thing
because of the number of times that we switched
switches on that VCC. Heck, we switched switches
on the VCC more than all the c¢ther switches on
the spacecraft put together. I think if we would
have had to pull off that big piece of plastic
every minute, it would have gone on the floor and
stayed there, That's right.

That was a very pcor fix to itry to solve a bad
design.

Okay, why don't you talk about that sleep config-
uration?t

Okay, with the sleep configuration, we knew right
away we had bought a weenie. The first time I
tried to go to sleep, we tried to turn everything
off, We tried turning all my volumes down.to Zero.
We turmned to PUSH-PO-TAIX only, and I could still
8it there and hear it about a one by one level.
It was just enough so0 I could hear sudibly what

wag going on and understand if I paid attention
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to 1t.

If you really listened, you could hear.

“hat's right. If you were very close to going to
sleep and something went on that was interesting,
you could hear just enough to wake you up and
gull your interest to it. It made sleeping
rather difficult. We didn't want tc disconnect
ourselves from the system altogether. We'd like
to have a way to actually turn the volume all
the way down and provide the astronaut that's
avake the capabllity of controlling the voice
somtrol canter's volume so that he can turn the
sleeping astronaut's volume up and talk to him
anytime.

That's right. I think what we really need in
there is an ON-OFF switch for each half of the
VCC.

3o you can effectively cut him off and turn him
back on.

That's right. You just reach over there and you
break the communications with a simple ON--OFF
switch. Then 1f you've got to get to it in a

hurry, you just flip the thing back on and then
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talk to him., I don't know where on the VCC you'd
mount it.

I think they can solve that problem pretiy well.
It might not be in that mammer but I think they
can solve 1t so you've got it definitely on or
cff.

That's right. They need a simple way of disconnect-
irg the man from the communications center without
disconnecting hig—~

I1'd say that this was a very unsatisfactory con-
dition. When we finally went tc get some resi, we
discomnected the communications cord at the hel-
met. 1 think this is an extremely uusatisfactory
mode. If we should go pressurized at any time

and have to pressurize our suits, we'd just leosc
communiications between each cther. This would be
a very, very unsatisfactory situation. I believe
that this should be corrected prior te the next
flight. The 3Beacon Contreol, Adapter and Reentry--
no comment. Those were all right.

Yes, that was excellent.

The ™ control transmitter and anternma--1 don't
have any comments on them.

No, they were pretty well designed, I thought,
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That's right. Okay, tho electrical system——

tom
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Ckay, the systems moniforing. 1 thought it was
satisfactory. We went through and monitored the
systems overy time for the G0/X0 30 thecks, and
quite a few times along the line in addition tc
this. So I thought the method of monitoring was
satisfactery. I don't believe we really had any
way of moritorirg the electrical power remaining.
Yeg, that's a drawback, and we all know it 1
guess,

Right. That's an unsatisfactory conditionand

I don't know what we're going to do about it.

I think it's too much of a job to try'to think
that you're going te sit in there and calculate
all the things you have on,and try to keep an
onboard plot of what electrical power you have
reraining.

Yes, 1 think this is &z ground function. I don't
think that we can zrealistically do it onboard the
cpacecraft.

I don't believe we gol any indication of how our

glectrical power was going from the ground ,except
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for one +ime when they called cs up and told us
we were 190 amp-hours, I thirk it wag 190 amp-
hours, over-—-

"hat was after we Turned the computer off. I
wanted to find out why we turned the compuler off
and 1f we were really short on electrical power.
Then they told me we were 160 amp-hours over thre
200 amp-tours cushion. I almost went throught the
overhead.

T thirk I'd like to have had a Iittle more infor-
mation from the ground on the status of ocur elec-
trical system. The main batzeries—-I have a com-
nent on them. They started out with a charge of
about 24 volts and progressively decreased to the
point where I was a hair concerned about them.
They vrogressed dowr 30 the 22.5 reading and
begar. 10 shade lower than that near the end of
the mission. T was using the parallax to be sure
I had a satisfacsory reading on the gages each
time. T noticed they decreased down o a mirimum
of 22.5. Maybe it got *to 22 but it was getting
near the end of the migssior.

Ha, ha! Maybe 22.49.

Just the way I1'd lean my head I could gen the
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reading the way I wanted it. Ha, sl The
sauib batteries—-our clectrical bricfing I
thought, was very good. LEverything behaved just
the way they vold me. The squit balteries started
out proviy high,arcund 27 or 28 velts, and they
prograeesively decreased in veltage as we went
trrough the mission, The main batleries--every
time I checked them they always checked out at
about % - as far as the amps were concerned. The
adapter batteries--I was glad we'd had the brief-
ing on them because | realized that knees on the
adapter batbteries were in operation during the
launch when we zotv a nigh reading on the left

tack ammeter up arcund 27 or 25 amps, and we nad

&)

a reading of arcund,l believe,14 amps on the rignt
onc. 1 didn't alarm Jim with this information
because it was still below my cut-off peint of aboud
3C amps or so. I felt fhat it was due to the knees
in the adapter batteries causing unegqual leoadings
of the main batteries with respect to the adapter
batterics,

Hoid it. 1 want to make some comments about the

cleetrical gystem and the power as we used it.
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When we powered down, we turned off the a. c.

power, the OUAMS power, the ACME bias power, the
rate gyros, the horizon gcanner, the IMJ, the
computer, both FDI's, and the gttitude indicator
lights. We operated with as littic in the way
of cockpit lighting as we possibly could. It

&0t less and less and less as the flight progresscd.
In earlier orbits we had all the lights on in the
cockplt—the over, the middle light, and the two
side lights. Then for the night time passes, as
the fiight progressed, we got around to using the
red lights. We finally got arcund to making the
night-side passes generally with one red light omn
or one white light on, as we got more.confidence
in the spacecraft. 1 think we save quite a bit of
power that way. They were surprised that we were
160 amp-hours ahead, and I don't think that we
got that way by accident.

I've got a comment to make on that. We were both
watching the loadings and 1 could read them a
little better over there. We started out operat-
ing arowd 14, maybe & little better. The reading

on the combined amp-hours slowly decreased down
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and riear the end of the misgion, we were down to

172 or 1% amp-nours on unpowered dowr configuration.
That was ag low as I saw it go, down around 12.
Another thing that we did was that when we weren't
sewtelly planning on trarnsmitting on ore of the
radios, we were always putiing the mode control
swizch to IKIERCOV, wnich weuld then cut the {rans-
mitter off tne lire. You cculd actvally see the
amneter go down 4 1ittie b®it. Sc I think that

by reaily powering down the spacecraft and getting
all the ron-essential items off trne lire, we nelped
ourselves a lot. We got this 160 amp-hour cushion
because we really worked &% il, not tecause i3

Just happened 1ike that.

Thisg takeg & little diligerce.

Yes, not because it was a miscalculation on the
guys who were planning the flight, but Jjust the
fact that we really worked at keeping the lights
off, keeping the radiosg off, and keeping those
little bitty thirngs down. You know, you only

rave to gave two amps per hour. We ran or a single
sult fan zlmost the entire flight, except when Ed

was getting warm when he was sleeping we had to
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go to two suit fans.

White Right. When it got so uncomfortable that T
couldn't sleep, we would go over. We really did-
n't do that toc much.

MeDivitt No, we didn't. We made a real effort to keep the
electrical load down. 1 think that it sort of
showed up there towards the end of the mission
when we really had enough spare power to run the
IG5 through the last day--uselessly of course,
but at least we ran it,

8.7 Computer

MeDivitt In the launch we had the computer in AGCENT. Iid
was reading out the errors during launch. 1 read
out the rates which didn't reguire any information
from the computer.

White I was readirgout the lack of errors most of the
time.

MeDivitt Lack of errors, right. Why don't you discuss the
error status.

White 1 think we discussed it earlier and I'11l just go
briefly through it. We didn't have any errors
that I feel would be worth repeating during Stage I.
At guidance initiate we got a fulil-scale-down indi-

cation., Thig indication I had been told
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falrly rocuiine, and 1t appeared routine’ tc m=

too as 1Y began to steer ixnto zersc and steered
right on into zere. As we apprcached BKCO the
error started to increase a little bit and ixn-
creaced out to a little less than a degree in
piterni~-down orr the error needle. Aside from that,
we didn't nave,as far as I can seg any cther error
thal was worth tzlkirg about during launch.

Okay, at 53C0 + 20 the IVI's counted up as we
separaled,rolled around, and did all the maneuvers
we were gupposed to. The IV1's acted as they should.
Wher. I got turned sround and was faced toward the
apacecraft I was in & hurry tc get all theese
things dene. 1 started thrusting and I went from
figyoen~t to Caten-Tp,and then hit the Start Come
ouston. . I lost a couple of feet/second here,
but this was sort of dnsignificant at the time.
The IV1's counted up izn the Catch-Up Mode arnd they
operated properly throughout the rest of the chase-—
phage of the mission, We were getiing the kirnd

of inforration thal we needed right there early

in the flight. ¥d had %2 punched in and i1t read

out at 30 feet/second, I think he said earlier,
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White Yes, I picked that up later on because I wasn't
even concerned with it since we had a good orhit.

McDivitt Once we had a good orbit that kind of information
wasn't that importent.

White Do you want the IVI readings at this time?

MeDivitt Yes, you might just as well read them out.

White The IVI readings at the time we decided to read
them --at zero, zero, zerc on the atiitude indi-
cator «~ 20 forward, right 11, down 5.

MeDivitt The attitudes weren't really what they should
have been, because we had a good insertion and
we had to go right then and we had to get turned
around and get at that booster. I didn't fool
around with getting the spacecraft at exactly the
rigiht attitude to read out the IVI's. I thought
that was of azademic interest. It would be great
for post-flight analysis but it wasn't going to
help the flight at ali. BSo I didn't do justice
to those things. I'm sure that we can go back
and resurrect this thing to find out exactly
what it was. It wasn't very meaningful at the
time. The orbit maneuvers congsisted of really
Just chasing the booster around and reading up the

IVI's as they came out. We received all our updates
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properiy. We got the computer onm and got it
losded., The DCS updales were going irn and thney
were getlting vecification on the ground. One tine
1 remcmber we diden't get tho DCS light. As a
matver of fact, they scont the load up again and

we still didr't get tac DCS light. ey verified
on ithe ground that it was golng in.

Well, the funny thing was when the computor wasn't
cn we got a DCS light.

Thz DCS lights comwe on when they get set up for
the TX and serd oub a pealbtime command, Soo.

Well, maybe the TX wher tney sent up— They
kept velling us that they got a good load in it
and [ had zno light. I rcally didn't gulte believe
them.

Neither did I. Ag a matter of fact, we had it
verified at the next stutlion.

Okay .

And that's where the onbeard computer thing ends.
I might go through what happered tc the thing.

We were over the States wnd hsd <he onboard compuser
on for getting a new load in it. 1 gotv just about

aover Florida. He said, okay, I could turn the
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computer off. I turned the switches off and
nothing happened. The comp light stayed on

and I don't even think the malfunction light came
on, did it? WNo, it didn't. So I said, "Well, that's
interesting that the darn thing doesn't go off."
So we flicked the IGS power off and back on
guickly and told them on the ground that it

didn't look like I could get the computer to go
off and stay off.

I think you ftold them you thought you had a
failure in the switch,

Yes, 1 told them it looded to me like I probably
had a failure in the ON-OFF Switch or the ON-OFF
switching function. And they said okay. So I
gaid, "What do you want me to do here?" I knew

we could always turn it off by turning the IGS off,

but I wasn't too keen on that, S50 they said, "Stand
by. We're going to have the experts check it. '

5o we flew on out of communication with them.

T think they talked 5o me over Bermuda too, but
nothing of much importance. They said to stand

by they were still checking it. Then we got over

Tananarive and I got this nmessage to turn the
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switch to the OF position but to Turm tae a.c,
power to ACME,whirch was going to power down the
computer whether we wanted it to or =ot. I

wasS a volce relay station but we weren't getting
the voice relayed. We were just getting a message
sent ur from somebody crn a2 grourd. I'm guite
sure we didn't have any controllers at Tananarive.
I don't really know who was talking to me. Probably
som= OCK TECE. &o, nOt being avle to discuss the
thing with them and not kuowing what the status

of my total electrical prwer was at the timo, I
went anead and ftuarned them off, The comp light

or the malfunciion light came on and then it sort
got dim and went out. Then I sort of figured that's
the end of the ACPU. BSo we put the tning back

orr ¢over Carnarvon and back off again and it
wouldn't come on. It was dead, of course. 3o
that's the life story of the computer. Then we
played & lot of games afterward trying to make

a dead man come back to 1life. 1 have nothing

else on the computer. I sure wished I'd have

had it though.
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8.8 Crew Station
McDiviti Controls and displays—okay, 1'1l talk about

that. The gequential Telelights all operated
properly-—came on in the proper colors, and
punched off and everything. The event timer
operated properly. The IVI operated properly.
The flight director indicator operated properly.
I would 1like to discuss the GLV fuel and oxidizer
pressure gages here for a mimite. We got about
a $25 million vehicle, I think, that depends almost
entirely on a launch., We've got an onboard
manual detection system,or something like that.

White Malfunction detection system.

MeDivitt Malfunction detection system. An integral part
of the malfunction detection system, are the fuel
and oxidizer pressure gages for both the first and
second Stages.' This is one of the abort criteria_‘.J
On the scale of these gages down helow the glass
igs a beautiful, beaptiful set of lines and numbers
and hash marks -that are wrong. They updated the GLV
information and found out that these things were
in error by quite a bit. Now, to take and fix
these gages would have taken a couple thousand

bucks. I don't know exactly how much or how
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long, but it would have taken a few dollars. In-
stead we decided it would be simpler and cheaper
and a lot quicker to go ahead and paste some
paper decalg over the top of the glass. The
parallax with these things is horrendous. The
decals were pasted on over the top of the glass
in such a manner that they completely obscure

the inside-the-glass readings.They also obscure the
center needles which are not only the clue to
what the tank pressures are but a clue to whether
you have any APS power,which is also critical.
When you cut these things back so that you can
see the inside needles, -  you see the inside gage
too. T think this nickel-dime fix to our multi-|
million dollar vehicle is ridiculous. I think
that we ought to get those inside gages painted
the way that they're supposed to be painted. I
think we ought to end this Mickey Mouse gage
routine right now and get going on GT-5's fuel
and oxidizer gages for both stages. It's ridicu-
lous the way they are right now. The altimeter
worked ag advertised. I mentioned that it went

down and back up again at around 100,000 feet.
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The rate of descent seemed to be all right. The
accelercmeter was okay. The switches and circuit
breaker panels--I had no comment. We knocked a
couple of switches and circuit breakers off dur-
ing the course of the flight. We always caught
them and got them back on quickly, or maybe we
didn't get them back on quickly. We got them
back on quickly enough because nobody ever said
much to us about it. They commented orne time.
Two times,I think, they asked us if we fturned some-
thing on or off.

I remember that. One was over on my side.

Was one the A pump on the secondary

loop or the B pump on the secondary loop,or did
you turn that on?

No. I think one of them was up there, and I for-
get how we got it on.

Maybe we Jjust bumped it. Yes, there was another
one over on your right-hand side and there were

a couple of them in the center circuit breaker -
panel. One time I know I bumped one on the lefl-
hand side circuit breaker panel. I thought it

was the.electronic timer, It was one right above
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that. I almost had a heart atiack when I saw
that thing go down because it would have messed
up the whole time reference system. I thought
the switches and circuil breaker panels were
very good. T have no complaint about it. 1
think that's a well designed cockpit. The mirrors
were fine and the swizzle stick was a real life
saver. 1 can't reach the circuit breakers and
switches over on the right-hand side unless I

use the swizzle stick. I had to do a lot of
switching when Ed was sleeping. This swizzle
stick was the real answer.

I've been always telling you to get some long
arms. Hg, ha! T didn't use the swizzle stick
very much.

Yes, bult you don't have to reach over and get
those switches all on the left-hand side.

1 found the swizzle stick was quite useful for
ungtowing items out. of the center stowage box.
That's right.

It was really good there. I used that every time
when 1 unstowed.

It's a good piece of equipment. Okay, lighting.-do

you want to cover the lighting, Ed4?
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Okay, I think that the lighting to me was sur-
prisingly good. I think that at one time there
was a press to put two white lights on elther
side on the ingtrument panel. 1 think the lights
on the instrument panel should remain just as
they are. 1 think we used the red light much more
than we used the white light. There was quite a
bit of +time when you had to do a lot of out-the-
window operation at night and you wanted to have
some reference inside. The red light doesn't
seem to destroy your night refarence at all. So
I think the instrument lights, the two on either
gide above the panel, are satisfactory. 1 also
thought the deletion of the red light in the cabin
light and the substitution of a bright white
light was certainly gocd. There were several times
when I wanted to get a reading on something right
away and I didn't want to fool arcund with dim
lighting. I would switch on the big bright light
and I was almost always able to get good readings.
Now when the sun was really bright in you face,
there was a period of time in which your eyes

had to adjust to the instrument panel before you
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could make the readings. 1 think you could put

apot lighws iz there and rot get by that procb-

That's exactly what I was going to say. TLdghts
gren's going to solve that problem.

Mo, 1t's just vlain bright outside, When you look
tack i, even though you have your lignts on, it'a
fairly dark insicde., I personally wasn't troubled
by this very many times during the fiight. Were
you, Jim?

Ko, I wasa't.

I didn't Feel that was too bad. 5So actually T
f'els 4rat the lighting, although zot abundant,

was adequeie., I thirk the gclual lighting of the
ingtruments would certairly ove nicer Zf we had
irdividual instraments 1it up. ©Oh, ene thing —
several times X weould like to have nad & flash-
lignt in there, scmething where I could direct a
real beam of light. ''ne 2itblc side lights [
thoughly were cloge to being useless. I didn't

see my littic gide light, thc avxiliary light,
very much at all.

As a matter of fact, J didn't either.

Very seldom. 1 think that if we'rc going to have
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a little auxiliary light like that, it

ought to be a light--

It ought to be a bpig auxiliary light!  Ha, ha!

-- a directed beam. This goes right back to
something that we forget to point out in water
management. I think we ought to peint it out
right now loud and clear. I think that we have
to have & system in which we can gage the water
gutflow. I thirk the medical people feel fairly
strong about this also, I know that I restrained
from drinking because I didn't want to drink all
the water out of there prior to the end of the
four days. 1 got a feeling Jim was doing the same
thing.

That's right. I was doing exactly the same thing.
I didn't drink abundantly at any time during the |
flight except perhaps right before the ra2entry.

I felt T was taking cuite a bit of moisture with
ry reconstituted foed. I felt that if I overdid
it the first part of the flight, we wouldn't get
through tre last part,because water is so critical.
That's right. We've got a number of expendz2bles

like CAMS, and we've got a couple of gages for
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the propellants. We'lve got the NGS5 oxygen. We've
got quantity gages for that. We've got electrical
power and we've got ways of measuring that from
the ammeter. We've got food and we can always
count that. Bubt when we get down to water, which
is Just as critical as all these other things in
flyimg long duration missions, there's not a single
way in the world we can measure how much we've
gotten or how much we've drunk. T think it's
imperative that we get some method of measuring
this thing before we try to fly ancther long du-
ration flight.

The white light on the little ulility light was
not satisfactory. We tried to look to see if we
could find out what we had in the cabin bottle—-
Water ftank.

And that wasn't satisfactory. I think we ought -
to have some type of a metering system which
would enable us to actually determine the water
that we've utilized and in some way Krow that
we're getting it out of the adapter. 1 don't
know. We need to look into the whole water
metering system, which is non-existent,and sce

if we can't get some kind of system.
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You know even if we can't get something that they
can pipe into the spacecraft, at the very least
we ought to TM the pressurant pressure down to the
gvound and back up agein, or something, and get |
some sort of calibration curve—-

5¢ that we'd know what we have remaining in the
adapter.

We could at least call the people down at the
ground and say, “How much water do we have left?"
That's right. And I think we ought to be able to
tell what our bottle has inside of it in the
spacecraft.

Yes, I think they're really two separate things.

I think first of all you've got to kmow the

total water that you've got left and the rate

that it's going down. I think the second thing’
that Ed's pointing out is that we don't even have
any way of telling what the water supply is in the
spacecraft. The first clue that you get that
you're out of water is you just run out of water.
The lighting on the water management panel T

think is just about non-existent. You can see it

in the daytime. I you know the position of the
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gwitches and krow where they're supposed to be,
you can make sure they're located properly and on
ire preper indiegtlon, bubt I can't read azything
down In that area at night., The lightizng is very
poor in that area.

One lning that I'd like 3o comment on here a
1ittle bit is that : amber light that I insisted
vnat they put on the Treheat-Flush switch over
back of ithe water menagement panei. T Telt It
came in roal handy. Two times during the course
of the flignt I left the Prehest swiich on after
I flushed it for short pericds of time to make
sure we didn't have ary ice left in the lines,

I did it or every occasion, but two times the
thing that celled my attertion to the fact that

I 5611l had the *thing on, was the fact I could

sge lhet orange lighl~—amber light—shining up be-
“woen ithe food box and the front of bthe spacecraft.

T could rell that I had another light on in the

ind so I think the left panel, cernter pancl, right
parel, pedestal, and conscle are not 1it abundantly

tut zre 1lit what I'd call adequately and perhaps
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a little margingl in some cases. I had no diffi-
culty in reading the designations on the switch-
breaker panels. 1 think they were lighted ade-
gquately alsc. I'm not going to say they're
lighted well, because I don't think the lighting
is real good in the spacecraft. The water
management panel isn't lighted properly. I'm
not sure we really have to have it lighted too
well. The utility lights,I think,as they are
now,are very clese %o being useless. It's like
taking a match and trying to use it to find your
way arourd. It doesn't provide enocugh light.
From time to time I would have liked to have had
a light which had a 1ittle stronger output of
light available, s¢ that I could--I several times
wanted to look behind my seat for things at night.
and I'd like to look down into the area in the
water management panel light.

Yes, I think probably the wattage on those bulbs
should go up an order of magrnitude tc make them
effective.

You uge it so seldom that it wouldn't be & big

power ugse. You'd only use it when you needed it,

CONFIDENTIAL



-.UZ‘

MeDivitt

White

MeDivitt

White

McDivitt

CONFIDENTIAL

It wouldn't be something you'd use very often.
I'11 teil you what it all is,though. When you
warnt it, you want scmething that you can see.

You just can't see with those things at all.

I den't particularly understand what the interior
ard exterior lights mean. Do you?

1 think the exterior lighting is probably the
lighting that could probatly be used for docking.
We didn't have any exterior lightis.

I thought the intensity centbrel of the lights was
an absolute necessity and T think it was satis-
factory. I think the fingertip lights are quite
uscful, and were commernted on s.iresdy. "hey should
nave the Lexan covers, and we've alsc commernted
that they should Be located boctween the finger-
tip and the first joint. The onboard data--now
here we come to a very usefvl piece of eguipment.
Fa, hé! I believe I made a considerate effort
three times to update that thing, and I never
got up with it any one of those {times.

We nad three positions on our flight plan sirip,
We had launch,the first five minutes—- ‘the next

time I tried to get it was 23 hours. The next
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position was 88,  Ha, ha!

And neither time did I catch up really where we
were., 1 turned and tumed and turned and then
got distracted into something else.

Quite frankly, the only things I. ever saw in that
flight plan roller were the 23-hour and the 88-
hour times and I never even read what it said,

I didn't quite agree with--

84 it was, I'm sorry. It wasn't 88, it was B84.
And Ed wrote something on here. He wrote my
parachute-~deploy time.

1 wrote your times during reentry on there.

1t would have been much more useful if there
hadn't been anything on it at all.

Yes, we put a few {times up there—-

I ceouldn't read those things, which were the only
numbers that 1 really was interested in at all.
AO0K  2+3%8, Ghute 12+33. The only two that I
thought you really needed were those two. I put
them on there. I diart thoroughly believe Gus
when he ssid you ought to tske the thing out,
throw it away, and leave a hole in the instrument

panel. But I'm inclined to agree with him right
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Fow. You ought to take it out, throw it away,
arnd leave a hole in the inmstrument panel. 3us
honestly, what I do think ought to go up there,
is a good digital clock readout,

I don't think an aralog cleck in that position
would do you any good though.

They both have a high degree of parallax.

Yeg, the parallax would make it useless. I thirk
if it goes in there it ought to be digital.
Yes, a one-second clock.

I'm not really sure that we're going to get a
digital clock in because of the complexity and
the weight and a1l trat Jjazz.

Let's %talk about the clocks right now, Jim.
Okay, let's talk about the clecks.

I'11 hit mine and then you hit yours and then
where should be a conclusion that we could come
to.

Very good.

I think the clock on my side is unsatisfactory.
I wouldn't recommend f1ying it on another flight.
It's difficult o read. Thnere are two hands
going around, keeping track of minutes, and some-

time Sou read the wrong minute hand. The one
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that's keeping your hack-3it's casy to mistake for
your minute hand. The way the face is marked it's
difficult to read the minutes out. The hours
interfere with each other. The whole readability
of the clock is unsatisfactory and the readability
of the hands is unsatisfactory. So I think the
clock is out in all counts as far as I'm concerned.
1 kept watching Jim's clock over there and I think
1 could get a better Greenwich Mean Time off of
his clock thant T could on mine on my side of the
instrument panel.

McDivitt Hey, let me comment on mine. I thought the reada-
bility of that Accutron 24-hour clock was cxcellent.
The accuracy of it was lousy. It lost four or
or five seconds every day or more. I reset it
about every 24 hours. My Omega wrist watch that
I had set on GMT never lost a second, except I
forgot to wind it one day, and it ran down. It
atopped. Ha, ha!

White I was guilty of the same thing.

McDivitt But the Accutron clock on my side of the instru-
ment panel, that they put on as sort of an

afterthought, was indeed a fine clock as far as
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readabiiity. It didn't have any chrcrnomeier func-
tion to it au all. It had strictly a second,
minute, and hour hard on it. Ti teld you GMY

ard it dida't tell you anything clise. It %old

you GMT in a way you could read it. You could
read out the minutes, you could read cut the nours,
ard you couid read out tne secords. I really

didn't heve any Srouble with it at ali. I had
a nice thin sccond hand which I find to be much
more useful than those great big blunt things
with huge arrows on the end of them. I hate ve
lose the chronometer feature orn that right-hang
gide, but I do think that the readability of
this tning,as far zs the GMI is concerned, is =0
much susericr to that other cleock that it isn'st
ovorl comparable.
I'mn nos sure that the chrornometer function oz
that side 28 really too imporiant.

Don'T you?
Mo, 1 would be perfectly happy te go ahead and
take thal .out ard put a good clock on there in
Greenwich Mean Time. Necw I've got some further

Comments orn——
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McDivitt I guess what you end up with is two clocks that
aren't any good., Either one of them aren't any
good. You'd rather end up with one clock that
was good.

White Yes, the way it's combined together right now,
it'e really not toc goeod. I hacked your OAMS
burn on my watch., I work with two clocks on my
left arm and 1t worked out real well for me. I
nad elapsed time on one and I had Greenwich Mean
Time on the other. I used the elapsed timer as
the one orn which I made my hacks. So I feel we
got adequate backup. I1f one poops out, you can
use the other one to make your time on. 3o, I
tnink we should have a good clock to keep track
cf the time in the spacecraft on the instrument
panel. Kow, I'd 1like to get back on the clocks
again. I think that elapsed time 1s the only kind
of time that we ought to have in the spacecraft.

I think that we ought to have a good method of
keeping track of elapsed time. I think probably a
ten-hour clock that keeps track of each ten-hour

incement that you pasa to a high degree of accu-

racy, is the kind of clock that we need. I don't
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know what we're going to do about wrist watches.,
Maybe they'll design us a ten-hour wrist watch
that we can wear. T don't see any reason why

they can't. They can design twelve-hour cnes just
as easily. We're going to go to this in Apollo.
We should face up to it and go shead and spend the
money to get ourselves a proper timing piece of
equipment and get our ranges and stuff operating
on elapsed time. In long flights this is the kind
of thing that's going to be of interest. It was
confusing to me, to tell you the truth, to operate
on Greenwich Mean Time and elapsed time through-
out the flight. I was constantly adding and sub-
tracting. They'd call us up Greenwich Mean Times
and I'd want to convert them to what I was Using
on my flight plan, T found this a great incon-
venience,

I concur with what Ed said. 1 ran the whole
flight plan using elapsed time except for the
times where they called a specific GMT time to
perform a function. I did it off of a twelve-hour
face wrist watch. 1 added up all my twelve-hour

incements and came to whatever I wanted., If I
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had something like 8% hours and 15 minutes, I

had %o figure out that that wes six fimes around
the clock and enother 11 hours and another 15
minutes. Obviocusly,not the best way in the world
to do 1%, but the only way that was practicsl from
the standpoint of the flight plan.

White Well, to tell you the truth, Jim, I feel strong
encugh about that elapsed time that I would be
happy to go with that type of a system of timing,
and just go zhead on elapsed time all the way and
uge twelve-hour incements. They would call up
your time and elapsed time and use your own clock
to keep track of it. I felt it was simple enough
also to dc it in this manner. 3But I feel that
this is infericor o having a good elapsed timer
and ten~-hour digital incements.

McDivitt I tell you I hate to see ue get involved in some-
thing where you've got a clock thals so difficuit
to read,where you've got to add up twelves and--

White Now you're on the other side of the fence now!

McDivitt No, I think that we ought to do things like retro-
fire time and that  gort of thing in a

standard time that you can use —-= something like GMT.
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Well, you really need— -glapsed
time. If we had elapsed time--

If we had a good elapsed timer onboard the space-
craft, I would say that there's no doubt about it,
Elapsed time.

I think we ought to start working on it right
now.

Elapsed time is the way we should go. I don't
think that with the timing systems we've got
availlable for the Gemini that we want to go to
elapsed time for the whole mission.

Trying to get our data back from this flight is
going to be a horrible mess because of those two
timing systems.

I know it. T agree. Before we launched, we knew
that we wanted to run it in elapsed time, and
there waan't any doubt about it.

I think maybe if we make the point strong enough
maybe they'll get busy on it.

You're right. We'll get going on it.

Okay, why don't you take the checklist cards, Jim?
The checklist cards. We had two complete sets of

cards that were brcoken up intc twe groups. We
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had the launch, insertion, Mode IT and Mede IIXI
aborts, EVA, the suit check and all the things
that we were going to use in thne first five orbits
of the flight on one set of cards. We had ancther
set of cards from Pre-Retro Checklist down tc the
post landing and emergency egress. The cards
inciuded all the plots that were needed to do all
the retrofire and to make corrections to take

care of all the non-rnominal things that might
happen to us during the retrofire. We also had

in this group of cards a card that we uased to con-
tain the final retre information such as with

OAMS or without OAMS Tburns, time to reverse bvank,
and all the other things that we had. It was a
format, scmething that could be easily held in

our hands and was actually used during the launch,
during ingertion, and during reentry. We actually
had these cards out so we could check them off.

I thought the only thing we would have ouf during
these two critical busy pericds of time were these
two easy-to-hcld, easy-to-operate, hand-held card
checklists. The rest ol the stuff was all siowed

away .
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We got every checklist <{hat was requirsd tc make
the sracecrafi run on these two sets of cards,
wrich topether were about 3/4 of ar incr thick.
I fecl that we had a real worksbie soluiion to
tne proclem. Thege things were the same gize asg
those carried on 3T7-3. They were much more ex-
randed Than what 3T-% "had. We had the whole
haow-tc—-coerate the spacecraft rouitine on these
cards,

The preperstion and availability of therr- g
this from a training standpoiné. That is later
in “he trief.

Well, anyway, we actuzlly received our cards at
about 8:00 the night before the launch,

Tnat's the thirg that I was hoilering about the
loudest not to nave happen and it happened. I
understand wiry it happened, but--

We rad so many charges in the flight plan and
novody was working on turning this stuff out.
Our time was sc filled with over-all training
and the chazge in flight plar thas we justy didn't
have *ime to go--, We did not have time to go

through the checklist cover und over. When we did
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go through them it tock too long to get the

thing back to us. Dick Bernson came down to the
Cape and did an absclute marvelcus Jjob, I think,
in getting these things furned out.

I think he did, too. I think we all owe him a
real vote of confidence.

That's right. He did an outstanding job.

I thirk the biggest confidence builder that you
had, Jim, was when we started getting these books.
That's right. Shoot, I was worried about us get-
ting ready for the flight because I didn't think
we would be able to get all this stuff together.
HFinally he showed up and really went through i+,
but it doesn't change the fact that these check-
list cards and data beooks didn't arrive until
8:00 the night before the flight. We had a few
changes that had to be made. T guess 1 went to
bed about 5:30. Dick Benson and Martin Miller
were still in our conference rcom making changes
to our books. Bo a lot of these things we didntt
see until we flipped them cut in flight. I think
our data bcooks, as we had them laid out, couldn't

have heen hetter. Well, I shouldn't say thav;
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there is always room for improvement.

Yes, I think we could organize them a little
better for utility and use. We had so many
changes in so many - bthings thas

got put dn at the end. It got sc that they were
put in in a bit of a helter-skelter manner, tut
certairly tney were =zasy to find.

Well, T don't know. I was really quite pleased
with the outcome. I think that the general ar-
rangenent of one data book and two—— whabever we
ought tc call those cther bocoks--

What did we call those other books?

Two Fxperiments arnd Spacecraft Procedures and
Fligrt Plan 3Isoks—

Two procedures ard one data.

Yes, two procedures books and one dalta bouk. One
thing I would have changed -- 1 would have expanded
the flight plar and made mayve two or three times
a3 many pages as we did. We could have written all
tne notves right in it and had enough room to make
it intelligible. Because it turns oui, tha's
where we really kept all of our notes.

Yes.

Rignt on the flight plan.
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White About the way they had it initially was pretiy
good. Maybe that's & little more than we need,
but—

MeDivitt No, I don't think it is, #d. I think that is the
way it should be.

White This iz a whole Lour on one page.

McDivitt Really®

White Yes. Go later on, you see, they went from one
hour decwn to six hours on a page. Maybe 1if they
cut that in half and made two or three hours on
a page—-tnis is probably about the—-

McDivitt Twe hours on a page for ocur flight wculd have
made 50 single sheets or 25 double pages. That
would not have been bad.

White That probvably wouwld have been just about the
right iength.

McDivitt We'd have gotten a lot more out of cur noies, I
think, becausc we found ourselves scribiling in
places where it was pretty hard o detvermire
where you were.

Wiite “he requirement tao Waké'cﬁanges in the book after

the flight goes or is absolutely nil. So, I thirk
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that rings should be replaced with something that
doesn't come undone. My rings came undone sev-
eral times during the flight and luckily only

one at & time came undore. It would have bveen

a real mesg if any of +these books would have come
apary beczuse it would have desiroyed numerical
sequence. So,l think something other than rings
cught tc be used..

T tell you one thing I found--that size bock ard
that concept that we had, I think, was really good.
That was just the right size,

It's Just the right size. Their sheets are big
enough where you can write a.lot on them.

They're easy *o handle.

They're small enough so they'!re easy to handle,
They're easy to stow. They fit into the flight
suit. When we launched, I had both flight sets
of data cards in my right lower pocket and the big
data btook and my procedures bock in my Eeft;hand
lower pocket. I had all the checklists right on
my spacesuits

I had one procedure book and both my cards.

And poth your cards. So that betweenithe two of
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us we had all the data books right on the flight
suit which was jJjust right where we wanted them.
Another thing we did--we hand carried this equip-
ment down to the spacecraft to be sure it was
there on launch,

The maps, overlays, and star charts we should
lump all together along with all the other junk
that we carried in the data case.

Let's start with the star charts. That's easgy.

I thought the star chart was satisfactory. I
think you used the one with less stars on it

than I had.

Yes.

1 used my own one that T fly with all the time
and T was quite happy with it. I think this is
exactly what you need and I don't beiieve you
need to oveflap two times around, but that wasn't
for the chart.

Yes, and really the flight chart, the one that
waad actually designed for the spacecraft, was de-
gigned 30 that this swiveliag out the window dis-~
play fit on it., It was a certain size tc take care

of that and had & lot of dead space ocut on the .
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cdges. 1 would have rather seen the stars ex-
panded more so that we could tell it. We used two
rclar plots of stars that were put out for the
Apoilc thing that we picked up on our training.

We actualiy flew with one of the training things.
I tock one out of my brief case.

Trose weren't put out by Apolls Those were put

cut gt owr request, Remember? We asked for a--
Yeg, but I thoughl they came from the Apollo office.
¥o, they came from our own PFlight Crew 8 upport.

I know we reguested them, but I thougnt that's
whers they dup them up.

To, “hey got them from--

Qkay.

See, what they did is they added on all the Apclle
ravigation stars. They came from our own boys in
FCSD. |

Thoese polar charts are really the cat's meow.

A11 these charts are preity good.

S0 I thought the star charts sure gave us all the
information we reeded. The maps and overlays—-—

I think we really ocught to cover the maps and over-

lays by the experiments. The map with trhe sliding
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overlay of the orbits, I thought was & real good
tool.

Very easy, yes.

Yery easy to use and I am sure glad we came up
with that.

I think also carrying  pre-plotted orbits on the

‘maps was alsc useful and stayed pretty--

That's right. Right at the last second we decided
to take four maps that were glued back to back go
we had two sheets. They were on a sticky-back
which made them reasonably thick and durable.

One of them had no orbits on it, one had one to

22, another one had 22 to 44, and another one had
44 to 66, You could look through there and you
could get a guick reference of where you were going
te be at a certain time. The times did get off, .

but you were only off a 1ittle bit.
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You can keep track of how far you're off,

You krew avout where you're going to be. 4ds Ld
says.as the time went on you could tell about
wncre you're going to te just oy knowing the cor-
rection. It didn't change much. So,we found
these to be pretty useful. We didn't really ges
to start using them until the second day.

I gidn't know you had them in there.

We took taem out, I guess, ore ftime when you were
glecping jus®t for the heck of it and,my gosh, Shey
atarted working pretiy well.

I used then almost exclusively once we got them
OuUT.

Yes.

We had a lot of otrer informaetion ornboard and 1
don't know whether we should go invo all that
stuff now?

Oh, yes, I took schematices of all the systems
right out of the GOH. I didn't cver have *o use
trnem,cut I thought it was worthwhile having tnem
alorng. Dveryvody was getting so screwed up on:

the water maragement panel and 1 tock my notes

or. the water management panel with me, I rad a
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couple of drawings.

I had what happeried when I put all those valves
in a lot different positions. You know when you
compare something like that digital computer with
the water management panel you certainly think
the computer would be more difficult te operate.
But after the million conflicting descriptions we
had on the water management panel,I think we all

agree that it was the worst in the spacecraft.

Well, I guess I wal the chief stower and unstower.
All I did was take the food out.

I thought the stowage in and out of the center
stowage box was probably the easiest place tc get
in and out of. The boxes were easy tc slide in
and out and the stuff was easy to put in and out.
I felt that the right-hand wing box was tough to
zet in and out of. Getting in to get the bags
full of equipment took e 1ittle bit of time,

When I got to actually stowing the refuse back

in the right hand box, 1t was easy enough for me
just to reach over my left shoulder and put the

items in without even turning srcund. 1t was

CONFIDENTIAL



MeDivitt

White

MeDivitt

CONFIDENTIAL

pretiy easy to use as @ trash can. The stowage
of the items of eguipment in the footwell, to me,
was not objectionable at all during laurch and
reentry. The ventiletion module which was stowed
on the left side of the right footwell was well
out of my way during these times and offered no
irpairment to me whatscever. Something that was

& bit of a surprise to me was all the egquipment

we nad 1in there, that we were nov able to Jetti-
son after EVA. I knew we were in for a bit of a
problem with so much egquipment. I think the stow-
age of the miscellaneous pieces of equipment
underneath your legs back up in the heel in hack
of the stirrup area is . pretty good gdtorage

for almost all of the loose items during flight.
Jim and I had the area just chucked full. ‘
This was not ény big surprise. Remember how we
were talking about how we were going to put all
that stuff up?

We were going to put a hig refuse bag in there.

We decided that the most likely place to put these
big items would be back underneath the seat be-

cause we weren't going to keep ocur legs back
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there. We never did get them back there.

There was no possibility te put them back there
once we filled it up.

Yez, vub even if we wanted te, I don't thirk there
was any big desire to put them back there.

It would have been nice to stretch but that's

just about all. That would have been from time

to time.

That's right.

I found that actually the thing that I appreciated
the most was having a lower seat so I could actu-
ally stretch my legs out forward than actually
behind and bending my knees.

Yes, I was mere interested in straightening my
lege out than bending them back more.

I couldn't have deone that if they hadn'i corrected
that seat. I was able to get in and use the stow-
zge in the refuse box on my slde fairly easily.
This is the rubber covered box. Jim said his
wasn't guite as easy to get into. I had to get
intc a certain position to get back there, but it
gure surprised me. I thought it would be just

sbout useless,
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Well, I got things out of it. I got a defecation
bag out one time and I got ancther little bag out.
I don't know what else I had back there,

The right hand box with the clamp lock was easy
to get in and out of. I stored things from time
to time in there.

Yeg, I found that the most useful storage area
that I had was the right-hand little velcro cov-
ered container right down by my right knee. I
kept all the slides for the cameras and the mis-
cellanecus little pieces of equipment in it. I
felt that was a very useful container.

Iz that the one with the canvas cover on 1it?

Yes, I really used that one.

Yes, that was pretty nice.

The periscope container I didn't use much at all.
I really didn't need to use it. I kept the blocd
pregsure sdapter in it throughout the whole
flight.

The left-hand aft food box actually had feod in
it., It was pretty difficult to get the first
piece out. It was a long hard struggle, but T
finally got one piece out. Once I got cne piece

out,the rest of it was a real snap. They had the
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things taped together. I left the door open the
whole flight after we once unstowed it. T would
leave a meal floating cut so that when T wanted
to get 2 meal T would reach up and grab the meal
that was floating loose. I would pull the tape
out until T got a hold of the tape so I could
force another meal out of the box. Then 1 would
cut the first meal off and we'd eat it. I managed
to get all the focd cut of the box without getting
out of my seat. The left-hand side box had the
film stowed in it and it was easily accessible.

1 think the most useful stowage place that I had
in the spacecraft was the little Volkswagon-type
bag that we had made up and bolted on the center
pedestal.

Oh, that was a jewel.

We kept our checklists, maps, data books, and
procedure books in it. When we went to sleep and
had a change of command and we wanted to get to
one of the pleces of equipment that the other
guy had, we almost invariably stuck it in that

little pouch. I really think the most useful
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thing that we had put on that spacecraft were
those 1ittle pouches.

Yes, I shink the pouch could even be made a little
Lit bigger.

I think it comld, too.

Then it could receive a little bigger item and
perhaps have a little more volume that it could
expand out to. I think that it was a very
useful item. We used that as storage area more
thar any other.

That's right.

1 used the long khaki refuse vag on the side for
varioug *hings, but the - msin thing I use it for,
nece we got tae flight going,was a refuse ca. .

I would put all my refuse in there uatil 1 got

a full container of it. Then L would package it
up and put 1t back in the right 1and box, I
thought it was very useful.

I used it for all kirds of thirngs. I stered your
Mae West in it, and I had some of the camera
egulpment in 1t when we were doing EVA.

When I got all the good pleces fished cut of it,

I finally started putting trash in it.
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We both have an interesting item on this. Well,
I emptied mine out all the way, but I think you
entered with it full of trash.

I reentered with that bag full of trash and it
didn't tear off,

It was in pretty good shaps.

It was light-weight trash. DPapers and things
1like that.

I have a comment on the other 1little trash bag.
I never used it.

Neither did I. T would get them out and I did not
even know where they were. Yes, I think it's
Just tco small.

Yes, it's just too small and I think that Volks-
wagon pcouch can be improved upon. I think both
right and left canvas storage bags were very
adequate and sheould be continued. I think it's
satisfactory just the way it is.

They could make the Velcro strips on it a 1little
longer and the Velcro strips attached to the
spacecraft a 1little longer so that it didn't have
the big curls on the edge. It tended to curl in

and make an opening. I never could get the thing

Z
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closed.

The belts worked satisfactorily.
Yes, mine worked very good.
Harness. Okay.

The harness was satlsfactory.
Life vests. Very good.

Very gzood.

I might comment on those life wests. I never
tock my life vest off my restraint harness the
whole time. It wasn't in the way at all and 1
was amazed that I didn't pop them. I always pop
them in the simulations.

I was waiting for you bo pop one. But I was sur-
prised with the ease I could take them off and
put them on weighiless. There's Just no compari-
son at all. That's an easy task.

System

White

T thought the defecation bags worked as well as
anything we had. There isn't anything you're

going to do toc make it go to the bottom of the
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bag whon you uge it. I think you sheculd be
famiilar with how tc close the vag. I only used
onc bag ard T think you were a two-bag man.

I was a two-bag man.

The stuff didn't fleat out of thne bag or anything.
I would permit “he thing %o remain open while 1
used the paper. I actually used the paper as kind
of a charging rechanism to push the stuff on down
in the bag. Yiu know like loading the cannon.
Then I sc¢aled it up on top. There was a tendency
for the fecal material to be up on the sticky part,
which msde tte clecsing not quite as nice as I
would like 3i- to be, but I was able to cloge it

up all right I broke two of the disinfectant
bage and I ¢t the bags. There were two different
kinds of dis . nfectant®, OUne of them came in a bag
inside a bag and the cther Jjust came in a bag. 1
was a little suspicious of that one, so I cut it
first ard I think you did that, too.

I did that to a couple of mine. I s4ill think
tnat those bazs break too hard. I hate to have

to cubt those things before I stick them in therc.
I cut one and the darned thing floaied bhack out

again and I didn't notice it. I had the bag just
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about sealed up when 1 noticed this thing float-
ing around inthe spacecraft. I had tc push

it back down in thers.

When I cut it, I got the stuff on me and a little
bit arcund. The two that I broke, that were
contained inside the plastic bag, seemed to work
all right., On the whole I was satisfactorily
pleased with the defecation bags. I felt alsc
that the liquid was easy to work into it. I
think that's a satisfactory system.

You really have that knack of kneeing.

One thing, it is just like oleomargarine was —-

. Ha, ha!

A 1ittle different in color. Ha, ha!

One thing that I want to comment on was the toilet
paper with the darn wax job. I did not think the’
toilet paper was satisfactory. It had & waxy

back sc that it was like the back side of a Sears
Roebuck Catalog.

That wag not the side you were supposed to use.

I know it but the other side had such a small
amount of absorbency. This is why you always used

80 darn much paper Jim McDivitt. Ha, ha!

CONFIDENTIAL



MeDivitt

White

MeDivitt

White

McDivitt

White

CONFIDENTIAL 133

I found that the tissues that we carried in the
little containers were very satigfactory for the
purpose. I think they can leave the paper cut of
those bags and provide us with adequate tissues,
While we're talking about these tissues, let's

go into the container.

That's right, The conitainer.

Yes, tne container failed. 3Bothk of them failed in
g similar manner, We had tissues just loosse.

They were tucked in around the spacecraft.

The zippers that went arcund these tissue bag
holders ripped out completely. Actually they just
gepareted-— almost immedistely, as scon as we tock
them out of the bag.

And both in & similar manner right off the bat.

So we had a bunch of tissues that were rnct con=-
tained in anything.

I tﬁink the containers were very good containers.
The method of dispensing would be fine, but they
all fell ocut the side. That's the way I used mine
for the rest of the time. I used those tissues
for all kinds of things. I cleaned my window with

them. I cleaned the camera lenses with them, T
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cleaned my visor with them, T got my visor so full of
salt gpray. Remember when I got that salt spray

all over them during the EVA and my visor was dirty?

I cleaned everything 811 up. I substituted 1t for the
tollet paper in the defecation bags. I think this
is another thing I am certainly glad we requested.
We started out by reguesting lense tissues and as
it ended up this is what we got,

We wanted one little bag and ended up with two big
bags,and I think we could have used ancther one.

I used every bit of mine. 1 think I could have
used them more properly if I had a good dispenser
system. I'd grab too many.

Those big towels weren't too bad either, They're
great for sopping up the urine and stuff.

Yes, they were great urine mops. If we had had a
big spill of some kind that's what you'd want to
uge, because you could use it, it would dry out, and

you could use it again.

We have already discussed this in great detail
with the doctors so I think we can go over it
briefly. The Medical Data Pass Type 1 was not

an inconvenience. It got the data down to the
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doctors quickly. I think it made them happy. It
wasn't a big drag on us. Medical Data Pazs Type
2 was only about half of the Type 1. It wasn't
bad and the doctors got some use out of that.

The food evaluation was discussed with the medics
80 we can Jjust summarize.

I think we should put a big gold star on the food.
I think it was one of the most important parts of
the mission.

That's right. It was really good.

Both morale wise and Just keeping your strength
up.

It was a good picker-upper when you felt lousy.
The chow tasted good. The thing I didn't like
about it--=l think it gave me a touch of the GI's.
I think it tended fto loosen you up a 1litile bit.
I think,now as I look back,l would prefer to have
maybe two of the items in one of those plastic
containers and two hard items.

Gee, I thought the way they were mixed up was
pretty good.

Sometimes though you'd have four rehydrated and

nothing erunchy. One time I had one that was all
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crunchies just about. It had one drink in it.

Every bag that I had, except one, that had any
form of an orange drink in it, leaked.

Mine started leaking, too, as sooh as you mentioned
it.

I only had cne other bag that leaked or maybe two
other bags that leaked. I think that the rate of
leakage was just unacceptable. I think those bags
are going to have to be fixed.

No toast.

We didn't open up the toast.

Well, I ate that one thing of cinmamon toast.

I ate the cimmamon toast because you discovered
that it had a coating on it and it didn't crumble
so much.

I guess there was only the one cinnamon toast.
Overall, 1 thought the food was good and there
wasn't too much of it,

That peanut stuff also kind of crumbled.
Yes.

I think we ought to include more meats. I think

the bacon was outstanding.

Oh, that bacon was absolutely great.
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I could have had that everyday.

Ed doesn't even like bacon.

I could have had that kind of bacon. That was
kind of a smoked bacon,

It really was good.

When T ate it, I got to thinking that T don't
understand why we don't have more meats in the
smoked capacity.

That's what I was thinking--smoked beef and smoked
barbecue.

Yeg, that's very good tasting,and it's salty. It
makes you drink watern and drink water is what you
should do. But I think we ought to lock into
gsome of this. Another comment, too, is that Jim
had thrown the sausage out prior to this time and
the sausage that I got was a completely different‘
breed of eat. It was in one of those water bags.
I never did get any shrimp. Boy, I bet it was in
that last day's meal.

The sausage was pretty good. There was one thing
that I didn't eat, and that was one chicken bite
because it coated my mouth. I actually ate two

or three of them.
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MeDivitt The only thing I didn't eat was the bacon and egg
bites, either.

White I think if I had my druthers, I'd take bacom,

McDivitt One of the bilggest probleme on the whole flight
was the lack of sileep. I don't really feel that
I got more than six hours of good sleep or even
six hours cof medium sleep in the whole 100 hours
we were up there.

White I think if I estimated my sleep time I -
might estimate more. I got that one five hours.
That was good.

McDivitt B3 had one real good one,and there were a couple
of them where I didn't wiggle around for about five
hours,but never did I sleep more than two hours.

White You weren't soundly asleep.

McDivitst I just =sat there and I rested. I had one one-hour
pericd right there at the end that was pretty good

sleép,and I had another good two-hour period.

White That mike was one of the reasons we were getting
poor rest.
MeDivitt I think there were two reasons. One was the radioc

wag feeding into our headsets all the time during

the first half of the flight. The second half
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of the flight, we had the darmed OAMS thrusters
going so much--BANG, BANG, BANG, BANG, BANG!

I was just too hot some of the time.

Yes.

Early in the flight the ammonia fumes kept me
awgke. The first time I tried to go to sleep they
kept me awake.

T don't even know if they kept me awake.

I really noticed it then.

I think we really need a sleep period longer than
the four-hour sleep pericd, First of all we always
fooled arcund and never really got the sleep that
we wanted. If we had gotten a four~hour sleep
period everytime it was scheduled, we would have
been in great shape. I think we ought to schedule
a longer one on the order of six hours. Ed and I
talked about this earlier, What I suggested is
that we schedule four six-hour sleep pericds.if
there aren't a 1lot of experiments that have to be
done together. Where two of these sleep periods
come together, you can make that a dual awake time
8o that the pecple could be up. As a matfer of

fact you could modify it in such a way that if you
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wanted two pecple to e up at the same blme you
could really aave three pericds during the day.
You couid take twe cf these six-hour gleep periods
and really make them sacred so that nothing could
touchh them. Tnen you couid just taxe those other
iwo six hour slees periods, and mayte chop periods
off each erd of the thing,in such & manrer thal
you'd ve avle to wget one geod gleep period and
some rest perdods in betweernn, 1 think during a
gix-hour sleep period you ocughv bte plarn Lo be in
a drifting flight and nct do arny experinerts.
really tanink there ought Lo be cre long slecop
period with rc radics and no thrasters firing.
Then you've got a real chance.

You might se atvle to put it in Hoxriunn Scazn.

Well, evern then i% goos, THIMP, THUOMP, THUME,
every once in & while, you know.

I thirk you could almogt do this by car. 1f 1t
was potherirg the guy, you shouldn't do it., In
my opinicr: I think we're pretiy close +3 the same
thing. 1 had originally told Chuck 1 thougnt thal
the four-hour sleep period wasn't sasisfactory.

We should have ore period of six hours of sleeg,
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with another rest period scheduled in there some-
time of several hours., This would be satisfactory.
I felt we were really preductive when we were both
up. I would like to see periods of time in the
day where each of the guys are up st the same time,
and deoing actual experiments and work. When you
are working together - like that, it seems you are
complimenting each other,and I think you get more
productive observations. Some of the experiments
reguire two guys. D=6 is going to reguire itwo
guys. D-9 requires two guys, and to adeguately do
it to get the pictures we wani,you just need two
guys up.

Let me modify that position of mine even further.
If you scheduled a six-three and then the other
guy with a six-three that would leave you six
hours up together everyday. I think that might

be adeguate.

You should also always try to schedule your eating
periods go you wmren’t eating during this up time.
You should schedule your eating when the other

guy is sleeping.

Right.
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Go ahead and eat when you just get up and the
other guy is asleep. Eat just before you go *to
gleep, and don't eat simultanecusly. Kat while
the other guy is sleeping., I think you should
gpend all the time, while you are up together,
working on productive experimentation.

Yes. I think you should keep these two s8ix hour
periods inviclate and then mske the other ones
really flexible where you could move those sleep-
ing pericds arcund.

If you got tired you could go on and take four
hours for sleeping. If you needed it, you would
go on and take longer. If you only needed one or
two hours, you could go ahead and take that., I
didn't feel as strongly as you shout being tired.
You said I was tired. |
You commented on it a number of times during the
flight and alsc you loocked like you were tired.
Several times I missed s rest period. I think
we got fouled up a couple of times on it. I did
get tired before I took that five hour rest. I
knew I was tired.

You had that one really good sleep right around
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85 hours or so that really seemed to pick you up.
White It helped me & lot. When I came out of it, I
really felt groggy until I had had s few minutes
to wake up. I think this picked me up consider-
ably and probably this gave me a little gain on
you as far ag the rest of the flight goes.
McDivitt That's right. During the time you were sleeping,
I fell asieep. I saved one night cycle out and

went to sleep. Ha, ha!
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9.0 OPERATICKAL CEECKS

9.1 Apolle Landmark Identification (D-6)

MeDivitt

White

The eguipment we carried onboard the space-

craft really didr't apply exactly to D-6. We
didr't have & Questar lens. The 200 mm lens that
we carried did not have the periscope mounting
for it. It did net have any way you could

aim it with a telescope, so the orly ainmirg
device that we had onboard the spacecraft was the
gursight mounted in the left hand window.

The cameras that we tsed for this experiment

were the 1€ mm movie camera with 9 mm telephoto
lens on it and the fixed mounted %5 mm Contarex
with trhe 200 mm Jens. The fixed mourted Contarex
was irn the right-hard window, and the 16 mm camera
was ir. the lefti-hand window.

It was kind of interestirg since we were in

free drift, and they told us to go ahead

and run a tracking task. But the first cne that
I ran was Apcllo Run No. 1, which was cver the
Junction of the Blue Nile and the White ¥ile in

the middle of the delta of the Nile River.
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This was identification and acquiring it and
seeing how well the charts that you had =quipped
you to identify specifically the landmark in
congideration., The first one I had was the
junction of the Blue Nile and the White Nile,
and more specifically it was a little island in
there, and it was the northernmost tip on the
igland. 1 realized as we came around that I
was going to be in pretty good shape in this
free drift to be able to see the targets. As
we camz around, I Looked out in the general
direction that I had been instructed from the
ground, and the first thing that I noted wasg
the major Nile coming down tc the iatersection.
I was able to follow it pretty clearly down to
the intersection as we got roughly 20 or 25
degrees from the vertical. I wasg able to pick
up the little island in the Junction of the
White and Nile River, and I was able to follow
it all the way through as we passed over. A4s
we got to the 90 degree point overhead, it was
guite easy to track with my eye. I wasn't

actually tracking it. It was northeast
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of my track 92 miles, so it was really gquite far
away even when I was at the 20 dsgree point. 1T
reported that I thought this was a very good
landmark. It was very easy to see, and I felt
if T had a higher power telescope I could have
tracked it quite adequately. 1 classed this
landmark as being satisfactory, and I classified
the charts that T had used to identify it for
me as being guite satisfactory. Incidentally,

I believe that this, of all th: landmarks we
had, was probably the easiest one of them all to
locate, being right out in the middle of the
desert, pointed out by two rivers coaverging
from a major river. It was a very good
landmark,

Oksgy. You ran some more -~ just Apcllo land-
marks, It wasn't really a tracking task problem.
Didn't you run one off of Puerto Ricg too, or
‘was this the only landmark that we really ran?
This was the only real Apcllo Landmark I ran.

I ran some D=6 Landmarks.

Okay. Fine. I think the next one that we ran
was a border pass on El Paso. Or éid you run on

Tel -Aviv before that?
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I'm not sure exactly the seguence in there.

Okay.

I think before that,though, I did run a series

on -6 Targets 11, 12, 1%, and 18,

Okay. Why don't you go shead --

Shall I discuss those?

Yes.

Okay. 11 was Adagier Morocco, 12 was Wheelis, 13
was Alexazndria, and 18 was Dhyran. They gave

me all these four targets and T realized

right away that I couldn't possibly handle this
many of them and do it adeguately. This was

the first time we'd been given tiw go-ahead

for some tracking on which we could use OAMS.

I elected to use pulae as a fuel comservation
method. I selected to try Wheelis and Alexandriu,
gince I thought that I could locate them guite
easily and that they were sufficiently far
apart to track adequately. As we came up on
Wheelis [I'd been stationed there prior to thais
time) I x1ew pretty well exactly where it was.
As it turned out, there were som high clouds
over Wheelis, and I wasn't able to observe it.

No. 13=--I picked up Alexandria and took manual
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pilctures with the 200 mm ‘Contarex. Since I
was actually taking the pictures, I had to
divert my a*ttention g little ©i%t to the camera,
so T didn't actually look dowmw and, I didn't
actually see tne airport. 3Zut I had seen it
prior to that fime, and I did see it marny times
afterwards as we passed over. The recommendation
that I made from this was that trhe targeis should
be far enough apart to allow adoguate ses-up,to
go frow one target to another. I thought the
updates ware good and the general location of
them with respect to my orbits was good. And
the nexs one is El Paso International, Jim.
McDivitt Ckay. This was the fi»sl tracking task that we
were going to do with the telescope, the
16 mm movie camera,and the fixed 200 mm lerns on
tne Contarex. We started oat with a time of
closest approach and a time we should have been
able to see the target., The orly kind of
identification zgsist that we had at this time
was a piece cui out of a WAC Chart,that showed
¥l Pase Internatiornal, and the world chart with
a gigantic scale on it. This made it a little

bit difficult from an acgquisition standpoint.
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But later on we found that these same two types
of information--the world map and the small WAC
Chart--were adequate for other types of targets.
The WAC Chart showed of course the range of
mountains Jjust west of El Paso and the White
Sands and the Rio Grande River. We came across
Southern California, and T could see the Salton
Sea. I didn't track them, but I looked out the
front and T could see the mountains of New
Mexico and Arizona. And 1 saw a bunch of white
rlaces down below us, any oae of which could Zave
been the White Sands. If I could have really
picked out the White Sands by themselves,and
unfortunately they were off the WAC Ckart -

that T had, I think the contact would have

been good enocugh for me too pick up El Paso. As
it was, the only features I had that wounld have
been of great importance were the river, which
was the Rio Grande River--and at that point was
not very noteworthy-—and the mountain range, -
which from the altitude of arocund 90 miles or
more couldn't be picked up. I think that this
type of a topographical or geographical feature,

like a valley or a mountain,is not adequate
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for tnis kind of task. You need a contrast in
color as you got from +he White Sands to the
surrcunding desert. The best of &ll is a water-
lard interface or border. As we came across
the United States, I think we picked up E1 Pasc
just as we were over 13, but we weren 't pointed
down at iho town. We were still pointed well
cut in advance. 'The only clue that we were
over Bl Pasc was that T could see the Gulf
Coast. I kuew tnat when I saw the Gulf Coast
we were probably tos far along to pick up k1
Puso. Rather than just scrub the rurn, we wesnt
ahead and made a run on a pair of sand spizs
with a chanmel between them in the vieinity of
Corpus Christi. We picked up a target well in
advance, and as I gtarted troyiag to line up on
the target, I found out that the gunsight had a
light intensity and the gunsight was inadequate
for a daytimz tracking task} bzcause ag you
pointed the sight down and had a background of
clouds, you just absolutely could not see the
sight. I didn't have any idea in the world where
it was poiating. When you put it on the dark

land, it seemed to be adequate, but I think we
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car incresass the iantensity of the ganslight by
qxite 2 zit., Turing the might time you can turn
1% down and the brightness iz Just apoat waat
you1 need. Wo made this ran oz this palr of

gand suits, and the tracking tasx was 5.7t
easy. now, 1 just happened to pick something
that was obvious fto me and tracked on this and
pilcked it up while we got on at about 33 degress,
until I got to the vertiszal, and then T tracked

it out to about 45 degrees past the wvertical,
This wasa't a real tracking tasy in thai 1

didn't select a target before I got thera. But,
T Zust stuck with whatever target I hapoened to
pe pointing at and ran the tracking ftask. |
tnink we learned something from this pass in

tmat we wart to be very careful about rickirg ou:
targets in the middle of an arca waocre thore
aren’'t any good water=1lind borders; there Aren 't
any gocd contrasting colors, Tnore wasn' L &
really proominent feature that T could stary

from, that worked down to the city and everiuzlly
t0 the airpert. So, I think that on this parti-
cular pass, although we didn't get any cictures

of our intends=d target, we learmed quite a bit
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from it. I don't believe I have any other
comment ou that pass. Do you?

White No. 1T was gquite surprised when we missed El
Paso. Remember we thought, "Boy, this is ons
wa're going to nail.”

McDivitt ind the furnmy part of all this is that we had
both flown in and out of El Paso International
Airport no less than a hundred times. We were
pretty well assured of where w: were going and
what it looked like. But we didn't find it
early enoigh. We progressed too far before T
really saw the towm, and even then 1 didn't
see ths airfield,because I wasn't sure I was
over the right tow: until I was over it, And
then,it was too late to look at the airfield.

White I think that the point that you're making is
going to be well brought up in what I'm going
to say next.

MeDivitt Okay. Why don't you -— you made the next pass,
I think, on Tel-Aviv.

White The next pass wasRun No. 6, Target 15. The
information I got was adeguate to locate it.
It turned out that this target had the essentials

that Jin was looking for and mentioned on his last

CONFHDENTIAL



CONFIDENTIAL 153

rass. I had a nice body of water. The Dead Sea
was a good loca*ion, and actually the city
itself was located at the end of the
Mediterranean o I felt that landmarke-wise I had
a presty good targe: to track. I came in and
the firg* target 1 picked up was Jaffa, and T
was o1 1% 50 well that I decidad to go sghead and
track Jaffa. At first I had thought it was Teli-
Aviv, and a few seconds later I relized that it
was the city 10 or 20 nilsg nortn of Tel-Aviv,
The reason I picked it up so easily is because
there wag a little spit of lasd thas Justed ous
into trnz water and it sat right in this 1ittie
natural bvasgin., I looked down and I saw Jaffa
and T actually saw the 1ittls round cipnula
airpert in Jaffa. I also saw Tel-Aviv, and I
saw the airpert that I was really loocking For,
but I decided I'd go shead and track Jaffa and
wake a few pictures of Jaffa as we went over.
You have o0 realize taat I wasn's using =
ganzight on my side, and I was alsoc conirolliing
the sp~rzcraft and firing the camera at tne same
time. S0 the tracking is probably s litile

rougher than 1% wouli be from the left-hand side.
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But T 1id get a good indication of the capzbility
to track a target and to pick a target up, =and

I think tha® [ was quite surprised at the ease
at which you could track. I also concurred with
Jin's conclusion that a gootl prominent landmark
primer, preferaniy a body of water somewhere Lo
nail down your target, is the most desirable
feature. I also feel that an important thing
that the next crew going up could dc would be

to spend a lot of time on just plain map study
ir the 30 degreess north to 30 degrees sodath,
and try to pick up the prominent faaturss to
permit them to become guickly adjusted to what
they can see and what thay can't see down

below. I think that a listle concentrated unap
study prior to the flight would help a lot with
the D-6. Also a concentrated study on the
targets themgelves woald be quite benaficlal,
This is something that we really never got to
do. The original 243 *argets werz tos voluminous
even to conaider time to study each one, and
when we got the final 19 targets, it was pretty
late in the flight to be working on za

experimsnt that wasn't even on our flight. Even
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with the limited knowledge that wz had of tne
targots I felt that acquisition and trackiag af
the targets ww a lot e2awior than I had thought
it was going to be. 1 guess that's all.

Thz next Larget that we had was Yuma Internationsal
Airport. Here again we had & target that wus
not a very proninent lardmark., Tne time of
clogsest approach and acguisitioa time and the
aiming angles were adejuate. It gave m2 a good
idesa of what I should be lookiag for and wnen T
should be looking., T used the saune maps again;
I used the cutout of a WAD Chart plus a great
big world caart. There was quilt: a
discontinuity in the sculz of thesz two maps,
but I'm not really sure that we coaldn't have
done tnz job with just those two. I think taat
what we probably needed was a world map that
showed a little more detail and g WAC Chart
that showsd g little bit more area. What we
probably could have used most of all was a
rhotagrapr of “hs arza. Az I came in acroas
the California coast. I 2icked up the Saltoan
Sea and El1 Centro,just below the Salton Sea,

and then I <1ew tha% Yuma was on the Colorado
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River, whicn shoull se a few miles to The cast
of +the 3Balton 3ea. Thers was a nice big bend
in the Coloralu River. Unfortunately, the
Colorado, althouagh it Is a reasonaply good
sized oody of water—__if just plain dossn't
show dp ~hnat wa2li. It was & lit:le difficul:
to see, but I finally picked it ap. 1 saw

the hend irn she river. The river does:'s
actually go throagh <the vown of Yuma, so I

gtarted looking for Yuma, ard I did wander

(i

around a .lttle bit before I firelly found the
towr:, Trhen T was unable to find the airfield
within =he towil. When T was Just asoal dlractly
over the airfistd, I picked i< up. Here is
where I tnink the photograph woe.ill have heen =
lot of rnelg, hecasse the man that T had just
showed a yellow bLloo indicating the city with

a circle to indic-te where thke zirfield woes.

]

Lt showad the airfield to be =o tac soth
the towr. What I was looking at was a 1:rge
grouz of bulldirngs, the taw. "Leelf, Tren

as I wemt to the gouth, I saw aven more
prildings and 1 wasn 't sure whather %hs airfield

was scusth of thab nuilt—up area. As 1t furaed
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oul, it was gsouth of <he mair Tuil$-up srea %aat
actually hed another large group of buildings
south of it., I did pick up he airport di:selfl
at just about 5 degrees before the radir, and [
tracked over Lo the tarzeoo,provacly Just at the
nadir ard just sheriuly past. ~ had the 6 mm
movic camera going with she telescopic lens on
i, Z had the gunsight on srigat. 1 used
Pilue Conuvrol Mode. 1 got right on the farge!
and I managed to fly the spacocraft in such a
nmarner tnat the gunsight never deviated from the
target ty more than a half o degree, T feel,

if il deviated shat much. I thirk 13 was
corsiderably iess tnar that. 3ut there wasn'=
ary grea' difficuliy irn the vracking task, and

I managed to control in a1l three axes and nold
lne target Just about wherc I wanred Z%. Here
again we nad a protlem with the conirasting
target; the water—larnd mase was gquiie gome
digtance away. In this case, how far is it from
Bl Centre to Yuma?

T don't know, Jim.

o

150 mileg”

VoS,
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MeDivitt It was a reasonable distance, probably something
on the order of 150 miles or maybe only 100
miles, but the problem was that between Yuma
and El Centro there weren't any identifing
masses that led you toward Yuma. And I had not
up till this time looked down to try to find
where the Yume airport was, because we'd been
saving fuel. So,this was the first time that
I'd seen Yuma airfield from orbit. A4As I get
into the next target, I think you'll see what
I'm leading up to. Having a first look at a
target like this, being able to identify the
city, but then essentially wasting time before
I found the airfield within the city, I think,
cost some valauable time and consequently cost
socme good pictiures; because the best plcture
is going to be that picture which is taken
exactly over the airfield.

White That wouldn't happen again though, would it?

MeDivitt No.

White You'd probably have it pretty well nailed.

MeDivitt  Wo, it wouldn't. So,the next target I had was
Cairo —— Cairo Intermational Airport. Now,

we'd been over Cairo quite a few times before
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this, and T had looked down te find Cairo. I
think we nad had an 4Apollo Landmark or D-£

type of thing,where we were supposced to

locox down and Just =zcquire the —arget, out not
actually track it or tske eny zictures. When
wee did come by, we could actually look down and
f'ind the city of Uairo the firs. time we care
by. Later T fourd the Cairo Airfield, and Fd
snd T were discussing Ceirc Airfield and
AMexandria Alirficld. We both had ore in sight.
When T picked up the Cairo Airfield(! was told
to pick up the Cairo Adirfield),it had all ‘he
irgredients <hat I think is necesgary. T nad
seer: 1t before. T knew wherc 1t was with respcct
<0 the local landmark. The local landmarks
were tace Mediterranean on one gide, the Hed

ocas on tho other side, the Suez Caral cornecting
these two large bodies of water, and a river
leading from near the Suez Canal over foward
tre eity and the airfield, Then, knowing <he
position of thne airfield with respect to these
lardmarksssince I'd already seer it, T came in
over North Africas along the Mediterrarcan Coast

with no platform or, Jjust in Pulss Mode, o
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atritude refercernce, found the Fediterranesn on
my left, poirted the spacecraft on ahead,
determined the dircction T was going, picked

ur the Hed Sea, vicked up the Suer Canal between
the ded Sea and the Mediterrmanean,and followed
the river in. 1 started this guite a distance
out. T knew Just about where the airfield was,
bus it waen't coming into vicw. Finaliy at aboat
20 degrees tefore the vertical she airfield
finally came inte view. I tracked oz the
airfield aboul 13 degreas before the nadir., I
wag tracking zhe area in which 1 telieved the
airfield <o obs,so thai I had alrecady nad the
pitch rate set up that T reguired of my
spacccrafi. Ag I got or the target 1 still hed o
track in wmultiple axes, but I alrcady had the
rates built up, and I tracked from acout 130 to
20 degrees before the nadir to 45 degrees past.
T think this will probably be the best tracking
experiment that I did. Laler oa,I had axother
one. Lalter or I had anclher iracking task
against Basra ir Iraw on the Persgian Gulf, Here
again,we had the ingrediernts that were

necesgary to pick up the target. We had a large
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body of water, a river leading up to a lake, and
tnern the airfield sticking out in & very
proninent way. Low 1'd never seer the Basre
Airfield before *T  =ried to takes tais picture.
But trke lan@marks aear it were sufficient so

tret firding the location of it was not difficuls.
There weren't any towns around., It was trouty
obtviots from the todics of watcr where I should
lock for the airfield, and I plecxed it up alwo
20 degrees before 1 zoit *0 the nadir and wWas
cri it by the time T gos =o tne nadir. T tracked
it from there ous to avout £5 degrees past.
Cnce again T rad a reasonably good trackirg
task. I think that on the tracking tasks on
Yiuma, Caire, and Basra, I managed to kcep the target
witnin the censor nalf-degres cirle of fac
sight, T used the 16 mm movie camera with the
75 mm telephoto lens on cach ome of these cases,
Did you have any other targets, Ha?

Whizcc To.

MeDivit I don't believe you did. 1 *hink the big
thing here is that you've got to be able Lo have

a lundmark that stands out lorg vefore you zot

to the target. You have 30 have & 102 of consrass.
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Wnlse Or =ome real technicue or tyoe of familiarity
with ine target. 1 taizk 1f you were really
farilisr with <he area you mighs pick up
things trat we don't pick up row, but we could
withh a little more map study and study over
above.,

Felivint That's right. I think shat tre first thing,
though, that you znced to help you find the
sarget is a really contrasting thing., XHow the
next thiag is that you've 2ot Lo be familiar
with *the target, as bd zaiz. ¥ow if you have
never been there on tne grovnd and don' = know
wnat 1t looks like from there, - *hink what
you need are a fow passes over the target to
study 1t from the air,and lock for i< from the
alr,and *ry %o pinpoint in your mind the local
terraein feasures and local contrasting features
that will nelp lead you to the airfield.
Bocguse, it looks to rme like i+t's easicst o find
& target when you' re exactly over ii.

White Boy, you're right. Trore's 2 poirt whien you

rass gver the Sop waere everything really is

clear.

MeDivist The big thing is either a lot of <erget study on
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tane ground or a previous pass across the target
g0 that when you go across ©t, you noi only know
the zerceral area that you]ro supposed to peint inta,
bu~ the exac! swot where ‘hat targel is and

gome ldentifying features that will lead you

to trnig target. So with thne initial things

like a lot of conirast to get you ir the area
snd ther a lol of detall zathcred cither from
target study or from a previols pass across tas
target ,I tkink that you could so aread =nd

find i%. Once on the target tne tracking

tagk ir the Pulse Mode is not difficult az all,

I think you can track within Just tenths of
degrecs of the target without too much difficulty
whatsoeveor, in rmultiple axes. 4nd T found thas
without having the platform ur every
tracking tasx I did was in mulziple axes, and
although you're going tarough some very

veculiar mancuvers, it's very ingtinctive bto
track up and down, left and righs, using the
gunsight, without any regard to wnat your attitude
with regpect to the local horizoatal is. In
air-to-ground gunnery you sonmetimesg find that

you've got to pick your attiiudes up from the
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ground. They sort of tend to be a constraint
on what you can do, but that's not the case in
this kind of a task.

The thing that really amazed me, Jim,is the
first time I saw an airfield from up there.
Firgt time T saw one,I saw 1t directly from
overhead. I was amazed at the clarity I could
see of field. Although,of course,l saw no
airplanes sitting on it, I felt that I was
seeing down to a resolution of 50 feet or
better with my own eye when there was a contrast
of gome type available to me. In general,T
thought the clarity of things that you saw

was far better than it is from just flying at
40 000 feet. Things are much smaller . but they
‘zre much clearer to me. Also,at night things
are much clesrer. And over one town we passed
in Australia the lights were very, very clear
down there to me. I think that with some type
of an optical aid we can  gee a great deal.
T think that with cameras with higher power and
more capability,we can take pictures of a lot
more down below, I think that the only picture

I've seen so far that I thought would be nice
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from a tourist stardpoint is the one I took of
the Cape, which everybody seems 50 excited ahous
right now. That's one that was taken wilh the

gur. ¢n bthe window and at roughly a 20-degree

argle down from the horizontal, which irdicates
you're shooting through a lot more almosphere

thar recesgary., The zlarity was quite suorrrising ,
even toc me. You can ceount the launch peds anc

sece sizes of buildings. Because of the obligue
gngle, you can actually measurc the sizegs of these
buildings. I Think we've got a tremerdous amount
of phcwographic potensizsl from in space. 1 think
that Jin and I mentioned a little ©tit carler that
the area capacity insife the spacecraft limits the
capatilily tec carry a good size teleacope or a
very tlg viece of camera eqguipment. I thirk tha£
coupled with sthe EVA capability that we have, we
can carry some equipment back in the adapter--some
nice zizable cameras and belescopegs—-and builid
movrnts on the ousside of the spacecraft. We can
go FVA, picx these picces of equipmernt up, bring
them out, and mournt them on the sides of the

spacecraft so *hat we can take a seriss of
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victures and use really good, btig, higher-powered
telescopes for observations. Zf we do mount them
out therc, of course, we shaould mouant them somewhere
go that if we hed a failure of zome kind ard

nad %o come right in, or weren'% able to open

up tae halch again, we couild separate tnem by

gome Lype of pyro. Zut T <hink that is the one

way we can caombine our EVA opergtliong with the
degire 1o oring up big pieces of cguipment and
operale them with our spacecrafi.

MeDivitt I agrec, I think that lhe possgibilities of
viewirg things on the ground from space are
cractically urnlimited, and T was quitc surpriscd
at bthe oase wiln which youa can conircl ihe
spacecraft and take pictures znd T was surprised as
pictures you get. We'wve got an awful lot of
work lhat we can do in tais area. I think the
wechrique of ascquiring these individual targeis
reeds a lot of work., 7T feel] fhat the best way
<o d¢ it, if you’re going to ve iimited o onc
pass over the site, is to usc a photograph of ii made
from some previoug time. I feel that the need
for a large lardmark nearby, especially

a water larndmark, is pretty greas. I thought
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that the information that we got from the ground
of what time we would be over the target and
what time it would be 30 degrees below the
horizontal were excellent pieces of information.
It certainly contributed a lot to finding the
target. I think there's an awful lot of work
that we can do in this particular area. You
have anything else, there, a7

No, Oh, this ig one thing that I have been
bubbling about the last week or s¢, wanting to
tell somebody, and haven't been able to tell
anybody. T couldn't,of course,tell it in

the press conference. T really didn't want to
talk too much about it at the meeting we had
before with everybody, but I think this ig one
area in which a trememdous amount of capability
exists,and I think we'd be very foolish if we
don't work further to exploit it.

I concur.
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G.2 Apollc Yaw COrientation

White

MeDivitt

White

MeDivitt

Ckay, T'l1l probably go into this a little bit, and
then we can go over the data on it. This was a
fairly simple test. All we di1d was start at a zero-
zero reference and establish rates of 2 degrees/
gecord simultanecusly ir all axes. We had a sec-
ondary objective, %0 see when we estatlished these
rates zrd put then in three axes simultaneously if
we got a scanner igror lignt. And T1'11 clear that
one up reary gquick. We put them in at two different
times ard neither iime did we get a scanner igrore
light. We did this at night the first time, didn'z
we? Trat was really tre only time we did it.

Just tre right one. That'g right.

That's right. We did it once at night. I essab-
lished the rates in three axes ard allowed them te
brild up for sbout 30 secords. Then, I teld Jim

Zo go ahead arnd tske control of the spacecraft, and
using visual references to move tc a retrofire at-
titude.

I 4id this in Pulse Moge, T believe, because we were
trying to save fuel. 71 think 1 did it in Direct,
bat T did not do it in Rate Command. I did it in

Direct. The first thing I did was try to find the
horizon so T would have some refererce point ‘o
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start from. This was quite easy. I 2ust had to wait
for the spacecraft tc move so that I could see the
horizor in any position, and trnen 1 wert for it.
The yew reference, thougn, wasn't present when I
gos to the norizen, so I ended up level orn tne
horizor. upside-down, tut without a yaw refererce.
I pitched on down well telow the horizon so thas

I could look down zt the grournd. Watching the
clouds go by, cr whatever was down telow me, |
could pick up the direction of my motion. 5Ho, T
rolled arcund such that 1 was peinting cown at the
ground, probably 45 degrees plus or minus 20
degrees. T rolled arcurnd urtil my head came up,
and all T had to do then was pitech tack to the
norizon to get to the 30 degree nose-dowr attiiude
for retrofire. This toock Z minutes ana 20
seconds. Wow I did this trying to save fuel. 1
could have dore it much quicker 1f fuel wasn't a
congtraint. Algo, I thirk T learned sometning
from this in thzet I made A mistake by going

firgt te the horizor, T ghould have pitched down
Wntil T was poirnted straight down to the grourd,

picked uvp my yaw ag quickly as I could in this
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positior, rollea arouaad sc¢ trhat I could just piten
straight up, and end up at <he horizon tklunt-
end-forward, heads up,ard wings level. I think
T could've gotten it down to sbout a mirute and
20 seconds. I felt that I wasied a minute

doing this.

You were taking It slow.

Okay, now, I'11 go through <he Apollo Yaw
Orientation debriefing here. The contrel mode, as
we said, was Direc+ when kd put me inte the
conditian. I used the Direct HMode, I believe,

I damped out the rate withoui any difficulty at
all. The orientation, I've alrcady gorne *hrough.
What I should have done was to g0 nose~down.

What I did do was that T came to the horizon
first, tried <o find a yaw rceferonce and couldr't,
then went down to the ground. T should have gone
straight down to *he ground. The time, as I
mentioned, took 2 minutes and 20 seconds. I

feel tnat I could have dore it in & minute and 20
scconds. We did rnot get the scanner ignore
light due to aceeleration, but we gid

get the scanner ignorc light when we finally
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got to a position where we were outside the

attitude congtraint of the scanners.

There were a couple of things. As far as the

initial rates were concerned, they were 3 1/2
degrees/second roll-right, 3 degreed pitch-down/
second, and 2 degrees vaw-right/second, The final
orientation that Jim came to was such that his

pitch was on, hig roll was on, and his yaw was

off by 18 degrees. We found early in the flight that
a yaw reference at night on the stars, particularly on
a dark night, was very difficult,.

Yes, I gtill thought that the guickest yaw re-
ference was to go to the ground.

As far as the day check, we decided that the night
was by far the tougher case, adn it didn't seem

to be too difficult. BSo, we thought that since

the day was so easy we wouldn't even go ahead

and do it., The orientation by day was a gquite

easy tiing.

9.3 One Attitude Thruster Fgilure Check

McDivitt

Okay. We'll just go right through the
debriefing here. It was not difficult to
establish the rate as long as we had the roll

jets in the other axes. We could damp out the
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ratao.  We used the Jirccet CJomtrol Mode. T3

v stralghtforwsrd. It g Zdenzica’

Jus pre
t2 the simulator. We dida't lcarn anything new
from shis check except thal the simulalor was
irdeed correct. Do you have arything to add?

No. 'nat It was pretsy siraightforward,

MeDiviti:

dorizon Scarner Track Thecx is next. The

horiyzon scarner ignore light came on as expected
excopt the atzitude bpand shrough which tzhe horizen
scarner operated was corsiderably broader <hen

we had expected. The scarncer isnore light wens

ey
fa
2
ot

off again a’ the proper attitvdo, congidering ithe
tras “he scanner igriore circuit keeps theo
scanner ignore iight on 7 sccaornde after the
scarner has relocked. 3o, we always had ‘he
scarner ignore light go oat at a different
attitude than wicre it came on hecause of the
fized rales woe were dasing. We went through the
zoro tark angie,vitch-up ani pitch-dcwn., We
welh through she zero pitch, bank-left and bpank-
right, We then got to ths -oll wizn pitching.
Here, [ orly banked to the right and pitched up

and down. T didn't tank o the left and pitch~up
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and down. We did the pitch with rolling, and
here I pitched up and rolled left and right, but
we did not do the pitch-down, rolling left and
right because of a fuel limitation and a time
limitation. We had another experiment that had to
be done., We had to get the platform off and we
had a limited amount of time to accomplish this.
I sort of felt that the check was very well
accomplished at this time. The data is in the
data book. I saw no need to waste time doing the
other two maneuversg, egpecially since we were

gso limited on time and fuel. Did you have any-
thing to add to that, E4?

No., I think that the remark that the data is

in the book is adequate,

Check

McDivitt

White

The first one is the sun. I think the best wasy
to do it 1a to have Bd read out the comments

that we wrote in the data book as we did this.

We started with the hlunt-end into the sun.

We gtarted blunt-end into the sun and we got

-the gcanner ignore light momentarily as the sun
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hi% the scanner head.

Meldvint Tt went right out again. Tt went ocut in 7
seconde like it was supposed to7

White Hight. It was Just a momentary light and 7
seconds later it was off again., Going back
around 4o the 180-degree position, we didn't
get the scamner light again. Again In here,we
got a scanner ignore light when we were
faced right into the sun with the nose, and it
went out again and came on once more,and then
stayed out.

MeDivivt So, sequentially, we started with the blunt-end in-
to the sun end started a yaw to the left. As
soon ag we came arouad into the sun we got the
scanner ignore light, and it went out a short
time later, We came around right into the sun,
and at this time the scanner ignore light came on,
went out, and came back on again. Is that
correct?”

White Yes, and then finally stayed out.

MeDivitt And stayed out. Then we yawed back around till
wo were blunt-end to the sun again, and yawed
back into the sun,and back around blunt-end to

the sun sgain, and we did not get any more
& y & ]
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scanner ignore ligh'is. The znex® siep is the
Foon Scarmer Check. We did this with the
noonsct and, Bd, you migh: add the zime that we

did *asz Jun Scanner Check.

White Th: Sur. SBcanncr Cneck was as Greernwich Mearn

P ~ . T -

Time of 11:50, We 11 have Yo correclate that later,
WMelivitt I think shat we were supposed so be in the blunt-

ond %o the sun configuration ay 11:54 and star rhorc,
it T'm nov really sure atvoub that., Ckay, the moon
chieck was performed just avout like the sun
check., We s=arted blunt-cnd fto the moorn and
made two cycles., Blunt-end to smalli-end and back
<0 blunt-end,and smali-end btack to vlunt erd.
Ed, go ancad and rcad the data.
Wkhite Okay. 0Un the moorset, we started with the moon
quite nigh, so we had a good moon. We staried

- - 2

at “2:17. Wec had no scammer ignore_lights for
the firat “80 degrees and,actually,tharoughout
the next cycle we had ro unlocks or any iights
for twc cycles.

MeDivits So this was completely normal.

Mclivits The Thrusters Check No. ? ——we turned 4ne

. . . . 1
spacecraft, since the thrusier firing wouldn t

influence the orbit except to change it
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gligh:Zy, and we went ahcad and fired *ho

econd., We

I

foryard-firing thrusters for 1
JERE R BRI - K . . : PR
didr L gol azy changs 1r cur goenrer lghoro
light configuratior. It was ounl and 3L stayed
out during the entire tnruagter cneck.  So 1

We'll

Faegs That it operated all righ

saunarize alt of cur gcanrer commenTs at Cnig

You want me to read some of thosa?

. - 5 1 X
Ten. Why don t you read of £ oscme of ths conmmants

- 1 - - P N
ey re 1n your wriidirg. You mignt read the
a s - =1 . . -
first page ard Z 11 read the sccond, since

I . .
e 1T MANE.

We wens <o Horizon Scan Mode of control for

about the lasg! day of fligai, ard lofsv 21 ia thaz
mode just akout until we roirefired., I'd tike

L2 read out some of the commenis trnat o made hers
a5 we _osbt bthe scannsr, wnen we 0t the scarmer
igrore light. At 1€:0% Greenwicn Time, or

aboit 772 hours elapsed fime, 1 =urned on the
Horwlzon Hean HMode in about g 25 degreo snosc dowa
!

actitude with a piteh up ratc of about 2 degrees/

gecond. The Horizon Scanncr Mode added pulgss
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+o

to tae pitch up rate and increased nmy rates
ag we ocmme up inte the Horiwuon Seanner Mode
deadband, 1% siarted pulsing rapidly and
killed off this rather large pitch rate and held
the spacecraft right in Shis attitude. So we

nad a very good acquigition of the mode from a
somewhat widesirable cornditior. At the first
guiset Lthe scanners were poinied right ab the

sun bul did rnot break lock., We did rnot gct

any scanner ignore lights at trnig time. Laler

on, at. 17:04, avoab an hour later at sunrise,

the scanmer ignore light camc on with ihe space-
craft pointed ir such a manner that the small end
of the spacecraf: was pointed about 45 degrees

Lo the right of a line drawn directly botween

whe spacecrafi and the sun, So shat, ossentialiy,
the su: was shining or. the torizon sScarners a‘
abous a 4% degrod argle., Thoe scanrer igrnore
lights stayed on for 10 or *2 seconds, and <hen
went out. There were ro false pulscs from the
jets at all. At 7:5%, juss at sunset, agsin in
about the same position, 7 was 45 degrees so the

righs of a line drawn between the spacecraft ard
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tne s, The scannoer broge lozk.  We gtaris
piging down for two or thres pulses, lnon
atopoed, but she scarner lgnoro lignl stayesd on

= whan T secords and 1% WOonRT Ui,

lari;

Wo palsed up ome or two times  to stars
rezovering from these initizl wwe or wiaree
vulscs tnab guarted oo down, and Then the 1ight
cane on oagain. L wag only off for about 2 or
3 geconda, Juslh a very chors tine. We wore

abour 30 degrees piteh down al this time. We

-
o

gtarzed pulsing pitch-down ragidly wizh
the scarmer lsnere lighs on. We pitched down
ard did a 3£0-dcgree maneuver in pitch) we
started just gbout norivoatal, pitched down till
we werg looking at the grouand, consinued siiching
dowr. with respect 4o the spzccerafs until we
wore rnorizortal, urside down, now faceing
the oppesite direction than we'd anarted, and
contirued pitening down with respect Lo the
spacecraf’s. The smell end ended Gp stralgnt un
ard we contirued pitching down again until we
swarted coming tack bacx dowr: to the horizon. 1
.

did not at any 4time during this mareuver atizmpt
. & s

to control *he spacccoraft, The piich-down
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tnrusters consinued to fire throughout the
maneuaver at intervals lixe there was indeed a
sigrail coming from the Horizon Scan Mode. As
the spacecraft started bacx down toward the
karizon, I thought sure that the norizorn scanncer
would catch *the horiwnon, because at itnis time
the sun was no longer right or the horizon.
Fowever, we developed a zlighs amcunt of roll
during she iast 120 to 150 degrees of pi<ch,
ard as we went dowr through tre horizom, we were out
of limits in reoll and Horizor Scan did not pick
ur the horizon. T <hen took over the spacecraf-:
and mancuvered back to a pogition from which ilre
Horizon Scan Mode could reacguire and put if
in this condition. It stayed locked on. Ed ras
a few notes here. We'll have him read his.

White About the only ro%tes that T made or the scanucr
was that at suznset and gunrise it had a tendency
t0o bresk lock. I nave a note herc that at 72:22, at
sunget  with the sun right on the scarner, i.e.
90 degrees to the spacecraft, the scarmer
broke lock three different times. At 22:58, at
sunrise, the scanner put in spuriocus inputs

but was able to control and didr't lose lock.
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Sorrise seemed 10 bte *the Lime at whiczh the
scanrer nad the largest tendency Lo break lock,
ancd 2f 1t didr't break Iock, it would at least
put in sparisas inputs wiich were chviously nod
reguired other than due fto thne confusior factor
that the suvrise was causirg on the scanner,
Apain, T mave one at 1.,:58, at sunrise, the scanrer
60 deogrees to the sun, broke lock orce and palsed
quite & few times exiranecus.ly, out caught

itself and contirued vo track. T think on the
whole that the scanrer worked real well.

FeDivits Su de I, As a matter of fact, I believe in the
last 2C or 24 rours, however Zong we had the
Horizorn Scan Mode on, that we cnly reaily loss
control of the spvacecraft that cre Time, where we
dig ire pitchirng maneuver 1l've already discussed.

think in every other instance, although it
rulsed needilessly two or wnree times at sumget If
the scanner was pointed toward ihe suz, it unever
rea.ly _ost leck ang il certainly rever los<
conirel., The light would come or every now and
ther, zut it would —-.
MeDivitt But, T don't{ think that the lighl came on more Lhan

three or four times in those last 24 hours.
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No. They sure didn't

And even though the light wasn't on, i1t seemed
like we would get an extraneous pulse every once
in awhile at sunrise or sunset. But I

thought that the Horizon Scan Mode worked very
well. It certainly proved to me that it was an
excellent attitude-hold mode, or pilot-relief

mede.

9.6 HF Transmission Reception Check

McDivitt

White

I think that I'd like to start out with No. 3

in this case. We received an update to start

and stop our checks and had no d¢ifficulty doing
this. I think that the transmission and recep-
tion, No. 1 and No. 2 under this major heading, are
covered in our data book and I'd like to have Ed
summarize them at this time.

We ran a one day and one night-long test on it

in which we attempted to have all stations contact
us. The datae in the boock. T think the data will
roint out that the HF is a rather unsatisfactory
mode of reception. It was difficult for us to
evaluate our transmission that'll have to be done
from the data from the stations. But as

far as reception was
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corcernocd, we got a lit¥tle kit during the riigas

and Just about znothing during the day. We ran

also & gunrise and sunset cheock and we zmade the
larg counts as indicascd,and listened for any
retura on all ovur HF tests from “rule arnd Domendorf.
We could near B mendorf callizg wus, cut they were at
one time parely readable, zrnd most of the time you
could hear somsbody trying to call, owun they

were very broken and difficult to read., More
detailed data is in trne Zlight Data Book.

Check

WoDivit=

Followirng the format in she debriefing guide, [
think trat the maps and overlays fthat we had

woere exceellent., I felt that the concept was a
very good concept. It gave us a good check on
where we were tarcughout the flighy as far as
accurate times went. We used at times she other
track charts that were printed before the flight.
We found that thesc were off some fair amount,
although they furniened good informasion also.
Ornce we Lhad the time error that we could apply to
times listed or. tne map, we found that wc were
ahle to usc these guite well also. 1T think <hat

the map ard the overlays that we used in our
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Crbi+ Yavigation Checks wag & very good scheme,
The control mode we used was Palse, and the
timing was just the GMT timing we had in the
spacecraft., I'd like to have Fd discuss a
1i<tle of <he technique now.

Actueily we nad a form in our book ihat we had
made up to make these fests, but I think it
became apparent te hoih of us as we came along
inat this is a fairly simple shing to do. TIf
you want te just try te update your map without
havirg ar update from the ground, it was

quite simple to point the spacecraft straight down
to she earth and get a point which you could
recognize on the groumd,and actually plot this
right ocut on your orbit map. I ihink we could
probably make checks in this manner and uvpdate
our map amost as well ag we could by having a
longitude and time called up from the ground.
I'd like to make a corment right neow that I
thought the little map tha* we had with the
orbit plot or it was very useful, mut iz
wag weak in one respect; I was always wanting
more detail on what I was seeing dowmn there.

Wey fortunately, carried & map with sbout two %o
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three times the detail of the gection cut out of a
Mercator Chart, which I found very useful. By prop-
erly folding a map, I think I would prefer to have a
map of even higher detail with me. It didn't seem to
me to be a drawback to have a large map in the cockpit,
as long as you kept it golded dewn in the proper
marmer. Do you have any comments on that?

Well, I agree with Ed, I thought that this was a
relatively simple task. I felt it would have been
much easgier to do if we had the platform up so we
could point the spacecraft down using inertial ref-
erence and using the platform, but it wasn't diffi-
cult to do it Just visually. It only took a short
time to plot up & couple of points and run back and
determine your owr ascending node.

You know, another thing that I found very interesting
was when they called up plot points and they'd give
you 30 degrees right, down 45 degrees. Even without
the platform, thoze meant a lot to me. I could
vigualize very easily where I was going, whether I
was small-end-forward or blunt end forward. I could
visualize gquite well, without a platform, 30 degrees
down and yaw 30 degrees over, looking for a point.

It seemed I could check points nearly as well with
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or withcut the platform.. It wasn't hard to orient.
I think that's probably true. I do hink <hat
this is a good scheme. I'd like <0 see us continue
it on future spacecraf:,

Yes., 1'd take it again if I had nmy druthers.

What do you feel about a bigger map?

I think for this kind of thing, this ¢rbit mavi-
gavion C.aeck, the map and the overiay we hud wers
about the right size, but when we got around +o
looking for things on the grouwnd, I thought the
maps and charts we had were pretty inadequate.

I'd like to see us get something with more

detail on it, just the way Ed says, and I think

we will cover this in better dezail when we get
over to the Apollo Landmerk thirg.

Test

MeDivist

Another operational check that I'd like to discuss
at this time is the Rela%tive Humidity Test that

we did during the flight. All data is in the daza
book, but the thing that I'd like to say most of
#l11 is that the relative humidity was consider-
ably lesg than anyone had ever expected, The

cabin temperature was legs than anyone had ever

expected, and although we were instrucied *o
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measure the catir wall temperature wiinh s thermisior
that was on the end of our relastive humidity sage,
I found <rat this wasg pretty difficuls <o do since
they'd covered the enire inside of <he spacecraf:
with the sponge rubker. We couldn't find a good
place where there was just bhare metal., I took some
measurements on thle inside of the left-hand side
food box, I took one or two readings off of the
metal frame that went sround the window, Those
are the only iwo places I was really able to
contact spacecraft mesal. D0 you have anything
else trnat you want to add to that, E4L?

White %o, the data ig prettiy well laid out in the data
book. I don't tnink there is anything else. I3
did surprise me, and it wag a very pleasant sur-
prise because I was interesied in faking my
gloveg off and putsing my visor up. I sure
did as soon as I found ont it wasn't ‘going to get wet.

9.9 Zodiaca. Lighs Check

McDivits I'a 1ike so have Ed descrive this.

Wnite Okay. We did this one on the fourth day at 22:42
Zebra, and it waeg one on which procedures were
called up. What they wanied to do was fird out

if the thrusters firing could cause any inter-
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ference on some zodiacal light photography that
was plammed on later flights. The first ftest

was to pitch straight down toward the earth,

open the shutter on the Contarex camera dnd
actuate the pitch-up with the shutter oper., Then we'd
take another picture and actually open the

shutter again and activate the pitch-down thrusters,
to see if these two thrusters would cause some
type of light interference to the photography.

On the pitch-down part of the phase, we waited

till the moon had set, and as we were pointed
down toward the earth, we came upon an area fairly
¢lear of clounds. But,unfortunately, there were

a few socattered lights from homes or cities down
below us, which might have caused some
interference. . I don't think so. They were
very, very scattered. The pitclrdown test

was satisfactory. The next one was the one in
which we were actually level with the horizon.
Again, Jim opened the shutter, I actuated a
pitch-up, and closed the shutter. He

opened it again, I actumted a pitch—down thruster,
and he closed the shutter. It was a pretty

gimple test. We took four pictures.
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10,0 VISTAL 3IGETTHCS

Turing the countdown the visual sighting I nad
wag a rmultisude of wasps sitting on the R ard R
gsection and crawling all over the windcws. Agide
from that, the sky was clear and I didn't see
anytnirg c¢lse except the gantry goirg up and down.
That's atout it. It appeared o me the wasps were
somewhat corfused. They felt that the RS

nozzle was a very large beehive for them.

MeDivitd

White

MeDivitt

White

The first toplic is lif+t—_off. 4t 1ift-off I was
looking at the instruments arnd didr't see a
thing. I think Td's got something here.

“rom the lift-eff--7 could actually feel when we
lifted off -- the vibra*ions decreased a great
desl,

What abouu visual gightings”?

I'11 get to that. As we started to move, I felt
T could see the relative motion. We had a clear
olue sky above us; there weren't any clouds,

but I could gee the moiion in the sky. T could

also, as soon as the roll program started,
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doefinifely see the roitation of the booster and
spacecraft combination. As we continued on up,
I was watching within the spacccraft and outside
aiso. I could see the pitch program iritiated,
T could hear Jim cgll it out, and I could
actually see it or my insitruments and also sese
it out “he window. 23ECC's the next topic.

Why don't you go through thaz. I think I just
looked out orne time 4o zee the norizon for just
a second. Why don't you go through the rest of
thoge there and read them off?

Okay, at BECO I was looking in also, I was
walting for the staging and T had my atteation
inside, and I didn't see the big sheet of
flame tha*t John and Gus descrited comirg from
around the separation of the first gvage. So,
there wasn's anythirg other thar <the rormal feel-
ing of the wmeparation. As far as ‘visusl sight-
ings~ wore concerned, I didn't sec anything clse
at staging. As we started to nose over, I saw
the horizon coming up and I called that out *o
Jim.

I think that might have beesn when I looked oui,

but I'm no% really sure I could see anything at
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the time.

Write I had to say something, It is guite an impressive

time you look out and you see it. T looked out
ard all 7 could see was the horizon and the
blue down pelow us. You probably couldn':,
becausc as 1 tanirk of it now, we were on the
side. 1 could see the horizon ard you couldn't.
411 you could see was the sky.

Hehivitt Right.

Wnite S50 I could see a little of both. 1 could see the
clouds, the water, and the whole gmear. The
first time I saw that out the window I called
tha* out to Jim, ard it was guite an exciting
view.

While Ergine No. 2 ignition--T @idn't see anyihing
that had to 4o with lighting the second engine
off. Tne herizon view, I just discussed. At
SECO, there was a lot of debris going by.

MeDivits Trat wag at spacecraft sep, wasn't it, rather
than SECO?

Whnite You're right, vou're rogolately right, A%
SECO, T didn't see anything other than that

the acceleration profile went down to zero. At
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spacecraft separation I think Jim and T both
noticed & lot of stuff coming by the spacecraft.
Right.

Just plain debris was all it was. Just

pieces of white junk came by.

Probably 1ittle bitty pieces of the adapter there.
In fact, when I got out and looked later on atb
the spacecraft separaticn plane, lthere wevre pleces
of the same kind of white stuff atill

back there attached jaggedly to the adapter
section, Fairing jettison-- I couldn't see

that. Did you see anything on the fairing
jettison?

When I jettisoned the fairings, I saw the

horizon scanmer fairing go whipping off, but I
couldn't look at it and the nose fairing both.

5a I only saw the one go, but there were some

more pieces flying all over the place, and they
went Just as soon as 1 punched the.FHiring—

Jettison Rutton.

White

Boy! We've been talking sbout these things for
the last ten days.

The first one is geographical,
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Yes. Geographical. We could see wakes of
ships. We could see roads. We could see towns.
Although I rever saw any individual houses, I
could see an industrial area with what looked
like 0il tanks and a few other things. We could
see canals very well., We could see the Suesz
canal very well from the air. 1T dor't think I
ever saw an individual ship., I never saw any
individual cars or airplares, but you could see
runways very well. But the thirg that you could
see best of all were long lines, I'm sure thas
if you had a rcad that was 50 feet wide, ox
however wide you make roads, and it was long,
you could gee it. Whereas, if you had the same
thing and it was just a2 sguare down there I
doubt very seriously that you could see it unless.
you were locking for it, specifically.
I thirk perhaps alsc there ig the contrast between
the colora. The things that I saw with very high
clarity were runways. As you looked dswn at the
runways you caught a high contrast between the
green or the brown, or whatever the color that

it was laid out in. You could see it very

clearly. I was impressed by how clear you could
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see things. They were smallj there's no question
that things don't get any bigger when you're
looking down at them, but in my opinion things
were much clearer., I could see with a higher
detail than I could when I fly over in s normal
airplane,as far as the object itself being
clearly defined. I also noticed this at night
when I looked down on it. In the clear stretches
the city lights were much finer defined than the
lights are in a city when you're flying over at
40 000 feet. Things are small but have a much
higher definition. I think it would be
interesting to find out in -sur photographs the
degree of resolution that you have. I feel that
the resolution, if you have the proper contrast,
would go down to 50 feet or below.

Yes. I'a agree with you there. Geographically,
there were just so many things that we could see.
I think that we took piciures of most of the
things that we thought would be interesting.

I'm dying to look at those pictures.

Me, too!

I agree with Jim that if you look at a city,

perticularly if you look at a city in a desert
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area where the houseg are nrowr and the
surrounding terrain is brown, everything's kird

of small and 1t a8l blends together. Unless

there was some iype of conitras:t between thenm,

itts pretty darned hard to pick up a city right
out in *he middle of the desert. We had

trouble when we came to El Pgaso in finding i%,

and Cairo wlended right in with --

-- plended right in with everything. You could
see the airport g4 Cairo--I'm notv sure if

I ever did really see the city.

I thirk I could, When I was locking in that

arca at Jaffa, as so0n as I saw that airfield

out there and was concentrating on looking at

it, I saw more detail.

Yes, The thing of it gll is that,geographically,'
yor nave to nave a real large feature to be atle
to see it very far out in front of you, Zike the Red
Sea, Now when I was trying to find Caireo

one time, I looked out I was having trouble
finding the Red Sea. Pretty soon I found the Red Sea
about 30 degrees below the horizon or maybe a
little more. 4s I got closer, of course, the

Red Sea stood out very well, A4s we get closer

CONFIDENTIAL



CONFIDENTIAL 193

and closer and closer, thése things really start
standing ocut, but wher ycu're loocking from up
arcund 125 or 25C miles, and you're out 60 degrecs,
vou're a leng way from your farget. It's just
thas you can't gee that far througr all that
atmogphere, I guess.

White I think cre more comment on the goograprical is
that I think we're really going to see scme thirgs
down there when we get some Sype of magnification.

MeDivits Yeg, a telescope ig what you really nced,

White if you can get some kind of telescope to help,
think we carn really see something. I wonder if
there isn'l scme way that, while we know we can't
carry some things inside the spacecraft, we can
work with something outside the spacecraft--
camers egulpment ¢r some kind of optical eguipment,
that we migh%t be able to rave mounted on the cut-
side. We can gtore it scmewhere and mount it on
she outside after we get up there--nmount a

telescope right trnrough, with the eyepiecc cn the

inside.
MeDivits Zay that would be great! Wouldn't it7
White And ther when it comes time <o come in, you Just

runck the thing off and forget about it. Zut
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whilc you're up there you've got *his thing wiia
the ong eyepicce. T think we carn do this with
EVA.  5Stow the thing back In Lhe adapter, go tack
and get it mounsed up, ge* back in, and you'wve
got yourself just about as long a telescope as
you'd wart to put up there. Sane way with
cameras. _ thing you car teke camcras “p. We
can take some of these big cameras that we've been
wanting to uge,. We can rave a gighuing device so that
we carn rount this thing on the outzide of she
spacecralt afler we get up trere,and then poinzs
it with a pointing device at the ground and get
gome of these pictures that we 've been warting
to take. I think we've got some possibilities
there,

¥MoeSivisk Okay. Celestial., T think in *ne nigattime you
can see the sifars withous any difficulty. In the
daylime you Juast can't see the stars if <herc's
any sunlight whatsoever on the window,or if the
nogse of the gpacecraft is in the sunlighs, or if

‘he horivon is in the sunlight, or if some of +“he

oz

eartn is in the wirndow. I thirk all trhese things

tend to limit your night vision. Thney creatc
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an optical barrier, practically, between you and
the stars. The Qifference between the day sky
up in orbit and the day sky here is, as far as

we were concerned, wag practically nil, because those
just weren't any stars visible. [t didn't have
anything to do with the atmosphere; it Just had
to do with the optics of ocur window and the

nose being shiny. We couldn't see any more stars
in orbit than we could here in the daylight, but
it wasn't because of the atmosphere up there.

It was just because we had that coating on the
window that reflected the sunlight, and because
the nose reflected sunlight into the windows, and
the same thing with the horizon or the ground.
When it was 1it up, it reflected light into the
windows. Actually, you had to get that window

in total darkness almost before you were able to
see anything,

Pull the shades.

Pull the shades. And then when you did that, you
were able to see some stars. On a few occasions
when I got the spacecraft into this perticular

attitude, T was able to see some stars in the
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daylignt. How about you, EdT Were you able to
see any stars?

Yeg. 1 called them out a few times. You did
nave 1o maneuver Just as carefully--

That's right. You had to be Just exactly in the
right spot.

Let's go into the magritude of the stars, We
had set ourselves with the Corona Australis

g8 a kind of calibrator for us, and this was
composed primarily of fifth order stars. That
was very clear, and T could see without any
difficulty stars of lower megnitude |

than that., I could see, without guesiion, stars
to the seventh magnitude.

And that's exactly the same magnitude I would
guess. You could probably see them down to &
magnitude of seven.

Now, another thing, though, was that the sky
wasn't any nmore full of stars to me there than
it is when I'm flying at sbout 40 000 feet

on. a real dark night.

Wo, as a matter of fact, it didn't really seem to

be as full of stars.

CONFIDENTIAL



White

White

Melivint

White
MeDivitt
White
MeDivits
White

CONFIDENTIAL 199

o. On the rnight when we were flying with trat
& g

eclipse of the moor, 1 saw norc stars than

H
q
o)
o

wver geen in “he sky.

Yes, and g&s a matter of fact, T wouldn'4 doubs
trnat we could go out here and fly tonighs

and see soventh order giars.

T bet we could see lower <han that.

That's right. Whai I'm leading up to say is
+nat T don't think we could gec as many stars in
orbit as we could flyirg around in ar airplanc
at 40 or 45 Q00 fceet.

Tha*'s cxactly my corclusion elso. You could
see down to the seventh order stars.

Yes, and I think tne recason for this is the
coating on the windows, don't you?

L thirk so. I felt like there was Just a little
shield of what T was really seeing.

If we'd just gotten that coating off, we'd have
beer. in great shape.

I 2180 rnoticed a tremendous differcnce if I
turned thosce lights off in the cockpit. [t was
Just like surning those stars on on the ocutside,
and T don't think we snould take %nosc red lights

out
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McDivits No. I don't think so either. You kuow, the
thing that did look brighter <0 me was that
planet right over by the sun. When the sun set,
that planet would really stand out.

Wnite I noticed ancother thing on the planetg, I didn't
notice--which one is in Leo now?”

MeDivitt T don't know.

White I+'s Mars. Mars is around Leo now, and it
didn't look as orange. To me it looked roughly
the same color as Venus did, and remember T
remarked on that up there, which is a very
interesting thing now. I presumed that the
color should stay the same.

Medivitt I didn't notice any difference between it up
there mnd here on the ground.

White It didn't have 4o me the characteristic orange
color that i% hag when I look at it from down
here. It looks more like a regular old--

MeDivitt A regular old star, huh?

White No, it looked like the planets, and remember 1
remarked on that.

MeDivits I think you did, now that you mention it.

White ind we probably went on doing something else and

forgot about it. Let's talk about the air glow.
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McDivitt Why don't I discuss that thing that I saw those
two times at night.
White Yes, I saw it too, so you weren 't seeing things.
MeDivitt This phenomenon occurred in the dark and I think it
was near Augiralias, each time, Dut I'm noi really
sure., We've got it recorded on the voice tape, so
we can go vack to the voice tape and see where
it wag., They were just paraliel running lines
of lights rediating from *he earth up toward
ug tut at a dissance away, and it sory of
locked like a cursain, All of these lights
regys seemed to ne sort of parallel to each
other. They looked a lot like the Aurora
Borealis, except that they were down below ug and
they were coming up foward ug. The first one
we saw was congiderably brighter <han the
gsecond one and it was sort of wiggly. It
probably had five or six curvesg irn it, at least,
and I thought it went like thig a couple of %imes,
end was bent up around like this.
White How about in the air glow layer?
MeDivitt Was it in the air glow layer? No., T don't
think it was in the air glow layer. It looked

like it was down underneath -- it looked like it
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was right over larnd and wes congiderably closer
to us than the horizor was. It was, maybe,
half-way between us and the norizon. T got the
impresgion that it was a lot closer o us and
it was definitely rot in the sirglow layer.
30th times I had this impression. It looked
like it was coming up out of some clouds. I
could see the clouds down on the ground, and T
had the impressiorn that this was coming out of
them, but it only got to an altitude of maybe
half of ours. That would be up to 50 or 60
miles. This is the impression I got. I took
some pictures of it toe, didn't I

I had the feeling that the first time you took
it you had the wrong setting. 7You had about 250
at an f17. I don't know what yoir did the
sccond time,.

I don't remember, either.

This thing was in motion, too. It wasn't a
stationary thing, It continued to move the way
the lights on neon signs do. It was wiggling
hack and forth.

When it came around over coward my side it was sto

me, clogser to the horizon, and it looked more
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like it was below and in the air glow,

McDivitt It looked like it wea in the air glow to you? When
I gsaw it, it definitely wasn't in the air glow. It
was & lot closer to me.

White Of course, it started on your gide and you talked
about it for % or 4 w@inutes or sc. Then as
we drifted around, it went over, 1 guess, to oy
gide. It was irregular‘shaped and it was out
toward the air glow layer.

MeDivitt Well, the gsecond time it was a lot less bright.

White Are we going to talk about the air glow layer now?

MeDivitt Okay.. We're going to talk about the air giow layer,
but it comes under "horizon". Let's talk about
that under "horizen".

White Okay.

MeDivitt Do we have any other celestial observationa? The

fire flies that we had around the apacecraft con-
tinually—%ometimes you'd be able to look out and enly
see one, and you couldn't see fhem too well at all
at times. You could see them in the daylight occa-
sionally, but I don't think you could ever see them
at night. But the place where you could really see
them was at sunrise and sundown, because here you

hed a black background of the sky and you had the
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Trey vpicked the sun ug.

Trey picked the gun up and reflected the rays. They
reflectsd them just as bright as stars, I thought.
Dida't they! Well, you know the thing that was most
interesting to me was the Sime I called you and said
the sky wasg full of stars, and you said it wasn't
the sky. We were pointirg down &t the carth. That
was my first exposure to having your window in the
daylight and mine in the dark. At this time we had
all the fuel particles from the fuel from the boosters
spewing out all over, ard oy whole view out the win-
dow was just completely full of these reflecting

particles. 'Trey loccked kind of like ome of ithe star
fields we had paet off on us as star fields. Tt
looked kind of like a ster field, tut it locked

kind of unreal, too. “rat's exactly what it was,

Cme of the pretticst thirgs was whem wo had 8 urine
dump at sunget,because we Just had millions and
milliong ard milliong of thesge fireflies or particles
outgide. When you put them all out like that with
the sun shining on them, as we'd menticned earlier

with the black background, it just looked marvelous.

As a matter of fact, we took some movies of them,
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and T think we might have taken some stills,

but T'm not sure.

| hope 1t came out.

Yes, it was really spectacular! 5o we could
Just about make our own stars when we wanted to.
Ts that all on celestial?

That's all I can think of, Jim.

I couldn't see the zodiacal ltights. Y couldn't
see the fegenschein and I could not see tThe burst
of zodiacal lights that you get just as the sun
sets. Go ashead, kd.

Okay. I saw one during the last few sunrises.

T watched Llhe sun very carefully. from the time
it first started to come up till it finally
popped up, I was looking all the time for that
shoot of light that's supposed to come up just
before the sun pops up. Well, I could never

see that. A1l T could see was the glow as it
came up and a very rapid rise as the sun did come
up. There's something that T did see that was
quite interesting to me. Several minutes before
the sun came up there would be a shaft of light

that would shoot up, and I watched it on two
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different occasions. It was during your last
sleep. I was taking a few final movies and I was
watching for this very phenomenan. It was the
first time I saw it. It would be a little shaft
of white illumination and it was a long time be-
fore the sun came up. I don't know whether that's
what they were seeing before or not. But when the
sun itself actually came up, I didn't get much of
a big ball of light--just some big, bright lights
coming up from behind the earth.

That's all I was getting. I didn't see this other
thing.

I saw quite a few shooting stars.

Ch, yes.

They seemed to fall and burn up considerably below
our altitude. They locked a half or a third as
high as we were when they were actually being
consumed and being burned up. T never saw one
above us, did you?

No.

Okay cloud coverage-—-—

There was a lot of it.

There was lots of it. There were a lot of times

when there wasn't any. I don't gueas there's much
we can ?3i about this.
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I think we took some good pictures of the clouds.
Yes. Well, throughout the four days we had
cloud coverage over things we wanted Lo take
pictures of. Uther times we didn't have any at
all. Tt was a variable thing, and wye Just got
a lot of good cloud pictures, 1 hope.

Horizonas. Well, at night there was a definite
dark horizon, which I agsume is the earth's
horizon. And then there's & dim band, and then
above that there's a bright band that is much
narrower than the dim band, and above that it is
clear, and then nothing. 1 guess there are
really three horizons. There's the top of what
I think is the earth. There's a top of the dim
band, and then there's a top of the bright band.
In the daylight you don't see these dim and briéhh
bands. It's just a gradusl decreasing in
intensity of light. It starts out with a very
light blue at the horizon and just gradually
goes out to the dark blue, and it finally just
goes to black. Right at sundown,if you're
pointing 90 degrees to where the aun is, you

can see the light blue of the day sky coming
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dovn. Lt's much, much higher than the air
glow that you see st rnight.

If you're looking over at the daylight side, it
loocks like the light blue, goes Ly probably
three times as high as the air glow does. What
do you think about shat?

Let me go into my impressions of the air glow in
the evening. I saw the same thing you d4id, of
course, and iv looked like to me that the dark
part was roughly two or three times as thick

as the lighter air glow layer below it. We

were both impressed with the phenomenorn of <he
apparent rise in the air glow as you go from the
daylight to the dark, and as soon as you get out
in full daylight, the earth's layer is ail gone.
But as you *ransition betweer the daylight ard |
the dark, you see the layer start out and narrow
dowr: to what you see as you get into the dark
gide as the air glow layer. And when you
initially get into the dark area, the air glow
seems *o disappear for a moment, and then tre air
glow layer pops out when you get inte full dark,,

very cleafly.
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I agree. 0Okay. Do you have anything else?

That herizon isn't very good on the daylight side,
elther,

Ko, the hoerizon 1sn't very good cn the daylight side.
The herizon's not very good anywnere, really,

We'll go more into that on D-9.

You conld see the lights of the attitude thrusters,
and 1% didn't seem to make any difference which ores
you were firing at night. They weren't blinding

by any stretch of the imagination.

fhey locked like lightering maybe. Little flashes.
The attitude thrusters 1it up the sky a little

but not & great amourt. "They weren't blirding either.
Kot much to say about that. Okay. I want wou to
discuss-adapter separation that you saw.

Okay. Or the adapter separstior, Jim and 1 agreed
to separate the electric and the OAMS, ard then
pauge between the adapter separation sc that we
could dwell a little bit on the separation and
apgorb as much a8 we could about it., When 1t did
gseparate, we got a very clean feeling of separation
between the twe and a very definite feeling that

the adapter and the spacecraft had separated.

There wasn't much question in my mind. Was there
mich in yours, Jim?
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ko, not at all.

“here were a few pleces that came around from it,
tut not as much as there was at spacecraft separ-
atiorn after ingertion, Did you see anythirng?

Ne. I @idn't see anything off the adapter.

All right.

The eguipmert adapter. 1 just saw it off of the
retro adapter.

Why don't you go to retrofire then?

Okay .

Do you have anything else on the adapter separation?
No, I dor't think so.

I was impressed with the cleanness in the feel,
and I didn't ever want to logk around. 7

just happered to be looking over at Jim's window at
that time, and, as I gaid, I could see pieces

go around, arnd I could especially see pieces

tc this side. What I saw locked like a

motnt witnh two rourd things on it. I had been
triefed or this thing by John Young and he

gald it looked like twe pump packasges. 5o,

I said it looked like two pump packages, too.
Looked like just what I expected it to.

And there was lots of debris arcund it ag it whistied.

CONFIDENTIAL



MeDivitt

White

McDivitt

White

CONFIDENTIAL 211

off to the side, and then.it went out of my view.
Okay. On retrofire there weren't any sightings

to observe, Did you see anything outside, Ed? Did
you gee any flames or anything like . that?

No, I didn't,

T don't think there was much there, The retro pack
jettison~-we didn't see it jettison, but shortly after
that we had rolled upside down and we were flying im,
and I saw the retro adapter floating around on the
left side., It had turned around so that it wag small-
end-forward rather than blunt-end-forward. You could
see the whip antenna sticking out the side, the four
retrorockets, cross-beams, and the plumbing around
the edges. It was quite & sight., It drifted out
behind us until it got out a couple or 300 feet, Tt
gstarted glowing a little on the leading edge. It
started fading farther and farther behind us as we
reentered. It finally went from a dull glow to a
bright one, and finally you could see the leading
edge of it ercding away. Finally, it was just =&

ball of flame back there,

I thought that was quite a sight, too. It kind

of set the modus for our reentry, of cbgerving
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very interesting things all the way down,
including ourselves.

MeDivitt We didn't observe anything in particular that
happened at 400 000 feet. The ionization was
where we really started picking up the fire.

White T think we kind of timed that with what you
vere talking about the retro adapter up there.
You said, "Hey, lock at it starting to burmn,
and about that time we were starting to throw
a sheath around us to.

MeDivitt That's right. It looked like to me that it
went from pink to orange and then went out to
a reddish-orange, and then in the midst of the
reddish-orange you could see little tongues of
green occasionally. It was quite pretty.

White I think another thing about it too is that there‘
wasn't as much of it as I thought there would
be. T can't say that I was disappointed in not
seeing more fire, but when I first heard about
John ‘Glemn'e reentry, I envisioned
more fire coming out. In this case you might
call it just a sheath.

MeDivitt That's right. There wasn't a big blaze,by a
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long shot.
Tt was almest like a veil of silk. There was

no flame.

Well, in reentry we rolled. We didn't have any
trouble in seeing the torizon as we went around,
but we  were rolling all the way down.

We did see ourselves crossing the ground, since

we were heads-up a fair amount. We could lock

out and could see anything we wanted to see. I
gaw the Gulf Coast, and thon out across Florida.
4 little bit of dizziness was mssociated  with
the rolling reentry as far as the visual--

Yes. It wasn't really dizziness. It was just
the fact that you could tell that you were going
arournd in & cirecle at a relatively high rate. |
It didn't bother us. It's just that you could
feel it. The spacecraft didn't ogcillate very
much during reentry. Anything else there, E47
No.

When we deployed the drogue, it really made the
ride interesting. I couldn't see the drogue

very well. Ed could see it probably better than
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I could, At this time I didn't krow where the
sun was. We oscillated back and forth on the
drogue probably as much as plus or minus AC
degrees. I rever did gee the drogue dereef.

I couldn't gee up to the top to see if it was
reefed or not,

MeDivitt T don't think there's much else about wha* we
could gee or the drogue. Can you think of
anything?

White I couvld see it up there whipping back and forth,
ard T was sure hoping that it was going *o hold
on and not pull the front end of the spacecraft
off, the way we were osciilating,

MeDivitt At R and R-separate I saw paris of stuff out in
front. My window wasg pretty well clouded over,
and I couldn't see that weil. I d4id see something
separate, and I did see the chute start off. Iz
went all the way up, A: main chute depley T saw it
come out in a reefed condition, I checked the
chute and I didn't see any panels missing. I
cnecked the Iittle circle in the middle ir <he
parachute, and it seemed %o be in fine shape.

T was expecting that we had a good chute. It
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finally just dereefed and we had an excellent
chute. It popped out and came back in. About
a quarter of it along the edge folded back in
and then popped back out again and we had a
beautiful chute. Do you have anything else on
the main chute?

No. I couldn't see it until it started to de-
reef, From the dereef on, I could see the chute
and was very happy to see it.

During our descent to landing I could see the
R and R can with both the drogue and the pilot
chutes attached to it,floating off to one gide.
After we landed, I noticed that there was steam
coming out of the RC3 thrusters. This steam
didn't last very long. I could see the sea dye
marker in the water. T could see the parachute
in the water.

I think you algso ought to indicate that the
windows steamed up quite a bit. I could see
out a little better than you. You couldn't
even see 50 - feet out in front of you on your
side.

No, I sure couldn't, ~ Théfé was a hole down
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at the bottom ¢f the wirdow that I could see
through., d wasn't havirg teo much trouble scelng
threvgh his., It was real nice to see the heli-
copter and the swimmer.

Both the windows were pretty foggy, though.
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12.0 EXPERIMENTS

11.1 Two-Color Barth-Limb Photography (MSC-10)
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This is one in which we had our first example

of poor flight plamning. They scheduled ouf
M3C-10 experiment so that it actually conflicted
with some Horizon Scan Tests that we had to
make. And since our Horizon Scan tests were
being made in conjunction with the platform,
which was only going to be up for a limited
period of time, we had to interfere on the

tail ernd of M3C-10 to go ahead and start

working on the Horizon Sceamner Check. Anyhow,
we went ahead on the MSC-10, starting at 11:04,
and went through eight series of pictures. This
was the time that we had trouble with the event
indicator, .
Didn't we have ten series? I thought we had ten.
I've only got eight indicated here. Oh, yes,
walt a minute; it says 10 1/2 runs. L1 only

have eight recorded here, and & final one
being run at 11:57. We should have 9 1/2 runs.
Yes.

We should have 9 1}/2 runs, and only nine were
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required. We should have it a1l. On the first
three runs the event indicator wasn't used, be-
cause I was having trouble with the Hasgelblad
shutter working properly in conjurnction with
the event indicator. About 211:19, T go% the
event indicator working all right, arnd the rest
of them were run pretty well. The early runs
were taken presiy rnich in nighy conditioms. 1
doubt if much wiZl come ouat on thab one. The next one,
at 11:09,was takern with the sun right on the
horizon,right into the camera, go T doubt if
that cne will te tco much more than a big
waghed-ous ress. "he rest of shem were all
taken with the horizon in the proper position arnd
utilizing the ring sight. The last part of the
sxperiment was interrupted by tne Horivon |
Searner Tests, TIr otner words, we didn’ﬁ ges to
the gunset. T think actually the sunset would
have been ore more geries of pictures.

Meldivivt I wourld think so.

White Ckay. I guesg that's all for V5C-10,

MeDivist Okay,

White Do you have any comments or that?
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No, I don't have any comments, I think we
logged the time and the weather along the route,

such as it was, and we got all that into the book.

11.2 Synoptic Terrain and Weather Photography (S-5 and 5-6)

MeDivitt

White

MeDivitt

White

I think we had a lot of unususl and significant
subject matter, and it's all in the pictures. We
had one camera that wouldn't wind the film too
egsily, but other equipment operated fine. We
didn't get the data reviewed properly--too late.
And we uged the voice recorder as often as we
could record. I don't believe we have all of
this S~5 and 35-6 photography recorded. I

think ms we go over them, though, the ones we
didn't record will be pretty obvicus.

Yes, I think that those two experiments are
really in the photographs. The Hasselblad
camerg operated fine except we hed one magazine
that didn't wind up too well, but it never did
Jam up completely. I guess thaet sort of covers
it. Wouldn't you say, Ed?

T would too. All the data that we got for it
ig recorded in our data book. Let's see

Simple Navigation with the Sextant. Ha! D-9.

11.3 Simple Navigation with the Sextant

MeDivitt

I Exess we might ag well cover it.
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Weil, in the Air Force porsicn of it, we can siart
rigrt of f by saying that the stars they wasted

g to run the operation orn-—[ thixnk, Series

¥o, that was fthe last one. They gave ug DHeries 1

Lo shtart with.

——which was the daylight. tThe dayligh: operations
didn't prove feasible at all. We couldn'i see

the starsg and if we could have, we didn't have

a geod rorizorn to ran them on. So 1t became
apparent te us that that ran was lost right in

the tegimning when we first came ocut of the
darkness and lost all the stars. We also got

the big picture that the sextart was not going

to be toc easy to use. Tt was going bto be
impossicle ©o use withoul ugsing some fuel, and

it was goirg to be damr hard to use when we used just
pulees of fuel, We necded some kind of stabiliza-
tion. A% least T thought so.

We might say that ‘he lighttulb in the counter
readous for the argle was burned oul.

That burned cut within two seconds after we got

up there, I think.
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McDivitt Did it ever light?

White First time I turmed it on it 1lit and it went
"£1it", and then the light Just went bzzz-bzzz.

McDivitt I didn't know it ever 1it.

White Tt 1it and then the light went out.

MeDivitst Ckay. So we lost the lightbult in the angle
readout, which made a2ll the rest of the meagure-
mer.ts very difficult. And the Air Force portion
in daylight was completely uwnusable. You couldn't
see the stars and the horizon at any time. In
the night portion,we initially had great large
angles between the stars and the horizon, and
we fournd that about 25 degrees was the maximum
star-horizon angle that we could handle. Would
you concur with that, Rd?

White Sure do.

MeDivitt As we mentioned when we were talking about the horizon
end the air glow. We really had three horizons.
We had the true earth horizon. We had the top
of the dim air glow layer, and we had the top
of the bright air glow layer. I think that I
always used the top of the bright air glow layer,

except where I specifically called out in our
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notes. =d tenged to use different types of

horizons, deperdent upon the itype of filter he

had or.. Why don't ycu discuss that a little bit?
I tended to feel that the bottom of the bright
air glow layer gave me a little finer defined
horizon for & no-fil%er operation. When T put
the Blue filter on, whough, T didn't have much
horizon at all. When I put the green filter om,
it gave me, as far as the top of the air glow is
corcerned, & tetier horivon o measure to. 1
thought that the horivon was certainly net a
very defined point to measure to, and T think
accuracy would be lost in trying t¢ measure to

a horizon like “his. It's just plair hard to
take a fuzzy old horizon ard try Lo make ar
accurate measure to iz. That's exactly the kind
of horizon that you've got at rnight.

I concur. There must have beer at least a couple
of minutes of fuzziness in tha*t horizom, and I
don't think that you would ever expect to

measure to the horizon withirn a couple of
minutea. Do youT

No. You'd have to calibrate yourself down pretty
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cloge to measure. You know it would be just
pure luck if you kept measuring properly to it.
Yes, the thing of it all is that even if Ed

got himself calibrated so that he would always
measure the same angle between the gtar and the
horizor ~-it wouldn't be consistent between tre
person and another. I'm not really sure how you
would ever go about measuring to this horizon
with any accuracy at all unless you had some way
that you could-instead of attenunting the light-
build it up in some way and then Ffilter out one
particular line that happened to be an extremely
gharp line. 'The horizon I like to meagure T0
best was the top of the dense air glow layer with
no filter. The next horizon I liked was the top
of the dense air glow layer with the green filteg.
I liked leasgt of all the blue filter, because 1t
Just completely eliminated the horizon.

Yes, I don't think the difference betweer the
clear and the green wag enough to argue over a
preference between. 1 thought maybe I had &
clearer one in the green, but I tended to take

far more meagurements with the clear one, so
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perhaps they are sc cleosely matched that it

really didr't make oo muchodifference.

Yes, I did most of mirnre with the clear one.

For the rmuns in the AZr Worce portion, T found

out that the stars nad too big of an angle between
the sTar and Ire horizon. To actually follow

the fermat, for the rung as given, turned out

t¢ be too diffievlt. We did make runs o=n stars

and horigors if we took the time on it and took

the measurcments., Tt scomed like the angle was
fairly well limited between 20 and 25 degrees. This
was due to the limited maneuver capebility imposed
upon us and the lack of having enocugn window space.
If you get behind the sextant, behind “he wirdow, and
try to make a measurement, you might be able to
theoretically measure something out to 50 to €0
degrees. Theoretically, this mey be possible, but
you rmust can't get yourself up above the consocle
circuit breaker panci or down intec the foot well
area, which would be reguired to make meagure-

ments of this magnitude. There were definite
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limitationg on hitting the side of the spacecraft
and tryirg to make & sighting and losing the
abject out of the upper window as you cranked

the periscope down to bring the atar down to

the horizon.,

In trying to accomplish the Air Porce portion

of the experiment, we found ourselves completely
unable to do the daylight star-horizon measurement,
So, to get some insight into the operational use
of the sextant, we tock a great number of star

to horizen measurements at night. They are in

the book in guite & bit of detail. As we mentioned
earlier, the helmet was an impediment to use with
the gextant, sc on occasion we had to fgke the
helmet off, The greatest angle that we cauld
normally get was about 25 degrees bhetweern the
horizon and the stars, but on occasion we got up
to 30 degrees. This meant a certair alinement

of the spacecraft was necessary so that you

could get the largest piece of glass between

the gtar and the horizon and still get the
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sextant in there. We fourd out that to do the
star to horizon measurement, you had to be
right-gide-up., If you tried to do it upside down,
the filter blanked out the star and not the
horizon., T think that there are a great rnumber
of measurements in here, tSut I do feel *rat the
Lir Porce poriion of the D-9 Experiment was more
qualitative than quartitative. Maybe I ought

50 talk about the Apollo porticn. We made omne
Apollo run where we uged two stars. I held the
apacecraft fixed to within about plus or minus

2 degrees, and Ed toock a great number of
measurements, kd made a great number of
meaguremernts between two stars. And we got

our 30 Tuns on one pair of starg that

were gullfe close together. "hen we

staried out wich about another 20 sight-
irge on ancther pair of stars that were
further apart.

They . were &ll1 1in Scorpi. I think they
werc about 12 degrees on the first one and
about 22 degrees on the gecond one, There were

Antareg and Scorpi in the second geries, and it was
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Scorpi and the third siar up in Scorpio in the fi
firat series.

MeDivitt Again, we found thet the angle that we had
selected to operate between was too large, and
we ran our first group of stars in about 12 1/2
degrees, and for the second pair we tried to
pick stars thaet were farther apart so that we
could get a better feel for larger angles. This
pair of starg was & litile cver 21 degrees apart,
We were too opbimistic about the angle between
stars that we could see by looking through the
spacecraft window. What do you think about the

voice recorder usage during this experiment,

7
White I don't know why we had to do it.
MeDdivitt Wo, we actually hand-recorde most of the infor-

mation here. The one thing that certainly delayed
the experiment was the loss of the lightbulb
within the readout. We changed the hatteries and

bulbs from the cross-hairs and never could get
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tris particular light to come back on.

Did you ever figurc out why we needed to hand-
rccord all these things-why we had to record them
on the recorder--the times and all that jaza?
Mo, w2 had to record the angles some place and
we had to correlate it to a time.

well, 1t says to prepare sextant and photo-event
irdica%tor for measaremnants. What do they mean
ty photo-event indicator?

The photo-event indicator was to get the exact
time. Hemember, when you were doiung =star to
horizon measuremeats you had to have—-

No, but this is Just for the star. I doan't
understand the photo-gvent indicator. I think
that just clobbers up our data.

That's right. Yes, that wasn't applicable at

+

all. It didn't make any differecnce wha”t Time 1t
wis at all.

Ir fact, when I made a gsecond run on this while
you were asleep one time, I didn't put the phoio-
event indicator on.

Ko, there wasn't ary need tc put the photo-cvent

indicator on this.
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11.4 Electrogtatic Charge {M3C-1)

McDivitt

I think what we could say here is that we turned
MSC-1 on and off when it said in the flight plen

and when directed by the people on the ground.

11.5 Proton-Electron Spectirometer and Tri-Axis Flus-Gate Magnetometer

(MBC-2 and MSC-3)}

McDivitt

White

We turned off MSC-2 and -3 according to real-
time flight planning from the ground and when-
ever the flight plan in the air called for it:
We had one time when I ran a double small-end-
forward set of runs through the Anomaly. The
first time, I felt that the heading hed not heen
accurate enough for the small-end-forward
requirement. We were doing it without the
platform on the stars, and the first time

through T wasn't satisfied with it. Sog I called

- down to the ground and told them that I wasn't

satisfied with the run and that I'd make a
repeat run the next time. This I did, and I
left the equipment on throughout both runs and
for an hour after that. So,we effectively have
two small-end runs through the South Atlantic

Anomaly.
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MeDivitt oxay. We didn't have any operaticnal problems
with 1%. Did we use the volice recorder with it?
White Yee, I guess we did. It ghould g3l be Trecorded
or. the voice recorder. If not, we've got backup
times ir. the bock. Our voice recorder was our
prire means, and our book was Jjust a backup.
MeDivitt Right,

11.6 Radiation (D-5)

MeDivitt T think one time you were sleeping, and you
didn't get it that pass, tut you got it the
second pass, didn't you? |

White Well, we got them'logged when we did it. They
can go bvack ard get i%.

MeDivitt Right. There were no operational protlems. We
did use the voice recorder to record the infor-

matior.

17.7 Infligrt wxerciser (M-3)

MeDivitt We aidn‘t have ary sitowage problems with it
begsides those iz associated with all the other
equipment. The outgide thin rubber layer bvroke
or. the exerciser about the ernd of the first day.

White Yegs. I've got a comment or two.

MeDivitd Go ahead, Ed.
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White I had the feeling that my capacity and my desire
to do strenuous physical exercise decreased
during the flight. Actually,it kind of decreased
to a point and stayed at that point for the
whole flight. Shortly after I got up there, I
really didn't have any big desire to do a great
deal of physical exercise. I did do the exercises
as indicated, and I did about eight extra series
of exercises with the exerciser, but I noticed
a definite lack of interest in doing heavy
physical exercise.

MeDivitt I concur with what Ed said, although T'm not
really sure this came about becsuse of the small
amount of sleep thet we had or just -me an effect
of the zerc-g thing. I did use the M-% exerciser
to do other exercises. I used it to exercise
my arms, not ¢uly in the menrer thet was demenstrated
but by holding on to one end and pulling the
other end with the other hand., T uged it to
exercise my legs also.

White I did & few other exercises, juast with the
exerciser. 1 yanked around & little bit om it,
&g Jim indicated., But I also did some exercises

in which I pressed pretty hard up against the
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front end of the spacecraft; I tried to tense my
legs and tense my stomach and arms, and T tried
to exercise in this condition. T probably did
that a lot more than T did anything with the

exerciser.

11.8 Inflight Phonocardicgram (M-4)

MeDivitt

To the best of my knowledge we didn't have any
equipment problems. About the end of the second
day my senscrs started ltching a little. T don't

know if it was my phonoceardiogram or my other sensors.

11.9 Extravehicular Activity

MeDivitt

11.10Miscellanegus

MeDivitt

White

Extravehicular activities have been covered
in great detail earlier in the debriefing, I

don't think we have to go over that again.

In the external observations I did observe three
satellites, but I thirnk that these were covered
in detail earlier, and I don't believe we need

to go over that again here.

T think that we'll comment again (we've commented
on this point before) that the tape recorder is
the most important piece of equipment that we

have onboard the spacecraft to record our ob-
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servations, times, and other information concern-
ing the experiments. I think the one we have
onboard with the light located down undernesth the
pilet's right elbow is entirely unsatisfactory.

1 feel that we lost some information on our

flight due to the light coming on and not being
observed. We were going shead with information

for the tape, but were losing it in this manner.

I think we ought to correct this deficiency

prior to the next flight.

MeDivitt I concur heartily.
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12,0 PR=2-IISSION PLABNING

12,1 Mission Plan (Trajectory)

MeDivits It is pretty difficult to detrief *this pre<mission
plarming because we nad s¢ many pre-mission plans
that we couldn't keep track of <them all. I think
that we staried toc late on the mission planning
for GT-4, because everyone was concenitrating on
GT-3, Ther. in the two and a half months that we
had toc do the mission plans, we changed it about
three or four times, drastically. We noi only
changed the trajectory,but we changed the altitudes
of irsertion; at one time we were shooting for a B7-
145 orbit and fhen g B87-161, and then we changed it
from 90 degree launch gzimuth tod 72 degrea launch
azimuth. We changed how we were going tc hardle the
decay 0 +the orbit. All in &ll, I think our
mission plan changed just too ofter.

12.2 Zlight Plar

MeDivitt Same with the flight plan. We kept chenging i3
arourd and charnging it around and changing it
arourd. It was really iwnforvurate. TUp until about
ten days before the flight we were really prepared

for about two different flights, and finally wc got
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the flight plan nailed down. I think our flight,
though, was somewhat different than other flights in
that we did have some real major changes about

two and & half months prior to the flight. Con-
sequently, we had to expect these thinga. ©8o,1
thirk I'd be the first to admit that I lived with
these changes, tecause I had a great desire to do
trhe migsion that we set out to do.

We both kind of got to the point where we knew

that we had a misgion to do, and we knew it was
going to be tough as far ae getting a good flignt
plan was coxncerned, and we were Jjust irying to gei the
the best we could and go.

That's right. I think that the situation that

we finally ended up in was that we tried to have

a very good launch and first couple of orbits and

a good lagt orbit or twe. All the gtuff in the middle,
we knew we werc going to have to handle real-time.

I finglly found myself forced into the situation
where I couldn't even worry about the middle Flight
plan. We had to lay it out in general and expect

a great number of changes. This ie exactly what

we did. We handled it in real=time. I'm not

suggesting that we do this “for futurc fiights, for
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I really hate toc see us go right on down until

the last minute bhefore "we get tnis information
prepared. I thirk it's too bad, but I think on
our flight a lot of this just couldn't be helped
because of the drastic changes in the flight plan
in the last two and a half months.

I don't feel we've got a big beef coming to any-
body. I know a lot of people were working pretty
hard.

That's right., There were a few things on our
checklist that could have been done eariier, but

I think the total missicn plan,as such,was modified
at a late date to change the objectives by a great
amount. We In the crew agresd with the change, It
almost doubled the amount of work that we had to

do ir throse last couple of months, but I thiank

that bty accepting it end frying to make the thing
wark, we were able to overcome the problem, and it
wes Iindeed & major problem, A situation that I
hoped wouldn't occur and did occur on our flight
concerned the checklist, the data bocks, ithe pro-
cedure books, the map for the orbit navigation and
our charts and graphs. We didn't receive the check-

list and the procedure and data bocks for ocur flight
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to look at until 8:00 o'eclock the night before the
flight. Consequently, we didn't have a lot of

time to go through them the way we should have. We
should have had these books and charts irn our hards
no later than two weeks before the flight. Here
again there were some extenuating circumsfancc, tat
I'm not sure that the circumstances were really that
great. I still think that we should have gotten
thege out earlier. The people down at the Cape
doing these things worked themselves to the bone
night and day,practically,to get these things done,
I heve nothing but the highest praise for the people
from FCSD that came down to do this Jjob. I Just
sort of suspect that we should have gotten staried
on it carlier and that maybe we should have rad & few
more pecople down there deing it, Any comment on
this, kd?

No, This ig the thing that I think T was harping
about & long time before the flight, because 1 saw
the same thing happen on GT-3,when the checklist
came in at the last minute. In fact, the last

night before the flight, I remember John walking down
the hall locking at his flight plan and his check-

list and commenting on this surprise and that
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surprise, and there were a.few surprises in ours.

I wouldn't say there was much we didn't kmow azbout,
because we had gone over it pretty thoroughly. But
all our experimental procedures and our books-—we're
partially to blame in some reepects also, because
we were running the show and knew exactly what

we wanted. But I concur very heartily with Jin's
recommendation that we get these tnings made up

at least two weeks ahead of lime so that we can

use them in the simulator, and that we uge the
1ittie hand~held checklist exclusively in the
gimulator that we are going to fly with if you ecould
get them nailed fown that well ahead of time. That's
what I would have liked +wo have done. That's what
we didn't de, thoagh,

Yes, T don't really see any excuse for dragging it
out to the last day. If these things would havsz
been eight hours later than they were, they wouldn't
evan have made the flight.

I think s2other thing, too, is that right now we've
got a good set of books and checklist. T recommend
heartily, unless the crew that comes behind s has
some very strong diverse opinions, that they use

somathing similar so that they can get sowmebody

started making them early enocugh to be useful.
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I concur wholeheartedly.

They may not like everything about them, but I think
that they proved their value with us in our flight,
I sure would rather use scmething,and use it well,
than use something that may be & 1little bit vetter
and use 1t poorly.

Okay. I shink that covers the flight plan topic,
don't you”? |

Yes sir.

12.3 Spacecraft Changes

McDivitt

White

Here again we had some changes that were brought
about by the change in flight plan, but I think we
handled gll of these adeguately. I Just don't think
that we ought to use GT-4 as an example as to what
ghould ve done on a flight, as far ag no change arnd
things like that, I feel that if we don't have the
equipment onboard the spacecraft checked out and
ready for service by the time the spacecraft leaves
St. Louis, they shouldn't fly on the flight. I've
felt like that since the time I got assigned to this
flight, and I gtill feel that that's the way to do
it, unless you have a major change for a worthwhile
Treason.

I was sure wondering right to the very end if they
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were golng to get these firnal charnges in thet were
required for our flight. They sure waited a long
time to put them in,

Yes, two or three days before the flight we still
had a lot of things misging. In fact, when I go?
into the spacecraft, about the firgt thing I
roticed was that the velcro wasn't around the
8-bvall, About Z%C minutes later, while we were
lying there waiting for the launch, Fd looked up
and pointed at the 5-ball at the place where the
velcrc was not.

Yes, there wasn't velcro in several places wnere 1
had wanted it, and in several places where I had
gaciually drawn in the lines where I wanted them to
put the gtrips. Instcad, they put them 90 degrees to
where T bad *the lines, T carn'l believe they wouald do
gomething like that. I'm not really complaining.

I think they did a pretiy good Jjob.

Do you have enything else on spacecraft changes?

KNo.

I thought this was one of the smecother peoints.
What? Mission rules?

Mission rules.
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McDivitt Jo do I. I don't really have any comment. T
think we had a very good set of mission rules, ard
I don't have much else to say aboub 1t.

White I concur. I think we get & record on running
through the mission rules review, and I have ore
recommendation to make. I recommend highly that the
crew review thelr raleg thoroughly prior to the
meeting ard send their disagreements to Flight
Operations Divigion,sco that they can either concur
with them and incorporate them,or disagree and ther
iron the differences out on the major things before
you come to the mission rules meeting. Then,
you'll find that you sail right through ir just
the first meceting, and this is exactly what we did.

12.5 Experiments

MeDivitt I think we had some pretty good pre-missicn planning
on our cxperiments, except D~6, and I think the
pecple in FCSD, specifically fell down on the job,
They did not prepare the ¥arget ipoquisition Polders
that we needed. They arrived down at the Cape
about two weeks before the launch with a foot -
thick pile of maps for us to memorize.

White They had a WAC Chart of every place that we were

going te fly over, the whole 30 degrees north to
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30 degrees south, and that sure isn't what we needed.

MeDivitt I think +that there wan't any imagination used here.
I just feel that the people who were responsible for
performing this duty fell down on the job completely,
and did nothing whatscever but talk about it, When
we really got around to flying this thing they didn't
rave & thing for us. It turned out that the people
who finally ginned up the maps for ug were the
people from the Devartment of Defense Office here
who were monitoring the thing from the technical
standpoint. I sort of felt that this targex’
acquisition gtuff was a function of FCED, and as
& matter of.fact the people who were concerned with
i1 led me to belleve this., When we gof arcund
to flying the flight, Qe found that there wasn't
any way to acguire these targets. They hadn't done
any werk with it at all, so I think that this is
a real iow point in the FCS3D.

White They didn't ever have what I would consider &
satisfactory method of calling the information up
to us.

MeDivits No, to put it bluntly it was screwed up and un-
worked upon. I think the plamning for all the

other experimentis wag adeguate.
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wWhite We had one area wherc we were a bit too amtiiicus,
ard thig was in the stars for the Air Force D-9.
We reviewed this, alsc, so there was no lack of
planning. It just turned cut irat using thacse
stars In the seguence that we had for Them,with
the type of fuel consiraints thai we nad imposed
upon us, we just couldn't cffeciively run the ox-
periment without uvsirg a great desl of fucl.

MeDivitt Yes. And I think trat this came sbout just because
of a lack of knowledge on everyone's parit, on just
what we cculd rhandle in the spacecraft and *he
rgites 1trat the giars meve through the skies.

White rnat was soﬁethi:g that we learned on tnis fiignt.

McDivitt I think sc. 1T think that's part of the gualiltative
data trat we brought back for D-9, but I do feel
that tre pre-flight plarning for D-£ was comp.ctoly
inadequate. Anything else or any of the other ex-
periments?

White No, I think the other experimerts were well tricfad
to us. We understcod them guite well and T shirk
the procedures were well taken care of.

McDivitt That's right. Let me clarify one thing. I think
that the *technical aspect of D-6 was cne of the

begt priefed of all the experiments. The DOD people
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who were responsible for it had some of the most
detailed and thorough briefing guides and forms for
us on the equipment, and we were more briefed on the
equipment, It was just the procedures thal were
lacking.

Yea, T felt that T knew the equipment and its asgembly and
ugsage on the D-6 backwards and forwards. Procedures
for conducting the experiment were quite clear to
me, but the only thing that we didn't have was & goeod
method of passing up the targets and target acquisi-
tion once we got up there. Also, Just handing me 243
targets wase a pretty simple-minded approach in trying
to solve this problem, I thought.

I don't think I have anything else on experiments.

Nope.
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12.6 Training Activities

McDivitt

White

McDivite

Well, I wouldn'?t do anything differently.

Jim, 1 wouldn't either. Thaz's one of the
highlights, I think, of our mission that we
were well trained for iivy and I felt in all
respects we were well trained. I don't Te-
lieve T'd add arything extra, and there's
nothing I think I'd take out, either.

Well, T think tha< the iraining went along just
about as we'd planred it and hoped it would
work. I QO feel that the simulators didn't
provide us gquite tre training that we nceded
ear.y eroigh in “he programn. 7T think the
gimulator here in houston was =00 busy inter-
facing with MCC ard swizching Trom one
tuildirg to another and updating to "3"
corfiguratior and a whole burnch of other “hings.

We rover realiy got il wne 4 corfiguralion.

ne oae daown al

-

from the Gi'-3% Lo Lhe Ci-£ configurablor. A o

ma:loer of fact, as carvly ag about two wooka

bafore Jauncn | nad dozne four reentires on the

similator down there.

CONFIDENTIAL
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T did four for the whole time.

Is that right?

My total reentries were four. I remember |
got three that day before the launch. I have
one thing, though, Jim, that I think that T
would do differently.

Okay, what's that?

Now that I know what kind of checklist T need
and what kind of procedures books and data
bocks that T need, I'd have those things ready
a month ahead of time. 1I'd use them and get so
familiar with them and iron any little bugs
out. We still had some bugs in our books.
That's right.

It was a little hard to use. It was a little
hard to locate things in there. And if I did
anything differently, I'd put my emphasis real
early on getting my checklist and data books
up even though I know fully well that they'll
change in some little respects right up to the
flight, but I'd get them out so I'd have them.
We didn't have anything up to a week or eight

days before the flight.
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That's right. The things like how to do the
experiments shouldn't change. They should

stay exactly the same. The operational checks
should remain the same, and maybe the flight
plan will change a little, but you really

couid have most of those hooks done long in
advance.

Then you know exactly what information you're-
going to teke up on the flight with you and
can get this laid out long in advance., I think
this 19 ore bit of experience that we coulc
pass or. to the guays comirng behind, particularly
the oneg thet haven't flowr before, at least

in Gemini-——just what information we took along
ard the reasors why we took it and what our
recommendations would be and what we would want
to take now. Because rememver you and I sat up
there the night before the Iaunch and sifted
through a pile of stuff and decided Jjust exactly
what we really wanted to =zake.

0f course, on the other hand we knew what we
wanted., I think we were just looking for it

in that pile of junk that we had on the table.
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Yes.

We had that list of things that we'd made up,
Decided we were going to take, If I had it to
do over again, I think I'd have this all in
mind earlier.

Yes.

You and T, two weeks before the flight, T don't
think,fully knew exsctly what we wanted, and it
wasn't ready for us then, anyhow.

Yes. You're right. Matter cof fact, some of
tﬁe stuff we tock was our own personal stuff,
like those star charts.

Yes.

And that polar star chart was mine and that
Mercator was yours.

Right.

CONFIDENTIAL



13.1 GO/NG GO's

MeDivitt

White

CONFIDENTIAL 249

1%.0 MIESION CONTROL

Okay. Migsiorn Control. Mission Control is the
rext major topic. It says describe and discuss
updatirg on the status of the spacecraft on

the missior. GO0 and KC/GO0's, T thought, went

pretty well. 7You have any comment on that?

Fo. 2ure didn'®.

13,2 PLA and CLA Tpdateg

MceDivit=

White

13.% Consumables
McDivitt
White
MeDivitt

White

PLA's and CLA updates, I thought, went extremely
well. You have any other comments on thas?

No. We used the form ard they're easy to copy
dowr:. There's sure a lot of information they

can get up in a short period of time.

'""he consumables, we had——

I got some comments on that.

Ckay. Go ahead.

Okay, I thought that their monitoring of our
electrical system was deficient. I don's
believe they gave ary indication of what our
electrical consumpbion had been, up till very

near the end of the flight, and they informed
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ug that we were 130 or 150--

McDivist 160, k4.

White --amp-hours over, and I would've liked to know
this at discrete times throughout the flight.

MeDivitt L~ thirk,really ,this wag our fault. I think we
should've called down and asgked them. When
they did give it to ug, they gave it to us
because we did call dowr and ask them.

White Yes, okay. Maybe that wasg, but I was 1ook-
irg for it more often than that. Maybe we
could have this part of the CO/NO GC, and they
could say you're on your electrical profile
anda your 0AMS proefile. This might be a part of
it to be sure.

MeDivitt Yes. That would be a gocd idem.

13,4 ¥light Plan Changes

White Flight flan changes.

MeDivitt Flight ¢lan changes. Well, we had a few. I
think that in general they sll came off where
they should. I don't really have any commernt.

White We had ore area in which they were deficient
with the MSC-10.

McDivitt I've already talked tc Jerry about that. IHe
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says that there was & misunderstanding between
us. They sent up to do the MSC-10, and then
they said not to do the MSC-10. Do it later.
We didn't get the message.

White T didn't hear that.

Meldvitt Yes. I thought all the flight planning was
good except in this one instance that we'lre
talking about. We were directed to do MSC-10
in one pass, and then bhefore it was done, we
were directed to start another check. We got
this information pretty late before we started
the experiment and hence didn't get it. We
didn't check cver the times ourselves and I
guess we should have. So that when we got
around to deing it, we found ourselves running
into the situation where we were supposed to be
doing two experiments at the same time. Fortun-
ately, I think we were able 10 accomplish all
the objectives of both experiments, but there
was ne need to hurry when we were up there for
four days.

White Jim, I've got another one too, I've thought

a lot about it., I thought about this one before
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the flight, and I think about it right now. A4nd
I thought about 1t during the flight. I think it's
time to start a crusade. I think it's time o
start a crusade or. the elapsed time. Get us a
clock. It's going to cost money, but I think we
ought to gef ourselives a good elapsed time clock
ingide thre gpacecraft. Get FOD to start going on
elapsed time. Arnd here's ancther funny sourding
one, but 1 don't see why we coulda't do it--why
we couldn't have & flight wateh in ten-hour in-
crements. Let somebody build a ter-hour watch
with a counter on ten hour increments. And then
we'd have the timing system that we meed on the
gpacecraft. What do you think of that? I know
you and T have talked about this before out I
think it's time--

Yes., We were forced To run ocur mission using
both.e]apsed time and Greenwich Mean Time and it's
almost an insurmountable problem.

I think it's really got our data all fouled up
right row, teo. 1 think we'll unsrarl it all
right, but, boy, if we could've been puiting

all our times into those tapes and on our data

pocks 1n straight elapsed -time increments, and even
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when i1t gets into long time, you know, fourteen
day flights, you can still put in 430 and 2C
seconds as well as you can the regular Greenwich
Mear. Time.

Yesg,

I think thast it wouldn't cost ug any more to
have Omega make us a ten—hour watch and fix
these dials up on it s¢ that we could keep
track of good eslapsed time.

You've got to leave the mirutes and seconds
alorc there. Well, let's not argue that here
or evern discuss it. I thirk what Ed says is
right. We werc forced to rur the mission in
both elapgsed and Greenwich Time, ard I don't
think that was the way to dc it. T think we
okght to really start after this elapsed time
thing quickly and get on with it.

Pight., Tt's time fo get on with zhis. I think
it's time to make a crusade on it. I think
everybody's ready for it.

Yes.

bxcept the few people that are fighting it,

and I think we can overcome Them.
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Okay. Mission Control System. I thirk the
Mission Control on this flight was nothing short
of excellers. %We got all the information from
tte ground that we needed. We didn't get
tothered by them mnecessarily, 1 don't velieve.
They were there when you needed them.

They were there when we needed them. That's
rignt. I have rothing but praise for the ground
caonitrol on this flight. How about you, BEdT

I did too, and I tad the feeling up there that

I had confidence in what they were doing down
there and in the decigions that were being made.
I felt that when I needed information that the
source was available down there and I could

always get it. That's a very good feeling.
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14.0 TRATNIKG

14.1 Gemini Mission Simulstor

MeDivitt

Okay. Over on Training now. The first topic

is Gemini Migsion Simulator and I think we
touched lightly on this subject already. I

think that it's an excellent trainer for pro-
cedures, system knowledge, launch, orbit,
retrofire, reentry, and crew statiors. I thirk
the big problem with 1t is that it takes too

long te turn it around. T think that we're fooli-
ing arcurd with i% teco much, ecesmmisling it to
supporting other functions besideg flight crew
training. The sim:lator st the Cape was sup-
posed 10 have been turred arcurd at roughly

two weeks after GT-3's launch, and about six weeks
after the launch 1% 5131l yaen't soing ists job _b
When we went down there to start flying this
completely checked-out gsimulator, we found that
the laurch phase worked, the orbit phase did

not work, and the reertry phase did noit work.

After we got the orbit phase squared away, we

found out that -~ ye kept losing reentry command

system. We couldwn't use Direct Contrel Mode

in anything. We never did fly reentries
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until shortly befcre the actual flight, at which
time T think I had four total reentries about

a week before the flight., Ed said he only flew
four reentries on the simulator at the Cape in
total. I probably flew fifteen, I would guess.
Thet's total, so I think that the Gemini Mission
Simulator fell down completely in preparing us
for this flight.

Well, not guite that bad, Jim.

Well. OCkay. We did get a lot of training

from it, but I think that the turn-around time
is completely inadequate. It made the job for
the flight crews a lot tougher than it should
have been.

I don't know really what the problem ig, but I
think the people down there are working hard,
and when things were working right, the train-
ing was outstanding., But, gee, there's just too
much time when things weren't working right.
That's right. I think that's a good point to
make. People down at the Cape try very hard,
and T don't think it's their problem. The

program for the Cape Simulator was done here.
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When it arrived down at the Cape, it was com-
pletely inadeguate for the job, and I can't
understand why that program wasn't checked out
in better shape when it went down there.

I think, also, they're caught as second-rate ci-
tizens as far as keeping their simulators up to
date and getting the latest spacecraft changes
in them. They seem to be way behind the space-
craft and indicated io me that the system did
not permit them to update the simulator with the
speed with which it ought to be updated to train
the crews properly. The things that were
characterigtic of Geﬁini 4 were being incor-
porated in the simulator down there in the last
two or three weeks when they should have been
incorporated in the first two or three weeks
after the changeover from GT-3 to GT-4. T think
we just have to work on a faster processing of
the changes in getting the pieces of equipment
and the changes out to the simulator so that
they can be incorporated in it. Once they got
the changes down fhere, they got them incorpor-

ated into the simulator, seemed like, pretty
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fast. As long as they weren't there, they
couldn't update that simulator. Another thing
that I'1l, for the life of me, never understand
is where in the world the food boxes were for
that simulator down there., I think somebody
should explain just why it took about one month
to locate a pair of food boxes and put them on
the simulator down there, It was the only way
that we could actually work on the storage of
the pieces of eguipment for our flight, and we
didn't get a chance to look at that until what
I consider too short a period of time prior to
launch.

MeDivitt Yes. It seemed like these food boxes were ordered
8 year in advance, and they never showed up. It
looked like there was a complete lack of follow—.
up on somebody's part here. Then it turned out
that they did find the food boxes but didn't
release them o the Cape gimmlator gquick
enocugh. I came home here to Houston and found
that we had a complete set of good food hoxes
in the Houston simulator; whereas,the one down

at the Cape did not have any at all. This sort
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cf goes alomg with putiing the following
Ligsions in front of the misgion that's about
ready .¢ go. Onc Ilast comment that I would
like tc make on the simulasor is that we made
a mistake in building i% sc that it would only
tilt up 20 degrees. This 1ying on your hack
in a2 zimalator g for tne birds. You carn sit
up ir it =& lox longer than you can lie on your
back. Also, everything that you have to do
wher. you're lyirg on your back is avout five
times harder than it is when you're sitting vp—
nothing at a.l like zerc g. I feel strongly
that we should loock inlo some melhod of making
thig simulator go all ithe way up to a 90-degree
poirt.

wWhite Hére, here! One other ithing on this simuiator,
too, while we're “hinking about it. 1 ihink,
there's rno guestion in my mird, the most effeclive
trairer we have ig our migsion simulator. I
think it could te made about a third more
effective if we had a decent oui-the-window
horizon provided. We didn't have anything that

I'd call satisfactory avaeilable to us prior o
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Tlight.

I agree.

LTV Simulation. I think that on the two trips
that we made 1o LTV to do the avort simuiations
we got as much for an hour of time sper? as

we did in any other pari of our training. We
were abie to do a great number of runs in a
very short period of time, and we go® all our
avori procedures dowr pat in Just a very short
period of time. I think that I can’t say
enough for this. I certainly will be glad when
we get this itype of.a similation &t M3C so that
we don't have to iravel out of town to get this
kind of trainirg.

I hope they can get it so it works as well as
it does up there,down here, because one thing
that impressed me was *that you could go up there
and we able to run 70 runs.

That's right. In a day.

And not git around waiting for things to get

fixed 211 the ifine.

I think on the one day we went up there, Ed
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and T together,in one day, had about 160 runs.
White Yes. Pretty close to that.

14.% Centrifuge

MeDivitt Centrifuge, I think that the centrifuge
contributed very little to our mission. T
sort of feel that once you've been on the
centrifuge and you've learned what the effect
of g's are and how to counteract their effects,
that there's not a great deal more to be galned.
I didn't really feel that I got that much out
of the centrifuge time. How about you, Ed?
white I think that your orientation in the centrifuge
is very important. Tn other words, I think that
it does give you a feeling for what the g's are
going to be like and what the g's on the 1ift-
off and reentry are. I don't believe there's
any necessity for beating your head on a centri-
fuge over and over, running it up there. I
certainly wouldn't want to go run a series
of rums just before the mission so I'd know
how it's going to feel on launch, because Talready
know how it's going to feel on launch, The first

time you run a few runs on a centrifuge, you
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know pretty well what it feels like. I think
that it's good in moderation, but I certainly
don't think that you should over-train on it.
ITt's not something that you need to train on

every time for every flight.

14.4 Translation and Docking Trainer

MeDivitt Transglation and Docking Trainer. I thought
that the Tranglation and Docking Trainer was an
excellent trainer for the D-6 pass that we did,
the Apolle Tracking Pasgs. I think that the
gimulation that we set up at Martin Denver was
also an excellent tracking task for this, and I
gort of felt that we got the techniques from
these two trainers that we needed to successfully
perform this experiment.

White I have a couple of comments on that. I felt the.
same way. Of course, we didn't have this trainer
used too much for the docking phase, but I thought
it was quite good for the tracking aspects and
algo for thruster failure.

MeDivitt That's right. It gave you a dynamic simulation
of a thruster failure and what you could do and

vhat you could notice when you actually have a
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thrister that failed. I used it quite a bix
shortly before the flight o practice the dock-
irg ard the statiorn-keeping that we never really
got a chance to perform in flight. I felt that
1% was guite valuable for +this.

Yes. 1 thirk that it's 2 very good simulaiicn,
w00, of the actual way she spacecraft really
moved.

Yegs. T thirk 1% is toco. I tnirk if is toc.
Anyvhing eige on Trarslation ard Docking
‘rainer?

Ko.

Flanelariun.

T <hink it's very valuable training. We used
this one dowr. here in Fousiorn, and we used the
Forehead Planetarium. There's not a tit of
question irn my mind which one you cughl lo use,
and it's Morchead, bvecausc the diasplay of the
gtars is about as closc as you can got to the
real stars out irn the skyi wheoreas,in the ore
down in lousgton the projection of the stars

Just doesn't have the gquality fto provide the
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information that you want 0 get. L have ore
cther comment, Though, as far as the gtars are
corcerred. I think that probatly we got as
good training with ocur stars during our night
flights as we got during the plaretarium work.
I feel that's true too. Youi've golt to go to
those plaretariums to see all the stars in the
zky, bui the right flyirg we did with our siar
chart was probably the thing thas really imbedded
the location of these atars in my mind., I kept
looking at them night after night after rnight
after rnight, and when we flew T was convinced
that T could go up there and find all those
atarg ~hat I rneeded to find. T think I had no
trouble at all finding them.

Yes. We saw every one that was oui at night.

T thirk we saw cthem alZ., 1 think we can come
cack with good idertification or them, and what-
ever information they want us to tell about
them ,we can tcll them.

That's right. And where we dida't know the
exact name of a particular star in a constel-

iation,we could always teil which star it was in
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the constellation and be able to find the name
of the star after we got back here to the ground.
But I do think that the star training we had

was worth every minute of it.

White Yes, I'd go back some more, too, I'd go back
to the planetarium some morsa.

MeDivitst That's right. It's one of the things that you
really have to keep at all the time, because you
can never go out at night and look at all the
stars in the sky. You can only see a certain
restricted area, and it takes a lot of looking
to see the whole sky. By the time you look
long enough to see the whole sky, it's six months
since you've geen certain stars, unless you
want to stay up all night.

White Spacecraft orientation. I think the little devic;es
they ginned up at the Morehead Planetgrium are
resgl good in this respect. You can sit there and
they can simulate your orbit. They can put you
up in the barber chair and you loock out and see
approximately the number of stars you can see
out the gpacecraft, and I thought that's about

what I could see out of the spacecraft. When I
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actuailly got up zlose to the window, when we
were up flying, T could see more stars, ags T
thorgnt T couid. I ihought that the training
we received wag good.

Yes. Wo doubt avout it,thai was all time well

spenz.

MeDivitt

Sysiems Briefings. We actually had briefings on
every system in the spacecraft, ard there are
quite g number of them. The schedule was such
vhat we had a gereral briefing here at Manmed
cpacecralft CUenter on each ard every ore of Lhese
systeme. I thirk we had a second triefing here
at the Marned Spacecraft Center on certain
sysbems like the ECS before we went fo the
albitude chamber. We had a number of briefings
on the gystems again up at McDormnell by
Mejonrell engineers in St. Louis. We went down
to the Cape, we had another general briefing by
the Mclonnell ergineers at the Cape procavly six
weeks tefore the flight, and then about ten days
before the flight we had a final systems

briefing where they Just discussed any changes
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that had been made since the previous briefing
and brought ug up to date on some of the things
that had occurred during this spacecraft systems
tegting. I thought every one of these systems
briefings was worthwhile, and I think without
each and every one of them we would nave been
much worge off than we were., I %hirk that if
I had it to do gll over again, I'd schedule them
Just exactly the same manner we did thieg fime.
One of two here at the Manned Spacecraft Center,
then again up at the contracior, ther a couple
of them down &t the Cape. Any comment on that?
White No. I iiked the manner in which they were presented,
as a buildup of details as we went along, Ths
final ones down av the Cgpe were Jjust certainly
not systems briefing, They were details of the
gystem briefings.

14.7 Flight Fxperiments

MeDivitt Right., Flight Experiments. Simulatiorns. We
didn't have to do any simulations on M3C-1, =2,
and -3, They were just throwing switches. The
medical experiments, the Calcium Depeosit Experi-
ment and the Bone Deminerglization Experiment,

required that we have a number of x-rays taken
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and we did indeed go make a couple of dry runms
and a couple of wet runs on the x-ray tarle to
make sure that we could get it done quickly. I
thirk thie paid off. Wc never had any delay due
to shese x-rays. We certainly all knew how o
uge the exerciser. And the phonocardicgram
needed nc practice. ©-5 and 5-6 did rot require
any lraining here on the ground, becausce these
wora supposed to be thouicgraghs from orbit.

That thing was impossible Yo simulate on the
ground. “he D-8 required no simulation, so it
voiled down to D-6, D-1, ard D-9 as tre experi-
merts that required simulatviorn prior to flight.

A5 we gald earlier, we fell that the Tranglation

e

and Docking "rairer and the Martin Denver simu-
lation fer the D-6 experiment were very valuable.
'They geve ug tre techrnigues that we reeded to
perform this thing in space. Gemini Mission
Simulator was ianvaluable, too, for everything- -
for experimenzs, operational checks and for the
whole missiorn.

Lz far as any really D-9 work, though, with the

simulator, all we could go through were kind of
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cursory procedures. There was rno star fiela or
anything to utilize, which I ihink would be

useful. If we had a decenl star field, we could yge it
out of Lthe GMS5. Also, on D-6 the M8 4id rnot provide
a8 anything we could use. There were procedures,
right. And 1ike you said, the Transla“ion and
Jocking was all right for D-6, bui, practically,

we had no simulator anywhere that gave us any-

thing thas T could get out for B-9.

MeDivits Okay. Are we through with the briefirngs? We
had a real major briefing that lasted shree or
four days here at the Manried Spacecraf Center
avous four months prior to the flight. Wasn't
i, Ea7

White Yes. Well, was it that long? It was in March
or April--March wasn't it7 Zomewhere around
there.

MeBivitt I shought it was lalter than that. We had our
first real major briefing three morths before
the flight,on the 8th  of March, ard we had the
experimenters come to Lougtor and go over their
experinents in great detail to explain what they

wanted and how they wanted us to go abvout get-
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Zing it. I thought this was very good. We had
arotrner briefing on experiments in the flight
plan revicw about six weeks before the flighs,
and we had another experiments review atout

ten days to two weeks before the flighnt. Agsin,
I felt tvhat each and every onc of these was
certairly time well spant. I thirnk that,
provatly,the first experiments briefing might
have uaker place a L1ittle sconer.

I've got a comment on D-6 here. Ten days before
the flight, “hey came in with the information
for D-6 ard said, "Eow do you want to rur the
sracking on D-6 and sernd the information up?"
This was not the time to btring up Lhis type

of information or try to make this type of
decisicns. “hese decisions should have all
beer firmed up at the slx-weexs briefing, and
this is what the six-weeks bricfing was for.

It waz to tell us how we were going to rum our
experiments. After that time there weren't
suoposed te be any charges to the procedures,
and 10 days before the flight was Jjusi to

incorporate ary last-mirute changes and solidify
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any things that might not be understood too

well in the procedures. o thisg is where, 1
think, that the people giving this information
in D-6 never were with it~-as far as getting

the information ready for us for it.

Very good. T concur completely.

In the future I think the experiments should

be firmed up by six weeks prior to flight and
the procedures should be well in hand at that
time. They shouldn't drag on and be dragging

on right on down to a few days before the launch,
which is exactly what happened on D-6.

Okay. Equipment. We had some of the equipment
available to us as early as six or eight months
before the flight. Other equipment kept dragging
in uwntil the very last dey, Jjust about. T don'£
believe that you can get the training equipment
available to the crews too early. We found our-
gelves, in many cases, with the training equip-
ment locked up out at the Cape for safe keeping—-
so gafe that we couldn't even get to it, and we
didn't get & chance to use it the way we should

have. I think only by a lot of noise meking, T
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guess, were we able to ever break this stuff
loose. Training equipment is Jjust what it says-~
it should be used for training and it shouldn't
be kept under lock and key away from the crews.

White T had that same feeling down there, Jim. I
think we both kind of got on this one. It
seemed like they'd want to get all the training
equipment all together and say, "Ha, ha. We've
got it all together. We're all up to snuff.
There's all of our training equipment. It's
all in that locker over there." That's not the
way it ought to be. The training equipment
shouldn't be in that locker at all, It should
all be cut to the crew.

MeDivitt In the hands of the crew.

White And I think up in the crew gquarters is where the.
training equipment belongs and down in the
simulator. It should be out and being used., I
think that one of the keynotes to our success in
having a decent amount of photography teken on
the flight was that we took the cameras that
were available, whether they were flight type

or the commercial types of cameras that we car-
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ried, and became very very familiar with them

in the months before the flight. T recommend
very highiy shat crews that follow in the future
get the eguipmert and utilize 1t so that it
becomes second rature %o them prior to ihe
flight.

Okay. I don't thirk we need any more on thas,

do you?

14.58 Spacecraft Systems Test

MeDiwvits

I think that we learned guite & bit from our
Spacecraft Dys<ems Testg. We nag a great

number of them in St. Louis ard ther down at

the Cape. I think that the amount that we
learrec and the time we spent was a 1itite low.
I think the ratio of what you got for your hours
spent was low, but I do feel that it's a ncces—b
sary thing and that you reailly should participate
in this spacecraft testing. T“here were long
veriods of time when we learned rothing,
absolutely nothing, but on the cother hard we

got a feel for our spacecraft and saw how a lot
of the systems were working and the only way

youa can do thig is to actuslly participate in
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White

Mepiviit

Eegress Training

MeDivitt

CONFIDENTIAL

the testing.

You know, it doesn't seem to fit in here
anywhere else, but I thirk maybe at this point
we cught to indicate we attended every one of
the management meetings up there at McDornell
while our spacecraft was up there progressing
a.ong through the assembly lire. I recommend
that all crews in the_future have representazion
a3 all those meetings.

That's right. The most importart meetings T've
ever gone {0 in my life, at least since I've
come here to the Manned Spacecraft Center, were
thoge Gemini management meetings up at McDonrell.
I can't express r~nougr the need for a representative

of the flight crews to be there at the meetings.

Zgress Training. I thought the briefings were
excellent, she flotatiom +ank work was excellens,
the Gulf exercise was excellent, and the survival
gear briefing was excellent. I can't say now

glad T am that we've had this training when we
pPiopped down ocut in the Atlantie Ocemn and we were
gitting there. ZEven though we were about to ve

rescued, I knew that even if they didn't reascue
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ug right then, T felt fully confident about
being able wo take care of myself out there irn
that water.

We were well prepared in this area,

14.10 Parachute Training

MeDivint

White

MceDivitt

Whitea

Parachute training. T thought that the parachuse
iraining that we had was good. I thought that

Lthe parachute training into the water with

pressure suits on was by far the best that we

had, It was the mogt realistic and il was the

kird of Irainirg that we would need during

sctual flight. ’

Ard I recommend highly that aill crews do this

ard they go in suitsg as close to the same kind of con-
ditior tnat you're going te plop dowr in that water
with, and go <hrough the full inflation and not |
skimp on & lhing.

You get all tangled up in a parachute just the

way yoi're going to get all tangled up in the
parachtiute when—-—

That's right. Inflate the 1life rafts and inflate
the Mae Wegis and inflate the whole works every

time. And if we don't have enough life rafts
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to do it every time, see to it that we get I

14.7117 Lavrch Sinulation

MeDivi st

White

MeDivitt

Whize

Okay. Launch Bimualation. I think that the
~aunch simulations were excellent. 1 thirk that
was the first place that we really had a chance
to work with +the people who were going to be
controlling us cduring the fiight. T think we
got a 2ot out of it, and I *hink they gotv a lol
out of it. What we rcally had 3o do was learr,

Z g.ess, respect for each other, and I guess the
only way we could do this was to see how each,

of us was goirg Po handle a situation that arose.
I don't have any other comment on it excep? that
I think that it was certainly worthwhile.

I've got a comment. Not on that, but a thing
that fiss right i=n.

Shoot.

I thinkx that the reentry simulations that we did
should be made a regular part of the preparations
for flighi. It's just as important to me as the
launich simulation. I think there should be
regular reentry simulation for the preparations

prior to the flight in the same manrer as the
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launch simulations.

T think so too, I think those reentry simula-
tions we did that day were certainly worthwhile.
We only had to do a few of them to learn the
procedures for getting the information back and
forth. We tried one one day, and it was so
horrible that I'm certainly glad that something
like that didn't happen during flight. But
after we had done a couple of more it smoothed
out, I had no doubt in my mind whatsoever
that we were going to be able to pass the in-
formation back and forth.

Thatts right. I felt that they were equally

as important as the launch simulation.

14.72 Network Simulation

McDivitt

The Network Simulation. We didn't actually
participate in the Network Simulations, and T
don't think we missed a thing. T think, though,
that something that was required was a discussion
with the Network Controliers. We came back to
Houston to tell them our points of view and
explain to them the kind of information we
wanted passed back and forth and the format of

how we wanted this information given to us. I
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14,13 Zero-G Flight

CONFIDENTIAL

thirk that during the flight it certainly
proved shaet it was worthwhile, because that was
the way we got it, and we were able to get this
irformatior in a asablc marner in a short time.
We didn't have to go over and over and over. I
don't have any other comment or. that. E4?

Lo.

MeDivist

White

The rzero-g flignts are the rext topic. 1 sort
of feel that the vero-g flights were one of our
most valuable trairing tools, especially since
we were going to do the extravehicular activity
poertion of the flight. Without this we wouldn't
have had the confidence ir ourselveg in getting
ir and out of the spacecraft and opening and
cloging the hatch that was reguired, so thazt we
protatly wouldn't have even done it. 2d, do you
have any other comments on thaz?

Concerning the little bit of a hatch problem
that we did have, T think +that the work that T
had done on the zero-g airplazne sure prepared

me well to meet the problem that we had. T
recommend very highly that for any egress work,

in which we're going in and out of the space-
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craft zero-g, that you get up there and work the
procedures out thoroughly beiweer not only the
guy getting ir and cut vut betweern the two guys
that are sitting irn the seais. This is the way
we Tlew 1%. We didn't go up there and fly just
one guy jumping in and cut the hatch. We wenz
up there and flew with the guy in beth seats,
whetner the mar in the left seal actually worked
gll the time or not. There were times when he
had to help, ard in our flight i1t paid off,
because there was a time when -im had to help,
ard he knew exactly what the problems were and
was able to give the help recessary.

Another thing that might have helped here was
that I've been in and out of thal right-hand
hatch almost as many iLimes as Fd hnad.

Sowe mew juast whab 'the problems wora.

S0 we knew exactly what the problems were.

14.14 Flight Plan Training

MceDivitt

Jext topic is Flight Flan Training. I think we
had such a great rumber of changes in our fiight
plan that it's really not fair to discuss this

in any great detail. The approach that we did

take, as I menti

oned earlier, wa% that we would
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have a goeod launch ard first few orbits, a good
retro-preparation, and a good retro ard reentry,
with the center of the mission being taken care
of ty doing the experiment or doing the operational
check by itmelf without regard to what went
before or what went after. T think this is the
kird of *raining you really need on thege long
duration flights. Arything else there, E4”

ko. I concur heartily. I think that practicing
it piecemeal ig the only way you can do it.

You have any concluding comments?

T thirk we've been meking conclusions all day
leng. I think to try to conclude them all,

we'd never get them,



