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This preliminary transcript was made from voice tape recordings
of the GT-5 flight crew devrisfing conducted August 30, 1965 thru
Septerber 2, 1965 at the Crew GQuarters, Cape Kennedy, Florida.

Although 81! the material contained in this sranscrips has heen
edited, the urgent need for the preliminary transerips by mission
anglysis perscnnel precluded & thorough editorial review prior to its
pubiicaticen, Errors in this transcript will be corrected as scon as
poaggible and an official transeript will be published at a later date.

Trig document conteins a transcript of fthe second part of the
total debriefing., 4 preliminary transcript of the firsst part was
published on September 1, 1965, and it contain the crew's description

of trhe missiorn from an overational standpoinz.
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8.0 SYSTEMS OPERATIONS

8.1 Platform

Cooper By day we used standard procedure of finding a
zero yaw, which is & little easier to do down at
about retro position. The nose is & little bit
in the way for determining zero yaw unless you
pitch down Just & little past nose low in zero-
zero-zero position. When pitched down jJjust & tiny
bit, zero yaw was very readily apparent to within
a fairly reascnable degree of accuracy, and then
ease it right on up. We had lines for the zero-
zero position to give us our piteh and roll on the

horizon. This was the regular day alinement.

Night was pretity much the seme except we'd get
zers yaw by & star, get roll and pitch by the zero
lines on the window {or knowing where they were
approximately) line this with the top of the air-
glow or the horizon. At that point you'd go into
Cage, hold it there at that position until it
caged) then uncage the platform to BEF or SEF
whichever the case might be, and then toc to Plat-
form and Attitude on the FDM and FDI's. Then

aline the platform fine sline SZF or BEF by keeping
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the needles zeroed. It would slowly gyro torgue
itself and correct out the small errors for fine

alinement. Anything to add, Pete’”

Well, I didn’'t hear all of that, but I think the
alinement is straightforward. Cne thing I hed nct
read in either the GT-3 or GT-4 debriefings on
his subject on out the window slinerment was that
we have a window gege that you can use that will
put you righkt on in roll and pitch and, of course,
for yaw you still heve to use the same out the

window reference.

One thing that I think that shculd very definitely
training wise be readily available and we looked
end looked and looked and couldn't find any wes an
actual scale picture of the left hand window and
the right hand window with what the hcorizon should
lock like at zerg-zero-zero and at retro attitude
and at minus 90 degrees left and 9C degrees right
and at 60 degrees left and 60 degrees righkt and
this type thing. 1I've never seen an actual drawing
showing the horizon line on a window and whkat 1t

should look like.
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Yes

I think this would be a tremendous benefit and

shouldn't be difficult to come up with.

If ycu place your eye so that it goes through the
lower left corner of the right window or the lower
right corner of the left window and run that eye
position right through the front RCS yaw thruster,
the lower yaw thruster in the front ring, T guess
that's ring A, anyway, you take a line between
your eye, the corner of the window and the front
RCS yaw thruster, right through the middle of it,
and put that line on the top of the airglow or the
horizon. Then the spacecraft, and this looks like
en excessively ncse up attitude, but it's not,
you're zero degrees in piteh then the window frame
is just sbout vertical to the horizon and it forms

a perpendicular angle.
The inside edge of the frame.

The inside up and down edge of the window corner
makes & perpendicular angle to the horizon and you

can use that as & roll gaege. If you set it up
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that way that platform isn'i off L or 5 degrees

in roll or piltckh.

53, 1t realilly looks like, whken ycu first start
liring it up, it appears to you that from the

left seat thet you're actually rclled lefwn.
Yes, that's right.

And Trom your seat it would look like 1t was

actually rolled right.

It doesn't look horizorntel at e&il, but that's due

to the fact thet you're sitting off by this offset.

Cne otzer thing that you might sa)y about platfcrm
alinerent is that if you're noi on in roll and
pitch, mainly roll, this really will esat you up

in alinement time.

Roll and yaw are the bad errors creators. FPiten

vou can be off a lot iz and it'll correct right

out.
Hot if the other two {roll and yaw) are off.

But if you're off in roli and/or yaw then it

really takes a long time and its real rough.
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You don't want to be deceived by the fact that

the needles are holding in the center pretty well.

That's right, one thing that we found when we

were golng through this real, real long platform
alinement prior to getting all lirned up for retro-
Tire was that we had the needles gll slined, they
were sitfing all glued out. But you have to sit
there with them for a little bit glued out. They
s8it there all zeroced cut, it looks like everything
waes all alined and all of a sudden yaw begin to
eage off quite a bhit showing thal we weren't

alined,

At one time we went to Orbit Rate when we had not
pulled the yaw all the wey in and, boy, it showed

up in roll as we started moving arcund.
Orbit Reate and Horizon Scan.

I mean it showed up in the roll axis,
Ch, yes. Right.

You have to take the time and he careful with the

pletform alinement, no doubt about it.
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oooper And it takes tTime toc do it and ac & realliy good

Job on It.

¥ades. Tre oniy thing I can say aoout Cage is
=

that it takes an excessively lorz time to Cage.

Conrad I'11l comment on this even trhoug: we didn't gef &
chance toc do the rendezvous, but even in sirula-
tion, it was apparent and tie LIitle biv tnat
we did in flightl caging the pleaticrm, getilng
ready for alirements and thinss like that, it
was very time consumirg. I thinx tzat you could

find use for a fast slave cycle.
Cooper Yory much so.

Corrad Tast Cage cycle is what I skould sey. I'll say

1t's & luxury item but it sure could be kelpiul.

Cooper SEF and BoF worked Just like advertised. GHF
for fine aline and small-end-forward, BZF for
rerersing your phase angles so thal you're 34ill

steering to and fine alining blurt end forward.

Conrad Jim and Zd made the comment that lrey mever allred

¥, that they always alined S5F%. We alined 53T

normally tarough the flight and wrern we were ready
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to retro, we wanted to save es much fuel as
possible, so we alined BEF and I think alining

BEF is easier than in SEF.
Yes.

I think you can tell yaw better going backwards

thaen you can going forward.
Yes.
I don't know why, meybe it was just psychological.

I agree with you, I really think you're right.
I think you can tell it better. It streams away

from you & little more.

Yes., It was easier to pull in in ysw. I thought
it was a little more comfortable feeling. I
enjoyed the riding around alining the platform
BEF much more than when we alined it SEF, and I
Telt we were closer to being on mogt of the time

when we pulled it in in yew.

Of course, we had a 1ittle better control system

there, it does help.

Yes.
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I think either way (SEF, BEF) is good, both worked
very adeguately and 1t Just depends on whick way
you want to aline for what you're zoing to do.

J3EY is certainly at least as acceptabie as ZZF,

CEBIT RATE was not bad off at all. We didn't
have any large errors in it due to the fact that
we had more nearly circularized our orqzit from

the burns that we did.

We were atout at 171-60 at tha® time period. T
don't krow what they nad picked as an orbit rate

runber at the end finally for the RLEPD,
We were sbout 107, 166.

Yes. T was really surprised with how well the
platform stayed on after just taking a quick look
at zero-zero-zero, not even trying wo aline trese,
We Just passed freely through this in drifting
flight and uncaged the platform right into Croit
Rate, and it didn't get off five or ten degrees

in any of the three axis.

For about 20 hours.
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Yes, for about 20 hours that we drifted around.
It was finally off the most in roll. It got about

15 degrees off in roll.
Orbit Rate worked very well.

Other than inertial work, I just didn't see any
big advantage in free., You'd still think in
terms of the local horizon up there most of the

time,
Yes.

We Jjust never had much occaslon during the flight

to use FREE,
Platform displays.

Bell cperation through the poles was just
fantastic! It was soc smooth. The only way you
could tell that you were going through a pole

is you could see the rcoll index, vehicle is on the

roll gimbal, flip.

Yesz. This 1s something we had trouble finding
out, whether this was the case or not and we

deliberately ran several specific checks of this.
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Pegardiless of which way you approanrned it fram,
whoether vou approached it fasl or siow or whether
yoi're going tharousgh the 90 or 270 poiznt on tre
tall, you can go right smack throsgh the middle
of it, you can =it right in tke niddle of It,

¥oU can move Ap Qr aown, right or left and the
ball doesn't Jump, doesn't jitler, doesn't do

anything. It's fuast keautiiul.

Yes,

We did a ourn risght tnrough eash one of the poties.,

I think tre controls are pretty similar “o wzat
they are irn the simulator. Trere are two
exceptlons, one of whkich T think 1s valid and
wrich I <hink may bte influenced by the fact that

we had a lot of slow degredatics in our CA

systen. I Thougrnt thal the ZUTSLE systenm in the
spacecraft had a loi iless torque, & rezscnatie
amcgunt less torque and it got & 1ot iess, as we

went along it got less and less and less,
Ten,

4

But even initially, 1t felt like tne FULSE syater

CONFIDENTIAL



Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

CONFIDENTIAL 1

Lad less authority in the spacecraft than it does
in the simulator. On the other zand, I felt the
RATE COMMAND system had a heck of & lot more
authority in the spacecraft than it does in the

sirmuletor.

That RATE COMMAWD just flat snaps you in. In the
sirulator, when you come around in RATE COMMAND
and you let off it will go through 5 to 10 degrees.
You have to let off on it 5 to 10 degrees early.
By golly, in the spacecraft you didn't have to

let off even a degree early. ¥When you let go,

it stopped right there just like you put on the

brakes.
Yesh, It was good and it was tight.
It was so tight that you almost had to - -

That was CAMS Rate Command.

You almost had the feeling that the OAMS Rate
Commend was slmost bending the Adapter Sectiorn.

It hed such high torguing rate.

Cn day 2 and 3, our OAMS system was working

completely correct, 1T was extremely impressed

CONFIDENTIAL



iz

FCSD REF

Cooper

Conrad

Cooper

Conrad

FCSD REFP

Cooper

Conrad

CONFIDENTIAL

with how nice a control system it was. We made
several maneuvers using this control system and
didn't have any gripes on that system at all. As
Gorde sald we were really impressed with the

Rate Command system,

When you turned around 90 degrees in order o get

rid of the REP, did you use the £-hall?
Yes.

IDI's are on this Gimbal flip business toc, you
see. They do that in the trainer, but they were

gteady as a rock in the spacecrait.

Yes, we used the FDI's for the fine aline. Al-

though to get there we used the S-hall,
We had trained to use the IVI's,
That's right.

We used the IVI's, not the FDI's. We used the
IVI's as the real fine measure of being lined up.

We used the FDI's too.

You can use anything in the spacecraft.
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You can't use the FDI's or the B-ball &s =
reference in the mission simulation beceause you

rave this gimbal flip which just gives you fits.

We didn't use Rate Command very mmch, mainly Jjust
for the burns. In fact, the burns are the only
tires we used Rate Command. I used the Direct
systenm several times snd I thought the Direct was
really good. It was good and c¢risp and you had

good authority with it.

I had the impression that the spacecraft was a
lot more stable vehicle in Direct than it was in

the simulator.
Tet's right.

In the similater you tend to sit there and go
too much and go too much. When Gordo'd stick a
shot of Direct in to go someplace, it never
ghowed up in another exis. An equel shot ‘n tke

other direction would stop It right now.
Yes.

The effects momentum of the spacecraft didn't seen

to be as great in flight as they were in the
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gimilator, You didn't have to lead az rwek.
“hat's right.

The Direct syster was & much more precise system

i trhe spacecraft than 1t is in tne simulator.

I thougnt it was guite easy to [ly, but Lzere's
no doubt about it, boy, that Rate Jommand eats

up tre fuel.
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Direct uses quite a bit of fuel also,

We did use a little fuel that one day. We were
doing so many experiments in a row that we had to
very rapidly get the spacecraft back to a zero-
zerc=2zero or a plitch down 30 position. When you
track one of these targets and come through the
nadir and keep on goling, boy, you're really smoking

towards a rearward direction.
You're sitting inverted BEF,

That's right, you've got rates built up going away
from you and you'd have to use Direct to stop those
rates, get yourself moved all the way back up here
and stop them again. Maybe it'd be so tight that
you'd use Direct to get down and start on it, and
then switech to Pulse and track in Pulse and then
right back up and start doing something else, Well,
we 414 eat up a lot of fuel that day, but we got
everything done that day. We hit darned near all

targets.

Direet is a real responsive, real fine way %o

maneuver.
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Platform controls were very straight forward, I

thought they all functioned as expected.

The Platform took the full 25 minutes to go through
the fast heat, and the first time on 1t was »rezglly
cold and tock another 3 minutes worth before start
cf the Cage Cycle. After that, it seemed to sticxk
right around 25 minutes to get the platform up and

on the line and start into Cage.

Right now, I've got extreme confidence in that

Platform. I really think it dces well.

The platform did an outstanding job during the

entire flight.

It sure gid.

We fired the CAMS on the pad and it was rushy. You
couldr't hear them fire just gas mainly. About
the third round of firings however, you could really

feel them Fire off, they were all gocd.

During flight the OAMS siarted ocut very gcod and in

abcut the third day began to degrade. The fifth day
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is when we found the two thrusters that were not

operating correctly.

The number 8 thruster was working real geod when we
fecund that the number 7 thruster was cut. So we
shut the gystem down agair and had a big talk with
Houston about this. We went one more revolution
and they gave us some tests to perform on 7 and

that's when we discovered 8 wasn't working.
Two of them quit, within ar orbit of cne another.

We had already run complete tests on it and

nurber 8 had been working on the previous tests and
quit on the next cne. The story of the cld CAMS
inflight system was that gradually as the days went
by there was more, and more that went wrong with

it until finally at the end we had less than half

the thrusters left and they were pretty bad.

I reallzed a couple of heater blarkets were probably
out on the CAMS system, but I'm atill convinced
until somebody convinces me otherwise, that the
thing that shot the OAMS system down, was the
decision to turn off the OAMS heater. T had ques-

icned the deeclsion in the air to only point that
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I could. I didn't think we wore in that mach
trcuole for electrical power. T etill thirk it
was & mistazke vecause I think even willk a counle

ocf' blankets cut, if we'd have Zept the system warm
with the rest of the heaters, we'd have never froze

them up.

The thrusters themselves wers actually working
necause you cculd actually get a glow off of then.
There was a little bit of fuel or cxidizer coming
cut of it and burning, but it wasn't getlfing the

rreper amount of mixture ratio.

New, they could have boen dirty. That could ke it,
but 1t was purely in the wvalves ir the thrusters
themselves because they were putting out thrust
even at the end. I you wanted tec kold it in Tull
Direct with ¥ and 8 cirecuit =reaker engaged, you

wore getting wet fuel thrust.

A<

Yes, You wore getting a little wol thrusi.

Tet's go irnto how the whoele thing ceceurrod. We
had shut the heater down a long time ago and we
really hadn't agreed with that, hut thorce weasn't

much we ccoculd do about it., We were in the middle
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of deing experiments on the fifth day, and we had
had a little trouble alining the platform. What
was happening, apparently was the number 7 thruster
was getting cranky, but we also knew we were vent=-
ing hydrogen and we knew this because we were
getting some torgueing ocut of that. At the time
Gordo was having trouble aliring the Platform, we
thought i% was because the hydrcgen was venting.
Finally Gardo said, "There's something wrong with t
the control systems.” Once we decided there was
something wrong with the control system, that's
when it went just like back in the simulator. We
shut everything down, went to Direct, thought about
it for a second and turned off all the cirecuit
breakers, turned them all back on cne at a time,
tested all of the thrusters and, sure encugh, when

we got toc number 7, it was out, completely out.

Conrad Sc then I tried secondary ACME blas power. We
tried the seconday yaw and the secondary attitude
drivers with no effect so we were relatively as-
sured that something had happened in either the
hand contreoller or the fuel was not feeding., We
decided to power down right there, which we 4id,

and we advised flight of what the proklem was. I
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think that's about the time we really decided the
scanner wasn't ary gcod, or had weo already told

themr about that?
Yes, We'd alrcady told ther about that.

Yes, you're right. I kncw what 1t was, That's
when we discovered that the voiecc Tape was cut.
We were right in the middle cf several cxperiments
and 1t occurred approximately like 16:30:54 on
the fifth day. We reported to ioustor that the
volce tape was ocut, the number 7 yaw laft thruster
was out and that I had turned the OANVS heater back
or.. T was suspicious of that all the time. That's
when they called up and gave ue this minimum powor
down., Why did we go into that? They had us power

down everything.

t about the same time that we came up with this,
they came up with this idea that the hydrcogen was
boiling coff so fast that wo were golrg to be out of
hydrogen bty abcut the end of the fifth day at thke
rate we were going if we didn't power dowrn and slop

the usage of it.
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Yes. That's when we came around on the next
revelution. ‘They had us fire up everything again
to take a look at it and that's when we found out
number 5 had just gone down the tubes too, But
nurber 8 was still giving us something; number 8
was still burning, but it was burring off mixture.

You could see a flare,
You could see a glow cut of it.

You couldn't hear it like you could hear the other
thrusters, but you could see lights con the night
side so you knew scrething was coming out. 'The
drivers Jjust weren't opening all the way or scme-

thing.

The fifth day at 16:30 is the first problem you

had with the OAMS, is that right?

Noc, earlier. When we first powered the system

up, we were having trouble with that very first
platform alining and we felt we were having some
hydrogen venting problems, That's when we drifted
way off, and Gordo said, "The Pulse system lsr't
going to hack this hydrogen venting." He went

to Direct and blipped the yaw left thrusters.
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All kinds of garbage came by the spacecraft. It
locked 1like we blew a whole bunch of junk out of it.

I remember distinctly seelng gold balls.

Great big balls of ligquid.

So it must have been raw fuel., Something at this
time wasn't working right, but I guess number 8
was putting out full thrust and number 7 was still
working but not all the way., Now maybe right then
and there if we'd have really worked that system
over; fired all the thrusters in Direct and =
couple of good healthy loads throug it, and put
the heaters back on the line, we might have sal=-
vaged the w

vaged the whole system., It must have been right

at the point of freezing up.

This was early in the fifth day.
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We didn't hit the direet thrusters long enough {o

hegt them I don't think. I do distinctly remember

saying to Gordo "We blew all this Jjunk ocut of there.'

We'd never seen anything like that beforc and we'd
been up there 5 days and seen all sorts of things.
We could see liguid oxygen when we vented it, if we
vented it under the right light conditions. We
could see when we vented hydrogen under the right
lighting conditions. It would &1l float by the
gpacecraft and at low sun angles, either at sunup
or sundown any one of these gquantities, ECS 02,
CRYCQ G, or RKSF hydrogen, you could see it come
whistling by the spacccraft. We were continually
floating around in these old silwver balls of either

hydrogen or oxygen.

Qkay, well that was pretty well the background of
what happened. Some thrusters that had checked
out good would subsequently check ocut bad or be
completely inoperetive as the days went by. So
finally we wound up with maybe half of the total

0AMS thrusters still operating properly.
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We had same thrust remeining in every axis but yaw
left. We had some in yaw left if you just wanted
t0 dump raw fuel overboard. I don't krow whether

it was fuel or oxidizer.

Generally, what we'd do is roll and pitch to get

our yaw left.

If we were tumbling and wanted to damp we just
walted until we trarslated irto the right axis in

which we had some authority.

The one axis that always seemed to work pretty good

go far as control suthority was pitch.
Yes

Pitch up and pitch down seemed to work reasonsbly

well all the time.

Yes., I wonder if that had scmething to do with the
pitek thruster lines on the manifold being close

wo the source. Pitch was zalways good. OQur trouble
was mainly coupling in the yaw thrusters both rigbt

ard left.

Source pressure was easy to monitor. Source teomper-

ature we could monitor and it was too cold.
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Conrad It ran down in the 48 degree area.

Cooper It showed that it was running too cold. That's vhy

we questioned turning the QAMS heater off.

Cooper Regulated pressure was fine.
Conrad Right on the money.
Cooper Propellant quantity seemed to read reasonably good

until it got down towards the end. At that point
(from asbout 10 percent on down) the propellant
guantity just went on down to the bottom of the
scale., Tt was reading below zero and yet ground

readoutes indicated OAMS propellant guantity remaining.

Cooper Monitoring of OAMS propellant remaining onboard

infoermation was fairly good.
Conrad Yesz. I thought we were fairly close,

Cooper Ground information agreed fairly good with onboard

information in general.

Conrad The whole QAMS systems got to be reviewed. I
think that they think we wasted a lot of fuel and
I think that on day 3 we probably were a litile

overgenerous with our fuel usage. But I'm still
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convinced that becaunse we went so long with the
QAMS heater off that we were not burning a nominal

fuel to oxidizer ratic.

Yes. Tven though we were in m rush to get a lot of
these things done, I was sgtill exiremely conscious

fuel usage. Although I'd used Dircct to get

O
Fy

it started, I wouldn't ,just fire all the way arournd
in Direct input, let it coast around, and then sicp

it right there.

Yes., I rnever saw fuel usage in the simmlator like

we zaw in {1ight.

It just seemed to go down very rapidly on the gauge

auring that cne period of {time.

And yet we went night after night all night long in
Horizon Scan or in Pulse and would hardly use any
fuel at all. As a matter of fact, the ground gave
me the figures. This was when we were running all
night long in Horizon Scan zo that we had a nice
reference. They said "You're using sbout 2 vpoundes
a night.” Now, that seems like a reascnable amount

for what we were doing.
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We were using it for Attitude Hold and for getting

pictures and to get through the day side.

Ch Yes. We never used Rate Command except for the

maneuver burns.

We were tracking the missile using Diredt. Had to

get on it in a rush so I went to Direct.

I questicned propellant gquantity prior to lift-off.
It was 87 percent at lift-off. I thought we were
supposed to be 100 percent on the gage at lift-off.
I thought we had propellant guantity loaded to the
maximim?

Well, they said we were gbout 50 pounds under.

Yes, they sald we had zbout 50 pounde less fuel

than we were supposed to have.
We asked them sbout this before we lifted off.

At about 4 or 5 minutes before lift-off, we asked

them about this.

We got a "We're checking” and that's the last we

heard from it. And off we went.
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So then we asked again when we were in orbit,
"pAbout this underload on QAMS fuel®. I cuspect
that something was fouled up because we didn't get

a full OAMS load. That was pretiy bad.

T think monitoring ornboard of prapellsnt remalirning
to cormplete the mission was pretty good. The fore-
cast fuel for miscsicn completion of Gomini V ought
to be reviewed because somebody didn't guite come up
with the right fuel figures. JTwenty-zix percent
remaining after the REP would not have been nearly

enough tc have Aonc the remainder of the mission.

Yes. T think that in computing the amount of fuel
uged ta perform a maneuver, they [igure oat how rmch
to get the rates going but they must stcp there.
They rust not figure how much fuel it takes you to
get back to, say, zero-zerow-zerc. Avparently they
assume that whenever you get done with a trackirg
marzeuver, you Just drift to get back to zero-zero-
znero. Over the U.S. we had maybe € or 7 minutes be-
tween a 30 degree pitch-down target tc the next

30 degree pitch-down target. You've got to track

it 811 the way through, bt ing the spacecrafu all the

way back up snd taen go to and track the zexi terget.
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And stop your rate at the back.

As g matter of faet, thai's about twice thc fuel
ucage. They may take this intc account, I doubt

it. They're very conservative on their estimates.

Selector controls and switches were 811 right.

Attitude contro}ler was fine. Maneuver controllers.
We had every intention of checking the right cone and
we never did check it because of other problems.
Inflight malfunction irregularities we've already

covered pretty well.

Attitude Contrcl Modes, Rate Cormand was excellent.

Reentry Rate Command we never checked.
I don't even think you need it.

And I think it could be removed from the spacecraflt
as far a2 I'm concerncd, I never used or need 1t on

the simdator. I never liked it.

Pilots aren't going to tolerate these higher rates.

They will damp before these rates are reached.

Direct is a good mode. There's nothing at all
wrong with Direct. I thought it was much crisper,

much crisper in the spacecraft than in the simlator
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shows thet it is. The Pulse mode was very economiceal
on fuel and I felt that in the simlator you had a
little more suthority than you actually did in the
spacecraft. The spacecraft had eslightly less
authority in Pulse than the simulator does. Inci-
dentally, you can use Pulse Just for a month of
Sundays and never gsee the fuel go dowrn on the OAMS
gage at all, You can use Pulse gll day long with
using little fuel usage., Horizon scan, the primary
Scanner was inoperative as was stated earliér. The
Secondary Scenner worked fine. The scanners, I
think, opersted quite satisfactorily. We had a lot
of scanner dropocut in the primary and even in the
secondary. We had sore dropout in the secondary

when we first were going in and out of sunlight

Areds.
Conrad But then it seemed to work allright.
Cooper Horizon Scan Control Mode worked fine. Real good.
Conrad It's a loose mode but 1t still works fine.
Cooper It's got wide limite on 1t of course, which is

okay. The mode itself works fine. There was some-
thing really fouled up in the platform mode. It didn't

work at all like it's supposed to. The platform mode
is supposed to be plus or minus 5/lOth of a degree. If

it was plus or minus 10 degrees I'1ll eat my hat.
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I thought it held to aboul a degree arnd a half.

Kot in yaw, you remember. It allowed yaw to wander
of f by probably a good 10 degrecs tiere. Remember

1%t allowed right yaw to wander off ty gbout 10 degrees
and just sit off there in right yaw several times.

Tt wouldn't even bring it back.

Yes. That was the trouble.

Do you think this had anything to do with your con-
trol problem?

Well, it may have been. It may have becrn that con-
trol was somewhat intermittent rigat there. 1 don't
know, out it might have been. But Rate Command sure
worked good usirg thoge same controls.

Yes. 1 suaspect that peing the first time that it

was cranked up since spacecraft number Z, it may not
nave peen tweeked as well as it courld have been.

I+ certainly didn't work like it did on the simulator,
I'11 put i% *hat way.

It didn‘t work properly, and it was no good the way
it was. We never used it after wo originally tried
it out and after we'd tried doing this one turn on it
to gee if it would hold. The one that it did held
orn, our first perigee adjust, it held beautifully.

During the next one, it got so bad it wasn'® any
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good. There again, it might have been a function of
the thrusters going out.

In any event, I think that's an error that somebody
needs to look into. I'm not sure that platform mode
ig doing what it should. I know ihat, theoretically,
and by the diagrams on it and the limits that it
ought to be a very precise control mode.

Spacecrafl separation at SECO + 20 couldn't have been
better, just fine. Translation perigee adjust went
like clockwork.

That was our first real burn and 1 think we got
something like 9.6 ft/scc on the IVI instead of
10.0, but the burn wasn't that critical.

I checked aﬂcelerometér bias and it seemed 1like the
accelerometer bias increased later in the flight.

T specifically checked 1t for the REP and it was
okay. 1'd just set up zeros in the window and

went to Catch-Up and they stayed zerco for 3 or

4 minutes or longer. 8o that satisfied me. T
checked it later on in the flight and I don't think
we ran more than a minute and we clicked up a

foot per second con the fore-aft window. That can

be checked on the tape. In the beginning it was

entirely acceptable for the RED,
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I thirk we had some bias, just how much I don's know,
The timing of the translation was fine, updating was
fine. Operations and chnecklist were okay. Compuater
usage, okay.

It was easier to make a burrn on the szimulator that
had ro up-down or left and right in it than it was
in the spacecraft. Gordo did a reai good job of
tracking on every burm and I didn't see it wander
hardly a%t all.

And all the IVI's would be zero.

4nd a1l the IVI's would be zero, bus we'd nave %o of

a foot in one axig and %5 in another,.

Yez. The worat cross-coupling, we had ga in one
axis, and when we burned in the platform mode, buts
we were checking that, It could nave been accelero-
meter bias again, or, the spacecraft is more sensi-—
tive %o pieking up up-down and left-right velocities
thar I thought it was.

Gordo did a real good job of tracking. He tracked
as well as he did in the simzlator and we never had
this show wp in another axis in the simulator.

I+ would be zero, zero, zero in the simuiasoz.

It was hardly worth my time checking address 81 and

82 in the sirmlator because I could just tell he
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T . - L. .
wasn % going to have any velocities in there, and

very seldon did. But we never fallced to have falrly

e!

sizeac.e ones, lixe 27 ard ﬂ— fvz, in anolner zxis
12 10 °F
- r . . - . .
tnd | m not gquite sure now 17 got fthere. T guess

. . . - 1
vhe spacocraft is cextremely sensiilve. Lf you re

. . T
going <o make precise burns, you ve golla really burn

precisely and if you want wo take zat the errorsm, take

out the addreses £1 and 57 errors aco
inwroduce anythirg clge. During tne difficu’s oo
dezvoug mancavers, you na

7o to plan on more

fue’ usage becauss you re o have to take It oul

with the up-down thrusters.

I ‘hink what you're going Lo have Lo do 1g slop

ghort of tuwmming off all your forwsrd or afs welocivy,
particularly the forward velocity, sand then use Ihe
canted thrusters to burn off the rizni-left z4d up-dowr
and that will fake ont par: of ‘he remairnder ol the
forward velociwy. Lf it aasr't taker it all out,

ther zleepn oun <he rest of the forward., I thirk
wnat s the orly wey you can do it if you want to

burn them all to zeros. T don't believe you can track
any morc precisceliy if yoi keep all your IVI's scroed
righ. down the money. If you burn iz off and etop

just at ire rignt time so tnat everyining snould turn
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# IR
up zero, then you s5tiill wind up with T:, %r, or

e Id
€ . . R L !
g in all your windows. I just don % know how you re

ever going to do any petter than tkai. (Unless you
use the abave procedure),

Trarslation REP deployment was passable,

This one you didn't. You didn't fire bhack at the REP
after jettison?

Wo.

Let's repiace this mareuver with *he simulated opera-
tion (phantom rendezvous).

We did deploy the REF and the radar did operae
rroperly.

Crigirally whon the debriefing guide was made out,
this sectior: covered the translation tack after REZ
deployment and the subsequent trarsliations.

Okay.

We'll jus* have to use *ne sranslations thaz they
made on the gimulated run.

We kicked the HEP out at 90 degrees right yaw.

We kicked it out at 02 07 + 15, or 15 seconds lale.
the reason we werc 15 secords late, as we stated
carlier, was that going into *ne night zide the night
before, after all our careful platform alinemenrts,

all of a sudden the horizon scanner began %o drop
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out on us and we began to drift of{ in yaw.
Dropping out wouldn't have beocrn tad, but when 1z
dropted out 1% also commarded some thristing.
We got some real good blips out of i,

We were alining in the Horizor Scan Modoe gnd [
~he impresgion <hat it pitched us uz.

We were already alined, and we had gone to Orbital
Hate and Heorizon bHean, Just to come along shere in
time to go in. As soon as we rnad the platform aXl
alined, and before we went in on tre night side, [
decided T would realine the plaiform just very
briefly. So I had sone to SEF and zo PULSE and I
was checking and pulsing it.  But becsusc thern in
SEF pogition all your towsuing is done from your
Horizon Scanrnew. When the Horizon Scanrer bogan o
drop out we Tegsn 0 get real erratic needle disclay
ard i1+ loocked 1Zke our platform alinement was deter-
icrating. T was trying ts correct this, zut
obviously, it was really kicking ws off. Thas was
when we went to CACE, tried desperaicly to gob LU
caged and realined in sime, and thought we had it
realired. We may have had 1n ressonably well alined
by the time we finally yawed right. Ti lcoxed like

it was. The needles were all zeroed out and

CONFIDENTIAL



FCSD Rep

Cooper

Corrad

Corrad

Cooner

Conrad

CONFIDENTIAL 57

everyishing was settled dewn. The Horivzon Scanner

cwas working at that peint. 1t quit working properly

after we turred 4o yaw right. We nad already gore

scarner &% *ais point. We got 1% alined, and we zo
already irn Orbital Rate. We yawed right, gol sguarcd
away and 15 seconds late ejected irne REYF on zhe

IVI's all zeroed. We ther used a couple of DIZADT
pilzes, zipped back around, picked it up going arcurd
to the 270. It was going right straight ous to 270
on our vall. We could see the H°F light whenever we
were passing through the 90 degree zoint, On oy side,
I could gre it flasking on the nose. Ry the time we
got around it was in guite close, we could =zee i3
going ocut wiin a very slow tumble raze, flashirng.
What would you eatimate *the *umble rate =o be?

I wag tumbling very siowly, I wou-d say maybe a

half to 1 degree rper sccond.

I'd say a degree ver second.

T couldn't <ell what it was in roll. Tt didrn'=s seenm
t0 be tumbling in mecrae <han 2 axes.

That was hard to teli.

When 1 saw it, you could see the dizole come around.

Il

We couldr't tell anything about rell, but iz was ro
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tumbling in the other axeg. The blanket was sitting
right next to it,

Cooper The blanket went out and was sitting right by it. It
went right on out with it. That was the funny part of
it. The blanket was between the RET and us.

Conrad Yes.

Cooper The blanket goes out first. The HEF has a lot more
mementum, apparently the REP had gone by the blanket.
Apparently it had either hit it or moved it over or

something because the blanket was between usg and the

REF,
Conrad Yes. 1 don't know exactly what happened there.
Cooper It was just a few feet outside of the REP. The REP

went stralght on out to 270, radar was working fine,
reading out everything just right, locked on, and went
out to the point where it should have started slowirig
down.

Conrad This is where I had a mistake in the flight plan and
didn't catech it. The computer was in FPRELAUNCH and 1
was wondering why I couldn't get any digital rcadout.
1t took me a few seconds to catch on to that cne and
I realized that I had to get the computer into
CATCH-UP. We had never run into this problem where

we'd gone through a complete insertion checklist
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which calls for putting the computer to CATCH-UP.

I had gone through and zeroed 25, 26, and 27, taking
the ascent routine numbers out of it. So that I knew
that we were getting the right readings. 1 had put
the computer back in PRELAUNCH, also had this discus-
sion at that time and that's when I didn't blow the
celd IR deors until the REP was out.

I've said it before, and I also said it after my
Mercury flight; that is, "If you continually shove
things in on people very early in the flight, the
quality of it is going to be degraded.” You need the
first two or three orbits to check the systems over,
to get oriented, learn how to aline the platform, to
learn how to use the systems, to learn where things

are, to do thege things before you start giving

people complicated tasks., You Just aren't going to

get the quality out of them unless they're flying
exactly the same vehicle for the second or third

time and they're very experienced in it and they're
familiar with everything that's onbosrd and there's
no change in equipment, no change in control system,
no change in any of these things. Then, perhaps they
could leap right off and go right into the first

orbit and do these things. But to put somebody into
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a strange vehicle, with strange control syastems that
you've only simulated as about best you can, and no
visual simlation available for doing anything out-
the-window; you Jjust cannot expect prople to stay
right on top of things when it oceurs in the first
part of the flight. This is an ideal example; we
had worked and worked and worked and worked and
worked to have our timing down just right. If noth-
ing had happened, we would have had our timing down
Just right and evefything would have gone just per-
fect, Pete would have been right on his checklist
and blown the cold IR deoors right on time.

Cooper 1'd have been right exactly on time on getting the
REP out and everything would have gone peach-keen.
Just that one thing, the Horizon Scammer failure,
reglly threw the skids to the thing and caused us
to be running slightly late. There was added con-
fusion in trying to figure out how to get things
going and salvage the whole thing really threw the
skids to it,

Cooper Phe REP went out and it contirnued going out instead
of slowing down as 1t should. [t continued to move
on out at guite a separation rate. The thing that

81111 has us a little puzzled, ingstead of slowing
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down and coming_to a null out thers, it appeared tc
start moving somewhat g% the same separation rate tco
the south of ueg glightly towards & trail position wvery
slowly. We tracked it for a long time. We were track~-
ing it gtraight out and then all nf g sudden, it be-
gan to loop around slightly to <he left.

Conrad It did something like I'd never seen bvefore!

Cooper 1'd rever seen this happen in *the simulator, and
it still doesn't seem guite feasible to us that this
could ever happen.

Conrad Ore possible answer, and it's related to something
that we saw later in the flight, Gordc, where we
alined the platform and haed yaw error couple inio
roil. Might not this have given us bad steering in-
formation as far as our radar needles were concerned
if tre scanner wasn't working properly? We didn't
have the platform alined right. We went along
30 minutes, almost one-tnird of an orbiz. If we
didn't have an alined plaiform, thaz would stars
coupling up in some other axis like rsll and we
would be off in yaw. Then when we thought we were
poirting at the pole, we really werern's, Maybe it
didn't really drift behind us, mayve it stayed out

on our wing. We must have put i: cut fairly well
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cut of vlane, in trat it hung arcund us so darned leng.

It stayed wilh us for 20 orbils!

We saw 1t untll tre light burned cut.. It was nover

far away from ug., During five nigrs oycles it was

il

ciose encugh thas lhe flashing ligal iliuminated the

spececraf s, At the proper times, when we would get
nadal crossing, when we surned arcund and actually
saw tre RED? i. was very cliosc.

1

We whought we weroe going Lo nit Li.

I was tright erough =0 iiluminate <nec stacecraft and

ol

h

4]

flashirng light reaily impressed ne.
5id you take pictures?

Yea, I think we have some 70-mm Hassellblad pictures
ard I sook lé-mm moving pic-ures.

Trat was the last of the REP exercise.

I vnderssand gll the movie film came out, too. Ho
you'll nave pictures of it.

Ar this point, we were racidly rminvirg oul of cryo-
genic fuael cell oxyger. We decided tniat the only way
we were going Lo salvage the flign: was 1o stop

using it at this rapii a raste. We nad be make the
cholce whether we were going to power down and con-
tirue the flight,

or whelner we were golrg to ond

tne flight very avruptly if i% cortinued going down
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at this rate.
We had a short discussion on this and decided trnat we'd

petter power down and forget the REP because we wero

5o we tearfully decided %o give up the REP and power
down. Houston agreed wiinz uws whon we got In touch with
taem that we nad done the right thing. That ended -he
REP. We did see ii for gquite a few orbits later.

Tnen Houston came up with the siouated Agens ron-
dezvous coxercise, whicn they put on one of *rneir
compuiers. The three burns they gave ug <o do went

off wery satisfactorily, the thrusters worked very
well. They would not allow ws ts wse anythirg but the
aft firing thrusters becausce they warted to «cep the
eryogenic oxygen in the righ* position in the crys
tanks. Apvarertly the burns went to Lheir satisfac-
tion toa, They scemned to feel fhat 14 pus us right
where we shouid be.

We tried one of thess burns with the Plairform Mode.

I: did =at work savisfactorily sc I used Rate Tommard
which worked wvery wcll.

We tried to Taxe the crrors cus and that's where we got
into trouble. We had sooud a %6 error lefi and right

z
and a,fﬁ crror wp aad dowa, so Gordo fired off the %:
L
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lef< and right. We wound up with ‘oo mueh going
forward and we starsed <o back up and suddenly wo
remerbered we couldn't back up so thern we
decided well, we'd just leave the errors on
the burn and burn it the best we could
vecause no matter what happened we're going
to trengiate into forward and what we should
have done and we didn't think of it at the
time—-but you learn--we shouldn's have
burned all the forward—--we should have
burned down to about & foot of what we
were gsupposed to have forward ard then taken
cut the left, right, up and down ani go
ahead and burn the forward agein.

FCSD rep The updaetes that they sent you on-—

Conrad Tha+z worked fine. There wes no problem.
We copiled the numbers down, enitered the
computer. We had plenty of time to make
the maneuver. We humed right on the clock
as advertised and we seemed to hzve gotten
arproximately In the positlion they wanted
us to get to.

FCSD rep What burns did you simulate?

Conrad wWell, we did a--I've got them right here.
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Cooper We did & separation burn and we did a cloging
burn and a coelliptic burmn. Tlhose the ones

we did, Pete?

Conrad Well, it was—-

Cooper We did not a standard ccelliptic—-it was
g

Conrad No, we 4id a maneuver burr, which as——welt

a minute--we did an apogee adjust maneuver
whicn was a retrograde ¢f 20.2 feet, then
we did a phase adjust maneuver which was a
forward burm of 15 feet. IHo.

Cooper Yeah.

Conrad 25.8 feet, then we did an out-cf-plane
burn, yawed left 900 cf 15 feet and then
we did a reverse coelliptic burn--

Conrad We burned——let's see--we burred 1€.4 feet
forward and we did four burns altogether.

FCSD rep Aft thrusterg for all?

Conrad Aft thrusters for all--on cut-cf-pliane--
gnd that was the only time that we did
ever, ever fly the transiational left,
right, up, down thrusters. We wused them

to teke cut some of the IVI readings there
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Conrad

FCSD rep

Cooper

Conrad

Cooper

Conrad
Cooper

Conrsd

Cooper
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a couple of times. And they were very
streight forwerd--ieft, right, up, down.
We even fired the forward-cne quick 1ittle
blip.

We fired the forward one then we suddenly
remembered we weren't supposed to.

What kind of visuwal cut-the-window did
you gee on these transliaticrg? In other
words—-

Left/right lights things wp real well--

I could see the glow from the sft-—-they
were——

. 3. is referring to vigual cues on the
horizon end we were on the gages——

They were at night—-middle of thne night——
everythning we did was in the middle of the
night--this spacecraft only ran in the
middle of the night (laughtex).

I really don't remember making & burn--
We never did anything in the day——

Yeah, I tkink one ¢x two of them were on
the day gide-~but by and large—-

I never did so much night work ‘n my life--
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FCSD rep 0K~ well, I don't think there is much we can
add then—-4did you get 2ll of these readings
out of--

Conrad 80-81-82-58-59-69- Yeah, that stuff works

just like the simulator. We got the readings.

Cooper 0K - On to 8.3 - RCS.
8.3 RCS
FCSD rep Let's go into the RCS -~ yeah, I don't think

there is anything more—-

Cooper Thig is all—
Conrad Yesh, this is all we can do on the REP.
Cooper CK~RCS Operational Checks - We did Just like

we had planned in our little book. We
activated the RCS and Check Ring A and ACME
and direct--all three sxis-~ Ring B - Check
Ring B in ACME snd direct-—all three axis

and they worked besutifully.

FCSD rep How about the pad checks--were they--
Cooper Negative

FCSD rep No pad checks?

Conrad Not with the sealed system—-—

Cooper A gealed system -~ I'm glad it was--
Cooper Control Modes — We used pulse and we used

horizon scan—--—
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Conrad We didn't even check reentry rate command-—-

Cooper We used direct, used pulge. We used the
rate command. We used horizon scan.

Conred I know what it was——why don't you tell
thiem about this~—and I'm going to gee if I
can get the fuel figures—

Cooper CK. 4nd they =l worked very adequately.
I thought the rate commend gystem, I mean
the RCS gystem was an excellent system.
It was really crisp and Just really, I
thought, it was a real good s01id system.
Rate commend was much more--—

FCSD rep What about the refrofire - how did i3t

hold retrofire?

Cooper Beautifully, it was just no effort st all--
holid—-

PCSD rep + 2 degree or less?

Cooper Oh, yegh, eagily. We had & littie offaet

in number 3 and number 4., I could feel
them offsetting us. I Jjust cranked in a
little bit of RC3. Boy, it just glued it
right in there, it Jjust wasn't about--

I felt like we could have had four or five

times the offsgset we had--and never have
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budged it off there, RC3, I mean the rale
command--0One thing on rate cormand before
retrofire and Jjust after retrofire, waiting
for retrojet, and thern starting the pitch
up to go up and rcll over inverted end go
to zerc 1ift, the duasl ring rate commard
is Just more than you can zandle. It's
Jjust a lot more than control authority than
you want--you tend to over-shoot on things
because there is Jjust so much control
torgue in there. Ag I had stated, after
I fired retro and jettiscned the retropack
and pitched up to roll over then frer
thereon I went to single ring pulse, and
used that. ZReentry rate commend--we didn't
use. Direct - used direct to dc tke reentry
on gingle ring direct and used the puilse
mode from retrojet to 4GC

7C3D rep On the gingle ring direct reentry did you
have—--did your feel like you had all the
authority you wanied?

Cooper Yegah~~tntil very late——as I stated some

time down, oh, half way thri the reentry
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where you really begin to get the high g,
after your high g, in fact, along about
coincidental with & real high g, when you
begin to get some fairly good oscillations,
very rapild rate, I had no problems damping
them at all but I didntt have the time to
keep switching back and forth from rate to
attitude and go back to rate and damp them
real quick and then go back to attitude and
declde where I was on the guide and then

go back to rate and damp them and go back

to guidance, so I finally--they got fo
getting fairly good where I had to devote

a little bit of time 1o damping them, and

I finally just went to guidance and stayed on
guidance andgust flicked over to single ring
rate command tc damp the oscillations and
then used the attitude contrcl in the rate
command to gteer the computer steers. Which
worked out very well and there was——there
never was really any oscillating=you never
really--I could go to rate on there and you

could hardly ever see the rate needles
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Jjiggle--single ring was holding it just as
tight as could be. Retrofire attitude
control — T had alresdy mentioned on there-
dual ring. Rate Command, reentry attitude
contrcl--I had already mentioned how we

shot the reentry. UNo primary heater lights.
Heater lights on the RCS - they were on
practically—-we had the heater on 99 percent
of the whole flight. We turned it off, got
hegter lights on Ring A first, brought the
RC3 heaters on then rechecked-heater light
went off and turned the heater off and about
five or ten minutes later-fifteen minutes
later, the hgater light came on end then it
was on Ring B and we turned the heater hack
on and this went on five or six times and
finally we Jjust turned the heater on and
left 1t on the whole flight. T monitored
the temperatures frequently throughout the
whole flight in the RCS Ring A - tempersture
ran ghout 70 dagrees or ahout 65 degrees

and the RCS Ring B temperature ran about

70 to 72 degrees the entire flight. At
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crie time I noted the RCS Ring B was up to
80 degrees. 1 watcned 1t cuite closely for
a while and then 1% never went beyond

that and came on back down to about 7O,

ind they stayed there essentially the whole
flight. I think you need those hesters

on ohviously the whole——all the time—-I'd
never have any of them off at all now.
Thruster firing comments. Wwhen the RCS
thrusters fire at night they blank out what-
ever you are looking at in the night side.
The only way you are going ic use any night
attitvde reference is to watch what you are
doing, get lined up in a reference and then
fire a thruster and plar on waiting a few
seconds before you can tell wiaers you are
at sgain. They really light up the place.
When you are firing them at night.

FCSD rep Eow far does the flame stick out?

Cooper The plume goes out abouti--appears to go out
about 4 feet and the plume is Just the width
of the outside dimmeter of that thruster
as 1t comes out——it has a little bit of ex-

pansicn ratic as it comes out and it goes
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right uwp juet about that size—-It grows very
slightly but not a heck of a lot and so it's
just about something in the order of 4
inches digmeter. Something like that-—iit
has _ittle expansion retio——it expands as
‘%t comes out the nozzle slightly, and then
it just goes sort of like g column and it
fang out very slightly but it gres up
something in the order of 4 to 5 feet
distance from the thruster.

PCSD rep Did you ever get sany pictures of that?

Cooper Jo, we didn't. We had all our cameras
stowed at the time we got that cranked up.
We intended to. Systems Shutdown - It
worked Jjust like advertised and we turned
the prop valves off, very shortly then
it runs out of fuel and stops firing and
you notice that there is a little burning
ground all the nozzles. There we got a little
reaidual fuel--not much--Just a little bit-—-
it dribbles and fumes after impact--probably
very neglible. I donjt reaslly think we got
them after impact, I think we got them while

8till airborne. But they were almost
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neglible—--you had to really be looking for

them to tell they were there. There was

just a very slight musty odor in there-—fume.
Not sure--I'm not sure that part of this

odor ism't part of the ablating going on
because fiberglass ablates with pretty

high fume rates. Some pretty pungent fumes of f-

ablating fiberglass

8.4 ECS

The mobility of the sult is no better or
no worse than any other suit. It-—suit
definitely cuts you down and decreases
mobility. In anything you do, it just
limits you in what you can do, limits the
movements you can make and I'm talking about
unpressurized mobility at this point even.
We didn't do any pressurized work in the
cockpit but to unpresgurize the suit
definitely cuts you down a great deal in
your mobility and where you can reach end
tekes up & great deal of room. Pressure -
Are they talking sbout pressurized suit work
here?

FC3D rep Well, since you didn't do any pressurized,

how about the half pound and—
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Cooper Yeah, when you are sgealed up in it it gives
you about a half s psi in pressure in there
which doean't decrease your mebility a
great deal over what the regular suit does.
Temperature in the suit, I certainly
can't complain there. I had to sort of
eat crow or that. That suit circuit ran
consistently. We had to really shut it
compietely down to get above 55 degrees
temperature on the suit heat exchanger
cutlet and generslly it ran arcund 50 degrees
which just froze my rear off and I had my
suit flow.. the general configuration we
had was both of us had the suit flow
rates guite a bit back. I had mine clear
back to slmest a minimum pesition and we
had the suit ceoolant Zcop shut down to
where 1t was Just about a half tc one notch
open from the fully CFF peosition. 1 really
got quite concerned thet they were going to
freeze ug to death. In fact cone whole night
side I had my suit inlet exhsust hoses off
and laying down elongside the seat because

i wa&i:ljust too cold in the suit. Humididy.
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The gult seemed %c run pretty dry. I wasn't
congeious of any great amount of perspiration
in it &t all. A4 couple cf times when we

had fairly fneavy work loads I was aware of
the feeling of cool air and rfei4

like it was drying swest. 002. We got 2

or % iIndicaticns of CO, on the P002 gage,

2
One thing, whenever a staticn sends you s
calibrate, well, you get a big Jump om that

gage but there were other times when we

weren't even near a station when that

gage came up and began to give arn indication

and cone time it gave such & posgitive

indiecation for cuite a pericd of time that

we got a little cgncerﬂed about it because

it was right when all this other stiaff was
going, on day 5 end we'd shut down contfgl
systens had failed and we were destined for

3 days of drifting and the PC02 started up.

S0 we pulied out one of the tapes, one of

the 002 tapes thet we nad onboard. It showed

1t was below 2 mm of mercury, below that aNywWay .

It was this usuvally erroneocus gege. The

sult confort is no darn good. It is worse than any
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other suit but there just isn't any way of
having comfort in & pressure sult.

Darn thing gives you pressure points and
bulges and gouges and cuts down, scrapes

you here and there, prevents you from being
able to stretch and scratch and have any
comfort. There isn't any comfort in a suidt.
I don't give & darn who says so. There Just
ign't any real comfort in & pressure suit.

In the configuration that we flew in from
the time we got 6-4 GO, our helmets and
gloves ceme off——were gtowed in the footwell,
and they were never put on again until Just
hefore retrofire. We ran the whole flight

in Jjust the besic pressure suit torse

with the neck dam on and the wrist dams on
end with the light-weight headset and I guess
the comfort was as good as you could possibly
have, but it still weasn't any good and we

cuffed the pressure suits plenty of times.
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Cooper
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Humidity. The suit seemed to run pretty dry. I
wasn't conscious of any great amount of perspiration
in it at all., A couple of times we had fairly
heavy work loads, I was aware of any 1little cool ai
and felt like it was kind of drying sweat. 002.
We got two or three indications of 002 on the PCO2
gage. One thing, when ever a station gives you &
cajibrate well you get a big Jump on that gage

but there are other times when we weren't even near
a stativn when that gage came up and began to give
an Indication end one time it gave such a positive

indication for gquite a period of time that we got

a little concerned gbout it because it was right
when g&ll this other gtuff was going on, day 5

and we had shut down, controel systems had failed
and we were destined for three days of drifting and
the PCO, started up. So, we pulled cut one of the

2

tapes, one of the CO, tapes we had on bosrd and gave

2
g check of the suit circuit there and it showed
that it was below 2 millimeters of a, two milli-

meters of mercury was what it was ... below that

anyway. We probably assumed it was this usually
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erroneous gage. “he suit confort is no darn goaod,
It's o worse than any other suis tud therc Just
isn's any way of having comfort in a pressure suit.
The darr. trning gives you pressurs points and

tulges and gouges and cuff dam scrapes you rere and
there and prevernts you from bteing able to stretch

"'I".‘

and scratch and have any comfor!, Trerc isrn's

e

any comfort iz itre guit, I don's give a darm who
says 80, there just isn't any rcal comfort in a
pressure suit., In the configurazion that we flew
in, from time we got our 6-4 Go, our helmets and ...
gloves came off, were stowed ir the foot weli and
they wore\never put on again until Just before
retrofire. We ran the whele flight in just a
bagic pressure suit torso with the reck dam on and
with wrists dams on and with a light-weight =nead
get. I guess the comfort was as good as you coald
posgibly hawa,but it still wasn's any gocd and we
cugsed the pressurce suit plenty of times. The
conirols were good on it. No problem there. The
O2 Demand Regalator, as far as we could tell, worked
fire. We rad no real cccassion to reelly stress

it mucﬁ or anything. The suil umbilical was

always in the way. Both my inlet and ny exhaust
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made my whole chest and rib area sore from the
mainfcld, the end inside the suit being gouged over,
being cantilevered over and digging in side ways

on me, So, it's & real pressure point. It was the
worst pressure point I had were from the suit
hoses, and I h@d my suii hoses deliberately longer
than people said they should bte so T could get away
from thig effect. So, I did have slack to

prevent shem from getting drug over but even so
they bothered me. Finger tip lights were good and
T kept one glove out and kept it over on a piece
velcro o. the side to use in the event we had any
kind of cabin light failures. When Pete was ssleep
I frequently used my finger tip lights on that
glove to light up some of the gages to loock around
with, Cabin pressure sealed off high on ocur gage.
This is under section 2,Cabin. Our cabin pressure
at launch sesled off high at about 5.9, which it
always did in the gttitude chamber in all the runs
we made, in fact, in Just exactly the same way.
Then it bled down slowly to about 4.9 and never
budged from there the whole flight, It stayed

right there. We never saw one flick out of it at
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&ll, Cabin temperature ran 70 to 75 degrees and
humidity ran about 62 to 67 per cent the whole
flight., We have the figures somewhere here, We

can get in here and get those out, but we have

the figures where we ran daily checks; wh Tweaah

once & day and generally two or three times a day, of
the wet and dry bulb readings.

Okay. We have that back in the original check.

Ckay. 002. The cabin, I thought was just really
good, Tt was very seldom that you really got any
smell in the cabin at all., We thought the cabin would
have a dark green cloud evolve out of 1t when they
finelly opened it, but I think the cabin,to the

time we landed, was still e pretty fresh cabin.

It seemed to scrub the odors, defication odors

would linger on for two or three or four hours
perhaps, but it even scrubbed those ocut. You
couldn't smell them at all. CO.; we had no—-any

2

kind of 002. Comfort day or night. The cabin

ran too cold at night, particularly when we were
drifting and had some fairly high drift rates
the cabin got guite cold and in fact even froze

up the windows. The cabin fan we never used at

all until we turned it on just before retrofire;
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about 4% ninutes before retrofire we turned tre
cabin fan on ané let it run for about 30 minutes
gnd 1t decreased tre cabin temperature about 20
cegrecs., Got it down about 50 degrees and then
turned it of? prior to stariing retrofire. Cabin
preasure relief valve; never sctually did we ...
the cabin pressure duval regulatcr, the release
side of the cabin pressure regulator was the coniy
orie that ever .... Wwe never heard the

cacin relief valve actuate after lauxnch, TDuring
launch we were going up we heard it moarn a ccuple
of times. Trne cabin vent valve. The cabin vert
valve, we actuated it crn the way down once since
we couldn't maintain pesitive pressure we actuated
the vent and the snorkel. {abin repressurization.
We mever checked it because we didn't need tn.
Cabin air inlet valve. We actually never ran any
creck on it. Casin air recirec, we had open the
whole time., Tully open. Primary 02. Sye sen
reritering, syetenm nonitoring was essy. DPrimary
02 was very good. Tre only protien we had with
it, it kent yawing vs around when it was venting.
Whenever 1t would get vp to vent pressare and

vent, why, it would give us a bit of a yaw, left
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yvaw. 2uiid up to any rate you wanted to. Over a
period of time, one time we goT un tc about 12
degrees por second. You Just sis There, ard drift
it will build you up more, and more and more,

Youi can really hear 1t pop off back there. Yeou
can hear 1.l "shhh". You gee this tremendous big

4

field of stars go by. If it's in the early or late
night you just, the whole sky is Just completely
covered with fthis, Just miilions of stars...part-
icleg, licuid gases ... T guess., Quantity measur-
ing syster; worked perfectly satisfactory. Flow
rates were good. Presgure was ... Pressure was
fine. I7 got up; I dom't think you ever need to
use, unless you are doing sormething like EVA,
I den't thirk you ever should consider ever
using a heater on what oxyzen sysiem because it
all by itself fairly rapidly gets on up there o
toll off pressures. Bolil off temperatures I
ghould say.

FPCSD Rep Tow atcut JRIGHE BaePR, DPid you ever use thatl?

Cooper TUsed 02 High Rate when trey were purging the catim.
It worked fine, reset fine, We used it then for

landing. MWMarnual heater we never used. The ccontrols;

we did very little as far as doing anythirng wiih

CONFIDENTIAL



64

FCSD Rep

Cooper

CONFIDENTIAL

the .. . Secondary 02. Mine was open, Pete's

was clcsed the whole flight. That's the way they
stayed, just like for the check 1lis%, Never saw
one guiver in either one of iremr the whole mission.
Pressure stayed right?

Presasure stayed right where it was on launch. O o
partial pressure. The gauge was scmewhat erratic
and gave us fwe cr three readings that we had

002 partial pressure, orne of which we finally
checked and found we did not have and sc thern we
disbelieved the gauge.... After irat, altrncugh i<
gererally read docwn at zerc. Coclanz: Coolant
icops worked real fine. ... we were ruwining two
coolant loops ON most of the time sirce we had fuel
cells running. For 2 twenty—hour pericds we

had fuel cell, gectiorn 2 of thne fuel cells sgrus off,
ard the coolant lcops shut off., Ir one period of
time we had circuit breasker pulled orn ccolant

loop .... number 7 coolant loop. Secondary coci-
ent loop, then we were rumming cn pump B and with
bypass ON, Bypassing it arcund so we were heating
before bringing tke section 2 back on the line

after lerg shut down period we bypassed the coolant

loop, the secondary ccolant loop, in crder to warm
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up the fuel cell section and then went to normal
configuration right on the 1ine. Evaporator oper-
ation: f{for 45 minutes the ... 0h, this is not
the suit. Yes, this is the water evaporator. 45
mimites after Jaunch we got yaw deviations from
the evaporator and after that they stopped.
Somewhere just slightly beyond 45 minutes they were
gone. By the time we got around one orbit anyway,
I didn't notice any at all, Water management.
Well, we ran the water management in the normal
mode all the time. 1In our configuration the normal
mode is the drink mode. We ran NORMAL, NORMAL,
NORMAL and OFF the whole time. The only time we
went to OFF was when we went to over-hoard and

the FLUSH position on the urine heater system and
they all worked fine. No problem at all, and the
water was excellent water, It was full of air,

It had a lot of air in it, & lot of air bubbles,
but they didn't seem to effect us adversely. We
decided to go ahead and just ignore it and drink
it and it seemed to work out fine. The water was
really nice and cold the whole time, so it tasted
good., No objectionable taste to it at all. I

thought the water was excellent. Humidity sensor.
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Yes, we took it., It worked fine. It dries out
very rapidly; you have to refill it with water
frequently, but that is no problem. The drink

gun fills it very readily. It seems to be pretty
accurate. Stowage, of course, is always a problem

and we obtained reasdings at least once a dasy on ift.

Cooper

Communications. Interphone: operation and quality
were excellent. UHF performance: countdown

was excellent, orbit was excellent, and recovery
was excellent, except that nobody was receiving

our transmitter in the recovery area. However, they
were recelving it back here in Houston. Twice

ATIR BOSS finally shut up talking long enough, said
"some other station calling me say™, and

then immediately he'd launch off into another long
spiel and I don't know whether he was just drowning
us out or whether they just never got us. At any
rate, nobody was getting us, except Houston, a
couple of times. 3But the UHF performance in gen-
eral throughout the whole flight was excellent.

And even AIR BO3G received when we were on our

way down in the parachute. He got two steers to

us on the wey down. Voice tape recorder worked
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fine for wwe cartidges worth and then guif.

Wes 1t twe or four”

I don't know, it was some low rumber. Meybe it was
four. Anyway, it quiti fairly eariy in the fiight.
The <ape reccrder was finished. DC5. QOksgy, until
the last 30 minutes of the flight, the DCS couvldn't
have been better. The updates were good, the
ground cocrdination was fine orn it. ‘he things
they gave us to put in the MDIU were given in a good
menner and were put in. No problem. Pete got

them a1l loaded in fine. No problem at all

tntil that last up-date we got from Carmarvon which
they updated us with cur computer and reentry con-
figuration, after we were all ready supposed tc have
our last update from Houston end without telling
everybody to look on hié becard and see what mode
our computer was in, he sends this update which is
Just about ... tlew our cork there. And which I
think at this pcint right now, having experienced
this one occasion of this happening at the worst
pogsible time it could happen in, my reccmmendation
right now te flight crews is that they fiy the DC3
circult breaker in the OFF position.

T concur.
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Cooper

Conrad

Cooper

Conrad

CONFIDENTIAL

Tret's a drastic move to make, but just +hat one
experience was just enough tc convince me that if
you can't 100 per cent vrust everybody snd the
system 1sn't geing to work, then you just den't

dare trust it at all. I wouldn'= even think of

not flying again with that DCS circuit treaker OF.
At least for reentry.

At lease in crew ....

You couldn't have huri us any better than oy sending
that load up.

Real-time transmitter, delayed-itime transmiiter, fine.
Stand-by transmitter ....

We were out of fuel on Ring A. And we had 4.9 and
4.6 left in Ring B. Which is gcod. It says that
Ring A ran out sometime after Ring B came om, which
says we went around the world 1 1/2 times ard re--
er.tered on Hing A by itseif. That's pretty impressive.
35 pounds of fuel .... It also shows you now much
fuel we used in Ring B. We tesied Ring B =mnd

turned it off and didn't turn it on uvrntil sometime
less than 70,000 feet and turned it bvack off again

at 30,000 feet so we used the majoriiy of the fuel

on RATE COMMAND in Ring B from €5 to 30 which says

it probably fired centinucusly ell the way down,
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damping those retes. Fut it sure was sieady. We
used almcst 8C perceant of the, yes, 50 percent of
the fuel in Ring B from 6% to 3C.

65 down.

Orn thie voice tape recorder. Didn't you say it
broke after you got 4 tapes.

Yes, wha® happered was tha:t the thing wocrked just

"like adversiged. Twe minutes before the tape ran

out you get the 1ittle flicker on Ire <ape reccrder
light which is now up on <he caution and warning
parel, and at the end of the twe minuses the TADH
OUT light comes or steady ard that operates Just

a3 advertised and then ocne day I put a =new tape

in it and Gordo and I held a big debriefing on it,
About what all our storage wag and present
configuration *that we were in in the spacecraflt,
and what we thought the six, I mean, that the seven
trecops would want toc know about how we were using
cur storage and we Thougrnt the beest rlace to do it
was in flight right there while we were using it
and we really put down some good dope and we also
had eome thoughts on Apolis on the dearn thing and

1 figured we talked at least an hour on the thing,

<+

and T couldn't understand why it hadn’'t run cut and
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I looked down in there and T marked the tape, Fou
know with my pencil, and put it back in the tape
recorder and turned it on and sure enough it
wasn't running. The motor burned out in the tape
recorder. Now, when T turned the tape recorder
switch ON and OFF I could see a slight rise in

the ammeter but T think what was happening was that
we were getting the smplification part of it, but
that the motor to the tape recorder was not running, tt
wasn't driving the tape. That seemed to be the
failure.

While we're here why don't you fiip back a couple
of pages while you were cut and see if there is
enything that you want to add.

Okay. Yes, Gordo covered the heater operation on
the EC3. Okay, they came on pretty early in the
flight and we kept checking to see that it was
truly working and it was. System check covered

the fumes and we got fumes at 27,000 and we were
very light because we did have the ....

Under HCS I covered how you loved your pressure suit
for mobility and comfort.

Yes, ckay. I won't say enymore on that.

Finger tip lights. Listen, now there's a very in-
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teresting thing, The finger tip lights were the
only darn lights we had in the spacecraft that we
could move around, which 1a ridiculous. We kept
holding a glove up once in a while locking at lights
all night because we s.u.

They BUTe WEXE +...

We had the gloves stowed and I broke my auxiliary
light because 1t was too hard to hold there. ¥When
I pulled it out, the very first time I pulled 1t
out I shattered it and Gordc never used the one o
his aide becausge 1t's Just not handy. What you
really need in there is, we've got to quality one
of those litile pen lights.

Cne of those little pen flash lights.

A guy really needs one of those little pen flash
llghts up there and I really wish that we had
taken the ones along but we couldn't get them
qualified. They had an open switch in them and we
couldn't get them qualified for 100 per cent oxygen.
You really need a little Idight that doesn't have
an electric cord fastened to it that you can Jjust
stick In your sult or om a plesce of velcrc where

you can Just get to it and ume 1it, you know.
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There is plenty of time &t night when you are
flying. Yow the worst thing st all was & guy

sleeping. If you turn on your instrument panel

lights 1t only lights your instrument and the'thing is

you ere interested in most is that center panel
with the cabin press and the secondary 02 and

all these things in it, So, the big thing is

that you need an suxiliery 1light in there, like a
pen light.

Yes, you dld,

The umblllcals: I had about the right it on the
umbllicals end all that sort of jazz. The cabin
press was great. The thing locked up a 1ittle
high on 1ift off 3ike 1t was supposed 1to bui then
8 4.9 never moved. We covered the 002 bit., Did
you cover the comfort day night and how the high
rotation rates that effect us? We never used

the cablin fan except Just prior to 1ift off

where it is called for in seguence and when we put
the cabin cooler to the full cold positlon and
brought on the cabin fan and flew 1t through = ve-
entry that was 1t. Primary 02 did vent guite a

bit., You covered that.

Yes.
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I'm sure that's all for now. It never bothered
us, of any odor. The normal type venting system
worked fine,

I covered that on the CO2 partial Press ....

Bid you cover the cooclant splashing sll over the
ncose of the spacecraft Jjust after adapter sep.
That must heve heen coolant, it's the only thing
I can think of that wouldn't be frozen up there.
But 1t was liquid and 1t actuslly splashed on

the nose after adapter sep and retrofire. It

came srcund behind the spacecraft and T saw 1t
gplash and the marks are still on the nose of

the spacecraft where i1t hit. Weter menagement

I thought was great except it had air in it. It
dld have air in it but preassures were good, the
water was cold, 1t tmsted good, but we 41d have
glr in the water and 1t wasn't the smount that we
had at the factory, but there was alr in the water.
You could see 1t when you filled your darn rehydra-
table food hage.

Yes.

But, it wae good water,

I covered the humidity sensor, we used it ... com-

mmnications, I don't think you say anything but
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excellent on that.

They were great. Even the UHF worked well. I

mean HF.

Volce tape recorder. Then we were on. I just
covered that. It didn't work,

Did you cover the ... the exact details on this
DCS? How we didn't get the light. The only time
we didnt't get the light,

No, I didn't cover the details on that except Just
that we had gotten DCS unforecast over Carnervon
after when we already hed our lcad in from Houston,
and then 1t came on unexpectedly, not even checking
tc see what mode we were in here. We were in re-
entry mode and sent us this DCS updating our TR

end updeting our load, DCS load there, and Just as
he seld he was sending, why repidly then we swltched
out of reentry to prelaunch but never got any IDCS
light on either the TR or the load.

Yes,he gant two separate commands, and theoretically
the light should come on each time but I never got
the lighte, so I'm highly suepicious of what hap-
pened and I've got tc have an explanation why this

loed....

Which he verified to the cores and they checked out
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all right.
Yes, 1t was address 03 and address 10 and they ver-
ified okay and that seemsd to convince everybody
except me thet the load was correct and my mistake,
in retrospect, I should have made them ftrensmlit the
load and either satisfied myself that the DCS light
had burned out, or that the operation did teke place
truly In the manmwer in which it was supposed to

and it 414 1ight the DCS 1light. He knew the T

R

was right because he had his T clock synched in

R
wlth the spacecraft T .

R
ind he agpumed the load was right because he got
maps back on it, but .... I'm not too sure I ....
Yee, that's pretiy dangerocus. Prettiy dangerocus.
I think this 18 it as I just pointed out to J. B.
and we were discussing in the corridor here, my
feelings on 1t are right now are real strongly, that
my reccmmendation would he to piloisduring really
crltical time periods, "I'd Just turn the ICS
clrcuit breaker off." I wouldn't even fiddle with
1t because that one violation that of everything
we had agreed on has just completely destroyed my

confldence in the whole set up. That's all it takes

is that one time just to completely foul you up.
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Big Brother.

Yes sir. I do feel that way, I really do. Okay.
Let's see, all this resl time, delsyed time,
standby, that all worked fine, I thought.

Yes, we had reel little trouble.

The coordination with the ground really in genersal
went excellent.

Yes, the only guy that had any problem was Guaymas
doesn't have a command system sc, poor old Guaymes
was gtuck when he was first to pick us up coming
into the states wlth having to call us and tell us
to turn on reel-timeand ack and then the Houston
pecple would have to remind us to turn it off again
hut the reet of the flight the command system ran
that telemetry and Qumped telemetry and everything
else just fine as far as T was concerned. We

were glad not to be bothered with it.
Communications control and swltches., The V9C. Man
I tell you, that really worked slick, except those
darn rubber guards on there. Those have got to go.
Yea, The cabin 1s dry enough, The only reason

I can see they need them on there is in case you had

a catastrophic water spillage whlch you do very

eanily have....
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Ccoper Yes, I pulled my ear plug and put the ear plug rignt
in the bottom of my ear where it was barely henging
there and I could hear anybedy calling then. Then
I put the plug back in, I thought the guality of
the communicatlonswas reslly, as far ss we were
concerned, in the alr anywsy, was excellent.

Conrad Our beacons worked satisfactorily both adapter and
reentry . C band beecons mcet of the time they were
in the command position, the people used them
a8 they wanted them.

Cocoper lLet's see, the sleep configuration, we covered
thaet, yes, that worked fine.

Conrad Antermn gelection. I went to adepter end I really
couldn't tell much different and then we decided
we would go back to the check off list which called
for reentry. ©Oh, I know how I got in adapter position.

Cooper Somebody assked you .... Oh, it was that test,

Conred Yes, 1t was the THF test that we pulled and we
were switching from reentry to edapier, from
reentry to adepter, and I finglly left 1t at
adapter cne time and the thing was working just
great a8 far as T could tell.

Cooper Yes, 1t was there for e day or so.

Cooper Yea, 1t was there for & day or so, I reslly
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You could dump OUZD or something.

Tes, I .4

But the neoprene things are hard to see through,
you could actually push them up to the control
knob to read what you got on there.

Let's face it Gordc, once we got those controls
get, we never moved them,

Yes, that's right. Once you set them you very
seldom ever set them from there on. So, T guess it
reglly ian't too bad. It's kind of a Mickey Mouse
thing, and it works, I guess.

Those light weight head sets. Those Plantronic
head sets that we had, I don't think anybody can
argue about the voice quality and they are really
confortable up there.

Yes, and they were really good reception, too.
Just pull & plug out of my ear and let it hang

and turn the sleep switch on when I wanted to sleep.
Never ook the think off my head in 7 or 8 days T
don't believe. I'd sometimes take it off and hook
it under here for sleeping, but after a while I
Just got so used to having 1t on my head I Just
unpull the ear plug and let it h&ng and turn the

sleep switch, end the sleep swltch worked great....
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couldn't see, we dldn't have too much problem with
that, but they wanted it back to reentry and I
presuned that they wlll get the right date ocut of
thet THEF test to know what's wrong with the adapter
entennas, if anything's wrong with it. But we
stayed In reentry configuratlon most of the time.
ET™ controls?

We didn't have any problems with it,

We had nc problems there at all,

CONFIDENTIAL



80

8,6 Electrical

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

CONFIDENTIAL

Electrical system monitoring.

Well, I can't say encugh for the fuel cells, they
really performed they —-

They sure did, boy those 1little rascals really work,
The purging, I recommend that we change those purge
switches, and I don't think this is dangerous. I
recommend that we change those purge switches 1o
three position. Maybe guarded ones. TYes, maybe
guarded ones,

What you might do was put a 1little three position
guard there.

But that spring loaded business, thet spring
tension on those, 8o I tell you my fingers are still
sore from doing that., I used my toothbrush ....
that's what T used all the time te purge them

with. You had to jack them up with your tooth-
brush because we've got them guarded and they are
epring loaded, and you just don't think about 1%
but you just try and hold that spring in that
position for two minutes, it's like a year,
Particularly under zero g. You don't have anything

1o push againet.
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So I recommend they make the purging swltches.
Well, T recommend that they elther come up with a
gimmick that you can insert on the switchea when it
is time to purge sc that you can flip them on and
time it and then flip them off, or theymake the
switches three position. ZEspecially in that 14
day fiight. You purge every & hours you know, and
that's minimum. If you are running higher loads
you are purging every 4 or every 2., 350, that's
quite & chore and it's like house keeping.
Theoge fuel cells have to be purged and 5 minutes

of swltching is what it takes, holding thosme spring
loaded switches.

2, 2 and glmost 1, Yes, 2, 2 and half a minute.

26 meconds, “het's really hard on the fingers,
hiding behind these guards we have, makes it even
more difficult but the guards should be there.
let's se®, monlitoring electricel power remaining,
There was ne blg argument there.

No problem there at all, Jjust watching the hydrogen
fall.

They were either there or they weren't,

Ground Informstion required to complete mission.
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Well, that there again. The cryos were really
the only problem we had with electrical. The main
batteries .., the times that Pete touched them they
were Just exmctly like advertised.
Yes, they were 22% volts every time we tested them.
¥o problem at 8ll, Sguib batterles were fine, no
probtlem.
Squib batteries came down about, T would say

2% volts during the whole flight. We
gtarted out with & common comitrol bus thet had been
274 volts and at the end of the flight it was 24.7
or something like that, 24.8 or something, It came
down about 3 volis. But one thing that nocbody ever
told me, wvas mazn, when you fire thrusters and
things like that you can see a lot of transients on
that common control bus, That thing really gets
to oscillating up and down. I wasn't sure some-
thing waen't wrong &t the deginning, and I just pass

that on as a tip toc pecple who go later.

8.7 Onboard Computer

Cooper

Conrad

Onboard computer.
I can't Bay tooc much for the computer elther,

It worked fantastically.
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It couldn't have worked better. It really

daig,

The IGS Guidance was indicating everything thet we
did, We knew that we were going to loft a little
bit and boy, it showed that we should pitch down

at gecond stage and RGS did pitceh uwe down, and when
it pitched us down and put us on the IGS was
centered up. I never saw any big needle deviations,
I ddidn't see this blg pitch transient at the end

of the flight, I thirnk it did wander just a little
bit in pitch but none of this off the scale stuff,
It looked like it was on the money all the way, and
I felt that if we ever gwitched we would be right
down the pipe with it.

Yeg., I 414 too. Real good.

In the insertion, boy, that math flow & came up
with all the right numbers, The numbers were just
right, You didn't read the numbers, Where the taye
began the numbers were on the money. Address 72
wag 25,808, Address 94 R dot was plus 20 feet pme
97 was plus 2 feet. 52 sald we had a perfect
Inpertion that we had no apogee adjust. At periges

there wap CC00C and then calculsted, even though
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we didn't need one, the directions should be applied
at 3,042 seconds and the nominal value ic 3,008
geconds and I Jjust don't think you can ask for
better computations than that.

Okay. I think that everything that we did on it
worked ocut quite well.

Catch~up mode worked well. The .... the one

thing it did though, there was one anomaly that

I saw on there and I almost had a heart attack at
the beginning of the flight. Remember, we got
into orbit and I don't know whether I did it or
what, but I got in the mode where I got the darn
IvI's running and it wouldntt stop running, and
the worked until I switched into pre-launch nav
again a couple of times and I finally got the IVI's
to qult and then I was very careful about how I
did any switching after that and I don't know what
that wag, I'11 have to sit down and talk to the
computer pesople about that., It seemed to me that
what I did ....

It happened once more,

Yes, 1t happened one other time and we got out of

it by going to pre-launch and letting it sit for
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awhile and it finglly ran itgelf out end stopped.
But it locked like the accelerometer blas took off
or did scmething that just made IVI's run. I
don't really understend what happened but I wanted
1o note thet an anomaly. I felt that the thing
was running right and that thils might have been a
little glitch go T didn't report it to ground
hecause, well, later on we didn't really have any
need for cateh - up or anything like that and it
geemed 1to operate okay.

Okay, let's ses. Orblt maneuvers, I don't think
there was ....

How about the powering down and powering up?

It shut down and started up fust ag advertised. ON
with the on swlitch and 18 seconds it went through
1t's gelf check and the green start comp light came
on green and 1t did it every time.

Okay, Orbit maneuvers we have alreedy covered that.
We powered 1t up for all cur updates and 1t accepted
it every time, mo atrain,

Retro fire, you got those numbera through, We gmve
the number tc .... IVI's afier retro fire., Read

269 aft and 10 left and 181 down.
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10 left and 181 down, 269 020 181.

Yes,

ind as soon as those retro's fired the light came
on green and it went right into reeniry guldance
... Teentry guidence ....

Reentry guidance was right on the money when 1t came
on, it came on exactly on time. Roll needle, rolil
TUE «vue

Stopped at 400,000 feet, right at the time Houston
gave Le our computed time to 400 X,

And the 290 K steering commands came in Jjust right.
Came in just where they should, the direction they
should come in and everything.

At about the right magnitude ....

And about the right magnitude, Then the problems
started.

And that was the loose nut on the ground and not

in the air, fortunately.

MDU, that worked fine.

Thet apparently worked fine.

Computer modes. Let's see, pre launch worked good.
Ascent worked beautifully, catch up .... we didn't

really do sany catch up except the cne ....
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Conrad Now, there was one thing there, I don't kmow 1f it
wag the radar or the computer. 3ut, the first
time we flew over the Cape and locked up on the
back up REI on the ground, 1t read out the
digital millage to & gnat's eyebrow. It locked
up at 248,66 miles and T don't believe 1t will read
any higher than that supposed to be 250, but I had
the same pumber at the other end sc I suspect
that that is ag high as it will read out. And it
tracked that thing right over the Cape where we got down
to, I think we got down to .,.. our slant range at
the closest approach was 161 miles or something
like that, and everytime I punched it up to the
range went down and —

Cooper Man that was Teally beautiful, just beautiful,

The radar itself stayed locked on for .... I felt
like you could almost point out the tower it wms
right on the milage mode,

Conred But in the catch up mode it read ocut to 248,66
miles both at the zstart of lock up and the end of
lock up, and I was really lmpressed with that., Then
after that we always locked the Cape. The radar

locked on like 1t should on the REP, but we

CONFIDENTIAL



88

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

CONFIDENTIAL

never got it to read through the computer now I
Yes, but my analog read-outis read.

Yea, but wait a minute, your amalog readouts only
g0 to 300,000 feet and that's 50 miles and we were
never within 50 miles of it, s0 ....

Yes, but they read correctly and I got steering,
radar steering.

Yes, but the analog couldn't have read correctly.
If it read anything on your scale it was wrong
because it should have read only digital ....
What I saw 1t wae showing that it was getting a
reading.

Oh, yes, well, there was no doubt that we were
locked up.

The R dot was golng right on out past there, you
know, and then 1t came on past.

But I don't know whether if the problem in the
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digita]l read-ocut wes a computer problem in the
catch—up and rendezvous mode of accepting radar data
or whether 1t was rader ﬁroblem,lbut I'l11l mention
under the computer because I sort of guspect it was
a computer problem,

But T don't undergtand why it worked so well the one
time snd the other time it dldn't work,

Something gave out. Either in the radar or in the
computer. Well, then we never did get to checkzany—
thing in the rendezvous mode. |
Yo, reemtry ....

We don't know what the problem was in reentry, but

I think the camputer did a 40 Job it did just what

1t was suppose to do. It Just had bum dope.
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Ckay, contrecls and displays, sequernce telelights.
The only comment I have on gequence telelights 1s
that the comp 1light or the computer is too bright.
That's right.

We are going to have to have some way of dimming
that or put some tape over it or something, because —-
That's a comment for GT-6 especially.

Because when you are runrirg it at night with the
computer on for rendezvous, that comp light darn
near blinds you.

Yeah, it's really bright. That neezs a dinm feazure
or it.

The other sequential itelelights that are in there
are all dimable, or turnoffable.

Say, there is one thing that we didn't try through.
I wonder if that thing is on the bright-dim sequence
«» » We never did put the switch to dim. I never
thought of it in § days eiwther. I'11l bet you it's

or: the bright-dim cireuit, but we never used that
awitch. We've never had occassicn to ever use that
gwitch. You know we alwgys check sequence lights
bright.

So, that is whet that check is for. ({laughler)

CONFIDENTIAL



Conrad
Cooper
Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

Cooper
Conrad

Cooper

CONFIDENTIAL 91

Learn scmething new everydsy.

I didn't think sbout that.

I'1l bhet baby it is.

Well, that's something somebody ought to check out.
This is just a comment.

But we never did have any reason to dim it in the
gimulator. You never tried to look out the window.
You don't have anything to lock out the window at.
Yeah.

Okay, event timer -- We atopped at 48 minutes after
insertion and never ran 1t again until we cranked
it up at 27 minutes prior to retrofire.

Yeah, that's right. That was one of those things
they had us power down. We never powered it up in
the flight.

Apparently, it 1s a fairly good power consumer.

But it worked all right.

The IVI's worked fine, other than the one comment
Pete made while ago that they were continually run-
ning there for a while., The FDI's —-- excellent.
Bange and range rate indicetor worked good on the
REP, boy, really, really good. It worked very good

on the —-
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And the analog range was in close agreement with
the digitel range when the REFP was going away from
usg.

Yep. The GLV fuel and oxidizer pressure gauges
worked excellent except for the IPS. Stage two IPS
fuel gauge failed to the full max deflection posi-
tion just shortly before POGO started, and stayed
in the OFF position until after staging. It came
back on and worked for about & minute and then went
back off again. The altimeter worked Just like it
worked in the altitude chamber. Stopped at 96 80C
feet.

It was very jerky on the way up.

It wap erratic going up.

And I don't guess you can expect a pressure alti-
meter like that to follow as fast as that booster is
moving.

It's really winding up.

Coming back on reentry, why, we were apparently a
lot slower on the other side of it, because it
unwound in an extremely steady manner and it seemed
to be right with the barostat.

It was right on the barostat, actually.

And this is reaslly the important thing.
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Cooper Rate of descent -- you know, I even forgot to look

at the rate of descent.

Conrad Well, we didn't even worry about it. When the chute
Cooper When the main chute cpened as good as it did --
Conrad —- out there, that we both watched the main chute

end T saw the water coming at the corner of the
window —-
Cooper I didn't even think to look at the rate of descent.

I knew it wes good.

Conrad Yeah, we didn't have any reason to look at it.
Cooper I forgot about that.

Conrad No, we got buey doing a check there, too.

Cooper Well, we were aleo having a couple of radio calls

in there and it was Interrupting --
Conrad Yesh, radio calls, and we knew the chute was good,

and there waan't any reason to look at it.

Cooper I'm sure the rate of descent worked all right.
Cooper Accelerometer -~ it aseemed to work fine.

Conrad We'll look at it the next time.

Cooper Yeah, okay. I'll make a note.

Cooper The accelerometer worked fine. The switches and

circuit breaker panels —-
Conrad It's 8till extremely easy to knock off any circuilt

breakers --
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Ccoper Arytime you move around in there.
Conrad You get ir the hebit of real fast checking that.
Cooper T would strongly recommend to anybody in any crew

that anytime they do any moving around or turning
around 1in the cockpit that they run a circuit
breaker check.

Conrad We did.

Cooper Because, invaribly, we would always find one off.
Everytime we would run a check, somewhere or anocother
we would find one knocked off.

Conrad We usgally found s reason for it though, the over-
head ones we knocked off with the water gun so we
stopped putting it up there. And the one I thought
I knocked off on the right hand side, I came to the
conclugion that was one the O2 heater blew out. It
Just blew it off.

Cooper ind the mirrors worked excellent. 1 must say,

Deke, you do need that in-flight repair cceasionzlly
to tighten those mirror --

Conrad You mean the postlanding kit.

Cooper Whew! Gracioua! T loat my hesd. The postlanding
kit to tighten up the adjustments on those mirrors
to keep them tight. Repair reticle, you know,

things like that.
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Conrad Suits.

Cooper The first thing that happened -- Pete's suit had
to be repaired.

Cooper Swizzle stick -- I used the swizzle stick for quite
awhile to punch off the DCS light when Pete was
asleep, but, finally, it got to where it was just
easier to reach over there. I've got pretty long
grms. I think moest people would probably need the
swizzle stick to get over there to punch it off.

Conrad I never had the occcasion to use it.

Cooper That's the only time I used it, T used it once for
turning on the ACME power over there.

FCSD REP Before we go any further, while I'm thinking about
it, on the pad out here, ycu eaid you could sea that
umbilicel tower when they started to raise 1%,

Conrad No, the erector.

¥CSD REP The erector. Yes.

Conred You could take the mirror oiit of the holder and hold
it at the bottom of the window, and you could measure
the distance, Now I don't lknow exactly how high we
are above the road, but where the road winds up to
the ped and makes & left turn in and drive straight
into the ped, you could see the intersectiocn of that

road, So, I ssy that you can see the ground some

CONFIDENTIAL



96

Conrad

Cooper

Conred

Cooper

Conrad

CONFIDENTIAL

350 feet away from the booster. You can see ground
level, and we were going to use that procedure if
we aborted. We didn't know if we were going to make
a land c¢r a water larding, but we felt ‘tnat we

could use the mirror to see if we were over water

or over iand, at least within 350 feet of the space-
craft in the direction of the windows. I didn't

uge the mirror on the water lending cut over Bermuds,
becangse 1 could see the water out of the corner of
the window by just putting my head up and peéring
at it —- in the two-peint attitude. I could see

the water coming. I krew we were fairly low. As

a matter of fact, that altimeter was Jjust about on
the money, wasn't it®

We were at just about zero feet when we hit the
water. We had a good altimeter settiing.

Almost exactly zero feet.

This is what MeDivitt said. Don't go on that 29.92,
They gave us a 30,10 altimeter setting, and when it
read zero we were on the water,

Yes, that was a real good one.

So, I recommend they stick with this —- giving the
altimeter setting in the recovery area because it

can make the difference of a couple of hundred feet.
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Okay, radar. Werm up time —- we don't have any
comment on that?

Ne. That was straightforward.

Acguiegition range —-

It acguired in excess of 250 miles and read at

250 miles.

Thet's that. Acquisition attitude -- well, at one
time I thought we were out of attitude, and it still
wasa reading right on, locked up.

Yed.

Base of lock on —— good. Capability of holding lock
-— it geemed to hold lock very well, Flight dlsplay --
It wag fine. 41l you needed.

Radar tests generally —— from our point of view it
went very well, We never had any false lock problems
at all. We didn't really give these a fgir shake, |
however.

Yes.

But, from the testing that we did, we encountered

noc false locks.

We didn't get a false lock when we turned around

and loocked at the REP,

No, we didn't,
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We turned around and we waited until 1 minute was
over, and banged on the radar and it didn's ‘ake this
23 geconds or anything. It Just bammed. 1t Jus?
locked up on us right there.

Locked up instantaneously.

There it was. XNo doudbt in your mind.

Lighting, indicators, and instruments.

Okay, there's a deficiency here. You need to see
that center instrument panel, and --

You need some kind of glow. You need some kind of
a little glow down that center ingtrument panel to
be able to see that thing. That thing is really
bisck. Without bringing that big darm -~

I really don't understand why those guys tocok that
red center light out.

While we are talking about i1ights, let's see if we
cover that. No, we don't. 3But there is a reail
safety—of-flight item in that cockpit -- lighting.
Thet is, 1f you ieave any one of these lights on,
and, in particular, the big bright center light
which is the landing light -- I think it is on
there -- in the 1ight sclenold area, the recstet,
you bulld up & heat thing that is actually to the

point of being explosive. It actually gets to
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where it will burn —

Yes, you could smell paint.

Tt burns the paint in the spacecraft.

You can smell paint cooking. That's the first
thing that we noticed, the first day. I'll tell
you what heats up. It's the reostat. Well, the
thunderstorm light that Gordo's referring to doesn't
have a reostat. That Just flat puts out hesat.

It Just flet puts out heat. You can burn your
glove right off your hand on that one.

Your under-window right and left lights -- if we
ran those at great periode of time with the light
dimmed dewn, that recatat gets sc bloody hot that
you can smell the paint cooking again. I felt that
that was a real bad situation and we have comments
on that --

So we kept rotating these lights on and off.

We never did burn our lights too steadily unless we
absolutely had to. The other problem there was that
anything that generates that mich heat is going to
have a tendency to burn out, and I'l1]l tell you, you
lose one of thoae cockplt lights, buddy, and you
are screwed.

You really sare.
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T hed already busted my auxilisry light and if I would
have burned out the light on the right instrument
panel, we would have had *o run that center light a
lot, and I don't think that center light would have
lasted either.

No. I think that whole center conscle area is & very
weakly lit area. It could certainly stand a very,very
faint goft light. When you are running under night
light conditions you'd be able %o gee the radio swii-
ches and this type of thing. Let's see, indicators and
instruments--well, of course, a pet peeve of mine is
that we couldn't get EL in the 8-balls. I still think
the 8=balls could certainly be lit a lot betier, al-
though they are satisfactory for what welve got. I
think the--

We really didn't use that except during lift~off and
reentry, but it does shine., Mine shines in your eyes,
goean'tt it?

Yea, there 1s a real bhad feature in the cockpit in
thet any lighting at all, elther one of the right or
the left lights——say Pele turms his right light on,
particularly--if I'm trying tc loock through the reti-~

cle, it just zaps. It's gone. Can't see a thing in
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there with any light on in the cockpit, In order to
uge the reticle, you have airost got to dim oun all
the ligh#%s in the cockpit, and this is pretiy hard

to do because you need to usge gome around.

ind, you know, they had a light down on the center
pedesial shining aft that was suprosed to light up
the water management panel, and everybody toox it out.
You have to do most of your work on that water mansge-
ment panel blind. I mean, you sort of put your hand
in there backwards and everything, and, as long as
everything runs sll right, you only need thai ome
switeh to go from off to overboard. The other *two
switches stay in the normal position unless you have
gome sort of problem, But it would be nice to light
tp that whole area down there. There is no way,
without a flashlight or pulling tha® auxiliary light
way over there, to tell how much water you have in
the water tank,

I don't think you can tell with it, I took that
auxiliary light and got back in there and praciically
crawled down in there. With that darn ¥M-1 experiment
thing installed on tep of the tank there, you can't

gee the water level bubble anymore. They installed
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Petet's M-1 experiment right on top of the water tank
where the water level bubble and the measuring gauge
is. TIt's built right on over i%, so you can't see 1%,
We used every combination of lights in there that you
could think of, depending on what we were doing.
Sometimes we ran with Gordo--if one guy was sleeping,
the other guy would run with his red lights on dim.
And many nights, we ran with no lights at all. We

had that much confidence in things like cabin pres-—
surization and s¢ forth, that we just powered down the
lights and we would go through whole night sides without
ever turning the lights on and never even looking at
the ingtrument panel when we were in drifting flight.
We would both neod or look out the window,

Or sleep.

Yes, and one of the reasons we did this was because

of this heating problem. I had a decided fear that we
would be in real trouble if we burmed out any light.
We had no way of replaeing them. S0, any tize I

could conserve elecirical lighting, by saving the
bulb, I would turn the thing off, I didn't want to
build up big heat lcads in them. We ran red lights,

we ran white lighis, we ran the center lights only,
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we ran the left side only, we ran the right side

only; we ran them In any combination you could *think
of, just dependent on what you wanted tc do with them.
Sometimes you needed lights in the daytime, sometimes
you didn't need lights in the daytime. It depends on
what your crientation was and what you were doing.
That was very interesting. It's an entirely lighting
situetion then in an airplane.

Let's see. We checked out the one light that we hadn'st
mentioned here, I think we mentioned all of them ex-
cept the doggone docking light. We did check it out,
and 1t really throws out a nice light out there. We
didn't have anything {fo try it out on out beyond the
nose, but it sure lights up the nose, Asg g matter of
fact, on that one night side we kept wondering where in
the heck that light was coming ‘rom,

I kept saying, "Hey, the sun is really shining on the
noge for a long time.” It was the night I blew up the—-
We were pointing straight up.

Yeah, I'd blown up the shrimp and gotten it all over
the right conscle, and when I was cleaning it off, I
haed inadvertently turned on the docking light switch.

It took me about 10 minutes looking out there trying
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to figare out what the heck it was shining out there
o the nose, It finally came to me in a flash that
the docking light was on. Now that is another thing--
I don't know how they covered that REP with the re-
flective tape, but, men, that thing was bright!

A1l you could see was the light.

No, I mean in the daytime.

Ch yes.

In the daytime with the sun shining on that thing, it
almost burned a hole in your head. Boy it was bright!
Yes, actually-—-

It locked lixe & little sun out there,

Pete went into it deciding that he was never going to
gee 1t in the daytime, and I think he had a big sur-
prise, I was determined that we were going to see it,
ind we did see it in the daytime, several times after
it had gotten a fair distance away from us, I'd say

2 or 3 miles away.

It was bright., It was almost brighter on the day-
side than it was at night. In fact, it was so bright
it would dlot out these dblinking lights.

Yes, that's right. The REP, itself, was bright enough

and reflective enough that it would blot out the
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flashing light, but there were times when we saw it
clogse enough in the dayside that we could see the
flashing light., it didn't get that far away from us,
and thats why I still challenge this 375 mileg--

Tou aren't going to see that dipole as long as we did.
The last time I saw that thing, I was gtill seelng the
dipole antenna.

That's right. That's the lazt thing I saw.

You aren't going to see that dipole at gseveral hun-
dred miles.

That's right, and we saw it in the dayiime,.

Yes.

ind it was on the 5th or 6th orbit.

Okay,lutility light, interior lights, outside lights—
Talking about cutside lighting from external—

We didn't have any flashlights. All we had was *he
gloves.

It says glove. It should be glare.

Glare=-well, anytime the sun comes whopping in the
window there, you are going to reelly have a giare
And anytime you are sitting there watching the earth,
tracking a target down on the earth, and you suddenly

come back intc the cockpit, you aren't going to see 8

CONFIDENTIAL



106

Cocper

Conrad

®35D REP

€3]

Conrad

Cooper
Conrad
Cooper

Conrad

CONFIDENTIAL

thing, You are completely blinded because when you
have gotten used to the outgide—-sunlit earth—--and

you come back in.the cockpit, it takes a few seconds <o
adapt to seeing things inside,

Intensity controlg~-1 think they were fine. I thought
they worked pretty well, and T must say, as Fete
mentioned, I did like those red lights very well,
Fingertip lights==they worked out g1l »ight. A4
flashlight would have bheen better, but the fingertip
lights are fine, Onhoard data—

Flight plan strip we really didn't use, We used our

own checxoff List, bhecause all we had on tne flight plan
strip was checkoff lists, You couldn't read it at night,
and we just put something on there because it was

going to be in the spacecraft.

You didn't use it?

T get 1% up in the proper places, but anyiime I really
used a checkoff list, I used this one right here, Ang

I think that one ig going +o be replaced by a clock.
Yeg. Checklist cards—-

I can't say tooc much for them.

They are really good.

We beat them over the nesad and we reworked them and
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reworked them, I know we drove those guys nuis down
there, but I'1l tell you, there are darn few things I'd
change on theae se% of cards right now, after having
flown the flight., They really helped us. And the
experiments book helped us and the log bock worked

well, and I think we kept things fairly straight.

Cooper In general, I think the books worked ocut very, very
Well .
Conrad Qur big flight plan book worked out well, it didn't

get in the way. Our reeniry book, I think, could be
made smeller, I would recommendnext time that they
put the schematics together like Keil did in the GOE
Junior, whick turmed out that he had the schematies
in a ﬁook that was 10 inches high and 2 1/2 inches
wide and about 1/2 inch thick. Just by folding them
a ceriain way, and this you would put away and never
pull out., HNow, everytime we hauled out that reentry
book to do enything, we had all the schematics and
everything. We really didn't need to haul those
around all the time. We could have found a proper
place for them. 5o, I'm not complaining againsgt the
reentry book and I wouldn't take anyithing out of it.

By golly, we used everything in the books. We locked
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at schematica when we were up there. Don't think we
didn't with the troubles we had, We used everything
in that reentry book. There is only one book that we
didn't take out of its holder and that was the REP
and that iz because we gave up the REP, or we would
have uged that cne, And this big flight plan like this,
I'd recommend that you make it even bigger. You've
seen how much writing we did in it. I recomment that
you use the same procedure of keeping a log book and

a flight plan, hecause two guys are working all the
time. You put it down in the log book and +then you
write it down in the flight plan, and this helps you
organize 1t. 3By writing it down in the flight plan

ig when we really recognized just what we had tc unstow
and how we had to put it together tc make that series
paas work right. It took us three days to do that.

We still spent a lot of time thinking about this. The
maps—boy, that's another thing. If we didn't have
that map, we wouldn't have known where in the hell we
were,

Yes, that orbital map-——

Those map updates were the greatest!

I'11 +tell you the map that was the useful one was the
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D=6 mgp that Harry Kozuma had in there.

Yes, we used this one, too.

Yeg, this blg 2ap that he had irn here.was really a
good one.

Yes, shat helped you even better find cut where you
were,

Man that's a good map. For instance, over here, we
were cver here trying to find some details on some
islands. Where was 147

Yes, you could go tc this map and get an orbit and come
down to--

Oh, islands or something off here. Let's see, where were
they? Some of these Zittle islands right here, off
Indig~

We could pick up these little tiny chalng and these
things. The Solomons and these little messy things
down in here——boy, and all this stuff out in here. Here
ig all that junk we <ept passing over in there—-

Yes! We were getting the New Hebrides, the Carolines,
and the Marshaells, We were going over everyone of
thoge darm islands, just like on our maps, boy. Just
begutiful.

And you could really pinpoint your location. That
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reaslly impregsed me.

Here is where we 4id all the photograephing.
Yes, that's right. Here is where we photographed

Augtralin one day.

{Mach Laughter)

Cocper
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We were photographing the hell out of Australis coming
righ+ down across here. Then we thought, well, that's
ofd., Never had noticed that. Where is *thst island

off here? Well, that dces look kind of like Sumatra
coming ecross there, And there is another big island
and I thought, well, darn, I know there isn't ancther
big island coming off there, and it was 3ormeo, and
then here comes Australia, Fortunately, we had the
time on i%, so somebody can go back through and
reconstruct where we really were.

I was trying to find where we gstruck out Austrslia and
wrote down Palestine.

Palestine, Dear me. We had two cameras going just
a8 fast aa they would click. You know, clickety

click click. DNobody had gotten eerial photographs of
Australia before during the daylight.

Listen, I talked to Paul Backer and he told me the
16mm film came out great. So, maybe we got the REP

pletures, too.
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Okay, maps and coverlays-—-they were really good.

D-6 books and the data boocks were good.&nd we used
the star chertg--

The only maps I thought weren't worth a darn were
the Apollo Iandmark maeps.

Yes, well you'll get to debrief on that through
Apolio i here. But our straight datas books and
everything—-

Yes, they were good.

We uged all of them.

No ccmment on them.

We toock the experiments procedure hook and the ex-
periments log bock Jjust like this, and whoever had
the watch side put them in the Voikswegen bag. We'd
take the reentry book, which we had the PLA updates
in, and the other book, and we would just throw them
down between our legs. If you wented to look at the
flight plan you wculd Just flick it up, grab it, and
read the thing, and throw it back down there again.
There was encugh room s¢ that Pete kept them on the
side of his left leg, snd I kept them on the side

of my right Teg, sand we would Just pass them back
and forth.

Ckay, start charts—-by gol 'y, I thought they were

CONFIDENTIAL



CONFIDENTIAL

really good, and I think anybody that wants to get
lined up for s night retro, if they do it once and
aren't convinced that star charts were pretty use-
ful they're ——

Conred Well, 1t gave us a great desl of confidence to go
into the star chart the last day end pick out the
right yaw stars, and then, as we were alining the
patform, to see those yaw stars go right through
the middle like they were supposed to.

Cooper I think the star chert was very usable and very reat,
much smalier and neater in this fashion than it is
in this great big mechanism thirg we have. I think
they're very usable in that fashion.

Cooper Stowage. Hah! What are we supposed to say about
stowage? DBoy, it's probably the most critical thing
in 8 long flight. Tt has to be kept up on an hourly
basis. Belts and harness-- I thought they were
perfectly setisfactory, except for one set of belts
I wanted to get out before the flight and if T were
doing it agein, I'd take my own scissors down there
and cut them cut. That is the knee belt which wes
put in there for pressurized ejection. It is still
in there, and it is in the way, and I hated the darn

thing. MNine flopped and flapped aroumd iIn there.
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I finelly tcok ther and gouged thnem down in aiong
gside the seat. T tcok my scissors and crammed them
down in there, and that 1g where they stayed the
whole flight.

Yes, I'm not convinced they are necessary.

That knee restraint belt was put in there so that
if you were ejecting at high altitude and you came
out in a pressurized condition --

I think the arm restraints cught to be looked at the
same way.

My arm restraints stayed in the down position, I
Jaunched with them down, I reentere& with them down,
and they never came out of the down position. They
could have saved & good 2 or 3 pounds of weight on
my seat by teking my arm restraints out. I told
them thst before and they said, "Well, they wouldn't
ever be able to get them off." You know the seat
wag out sitting over there and I couid have removed
them myself in 5 minutes when we were in Weight and
Baelance., They said the peperwork involved in re-
moving them would probebly teke a year. So, those
two itemg I flew with I thought were completely

worthless. And the lifevest--I don't know what

you are going to dc better., I really don't

CONFIDENTIAL



114

Conrad

Cooper

Conrad
Cooper
Conrad
Cooper
Conrad

Cooper

CONFIDENTIAL

honestly know what you sre going to do better because
of the ejection éituation, but they are in the way.
They are in the way of everything you do, and they are
real little bearcats to get on and off--these 1little
iifevests,

We didn't have & place to stow them.

Yes, we left them on the whole darn time just hecause
we didn't have anywhere to siow them, 3ut they are
really in the wey. They are a real pain in the rear,
Yeg, 1t's all part of the suit combination.

Well, that's right.

If you didn't have the suit, they wouldn't be so bad.
Wagte disposal--pack harder,

Yes,

Pack tlghter. That!s a very grave problem, in the

fact that as you start getting defecation wastes of this
1ype you want an area where you are not going to mix-
ing that with other items too much, and you want an
area that you start packing right the first time so

you don't have to keep dragging it all out and repacking.
I don't know how you are going to do it any differently
than we did-in keeping one area completely open for

it, and just working and using that for your dispossal
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ares.

How ahout urine?

The urine system worked just great.

Except for one problem. It leaxked on cccasion, and
I really atiribute that to the fact that this rubber
device gets covered with %ars. I covered this zretiy

-

thoroughly with the doctors. I recommend that you izke
r:ew urine rubber recelvers along, one per each day oV
the flight., We had four along and we changed then
every two days. T“hey get gummy and tarry and they

don't have their holding power and urine tends to

flow back.
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around the side. Taat is what it amourts lo.

Yes.

We never had arny trouble with tkem when we ptit on a
rew ong. The new one would last aboul a day before
it would start getting gummy., We tried everything
to weep them clear.

Tt would get gummy,

...wipe on them ard we left thaem unrolled so that
<hey would dry out.

The rubber gets so gummy you can put the two togesher
ard they Just stick together. It gets all gummy arnd
sticky. It may be a beizer material is available.

T gtill thirnk ii4s the urire that does it.

That's what I'm saying. There may be a better material
avallable tnat the urine won't effect fthat way. The
urine 1ls eating Inte Lhat latex—-its lalex rutber,

I suspect. hither carry mcore good ones aiong or

get a better material to use. LShat should have teen
evaluated vy CS5D. They should have determined that
urine does effect them and makes themr go to pleces
in a hurry.

Yes, T'm not sure they don't even wash them oul

occasionally.,
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Two other things we have is that you leave preheat
on for 4 minutes prior te flushing. We got one
tremendous big glob of urine ice that broke off
sometime gbout the fifth day.

Oh, yes.

And, man, that indicated that it really built up.

It must have been as big as that box there.

I't looked like one of those sand castles you build.
It was a conical buildup of ice. The liquid

had flowed out. It kept building up and building
up. But it was still flowing out through the center
like a volecanco. The darn thing broke off one day

out there, and, boy, I tell you that thing was about
this big around and it was about 3 and 1/2 inches
high. It just went fleating right by the spacecraft
and it was pure yellow. Ha, ha! It was about 3 by

4 by 5 or 3 1/2 or 4. About 3 inches in diameter
and about 4 inches high. It was triangular, dribbled
up, rough shaped, but you could see where it was smooth
on the back side where it had actually started to
freeze. Boy, that scared us. We didn't want the urine
system to freeze up so we went to 4 minutes. We used
the recommended McDommell procedures and we revised

thoge slightly when we found out the tar was beginning
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to gun up the little wvalve tco.

Cooper The little relief check wvalve.

Sonrad We'd buill up a pressure in trere whern you would
start to utminate in that thing. We would opern it
up and dump for 30 seconds afier we went through
regular durp cycle and evacuated the bag. WUe
wolld open it up to the cocxpit and les it dump
AC seconds which is what MAC recommerded. Then we
would sit there and cycle it on and off ard have
that vacuum suck around dowr on that valve.

Cooper Oper. and close that velve dry.

Conrad We cycled it three or four times rapidly witn the
vacuum cpenirg and c¢losirg it and then we shul lne
system down. 1 don't know whether that helped or
not. We had the impression that it did.

Caoper It made us feel better about the whole gituation.
At least the thing worked the whole time.

5.9 Biomedical

Cooper Medical Data Passes—-1They weren't really too big &
probiem. They're necessary. 1 guess they are ag
minirmm I interference as you can get these medical
data passes. They weren't too bad. | talked to
Chnick Berry this morning about it. I think that

getting the food down intc & belter iype system where
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you give une piiot more opiiorn in wrat he eais

rather than try tc give ©im rmeal A, B, C, 2, =, F, G
is going to alleviate their problenm as well as the
viloTe a great dear. I.'11 make 1@ easier and “axe
a lot less irarsmitting. They were thoroughly
confused by this numbering system. It made 1%
more difficuly for them tc keep track of whai we
were eating. ~he excersior worked fine. Xc proslem
at aii. In facs, 1 used snel exercisor a lot of
vimes cther than medical passes. My kneegs go-
rurting me, Abcut the third day trhey really stariec
ruriing. So I started usging the exercisor
regilar and fourd that it helped. Pete did the gane
thirg later when his--

Conrad I didn't use it ag muchk ag Gordo did, out T dia
tege it for the zame reason. Both my krees got
sere from being bent all Llhe lime. For scme reasch,
I don't know why, it settles in your knecs. I
Just found out that maybe orec or iwico a day witn
thes thing in additior to the medicel data pass elimi-
nated the whole uning.

Cooper Yes, it really helped. TFood ard water evalustior.

We have already evaluated the wauer. The water was

excellent. FEkaving cold water is really a luxury.
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It is sure different than Mercury. Tre food Just
toils down tc the fact that we gulit eating the
bite size food eniirely. We had absclutely nc desire
for it after the third day. I doubt whether we
touched a drop of that bite size food after the
shird day. We ate sirictly the rehydrated food,

If T were sitting down right row %o redo this
filight, I would meke up a recomrmendation for the
food. I would have a number of hrags made up just
the size of these rehydratatle bags. Bags thatl
don't have toc be fclded, crushed, rolied, or steam
rollers driven over them, I'd make up these packeis
of eight, ten, or fifieen or whatever the neatest
package with a zipper or & velcro on it is. I'd4d
pus thoge in *here and let the pilot pick out what
he wanted for a meal. He could pick out one or two
or three or whatever he felt like he wanted for g
meal. He could do the same with the juices. Itd
have other bags in with Just juices. We'd have a
great meny juices all stacked in there, and they
don't have to be all folded and crumpled up., I
think they will probably package & lot neater this

way., You Juest have two types of bags. You'd have
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food nags and juice bags. And then I'd have ancther
bag just full of these wet wipes. If somebody

warted a wet wipe they could go in and get a wet wipe.
They wouldn't have to be handed back snd forth,

back and forth. They wouldn't te ranging all over

the cockpit. And that way you'd nave a very neatl

set vT. You wouldn's nave a lct of food that is
difficult to stew. The big difficulsy in stowing

this food ig the paper. This makes the Tulk.

411 this tinfoil and ozher things wrapped in
individual plastic and then more foil and a great

vig package holding tne whole thing. And When you

get all this paper gatnered up the best you can
possibly packet you have at least equal volumne o what
you had initially with the food. I think that you

can cut down a great deal by clever packaging and allow
the pilct to chogse his foods per meal. I *hink he'll
be happier. I think the packaging of it wiil be
neater and easier. 1 think you will get a lot more
effective use of space. 1 think the biggest:

problem for GT-T7 will be that they are going to

nave a 2-1 factor. Zverytime they pull cui a package
of food, by the time they ge® that food plus the waste

products back ir and stowed it's going to te exactly
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twice sthe size it was when it came out. T don't
beiieve there is anyway to ges around it the way
the food is packaged.

Conrad What axe you going te do? Jim ard bd ate everything
in the spacecraft. You and I hardly ate anything.
1f we had known that we werc geing to cat whai we ate,
we could have nad twice the room ir <the aspacecrafrt.

Cooper Yes.

Conrad We left 10 packages of food there. We never
ever touched it. Plus we filled up the locker
with aneother third of the food we didn't eat from
the packages *‘hat we operied. Toast, eprico® cubes,
brownie gquares, fruit cakes, and 1 don't krow
what all were stuffed ail over that spacecraf:.

We didn't eat any of *has., I couldn'i eat it if
1 had wanted te. [ Just didn't have any desire
for that swuff at all.

Cooper I don't know what it was about, but it just =seered
20 be so dry, and chew and concentrated.

Conrad The doctors figured we were rurning on ahcutl
1800 calories a day, and I don't feel that we were
cheating ourselves. There is a vig differerce between
our flight and Jim and Ed's. They went after this

big extravericular thing, and T think that it probably—-
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Coooer Well, I'1l teil you, a couple of days we ale a
lot more. Trat third day we had & real full day.
We were really busy, Marn, we reelly rad the appelite.
We really gotrbled down the food and we atc good.
Thoze daye we were Just drifting were--

{lonrad “hat makes sense to me pecause 1 T'm working 7 eat
a loiw and if T'm not workirg T don'!t eat much.

Cooper Mayhe our morale wags _ow al: over. We didn'd
consure much food. 1 got nungry and Pete did, too.

could tell when I was aungry, and we'd say oxay

ietts vreask cut the food and eaw. We really cooiled
down to just avout 2 meals a day when we powered

dewn and £ meals a day wien we were working hard,

-

I+t was only atout 2 meals a day powered down trnas

we ever. wansed. [ne bite size food tastes awlul

gocd when you Just sit arourd arnd snack or blie

size feod. It just didrnt's taste worth anything oo
shere. I may rave finished off maybe one or possibly
two vackages cf 1t up theve Just oy nhaving 1.

gitting arcund in that Zittie rock or cranny.

Maybe once & day, 1'd have one of them., Just an
in-between meal snack vut other than that 17 was
really a wasie having cvhem along. | think that I

we had zl1] bite size fcod we would have quit eating
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entirely. 1 imagine that would be an easy way to
package the food. But the rehydratable ones were
really good. There is Just no geiting around ift,
They are good food. The are nourishing and...

Boy, I don't know what to say asbout the sleep periods.
The juices were good. They were really excellent.

We had some leaks. We had four bag failures on

those plastic baegs. I think it was the function of
crumpling this bhag all up again and having to wad

it around to fit it -tightly into a different

shape from the fold that it was in. I think that
those four bag failures could have been real serious.
Pete had one that was worse probably--

I was eating merrily on the eighth day, shrimp crecle,
and it blew cut the side, and it blew this itty bitty
dehydrated, rehydrated shrimp a1l over the circuit
bresker panel. It was red and it looked like somebody
had flashed their hash all over--Ha,ha! You can't
clean it up in gero g. Iverytime you wipe a shrimp
off one place it would float over somewhere else.

I was snatching shrimp out of the air all over
everywhere. I was bloody mad at the bag. I was

about to have a fit.
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Wey don't we finish this siesp period? And we will
he <hrouign with systems and pick uv those guesticns.
Start the experiments. Ukay.

1 <hink <he gcredule needs -=c

te set somewhere arourd thne normal s.eep cycle “hat
a persorn has & resdy, ir olapr words, I don't think
thet the glecp ought to te set for mid-morrning or
mid-allernoan, And [ personally think trnat the
cockpit is small enough ~hat you're a'most going
tec have to szleew both guys at the same time.

T corcur., I don's thirk you can be doirng the ex-
periments witin one of ~hem--

Ar.d have *he other one as.esen.

Yeah.

“ele and I soth Touand that the “imes when we reaily
slept tre best and most comfortable and rowl’y zZow
scne goaod sound sleep was wher we powered that thirg
compleiely down ard turred al® the _ights cut and
were Qowrn arcund tne tacxkside arsa ol South Americs
and there wasr't anytcdy %o cut in and be flashing
irvn to tell ws a’l kind ¢f <hings and they weuld
leave vwe alore and we Jugs both power dewr and go

tc gleep ard get a good sleep. And thas is the only

way you arc goirng to do it, tvecause if ore guy is
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doing experiments cor working, or if one irn the
spacecraft, or doing ail this octher stuff, *the otrer
one is Jjuet nct going toc sieep. This is purc and
gimple as that.

FC3D Rep How atout menticning about how quiet 1t ie.

Cooper "he inside of the spacecraft is just as zuiel as
the inside of a very gquiet office room.

We?l.now, the big thing here is *that we had

Conrad Yeszh.

taken our nelmets off and put these neck dams on

go we nad ro, rnore of this suit air flow over the

nmikesg. And when you get in that confignraiion so

you are rot pickirg up any noises, ags & matter of

fact, we Tad our intercom volumes turned down. cat

of our falking we were doing was ic¢ c¢ne ancther.
Cooper We were Jjust talking in our rormal tone of wvoice.
Corrad ind cur radio voiume levels were extremely low. We
were carrying about 4 on our radio volumes. Arnd
trat was more than adecuate volume. I mean that
guy came in loud and clear in the headset. TYou
could hear a pin drop in that spacecraft. The cnly
sourd that you were aware of was a very gontle
ewishing sound of air which was flow dug to the
recire being open.

Croper Right.
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Ard 1% was sc guiei that you could near a guy wnen
he picked the bock up and started Turning the page.
Year, I could rnear in back in the adapter section
after realty getting adapied <o this thing, we
couid near the hydrogen vent, we could hnear the
frel ceil nydrogen purge. We couldn't hear oxygen
purge. we could hear all thrusier firing of the
gtsitude trruasters., Wren we did our burng, we
didn's even have our helmets on. Did we? We had
our helmeis off when we dié the mareuver burrs,
when we d4id those perigee--and we could hear all
thrusters firing. Aft firing thrusters. We
tlipred the forward firing thrusters and we fired
the up-down and ieft end right thrusters and we
heard tnem all fire -- all the maneuver thrusters
and ail the atiitude thrusters. 4ind I coulid hear
mary other noises workirg back in the--Trnere was a
pump package or something squesking back there that
soueaked for all through the test period and I was
curious ic see 1if T was going to near it in flight
and sure enough, it was loud and clear. I% was
back there behind my head in the adapier zection.
And you eculd hear just snything that was ous of

the ordinary noise. And that was what the nroblem
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was, it was so blasted guiet in <here that when
something did elick or snap or that was nct cyelic
in na®ture that you got used ¢ i% weke you uvp Just
“ike that. And as Gordo says, turning the rvages

in & took, or he'd reach over and pull sometning
of f the Velero, Just a little food package and Just
thast little zip of the Velerc scunded like it was
magnified in there cause It was sc blasted zuices

ir. the spacecraft. He couldn't talk in the micro-
phore withou® me hearing it.

T tried actually cupping my hards and talking into
my mike here sc T could make as 1ittle ncige as
rossitle.

ind T tried i+ %oo., We would wake ecach cther uv,
30 our recormmendatiorn — I'm sure the spacecraft is
safe. Ycu may wan® to look at something - 1 really.
dor.'$ think you need this, but I think it sheuld be
lcoked &t from an engineering point of view - what
would -~ what are the catassrephic thirgs that could
bcther you if you were both asleep that wou'd need
somewhat of a waming to wake you un and I rea’ Ly
don't think you necd ary myscif.

I don't either.

3ut I thirk that the spacecraft - and we fel® <hat
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way in fiight, and we did; we both wen® %o sleep
at the same time. Arnd I'm sure if we would star:
108ing pressurization our ears weuld have 3cid us
that we were as sensitive to that as we were to
noise.

Cooper This schedule we have covered thait, I think it
ghould ©e in., 3Because invariably, we could get tuey
doing other things and have many interferences and
it would wind up that we would both wind un sieeping
durirng the normal East Coast nightsime cycle. In-
variably, we just weren't sleepy at other times.

Conrad Yegh, I thirk the other thing is that now in the
schedule my neptime always took pilace when we were
cleaning the spacecraft, This was too short after
the stateside passes. That compressed the whole
rest of the sleeping cycie. Al*hough we “ried to
gtick te ii. Gords wouid go to sieep for his long
pericd which was usualiy 5 hours instead cf 6 be-
cause we'd siid into that time. We always ate our
mesls together and we were scheduled noit tc. We
always tock *the vision test togetrer. We weren't,

nis way we compressed things down. 4nd ukl, then
I usually wound up having about 5 hours off, bul

I never siept the full § hours. There was JusT oOne
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night that I did. There was one night that Gordo
slept maybe & or 7 hours and I let him sleep that
whole time because we were just exhausted. And

that was the same reciprocal thing -—- he let me
sleep for 6 or 7 hours. That was the only time in
the flight that we both really slept any long period
of time. The rest of the time 1 don't think we ever
slept longer than 2 hours at the most -- And most

of the time it was 50 minutes between stations.
Well, that's the whole thing, that the -- on this
schedule thing there are many, many, many inter-
ferences to sleeping and these stations Just calling
in letting you know that they have TM solid and are
standing by, interfere with you--they wake you up.
They shouldn't even do that--on backside passes un-
less they got something to give you, they shouldn't
even call you.

And then too, when they start handing you a bunch

of flight plan updates and they want you to do this
and that and one man is trying to be--they are try-
ing to keep one man real busy while the other sleeps,
just doesn't work out. Configuration, weil, just
close your eyes. The best configuration to sleep

is to turm all lights off and sleep. I will say one
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thing right now that we haven't mentioned before,

1 believe the Polarcid window filters we

took were the greatest things we had along.
Egpecially when we got on that drift in flight.

I'd really recommend those very strongly. We put
both of those up dim then down to where they com-
pletely block things out, turn the lights out, go
to sleep and really have at it.

One guy could open his up and really see the ground
well with them in the open condition, but it was a
circular hole that was small and with the filter on
the other window it kept the spacecraft relatively
dark if the other guy was trying to sleep.

Right. What's this mission briefing?

T think that was supposed to be the thing that we
changed courses in midstream and we did; we briefed
each other and brought one another up on what was

going on end what we had written down.
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9.0 OPERATIONAL CHECKS

9.1 Apollo Landmark Tdentification

FC3D Rep

Cenrad

FC3D Rep

Conrad

FCSD Rep

Conrad

Cooper

Conrad

On these - let's try to get everything in that log
on these —-it's going to take a little more time?

I think --

Well, you want to take each Apollo landmark separa-
tely? Is that what you want to do?

Yes, As your list -- go down and call out the ones
you did and whatever you have on your log there and
welll put this in one neat little package.

Well, the firat one they gave us--you want to do
thig exactly fully like - time, rev?

I'd 1ike to, yes, because we've had an awful lot of
trouble.

Okay, the first Apello landmark was 208 and it was
on day one at 09:27 and it was covered by clouds.
And it was Cape Rhir and we didn't get ift.

In fact, the clouds were right over the edge and

we didn't see anything until just about off the
land.

ind the next one was -- Gordo, why don't you talk
about —-- You took all these except--you took them
all, as a matter of fact, so why don't you give

them the business on that, I didn't even look at
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hal{ of them. Most of them cccurred during my sleep
bime.

Okay, the next one was Bequence 2.7, And that is

on Lake Winemarka and it was a point out in the

lakes in Prazil--down in the Brazilian area, and
it's a large lake. There are no olther lakes in the
immediate area, The lake was very, very distinctive.
You could see it from some & or (00 miles away very
clearly—--big, heavy Jjungle all around the lzke and
the point that they gelected was the finger of a
little peninsula out in the lake in a particular
point right on the peninsula. T thought the lake
was easy to find, the peninsula was relatively casy
to fird from quite a distance out. There was no
sroblem getting on it., It was a fairly distinctive
landmark. The light was fairly low -~ 1t was late-
in-the-day type pass, and the light was fairly low
over in the West, bul no particular problem getting
on it, holding on the target, and identifying it.
Apollo landmark--let's see, T tock 1, 2, 3, sequences
of pictures over that. And Apollo landmark 21% was
the next one, and I wonder if they want the magazine
and secquence numbers. Okay, on 212 it was magazine |

and exposure 62, 6%, and 64. On Apollo landmark 213

COMEID ENRhAL
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LT was magazine 4, exposure 10, cxposure 11, Z13%
was Laxe Del’ocpo in South America exnd rere again
the lake was fairly distinetive al:though this was

a tha’’cw water lake - the other lske was in *the
meuntalins iv a fa’riy deep water - cratsr-iype lske,
whereags this Lake 2ePcopo was a f_av land _ske fairly
sha’low, the lake was nct the same shave as on *he
map *that we had of ii., TIx facl, trhe map we have is
quite & poor map and the is and *that the poins is on,
[sla de Parza, ig not the same grape as the island
trat is shown., I% is the oniy island it can be,

it is not exactly, quite different in reality than

it ig here on the thing., The island is changed in
eharve, but being a shallow waier lake you car gee
that the lake could very readily change with the
water level —- change srape with the water level;
arnid these ig ands cculd very rezdily te modified
Tairly readily Jjust by dredging or hacking away at
trem. It was otvious:y the omly lake in thait im-
rediase ares that 1t could e and it had the sanme
genere_ shape as this leke. fAnd it had the river
leadirng in. "The iake was fairly disvinctive, and
fairly easy o find, trc point was easy ernougn =0

get onto, and I got ‘these two victures of i35. Ligh=
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conditions were again fairly late-in-the-afterrcon
type light conditions, btut they were good encugh.

I den't think this laxe wasg nearly as distinciive
however, as the Lago de Winemarga. I don't think
¥ou car “rust these shalliow water Takes as being
trat definitive in “hat they may change a 1ilttle on
vou and wor't show up as good, particu.arly fronm
higher a zizudes © don't believe, as the deener
water lske pertacs. fAnd the rext one, let's see,

as to time-—-days and times--Tirsi of all, I was
gskipping trai, day 2, . hours 4% minuites 39 gec-
onde was Seqguernce 2.7 which T covered, Seguence 7.3
which we just covered was day 3, 21 hours 28 minutes
and 2 secondss These were all made et —— 7.7 wes
made at 1/250 at /8 becauss of +he cuite low light
vaiue, and Seqguence 2135 was nade at 1/250 at 9.5 and
then one at f/8, because here again, it was a fairly

low _ight level. They were al’ made at feirly near

£

90¢ viteh dowr., Seguence 207 was made ty day &,
7 hours 14 minutes 27 sgeceonds. T made two pietures
nere. 57 and 58 are magazine 4, 1/250 at 9.5 and
aporoximaiely 70° pitch down ané 30 to 50° yaw.

These were yawed off at some s.ignt angle., ind

207 wag Canary Islands and it was the southern point
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on the La Palma Island, and very distinctive; how-
ever, one can get confused if there is any 1ittle
bit of cloud cover at the islands you're looking
at. There are approximately five or six islands
out in this group and with some of the scattered
cloud conditions, wvou cen get on the wrong island
there fairly readily, particularly if part of one
island, where partially covered by clouds, maybe
just a point--you can very readily get the wrong
point. However, I think we got the right point

a1l right without any problem. And I think the
lighting conditions were very excellent, really,
except for the scattered clouds on the water down
there; the lighting conditions themselves were good
for these pictures., 4&nd on day %, 10 hours 25 min-
utes and 2 seconds, we got Sequence 208 which was
the one we had tried the first day snd had had
cloud cover. That was magazine 4, exposure ro. 62
taken at 1/250 at /9.5 90° with about a 20° vaw
right, and there again that was the point near
Cape Rhir near Agadir and the comments that T had
to make on this one are that there are three points
going down this same general land mass that are

neither one a great deal more distincetive than the
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other. In fact, the one that is the most distinctive
from quite a distance out is Cape Sim near Osaweira.
It is & lot brighter, lighter colored sand and is
more distinctive than Cape Rhir. However, once you
learn the place, Cape Rhir becomes a 1little more
digtinctive when you learn what to look for, because
Cape Fhir is at the edge of the mountaing and just
te the southeast of Cape Rhir, there is a river and
a valley--a big, wide, green valley which travels

up to the east along the edge of the mountains.

When you once learn to look for it, this river and
valley are quite a give-away, because look just to
the left of it and that's Cape Rhir. I think, prob-
ably it is the most distinctive of these three. The
three points that show up immediately from perhaps
B800-~-1000 miles out are Cape Hodad and Cape Sim and
Cape Bhir. 7You can see 8ll three little points
gticking out there. Neither one of which are
particularly more distinct except this Cape Sim has
brighter colored sand and begins to show up a little
more distinetive, but once you learn where the land-
marks are, these mountains and valleys near Agadir
give away Cape Rhir. 1T believe it is the best

landmark--in that immedigte area. I'm not aure that
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I sgree, incidentaily cn gll the Apolle landmarks
landmarks wa've goi nere. I'm not sure I agree, in
gerieral, with any of the Apc_lc _andmarkes *hat <hey
have. 1T trnink there ere lois more diszinciive land-
rark features around tre country. T <hink that
their idea of selecting a noint of land down in the
water is good, but I think that There are numerous
rlaces around the wor.d where, sazy a _arge river
conies out end intersects witn <The occean maybe at a
eoint, &t a point in a river arnd things of trnis
type, would be ever more disiinciive or an inter-
gection of a river and the ccean, or ar Interseciion
of something in the type of causeways in Miami or
the causeways here at the Cape where they cross the
water with a very prominent water landmerk, They'll
give you a very accurate telescoplc point to sight
on, whereas the particular poirntz of Tand that they
have selected are not really accurate type sighiing
pointe for real sccuracy, I don't feel. They're
reascnably distinctive, but I don't thirk any—-neariy
as distinc*ive ms a 1ot of other areas arcound the
courttry that could be gelected.

Ckay, why don't you look througlh these things here

and sgee if there is anything there that you haven't
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Ckay, let's see, going down on the 9.0 Operational
Checks - Acguisition..

That's Apollc Landmarks.

A1l right, the--T <hink to find these landmarks,
things of this type, ore thing that I feel pretty
strongly that you really need is a plae<form. You
need a platform to operate from. You need pointing,
something to give you pointing informatiorn. HNow,
you can find it approximately with the plat-

form off, and by knowing about what B¥YF or SFF are,
and by yawing approximaiely so many degrees, knowing
what time to lock for it, avproximetely what degrees
to pitch down. Charces are, if it is fairly dis-
tinctive you are going to find i+. But for certainly
very accurate acquisition, you certainly need =&
platform up end gome accurate pointing informationm,-
then you really got it pinned.

We tried it both ways and there is no comnarison.

If you really want to make sure you get on a target,
il you've got a time and at the time you are at

thig time, then the pitch angle and the yaw angle

to be at, boy, you just can't miss it. If you go

to those mngles just s few seconds shead of time

and get right there and as you come up on the <ime,
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there the point is, right there. You just don't
miss it. Updating, of course, yocu've got to keep
thesge times updaied azs you--depending cn your
ephemeris, and now you are sliding around on your
original time. Oursg, foritunately, was just right

on tre rorey practically the whole mission, fairly
late ir the program we began to decey enough that

we were changing times fairiy significanily, Tus

the weather is the biggest factor of all. Of course,
if the weather is bad in the area, you don't get it,
You just dor't get the target. If it exists, humidity
like you find siong the West Coast of the United
States  then you aren'® going o get it although
some places out there like tre point by Santa Barbara
and Point Argueila and some of those points, evern in
gpite of fog and haze, almost irvariably show up.
These are the kind of thinge that should be taken
into consideration. The weather is probably the
biggest factor on whether you are going to get a
point or not. .Sun angle is no* so imporisnt as
weather, although it definitely is a factor in that
very early or very laze the sun angles really tend

to cut down the visibilisy, particulerly if you have

the addition of humidity in the air. If you have
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the addition of humidity in the air. If you have
high humidity and then low sun angles, you are out
of luck. If it is a very dry humidity, the low sun
angles don't hurt you nearly so much. The sightings
-—there again the ggge of which you are going to get
your sightings done, get on to them and get them
gspotted end so on, is going to be dependent on the
landmark itaself. Those of them that we got, I think,
are certainly reagonably landmarks, although some

of the confusion things can be--

I just found out why the whip antenna didn't go up.
It was my feult.

Why is that?

Becauge I powered down the common control bus,
Remember, 1 turned off all squib batteries to save
batteries later.

You didn't turn those off till later.

Well, I know I didn't, but T probably turned them
off hefore we ran the anterme up though, or tried
to. TI'm not reslly sure.

I dont't think so.

Well, don't mind thet. If it comes out, well, that
was the reason.

I remember when you powered thoase down. We had
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already gone through a’l the seguierces and everything
by then.

Ckey, let's see. Designaied targets—-

I think you have covered that pretty muer.

Yes, all the targets.

The *targets that they have deszignated versus whati..
Yes. Ckay, weil the designated fargets--There are
some a’iernate targets right iz the areag here that
I've already mentioned. T mentioned a couple of
cases there that could possibly be beSter targets
than the ores trhat *they selected, alihough There

ig nothing wrong, particularly, with the ones that
they selected. T personally liked a Jlittle bit
better than on target 212, or Sequence 212, this
point of land., I thought a litile more distinetive
wag the point of land trhai came out of a little
town calted San Pedro, just nortrh of there on the
same lake. That's spmething to consider. It's a
point of land that is gquite distinet because it is
fairly heavy. A big mountainr scrt of came right
down intoc *he lake ard dropped off into it, and it
was quite a prominent point of land. It is very
shear and precise, whereas, it is a “it:le bigger

point. Although, from a great distance farther out,
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the point they had might have proved to be better.
Maps—-Boy, we ran the gamut on them, but in genersl,
the Apollo maps we got were just stinking. They
were lousy and they didn't give you any lead-ins to
where you were trying to find these things, and if
it had@n't been for Harry Kazuma's mep over there

and our regular orbital map, we never would have be-
gun te have found these places. We couldn't have
possibly told where they were. And the Apolloc maps
that they have on here, these colored lithograph types
gizmoes things, are just worthless. They are not
worth the powder to blow them up with. There are
geveral resl typical examples of why these maps are
g¢ bad. PFor instance, right here, just on the better
map of the group, they have the Canary Islands, but
they don't even have gll of the islands in the group.
The igland that you pick is sitting way up here at
the corner of the map and you don't know what's
leading you into there, or whether there's maybe
another island just right by that one. You need a
bigger scale map like this one., That was & 1ittle
too big a scale perhaps, really, but that's the

kind of map you need to really point out what you

need coming into it, and somewhat of a more reasonable

CONFIDENTIAL



144 CONFIDENTIAL

picture. I think the prime example we had of any
diffieculty in map location was not on the Apollo

maps themselves, but it is exactly the same kind of
thing. What was that one that had the little island?

Conrad Lake Depoopo.

Cooper No, no, It had one tiny littlie island right off
the coast and 1%t wasn't on the Apoilo maps. It was
the-—

Conrad It was a D-6. That was that thing off Brazil. That's
gli it was. It was & chart of walter with arn island
in the middle of it. It turned out that right at
the edge of the chart was another island. We took
the wrong island first because, heck, it looked like
there wasn't another island--

Conrad I'm just meking this comment becsuse it will apply
to the Apollo map meking, as well, and this was an .
ideal example of hew to really screw somebody up.

Cooper We mlso got enother island right up there. We got
it and we were sailing along thinking that was a
good shot we made of that island, snd we locked
down end T said, "Hey, loock down there. What's
that. That's another one." I swung over on i%,

and he said, "Let's get it, too." BSo, we discovered
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that it was the one. It was just by accident that
we got the right one.

Okay. Detail--which of these do you think would be
hest? T think you covered some of this.

Well, I think that coastline is the best, distinctive
features on a coastline. Next best are rivers and
mountains. Probably, if you can have combinations
of the rivers, mountsins, and coastlines, these are
quite good. A river running into a ceastline and
into the gea, I think, is & real excellent one.

Yery good. And roads--boy, there is Jjust no getting
around it that roads meke an excellent landmark area.
They really show up. And a road in the right area
where it is contresty will really show up for a long,
long way away, like a white concrete road and darker
background, a dark green background, really shows.
And then, I guees cities show up probably the least
of anything, They tend to have enough vegetation -
and foliage and everything and they kind of blend
in. They don't really show. lakes are excellent
landmarks. Airports are not as good ag lakes and
things of this type. Adrports tend to blend in s
little bit. Let's see, color contrast—-T've already

covered that. Readability —-
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FCED Hep Anything at night?

cog

'3

er Coastline. On a clear night, toy, the best thing
that will shew uo is coassiine. The greatest light
cortrast 1s between your water sna land,

FCSD Rep Okay, I think that's encugh on that.

9.2 Cabin Lighting Survey

sooper I'11 let Fete comment orn that onc.

Conrad Well, it was very straightfcrward, znd we didn't
get very nany of fhem, mainly because we woad up
in drifting flight. We took trhe measurements as
advertised, except there is one 1iitle glizck in the
thing. They wanted you to tgke a iight measuremen=
out, the,wirdow, and they wanted you to do it in
either the heads-up, or heads-down. In deoirg this,
that said the horizon was in front of you. XNow the
~ight meter readirg lcoking at tre black gky jus®
atvove the horizon in the daytime, which was the
total sky, was tsuel'!y a number around 11.5%,. Bui
locking at the earth, or just below the herizon, the
neter reading was about :5.6. So, 1 always recorded
two readings, the readirg for the horizen ard the
black sky, because T didn't really know which one
you wanted., With the spot meter the thing Jjust turned

cut that way. Okay, we made one at 02+23%410. Gordo
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made one at 05+04+30+00, I made another one gt
03+01+45+00, and we had another one at 04+22+40+00,
Out of those, two of them were ir drifting flight,
end the other two were heads-up. 4nd T had this
recording that 11.6 was equal to black sky and 16.8
was normally representative of earth background.

That was it. It was gtraightforward.

9.% 3SPADATS Tracking Check

Conrad

We did it., We did it by turning our beacon on so
they could just track us, but we, of course, didn't
get into it with the REP thing. The SPADATS thing,
actually, was supposed to take place during the REP
cperation, and it didn't. But we did turn on our
beacon so SPADATS could track us one time over this
Williamtown site, or wherever it was. That's alj

there was to it, so there was nothing to—

9.4 UHF Antenna Pattern Test

Conrad

FCSD Rep

Conrad

Now, these UHF mnterma pattern tests were done Just
B8 written in the book and the data is recorded.

Do you want it?

Why don't you read it ocui?

Qkay. We did a UHF sequence 03 at 01+10+44+25,

and the angles were 0°, 0°, 0°. We did a sequence

01 at 02+13+47+05, and the angles were 9C°, 0°, and

CONFIDENTIAL



148

FCSD Rep

Conrad

CONFIDENTIAL

14° left. We did an 02+15+21+19, sequence 02, and
the angles were 0°, roll left 132°, 0°, and they were
done as advertized.

How about any updaiing on that?

Fo, they just sent it up and said to do it, and these
were the angles they wanted. They set this up for

us to do.

9.5 Thruster Illumination Checks

Conrad

Never did it. We were supposed to do it the beginn-
ing of the first night or something like that, and
it was in a sleep period time and we were tired and
we didn't do it. After that, we got into either a
power down or drifting situstion where we were un-

able to do it, so it was never done during the flight.

9.6 Dual Command Transmitter Test

Conrad

9.7 Radar Teats

Conrad

That was never done. That had to do with the REP
too, if T remember right. I think it was DCS light
regsets. I think what they were trying to do was to
find out if our radar was on. They gent DCS commarids
and we were transmitiing or something--what could

happen—-We never got into that test.

Okay, Test 2, short range, boresight spacecraft on

REP, ne problem., We never got time to get into the
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rest of it. We never got more than a mile from him,
g0 we got that 3000 feot transient but we never got
the 50,000, What was the transient at 3000 fect
like” Do you remember, Gordo? On radar when the
REP went farther than 3000 feet, I don't think there
was any transient to speak of.

T didn't notice any particular transient, or any
noticeable one &t sll. I was looking for it.

Yegh. We did the--

I had it demped pretty well.

We never did get the radar to run for % hours, so

we didn't get test £, test 4, no correlation between
range and range rate display and visual observations
at short range, they all worked very well. Test 6,
we cobserved the normal transients that you'd expect,
just ms advertised on here, and I also noticed that:
the lock-on light cycled on and off, on and off,
when I was in a standby mode after warmup. HLadar
test 7, stand by to ON, you have to get Gordo on
that.

Teat 8. We dashed over there the first time and as
soon ag we were within about 260 to 270 miles, the
rader locked up on 248.66 milea. I got the first

digital readout on address 69 and it read down to
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gome 160 miles., I read the numbers out over the
eir, 1'm not sure that they aren't on Tape, too.
The tape hadn't run out then., Then we tracked back
out again and it pointed right %o this MILA area
here at the Cape when we had the needles centered.
Gordo was tracking on the needles, and it seemed to
work real well, We are really impressed with i+,
As you know, we got it to lock cn trhe REP everytime
after that over the Cape, but we never got the range
to read right. I don't know whether that was a
radar problem or a computer problem,

At that time, the voice recorder was working on the
first test, and I think there is some information

or. the tape.

HF eveluation test number 1. We transmitted all
the way arcund the worid. Then we gave up number 2,
because it was keeping the other '‘Astronaut awake.
Then we did the other HF trarsmissiorn tesgt which
was listen. We did hear Hawaii for awhile going
away from them snd coming back in -

That was a ridiculous test enyway.
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Cooper .+ ..HF when they were playing music. It dropped
cut when we heard it, and we'd transmit once in =
while to them and they heard us. It worked real

well.
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10.0 VISUAL SIGHTINGS

10.1 Powered Flight

Conrad

Cooper
Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

T

Well, everything was straightforward up until
Fairing Jet. We told you about the problems we had
at Fairing Jet. We want to take a lock at that.

T didn't see anything——

I did see the horizon come into view at about 60°,
Yes, I gaw it just as we began to stage over. I
locked ocut over your window.

That's right. Right after staging in guidance ini-
tigte 1t came down to about 80° on the horizon and
men, it locked great cut there.

ind the only thing that I noticed at SECO was a lot
of debris.

Oh, yem, 1t was stuff all over everywhere. About
the funniest thirng of &1l was ——

dnow all over the whole area.

Yes, and just all sorts of glittering pleces of
thig, that snd the other thing.

Pieces and bits.

Then all these washers and goodies started floating
around in the spacecraft, but the ..... was the
washer floating elong —

That was three or four orbits later. Here we gre
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whipping along at 17,000 miles an hour or gc and I
locked out and here's that washer floating right in
front of my window, It sat out there and floated
saround a while. I pointed it ocut to Fete and he
got over and looked at it and it floated on around
and finally it just was drifting on off., Finally
it disappeared. And sgbout an hour later a bolt

came off.

10 2 Orbital Flight

Conrad

Cooper
Conrad
Cooper
Conrad

Cooper

Conrad

Cooper

We didn't see our own booster. We were too busy.
We ptarted the flight plan right away and we never
turned around to lock at it.

We never turned arcund to look at i1t.

We sure as heck saw the REP,

We saw the REF and saw the REP and saw the REP.

We gaw the HEP blanket too.

The REP blanket, I think we mentloned before, but
the REP bhlanket someway or other got between us and
the REP. Thls means thet the REP either went through
it or tumbled over it, becaume the blanket wes be-
tween ug and the REP, Man-made objecta in orbit.
Let's mee booster, REP—

Okay, now that mpatellite—-

Satellltes. Wa never saw any of the scheduled ones.
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We never saw eny of the scheduled ones but you've
got to have the platform to see them. They gave us
angles like pitch 82° and yaw 45. TYou're looking
at the black sky. You haven't any idea of where
you're looking. You have to have the platform.

Cne thing that we did find, if their platform point-
ing at eatellites was actually the pointing informa-
tion they gave us for the ground objects, why we
wouldn't have had any trouble finding them.

The pointing informetion that we got from the ground
was excellent.

We hacked that time on the second and we were

really pointed with the platform up and we were
looking right down the plpe &t whatever it was that
they were wanting us to look at. The only reason

we didn't see it is we couldn't make it out. But

we were looking at 1t.

Satellites--There was only one time when Pete and

T thought we saw something and we didn't have time
to ldentify it. We were in drifting flight and we
never could identify it. I don't even know if it
wae g gatellite. So many things are going by when
you're drifting that it's difficult to say. Geo-

graphical--We saw millions of geographical detsils:
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rivers, lakes, oceans-—-—

I think all of that will come out in the experiments
toc. We sew 81l kinds -

Towne, airports, railrosds, roads, and all thsat
gtuff,

Alrplanes.

Airplanes,

Anything you say, we saw at least cne each,

I finally saw one and I nearly busted my rear end
doing it.

I saw the carrier. I saw an airliner. I saw con-
tralls., I saw individual houses up in Tibet. One
thing I didn't see for Gordo was a car.

I couldn't find him a car, He was sitting over there
agleep, I turned on the whole control system and
turned around to show him one. This wes the only
one I could find during the whole stinking lousy
trip.

We saw just about anything you would expect us to
see.

But there agein I think youtve got to have the con-
trol system to point where you have your windows
right to makse sightings., You Just can't catch them

in drifting flight.
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One day we went past E]l Paso and the lighting con-
ditions were Jjust right. You reslly could see the
individual streets in El1 Paso. TYou could distinguish
the streets but this wasn't always true. The light-
ing conditions had to be xright. One day we made &
pass over the United States and T could see the
streets, the airports, the lakes and every princi-
ple town across the United States all on one orbit.
We astarted at Los Angelea, went to Phoenix to Tueson,
Abjilene, White Sands, El Paso-—-

You could see the detasils down there in Clear Lake —
Taylor Lake area—-like you were flying over coming
in to land.

Dellas, Nashville, Memphis——

It was clear as a bell.

And when we went right out a{ Savannah and we were -
looking right down the pipe at Jacksonville, Florida.
You could see the bridges and the St. Johns Rdver
and everything.

When we came ovexr the Cave here you could see every
cne of the launch pads.

I should have two 7O0-mm photographs. T guarantee
you that I got & 70-mm photograph of the Cape one

day like nobody ever took before. If it came out,
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it was the clearest pieture of the Cape,

Boy, thet was beautiful., You could see every de-
tail. TYou could mee every causeway and every atreet,
everything that rode around the Cgpe, and buildings
all over the Cape.

All that was o¢n the seme day but it was another
orbit,

Celestinl——

Gosh, we could see seventh magnitude stars—
Mercury never had a window. Our windows were filthy.
When we lifted off 1t Just abaclutely unforgiveable
how dirty they were. TYet there were many times the
magnltude of viesibility the Mercury windows were.

We could see easily seventh magnitude stars. Well,
in Orion we could see all geven stars in the belt
and we could see clumters down the aide of the leg..
I've never eeen thoee clusters before. I have seen
big blowups of them, but you could definitely see
two good alze clusters. Celestial--We saw & lot of
planets and we saw the moon under all kindas of con-
ditions. We saw the sun. We took Polgroid testings
on the sun. We ran the Polarold filters at differ-

ent angles. I% locks to me like the sun has circular
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pelaerization. I just can't find any linear defini-
tion of it. When the sun is setting you can get
some linesr polarity in a vertical plsne, but other-
wigse T just cen't see anything different one way
than the other. I took the filter out and rotated
1t a number of times. I took the whole filter out.
We maw a Zodiacal light. We saw—-

Yes, we really did a couple of times—-juat could

eee 1t where night vision was right. We had the
lights out in cockpit and everything. 3Boy, you
could really--

Pete spotted an interesting phenomenon that he pointed
out one night that I had never seen bhefore. It
looked like an Aurora. It was sn Aurora type light
end it was a very bright green. It changed in color
end was in the airglow layer. Tt sctually changed
the height of the airglow belcw. It brightened it
above where it -~ but below it, it seemed to cut it
down and make it more definitive. Where it wasn't
it wes kind of fuzzy along there and then where this
glow was the sirglow kind of Jjumped up and was sort
of chopped off very sharply. This was very bright.
I don't know whaet it was. It was apparently =ome

kind of a Aurora effect. We saw a lot of meteorites
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ir Australia was & good example. Two different
days it was completely clobbered in where you
couldn't see anythirng on the ground in *that imme—
diate area. This peoirt Phir was clobbered Zn

one day. We were going to get ar Apcllo landmark
on it and i% was Jjust back in under the clouds in
fact. And Kano we were going to get a shot of
the Kano air field, wasn't 1t?

Yes, that was clobbered.

Yes, it was clobbered. We got right up close to
it and there were these low clouds harging in
there just scattered to broken clouds and we
couldn's see.

Actually on the D-6 stuff most of the *ime the
experimenters were up on what was clobbered and
they didn't even bother to give it to us, or if
they gave 1t to us i% became clobbered before we
gct there. They usua.ly were sble to tell us That
it was going to be clobbered and then many times
they geve us that the weather was pretity good,
but there's three tenths cloud coverage so you
mey or may noi. It didn't bother us too much

around the coastal regions.
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Cloud Coverage. We had varied cloud coverage
throughout the flight.

Boy, I think we saw every phenomenon you could
think of with the clouds.

Just about everything you could think of., We saw
typhoons, and hurricanes, and-—-

We saw well defined eyes in these tropical storms
and others without--with such cirrus cover that you
couldn't define an eye. We saw some of the most
fantastic thunder storms we have ever seen,

We saw hundreds and hundreds and hundreds of miles
of trememdous big thunder storm lines with squall
lines going across it.

Near South America.

Had at times as many as 15 to 20 thunderstorms
that were lighting up all at the same time.

I think I have some good 16 mm camera coverage of
the thunderstorm lightning at night.

And these are—-then we saw—-then we had  great
expanses over the same areas of excellent weather,

clear weather. We saw a lot of dust storms
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in Arabia and Africa.

Yes. You could see those degert storms real clear-
ly.

The wind picking up and moving the sand along.
Other days we saw the same areas just as clear with
no wind. PBeautiful weather.

It was interesting in those deserts to notice that
you could really pick up the prevailing wind trails.
Yes.

You know from the sand flow.

The way the sand dunes were-—

And which as I sort of remember back somewhere
there was a lot of expianation about how the

whole desert moves, you know, and you could really
see these great--1 mesn for a hundred miles--
hundreds of milea you could pick out these great
cbvious preveiling wind tracks in the sand that
Just stretched for hundreds of miles.

Yes,

And again this wes in Egypt and south of Egypt--
down in that area.

Well, you could actually see by the cloud

formation--was odd, too, The thing I noticed was,
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you really could see the lower altitude prevailing
winds in the cirrus clouds or the lower altitude
gtratus type cloud you a2ll around and you really
could see the wind pattern and one thing that
really impressed me, was the——on cloud formetions
low altitude ecloud formationg--up in the Himalayan
areas how that siratus-type cloud would hang—-
would just completely define the land shape. 7You'd
see it hang in the valleys and swirl right down
in the valleys and you'd see where the peaks
were, it would puff and was guite definitive of
the land mass. And then coming in off the—-
you could see the prevailing wind direction in
the lower altitude clouds., You counld see the way
the wind would come in and you'd get the wind
ghear where it would hit the mountain peaks
coming in off the desert areas there snd it would
kick it up over the pesk aress.

Cooper Okay.

PCSD Rep Let me agk one question.

Cooper Okay.

FC3D Rep Wag there~-as far as good pictures are concermned--

how many pictures did cloud coverage prevent you
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from getting?

Ch, well, a great many. Some areas--well, Just in
general let's just say that some areas of the
country would be completely clobbered in and we'd be
traveling over an undercast for great long expanses
of hundreds and hundreds of miles, and anything -
that was in there would be--snything to do with
any areas we desired to photograph in there whether
they were specified immediate areas or whether

they were just general pupose or S-5, S-6, were

not available for photography, and yet the next

day it might be wide open. The Himalayas was

en ideal example of that too. For two different
days we traveled over that, you couldn't gee

any of the craters or any of the ice flows or
anything due to the clouds. You could see just
occasional areas and some of the lakes would be
open, 8o it wag just heavy cloud cover through
there for about a 2 day period and then it Just
broke up wide open one day. But there were a great
many areag that there were c¢cloud covered to the
point thet you could not find it. TFor instance,

the Carnarvon or I should say the woodly side
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ir Australia was a good example, Two different
days it was completely clobbered in where you
couldr't see anything or the ground in that imme-
diate area. This point fhir wag clobbered in

one day. We were going to get an Apollo landmark
on it and it was Jusi back in under the clouds in
fact., 4And Karo we were going tc getv a shot of
the Karo air field, wasn't it?

Yeg, that was clobbered.

Yeg, it was clobbered. We got right up close to
it ard there were these low cicuds hanging in
there juat scattered to broken clouds and we
couldn't see.

Actually or the D-6 stuff most of the time the
experimenters were up orn what was clobbered and
they didn't even bother to give it to us, or if
they gave it to us it became clobbered before we
got there., They usually were able to tell us that
it was going to be clobbered and then many times
they gave us that the weather was pretty good,
but there's three tenths cloud coverage so you
mey or may not, It didn't bother us too much

around the cossztal regions.
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The carrier was the one thing that it really
btothered us on. Two differert days on the carrier
shots deoggone it you could see one day—-for in-
gtance we saw the carrier wake and--

But the sunlighting was such--

The suniighting and the-—-

You Zose the wake and everything-—-

And *then the scattered clouds, too were such that
you were kind of huniing for him in and around the
scattered clouds and sunlight angle was low on it
end we los® him,

The day we got him there were clouds back there
tut gee we could see him for 500 miles out and we
never lost them.

Just the lighting conditions were ideal that day
and he was also out in kind of an open area in

the clouds.,

Okay, horizons. The hoerizons were of course, az
usual,l think day ard night were fairly well defined
except a3 you come inte the—-as you go ir oul and
out of the terminaitor. Just at that period of time
where you're going into the Ilight or ocut of the

lighz through the terminator it's a very fuzzy
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ill-defined, odd area—-

Yeah, looking down the sun.

Where you have no defined horizon at all, It's
very——a real mesgy situation. The only thing I
noted different about the horizons this time was
at one morning, at ¢ne sunrise, when we sew
thogse tremendous thunder heads out clear on the
horizon-—you remember that?

Yes.

Where we saw the horizon well-defined and these
great big thunder heads with the handles on thea
gitting up above the horizon. They were those
big thunder storms. I would guess that those
things must have gone well in excess of 50,000 feet
probably to be that well defined--clear out on
the horizon gome 12 to 15 hundred miles away you
could see that profile of them. Do you have sny-
thing more on horizonsg?

No.

One thing we might mention here while we're
telking about these thunderstorms, you mentioned
before the lighting in the spacecraft from this

lightning.
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Yes, the lightning was bright enocugh to light the
shingles onr. the spacecraft.

You--the whole spacecraft could be Jit. You would,
ever. through the pelarcid windows—-with the pelareoid
windows down full dark,some of these big thunder-
storms were lighting the whole thing.

Well, I tell you we saw some lightning like I

Just never dreamed existed. I mearn the lightning
bolts must have covered a hundred miles.

In general in this lightning--

Cloud to cloud

In the c¢louds, in this lightning, in general, these
clouds light up like they were a big puff of

cotton with a light bull ingide, and the

whole thing just lights up. But Pete and T both
saw several cases where we would gee a thurndersterm
a little ways out in the distance, and I actuslly
saw air to ground lightning bolts come right out

of the clouds and right down Jjust "choom".

There wag one gtorm we loocked at for them in the
daytime where we saw air to ground lightning in

the daytime——

We saw lightning go all the way from the edge of
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this big black cloud right down teo the ground.

Very clear.

Another thing that was different that I noted

that was & little different than the usual type

of the whole big mass of clouds lighting up--

one long series of thunderstorms, I noticed where
there was horizontgsl kind of & chain--horizontal
lightning going over and you'd see it sort of
travel along horizontally through the clouds like
it wag moving from cloud to cloud rather than from
cloud to ground.

Ckay, thruster firing. You could see every thruster
on the spacecraft fire in the middle of the night—-
you could see the glow from 1t.

These aft firing thrusters too?

I don't know. I was Just trying to think about

the aft firing ones and we were so bugsy everytime

we fired them that I waan't aware of them.

T don't know. We had the lights up in the cockpit
when we were firing the aft-firing because we were
busy--

It's unfair to say without pulling the test, you

see, because when we were firing the aft firing
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thrusters, we were alsc firing attitude thrusters
and the attitude thrusterslyou could see g1l of
them.

I don't know whether you see the glow off the aft

firing thruster or not.

You certainly can feel them firing. You can hear
them fire.

It's not arnoying or anything.

Somewhere we cught to say hnere--you said you could
hear all the thrusters firing.

Every one of them.

Now, this is with the helmet on or off?

Off.

off.

How about with it on at separation?

T had the impreasion that at separation that I
could hear them firing. The aft thruaters with
the helmet on and that ig--

Yeg, I &id, too.

3imply because everybody said they couidn't hesar
them,

I thought I could hear the—-
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There's no doubt in your mind that they are firing.
Yes. I think it's almost more a matter of-—-

Did you fire *them before you separated?

We fired them just as we separated. We hit SEP--
the spececraft Just as we--

Gordo counted them down 1, 2 S3EP and I hit the

SEP button and I don't know when he started firing.
I fired just ag you hit SEP.

Yea. We came out clean asg & whistle, I'11 tell
you that boy.

We fired at the same gecond that we hit SEP.

There wasn't any pitch or yaw of anything--we

Just separated as smooth as a bell,

And what T did, I--we held that or in there

in direct and then switched over to rate command
then a coupie to 3 seconds later.

Okey, how sbout the--why don't you describe the
plumes a little bit here on the different thrusters
and what you saw.

Okay. Well, the only really——

You don't gsee any plumes.

You don't see any plumes off the OAMS and all you

do is get the glow from them back there-—you zee
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the glow as they fire.

And it is pure white.

And--

My recollection of it--like white light glowing.
Of the HCS Plumes?

No, of the CQAMS.

Oh yes., The 0AMS. The ECS had a little bit of a
golden c¢color to them.

Yes,

And—--

Plus you see on the RCS thrusters you see litile
bits of pieces of ablative material coming out
like carbon.

Yes. Right.

The RC5 plumes tend to come out of the nozzle
with a l1ittle bit of an expension ratio and then
Jugt to come out ir almost a column that doesn’t
change much, It Jjust increases in size.

Yeg, I was surpriged that it didntt expand out
this way.

Yes, I thought it would expand out.

But it just went siraight up.

I very much thought it would fan completely out.

CONFIDENTIAL



Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

CONFIDENTIAL 167

Like a nice candle flame.

It just goes up in just a contained column almost--
in fact the colwm appeared to me to be no bigger
around than that saucer.

That's right, if it was that round.

Some 4 to 5 inches maybe, in diameter at the most
and just went right straight up for a period,
distance of about 4 to 5 feet I guess where it
faded, something like that.

Oh, I didn't really think it went that high. T
really didn't think the thing stuck up more than
about a foot. That it was visible light that would
bother you.

Well, it would bother you, but I could actually
detect when they would fire, I could actually see
from the pitch down—-I could see that going almost
to the top of the window on something on the order
of about a 4 foot dent where you could see any
line at 211. I'm telking about where it fades

you know completely. And it's zctually only a
couple of feet out from where the light is really
bright.

The thing that I thought of when first I ever
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saw one fire was one of these 4th of July fire-
cracker stand-up type bombs that you lighv the fuse,
you know, and the thing sgort of like tlhe Roman
cendle—-it sort of spits out flgme and & few
sparks you know ard then—-

Yes, that's right.

That really did it. And the other thing is that
everybody's been talking about how bright they
were at night and maybe agein I was geared to

see in the really, really briliiant light --I
didrn't really think they were that bright--now
they do disrupt night vision and they did disrupt
the horizon, but they!re not that bright.

Well, of course you've got to recognize, too, that
we saw them under different conditions and the fact
that we were expecting them to be very bright and
we had cabin lighting up full bright.

Yes.

And they were by comparison with the full bright
cabin lighting—-they were not as bright as we
expected.

We algc went around though with the lights on red

there when we were alone and you were firirg only
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in PULSE.

That's right. We actually only had it in PULSE,

And really what it is--as & matter of fact, firing
in PULSE and everything--you cauld always keep

the horizon in sight.

You could keep the horizon in sight and we had the
red lights on, and only we didn't have them down
dim snd firing just in pulse you could hold the
attitude visually very well, bui when you go into
eny amount of RCS thruster firing you've losgt the
horizon.

Yes.

Ckay. One thing we have here on thruster firing
both attitude and trenslation., I think we covered
attitude pretty well., I think our OAMS was &

very good attitude system to begin with., I

think it was gradually degrading as the flight

went on. Getting worse and worse and worse and
mushier and sloppier =s¢ it was not fair to evaluate
it later on in the flight because it was pretty
migerable. But the RCS attitude was beautiful.
It was really good. It was crisp end real precise

and just & real plessure to fly. Translation, we
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used all the translation thrusters only one little
gplurt of it on the forward, in other words

the forward firing thruster-the small forward
Tiring thruster, but they were all very, very
positive and you got very definite distinect
action out of them. And you reslly got o feeling
of resgl acceleration ocut of those aft firing
¢nes, I thought., I felt like you really were-
really hed a big afterburner 1it off when you

1it these things.

Yeah, man, I would have liked to have some more
kinds to mess around-like turn off thruster 10

or gomething like that, and burn 2 couple of

feet on one thruster because in the simulstor

you can't heold it in Rate Commend.

I think you probably can in the actual spacecraft.
Well, T don't know whether you can or can't but I
think that the difference between 2 thruster
opergtion and 1 thrugter operation is going to he
apparent to you Just like that and these guys

in FOD are meking this big deal about having to
burn after separation from the booster and maybe
only have one thruster or anything and I think

enybody who has flown that thing once is going
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to have a good feel for whether he has two aft
fire thrusters or one because boy, with these

aft firing thruster are firing you're just Zike
you'lre flying an airplane snd you put the throttle
to it. You really feel it.

You really feel i:, Yeg, 1iT's reaily got
acce.eration.

And you can hear it--it was that high speed water
Jet type sourd, it wasn't an exolosive sournd or

a roar or anything like that. 14 was mcre of a

‘& swisrning sound,

More like a big hose.

like a couple of big neses firing vack there.

Qkay, wou say you did fire the forward firing—-

you checked out the forward firirg?

Juet a bleepn.

Right.

What did you see here”?

Oh, mar. You really see the fiames of f that.

Yeg, well, you dorn't, I don't really thirk you really
see the flames, but 1% shrows a great deal more light.
1+t's a light rather than flames--aligh? meore than
flames.

Could you see a distinet plume?
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No.

do, nos a plume as such, but just I+ realiy lit up.
Yeu got & let of lighting from it. Much morc so tharn
you did the--It wae distinctive encugh that it really
made an impression on us.

Let's seeg, the gide firing was really--the thing that's
gurprising about the side firing was Jjust as I--you
might anticipate,if you really stop and trough: about
but you don't get thils in the trainer or anything
waer. you fire a side thrust--

A side trrust——Yes, that was really weird.

You really could feel that.

It fired dowrn, then up, then left arnd right then you
raise up in the seat or ycu giide dewn in the seat

cr you go left irn the cockpit or right in the cockpit.
You know tha< you really soing to do this and you-- |
And you can see ail *the debris and everything coning
through--aswish!

Yes, everything slarte going sideways. And it's
pretty funny.

Okay, we're al paragraph 10.3 reentry. Number 1

adapter separation. No doubft.

Yes, there was no doub. bui there again one of those

CONFIDENTIAL



Cooper

Conrad

Cooper

Conrad

Cooper

Conrad

Cooper

CONFIDENTIAL 173

things where both Gus and John and Jim and Ed said,
"Man, that thing really went out there with this
horrendous bang,™ and 1 was really spring loaded. I
was waiting for a 16 inch gun to go off in my ear,
and, therefore, there was no doubt that it fired,
and there was no doubt that it left, but I didn't
think it was that loud--but then agein, I think,
it's what you're anticipating, and they had both
said that they got quite a--

I think there again, you and I were keyed up to it
being a tremendous explosion——when it went off--

But there's no doubt about it that it is loud --
There is no doubt about it--it's loud and it really
gives you an acceleration--a delta acceleration.

I actually heard SEP ELEC and SEP OAMS lines squibs
and 1 don't know whether you want to say whether we i‘elt
them or heard them fire, but we could hear a definite
"kerplunk, kerplunk" back there when you push both
of them—-not loud--

Just like the trainer. I think the trainer is very
realistic of those socunds.

Yes, the trainer is very realistic.

And the trainer sound is really pretty realistic
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of the adapter sep now. I think they're all three
fairly realistic of the trainer.

And now in adapter sep you get a little acceleration
force with it, and you feel that. You really feel
that--

Well, it shudders the whole thing as you come off--
as you separate. And retrofire to me was a big
surprise.

Tt was a big surprise to me, too.

1 remember in Mercury that everybody had different
feelings on what retrofire felt like, and T didn't
feel that they were that distinctive or that great
at all in my previous flight, but in this one I
felt 1ike we were on the front of Stapp's rocket
gled,

Yes.

BEveryone that fire.

We were pretty G sensative by this point, 8 days of
weightlessness.

It felt to me like we were just hanging on the--
Yes. Gordo said he thought we wound up going in the
other direction and 1 had the decided feeling that

we pitched up and did a loop everytime one of them
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fired, I had the feeling that we pitched up another
30 degrees and went streaming up that way you

know, and then ancther one would fire, snd I really
thought we were going arcund a big circle. That
was my physical sensations although the gages said
we were right on the money. But, all through
retrofire those darn retros did not overlap.

That's right. They didn't. Number 1,

Egpecially 3 and 4. As a matter s fact, there was

enough of a delay—-
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Cooper Let's go thrcugh these now., Number 1 fired exactly
on time. 3oy, right on the money with TH. We
were right on the money. Z=very clock we had in
the spacecraft was Just reading right 0 when
it fired. XNo deley or anything anywhere. Just
beautiful. Number 1 was still firing when number
2 gtarted to fire.

Conrad That's correct.

Cooper And there was no off-set whatgcever from number
1 and number 2.

Conrad Thatts right.

Cooper Then number 2 had finished firing for a definite
delta time periocd before number % fired.

Conrad Thatts right.

Cooper Then number 3 fired and had an offset to the
left--to the left—-yes to cur left which was not
bad and I think they had r timeg that smount of
off-gset it had and still hold it with the RCS,
no with the rate command. No problem at all. No
doubt in your mind. You were way more than over-
powering. You must keep it glued right there.
But then number 3 finished firing and then there

was an even greater delta time--
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Thet was & period of time thet I--

Before number 4--

I thought we werentt going to get number 4,

What would you estimgte the time?

Weil, I'd say it would have been a full second.
Boy, I think it was &t least a full second.

Time up there is going to seem like--

Time--yes.

It may have been shorter than that--but there

was a definite delay.

I'm sure that our time sensing mechanism was overly
tweaked at that period of time and we probably were
overly sensitive to it, but there was no doubt

I dontt helieve there was any doubt, and we both
arrived at this conclusion independently too--
that number 2 came in at the right seguence on
number 1 and then there was a short delta time and
ther number 3 fired and then & longer delte time
and number 4 fired.

Okay, how about the visual sightings during this.
Man—-

We were IFR completely the cockpit lights up full

white, pitch black and--
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ind the whole window area wes completely obliter-
ated by flames. When the retros go off youtre
Just in a big barrel of flames--because the whole
thing is just covered by flames.

I waesn't even aware of that. I didn't even--

I'd have sgaid that we didn't see any flame at all.
Well, we had everything st full bright--

T guess I haed my eyes locked on the instruments—-
Well, I did, toec, but I also was going to look and
see what it looked like out the window there and
I noted that everytime one of them went off you
got tremendous flame coverage which surprised me
becauge I didn't think you would. I thought
mayve yould see the glow from it but I hed a
digtinct feeling that the whole—-that the whole
fleme expanded to the point where you felt like
it--maybe you Just felt like it was so bright

it just 1it up the outgide that much, but I had

g distinct feeling that you really had flames all
over when they went off.

Really that'!s the high light of the flight in my
mind is going down through that--watching that

TP ciock count down and going through '1‘.‘2 -1
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minute to TR+45 seconds throught retro-jet. You
know geeing that sequential system go snd
everything work  just like it was supposed to,
and the checkoff list go and everything Baoy,
we were really .spring loaded on that,

Cooper 1 know Pete had made some comment, "Well, things
have continued to fail and I just hope that is one
that doesn't.”

Conrad T had lost faith in sequential systems somewhere along the
way. We had all fhe emergenoy.systems out though,
and we were ready to fire it any way we had to.

Cooper Yes, we had gone through our little emergency
retrofire and our emergency SEP ADAPT and all this.
We were all set to go on those, and I think we'd
have been in real good éhape even if they hadn't
occured. Retro-pack jettison =-—

Conrad Straightforward.

Cooper We held retro-attitude, wamited on the light, armed
the reto-jet and when the light came on Pete toggled
them and off they went "Kaplunk". They sounded just
like in the simulator.

Conrad Again we didn't see anything. It was pi?ch black. Had
cockpit lights up full white.

FCSD REP Now, you turned around, and you saw it burning up.
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AfLler we siarted reenterirg we—-
During <he reentry ard it was way, way ovehind
te, cut I did see it--now, I say ihe retro pack--

o

1t could have veer the adapter curring up. I

[:4)

der't know which one it was, becatse it was aso

far behird,

There was some coblect way cvehind.

Tt wag some otject, & large object, reentering
benin Tut i% must have beer-—what would you
say? 5, 6, or 10 miles maybe®

Oh, yes!

1t was way ap the path.

T'd guess a good 5 or 10 miles.

Ard 4t waz up in the—-let'a see, [ was upside down,
and 11 would have been-—coming heads up-—it

wotld reve beer in the upper ieft-rand side. Ip
osher words, 1% was reentering to cur south and
above us. 1% was enterirg or the south side of the
orbii, and il was slightly above our entry and you
could see our trail clear hack to 13. You could

gsee our plasma Jje. went way, way back there. I
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don't know what it was, whether it was smoke or what
it wasn't flame--you could definitely see 1t
trailing right along side our trail just like we
were leaving a con.

Cooper Yes, you could see our con--it was kind of a light
color. I wouldn't say it was a flame color--it
was kind of a light color. compared to everything else.

Conrad We were locking at this in relation to what nobody
else hadgeen 1t to. We were still locking at this
down sun relatively nebulous horizon thzt you have.

We were looking at it ourselves, a trail back
there in the terminator,

Cooper Into the dark.

Conrad Yes. And that's another thing. A-very important
point here--no kidding, saying this spacecraft's in sunlight
doesn't " mean anything? That's anight retrofire.
And we didn't have a definable horizon to fly on
until we crossed the Mississippi River, That's
way in the heck down the pipe on retrofire, because
that terminator is nothing.

Cooper One thing I'd like to add here—-I really think all
of us always sweated night retrofire and it was a piece

of cake.
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It really was.

However, if you don't have full instrument panel,
I'd recommend you forget it. Because if you don'st
have an 8 ball and  rate gyros and a darn

good rate damping--well, that's not true(if you've
got an 8-ball and rgte gyrog, then you could fire
them just as well in Jirect system as well as Rate
Commandy; although, think, you could handle them
in direct with no problem,

Do you think you neeu both the rate gyros and the
platform?

I do. Yes. I would strongly recommend that for a
night retro you not try them on purely rate gyros
because you Jjust-—-even the little—-—

And the reason--

The RC3 attitude system disrupts your night vision
so much out there that getting all squared away for
ite=just about the time you're getting right in

to retro attitude there if you have to fire a
thruster or two you'd completely lose you attitude--
I think the other big thing is that that is
absolutely the world's biggest "vertige giver",
because you are really g sensitive and when thosge

retros go off if you don't have the whole smear of
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instrumerts--1lixe I zaid 1 was watcring the

instrumerts ard they were sitting right dead

centery Jordo had that thing pitched down

30 degrees and we didn't hardly over ¢ degrees off

that darn retro attitude, and T was convinced we

were dolng a loop--even watching the gages. That

is the worst set of vertige that I ever had in oy

life.

And I had the distinet feeling that T hed just 1it

off <he bigges+ after-burner 1'd ever khad a helid

of and was going vack straight west juwt as hard

as 1 could neld or.

Tha=z's exactly the feeling.

ind everyore of <hem had fired.

Yeg, —

Yes.

All over again and 1 really—-if you were dolng it

on just rase needies-~well, doing it on rate necdles

woundn't be as bad as doing it Just cn the ball

without rate reedles. Listen, boy doing it
iy

Just on the kail--that's Jus?t bad news.

I always felt even . in trc tralner that

bad news.
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Well, I don't know. You could do il on the bali.

T think if T had my choice between ball ard ra-ze
needies 1'd rather have the ball.

Would you really? I'd rather have the rate rneedles,

I think, because I could understand them even with thig
crazy sensation; where I might try te irnterpret the
But, you see,

Bus, you see, our ra-e rneedles never ventured off

tre midile. We rever got & rate on the rate needles.
Yes, well that's fine. Then you know youi're staying
right where you want tc be.

And tre ball--toc me the ball is the real good
indicater. If you keep your rates down to zerao you
still could actually get off slightly in attitude

and gtill have mlmost, you know, esgentially
regligivle rates.

I think the point ig it, it's pretiy comforting to have
2 whole bag of irsirumenss.

Yes, it gure 1s.

I'm not saying it can't be done, but really fthere was
noc sweat or nighs retrofire. Gordo's right about
that. I mean, we went through that, turned *the lights
up bright—fmatter of fact, it's just like you're

hack in tre simulator.
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Like deing it in the simulator.

Until reilreos fired.

when lney fire, 1-.'s guile a sernsation.

But, we went clear tc 400K——ﬁe went almost the 14

mirites tefore we had a horizon. We had the

ground in sight previcus to this

Well, rot much previous to this.

Z2ut we were looking at that zcrewy gray--

Well, I'11 tell you, we fired them at Hawali, and White
Sands was the first thing I saw coming out of the termina-
tor and that's Zooking straight dowrn. It was still black
right bhehind White Sands and no hnorizon Icoking at the

ncse. But Zocking straight down, White Sands was the first

thing I saw. We siill hat a rather nebulous
horizon about 425 degrees outl the window when we
crossed The Mississippi Ziver, I had the

decided feeiing <hat we were right on the east
coas#, but by this time the plasma was so bad that

I couldn't really tell, I had the decided feeling
tnat we were crossing into the Atlantic Ocean by the
time that we had a full horizer out there.

Well, mow 1 thnirk our windecws or *his fligh=—T wag
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real_y pleased. I think osur windows were really
stayed relatively clean. We built up a alight
cozting on them, or something.

I think everythirg we built un on them was on there
at the beginning,

But most of it wma there to begin with. Cur
windows were so much better than Mercury. There
wasn't even any comparison. The things you could
see out of them were just fantasiic. We're going
to have to crark up the planetarium sters much
higher, in fact, bhecause we saw so many more stars
than we saw at the decreased Mercury values in the
planetarium, It was very confusing, which was
very pleasing, I think it's really great. But,
even with this better window definition, when you
crossed the terminaitor from dey to dark or dark to
day there's & very decided confusing area in there
where you have absclutely no attitude reference at
all cut the window. In feect, I tried a couple of
times when we were going through the terminator, to
be completely blackened down, to have no “ights on
in the cockpit, and nothing to reflect outside;

yet when you crossed the terminstor
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you can see both stars passing under you and the
earth passing under you. I can't figure how you
get all these odd reflections in there. There's

8 period of time when everything just gets completely
jumbled and it's a real dim gray area there you're
going through just for a few seconds where you have
abgolutely nc visual reference st all, TYou're
doing heautifully on a night horizon on the sirglow
and all of a sudden "zunk" you're into this cottony
ill-defined mesa, and you're getting all kinds of
0dd reflections and all kinds of odd light patterns,
and then "zoom" here you suddenly have day reference
on the ground. That period of time is & very poor
time to have to do any kind of out-the-window atti-
tude controi. &nd it obviously is a very confusing
1ight periocd because this ig what confuses the hori-
zon geanners, too. The times when you do get the—-
when we had that one horizon scenner that was really
screwing up. It was overly sensitive, of course,
and it would just drop out. Every terminator we
went through it would drop off the line. 4nd even
our no, 2 dropped off, initially there, a few times

going through the termingtor. You get a few ignores
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gocing through the terminator. Okay, retro-pack
Jettison, we covered. ZReentry-—our reentry was
exactly like we hed planned it, We flew single-
ring pulse down to 400K, At AOUK--

Conrad 400K came on the time that Houston gave us, the

computer 400K guidance came in within a second or

two—-
Cooper The roll bug came in right on the second.
Conrad Right on the meney.
Cooper At ACQCK, then, T switched the attitude control

selector to Raete Commend. The RCS Ring B came
already off and Ring A T took to Direct--so it
geve me gingle-ring Direct. I flew single-ring

Direct then on down through the--

Conrad I think we covered the horizon sdequately.
Cooper Let's see—
Conrad Spacecraft was—boy, I never even saw—-

FCSD Rep What do you reecall on visual sight rings?
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the updated blackout at 16 + 14 and end of blackout
at 21 +20. He updated reverse bank as 19 + 25
for a bank left 54, a bank right 68, which was a
change of  degree from 53 and 67. Ee gave us
drogue at 22 + 05 and main at 2% +48., That was
the latest updated gquantity after retrofire.
Ckay, spacecraft opsciliationg--

Could you tell anything visu=lly?

Man, that thing was like a rock coming in! I'd
been hearing about 40 degree yaw coscillations
and the drogue and everything else. If we had
anything over 5 degrees--maybe it 1is just me,

but I don't think we hed anything over 5 degrees.
let's stert farther up in the reentry. Afterx

we got to 280 K, I was switching back and forth
at this point from rate to attitude. I would
switch_back to rate, end when I'd see we had a
littie rate huild up, I'd tweak it, and then
back to attitude and hold my attitude on the
attitude needles. Then I'd wait just a few
seconds and switch back to rate and twesk out

the little rates set in, and go tack to atiitude--
back and forth in this fashion. On single-ring

direct, I had more control asuthority, initislly,
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then I needed. T had to be very careful To just
put a littie teensy tweak in to damp the rates.
Later on, as we got on down, meybe half way
through the g puise area, the raites began to in-
crease in amplitude and in freguency. I still
was able to handle them very adeguately. No
probiem at all on tweaking the rates out on
pitch and ysw. However, at about this period

of time, it began to take so much time {o switch
back and forth from rate to attitude and get the
rates damp thet I was getting concermned about the
meth flow guidance in here and making sure 1
steyed on it. A% this point.then, probably half
way through or somewhere on down through the
latter part of the reentry, I just switched over
to the ACME position ard zllowed the RCS rate
command to damp the rates. Then, I would reach
over and check the rates once in a while to see
how it was damping. But, then, I could concentrate
on purely attitude and just fly this same single-
ring sattitude control. It left me plenty of
attitude contreol. Never cnce when I checked the

rates were the rate needlesd ever off zero. It
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was just keeping it damped to zero. We weren't
firing thrusters too overly often. You could see
them fire now and then, but i wesn't & great
tagk for them to fire at all. I really thought
the whole reentry was quite stable and at no time
did we have any real oscillations.

Conrad Somewhere in there Ring A ran out of fuel. But
1 am almost convinced that——

Cooper Well, let me say right here now Pete. I
wey flying the thing. Ring A didn't run out of

fuel as long as I was flying. We still had control. Now
you are taglking about down after drogue deploy.
I'm talking sbout during reentry. TUntil the time
that we went to dusl-ring RCS, we still had fuel

left in Ring A.

Conrsad Yes, I know we did.

Cooper Okay, I Juast wanted to make that clear orn the
record,

Conrad It ran out somewhere beiow 65,000 feet.

Cooper Yeas, by those figures you got yesterday, it locked

like we still had fuel in Ring A sometime after
we brought Ring B on, which was at 60,000,

Right?
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Trat's right. You get an idea of how much fuel you
uge because Ring B was tested but never used

until below 65,000 feet; we shot 80 percent of the
fuel out of it on the drogue. So, it is no
gurprise tc me ithat Fing A ran out of fuel.

nere is no doubt about it that Ring 4 was still
running, uniiess sorebody shows me otherwise on g
traces, at least past drogue deploy. It was run-
ning untii: =zt least we got Iing F running.

Z really firmly believe, based on what we tried

or. here and my feeiing on the thing, you could shoot
two or three orbits of attitude control and align-
ment and the whole smear of re.rcfire and the

whole reentry and everything on one ring with no
problem at all.

Now, let's look at another thing. When you are

at drogue deploy, we were on rate command and there
wag a high frequercy, ilow amplitude oscillation,
but it was well outaide the rate vand. So, those
thrusters went to steady-state firing.

Yes, they did.

They were firing full blower all the way, trying

to damp. And they did. They did an excellent
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job of keeping 1t demped. We were steady as rock
coming in there.

Of course, this is the way to do it.

They were firing all the wsy, and it doesn't
surprige me at gll thet we used all that fuel out
of Ring B. But Ring B, I know, wasn't put on
until the drogue was out. And 1 know that Ring B
had no fuel taken out of it except to test it

two orbits back. There are some 35 pounds in
Ring B, and there was 4.9 oxidizer and 4.6 fuel
left in Ring B. So, we shot aimost 25 pounds of
fuel on the drogue.

Which is fine. You might as well use the fuel up
at that point. There's noc sense in saving it.
Again, this tells me that up to drogue depioyment
you might as well take that reentry rate command
and throw it away because ﬁhe rilot isn't going to
accept four degrees per second anyhow. He is
going to damp before that. BSo, you might as

well use the wire for something else. Use rate
command, and if you fly the reentries Just iike
that, you've got more than adequate fuel in Ring

B to poop it away on the drogue and insure
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yourgelf a nice steady ride. We never saw any-
thing that approached over 5 degrees oscillation.
The nice thing about the control system is that
it is a simple matter to switch back and forth
between direct and rate commsnd in the system
that we had set up. If you are damping and the
damping gets tc be too much of a task, or it

gets more than you can damp, all you do is switch
over to the ACME position on this one switch and
it will damp in the rate command. In that rate
commend, you have really good demping. You might
a8 well have a system that will damp it right
down to & gnat's eyebrow, and then you can switch
back into direet, concentrate to what you are
doing, snd switch back and forth if you want to.
Let's see, drogue—-

Did you get enough of an oscillation during
reentry? If you locked out the window was there
enough trailing you that you could probably damp
by loocking at this? Was there any possibility to
dec this?

I don't think the spacecraft is that unstable.

We didn't have that much oscillation.
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T dontt think you have to worry avout tt, to tell
you the truth. I really wesn't aware of any
cscillations at all. Gordo sayd he was demping.
For all 1 know we rode in there free.

He speaks highly of my damping.

The first time I really noticed anything was
when we got on the drogue, end I didn't have a whoie
lot to do but %o look out the window,

"here wouid have been some osciliation, but 1t
would be kind of interesting to ride one down

and not damp it, to see how it would deo. I
really doubt if you'd get very large amp:iitudes
or very much--

Not until you get down there below a& 100,000,

I don't think this is true of & rolling reeniry.
That's why we never were in favor of a rolling
reentry. On the simulator the thing goes wild

on g rolling reentry. 3ut, I think, as long as
you hold a steady bank angle, whether it is full
left or 90 or whatever you hold, I think the
thing is really stable. It sure felt that way

to me. It felt to me that it is a good stable
vehicle. Yow at drogue deploy--1 very deliber-

ately deployed the drogue at 70,000 feet.
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Tou might put down that I was reading tre check-
ligt off, and T called sterdby for 72,000, waich
is our poirt to put the second ring on HCS rate
command, znd we were going to oput Zing B on.

sald atand by for 73,000, and away went the drogue.
I reached down, uncovered the cover or it, and
puwiched it out right at 70 K. T might sgzy here
that the drogue wert out beautifully, it squidded
a couple of times--a typlcal superscric drogue
fzghion. Yo hard squidding.

I'm not sure that it stayed reefed. Did it?

Yes, it did.

It did a couple of gyretions wp there. I wasn't
really sure whgt it was. T don't think it stayed
reefed for 16 seconds.

Yes, it did. It stayed reefed for 7€ seconds.

It looked tc me like it flew out and opened.

It came out and opened in the reef corndi<ior.
That wag that squidding you saw. It opened in
the reef corditior and then it squidded about three
times ir <the reef condition and then dereefed
fully opened. It was as stacle as a rock. And

T fully anticipated some ¢f the lines were
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probebly booken, and I began to lock at them.
They looked good., I decided, well, it wasn't reazlly
any prcblem, even if I had broken the lines. All
I had to do was reach up and deplcoy the emergency
main deploy if it departed, &nd we were atill in
good shape, so—-no preblem on it. As a metter

of fact, the combination of when the drogue went
out and the RCS left us as stable as a rock,

We just came right straight down the glide slope
and I don't think we had eny oscillations of any
kind all the wey down, cther than these very very
minor little higher frequency cones that felt like
vibrationg off the drogue lines.

Conrad There seemed to be more interaction between the
spacecraft and the drogue lines than anything
else.

Cocper Right. At the time that we came to the main
chute, when I pickled off the main chute, it
came out completely straight; we didn't oscillate
or swing on it at all.

Conrad Let's backup one second. The best calculations
of mic.e and men were completely wrong though.

At B0 X we went on with full repress and 02 high

CONFIDENTIAL



198

Cooper

Conrad

Cooper

Conrad

CONFIDENTIAL

rate. And past 27,000 feet that cabin indicator
hit zero fas*er than you could say Jack Hobinson.,
That thing came off the peg end I had to go back
to the o¢ld procedure of-—-

Snorkel open up.

Snorkel vent open, and recire at 45 degrees.

We didn't seal it up again until 2,000, so that
didn't work.

Then, at 10.6 the altimeter and the barostat
light were exactly right together. I punched the
main and it came out reefed. It held reefed

for approximately 12 seconds. We were exactly
straight, no oscillations or swings or gyraticns
on the chute at all. In fact, we were sgo gstable
on the chute that in the reefed condition the
skirt was exactly symmetrical around the bottom.
There was no breathing to one side or anything.
I think thet is another thing that speaks highly
of this rate command busineas, even through

we shut it off at 30,000 feet. By that time, we
were well slowed down, and there was no big os-
cillation left on the drogue. 8o the vest of

the ride with no system was free., Now, when that
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chute deployed we weren't even swinging or anything,
Like Gordo =aid, boy, when that thing came ocut of
the reefed condition, it was perfectly circular
around the bottom. We looked at moviea of these
things and we've seen them collapsed on cne side,
billow out, and collapse, snd everything. It
didn't do that. That chute came out, stayed
perfectly circular. Whenever the number of seconds
went by, and the thing dereefed, it dereefed per-
fectly circular. It never breathed, never
oscillated, never swung or anything.

And we never turned cn it either.

We never turned or anything. The only oscilla-
tion we got the whole time was when we went to
two-point. We got the see-wawing action. That
was it. We went atraight intc the water. The
chute glmost landed on top of uas.

Ckay, on R and R separation--we might cover that
after drogue deploy--it is just exactly like it
leoks in the sequences. You see all the whole
snear trunneling out there, the great long R and
R section going out, and all the lines feeding

out, and then the main opens, and the R and R
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can goes on off. It locks just Zike It dces in
those sequentiel drawinge. IMain chute deploy-—-
we've already covered. We anticipated the larding
attitude ag being kind of a jar. it is kind of a
whip actior there, more than anything. As long
ag youi are braced for it, it is nc oproblem. Ard
ther on landing--tc me that was = surprise, because
or: landing I could hardly beiieve we had hit.

% was so eazgy. We didn't go under water, didn't
gplash water, or anything. "he wirdows were
clear when we hit. T could see the water as we
hit. 1 could see the chute. ¥Wwken I punched the
chute jettison, the chute just floated ocut in
front of us and slightly off to one side. The
windows were clear. They had some condensation
on them but net nad. We could see out of them
very clearly. We condensed them over a little
more just breathing on the irside, I guess.

But when the frogmen got there the windows were
still clear enocugh thas they came up arnd got up
close to the window ard we gave them the thumbs
up. “hey visually got our thumbs up signal with
ne problem. The only abnormality was that after

we got on the water AIR BCSS apperently was rot
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receiving us. We were transmitiing coming down on
the chute, on the main chute. We made two steerage
tranamissiong and counts, and AIR BOSS received
these and acknowledged them and got the clears

on them., After we were on the water, he apparently
wasg not receiving us.

Okay, now, I found s mistake, ard that is my fault
on the HF antenna. I went down through the check-
list but I read this one item wrong. I had all
three squib batteries off. I should have left the
No. 3 squib battery on. The antenna goes up on
the common control bus, so that is my fault that
the antenna didn't gc up.

But, I thought I remembered when you put those off
waa after we had already gone through all this.
Well, I'm not sure that you are not right there,
but I still made the misteke of turning all three
squib batteries off. I'm sure that if it doesn't
g0 up with the squib batteries on, then there is
gomething wrong with the antenna, but if it gces
with the sguib battery on, why it was my fault.
But, in defense of Pete on this, I'm slmcst sure

that we had already gone through all the sequence
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and said, ckey, let's go through and really see
whet we car power down here now., %We had gone
through to really see what we could “ower down here
rowWw. We had gone through a gort of second power-

downi checklist when he turmed the squib batteries

off—-
Conrad Yeg, you are right.
Cogper ind we had tried several transmissions prior to

thig and had gone through and rechecked this an-
tenna switch location, So,y, I'm kirnd »f inelined
to thirnk that was not the fault of the sguib bat-
tery being off.

Conrad I really dontt know. Then, we powered the whole
spacecraft down when we left i1t, so there was no
telling what was geolng on. I can't speak too
highly of this checkoff list. As meny times as
we went over things in the simdaetor, boy, if
you don't check these items off item by item, in the
height of the excitement and the way it goes you
are going to miss something. That is the way we
went through these checkoff lists. We checked

them off by the numbers. Anytime back here where

I didn't do an item—-where I left it open for some
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reason like right here, suit fans 1 and 2--I
made a mark out to the side, "faceplate closed",
so we would go back and pick them up later.
You've got to do it that way. That's all there
ig to it. It sure d4id make it easy.

Very briefly we would like to cover post-landing.
First of all, we had ideal conditions. It was
early morning, the air was cool out on the water.
The wave condition wag, at the worst, 2 to 3
feet easy swells. Almost calm conditlons, low
wind.

Let me add one thing on that. We sat there for
4 or 5 minutes in these 2 or 3 fcot waves, and
every once in a while a wave would wash cover the
top of the spacecraft. I think you want to be
real careful, and I still say--

Not over the top, but they counld wash into your
window.

Right over the window.

Your window wes the down window.

But it locked like it would roll up on your
window.

That's right. That is a good point.
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Sven on ag calm g day as that, boy, dont't ever
open those hatches unless 1t is a dire emergency

until theyt've got that collar on there.

-

agree.

I could see that thing going right straight to the
pottom.

I agree. TFete and I both were in complete agreement
on this.

It was as calm as you could get out there.

It was & beautiful, calm dey. And even so, his
point is exactly walid. I think that if you open
up ever the left hatch, which is the higher hatch,
there would be an occaslonal wave which would

throw water into 1t. I think opening those hatches
cut there, even with the splash curtain, is a

real bad situation, unless you just absolutely
have to. You are rigking really filling it.

Of course, I think you can get them closed and

ghut down 1f you start taking water on board,

but there ias no sense in getting the whole inside
8ll smeared with salt water. However, we were
perfectly cool ingide with both suit fansa operat-

ing when we got the repress off, the 02 high
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rate off, and both suit fans back on the line.

We gat there end we were perspiring very lightly,
but the spacecraft was cocl; we had cooled 1t down
pricr to reentry as cold as it can go. It was

50 degrees cabin prior to retrofire and 50 degrees
suit loocp--

We had thought when we hit the water if we were
going to have any wait--and it was apparent when
we got down there we were geing to have a wait—-
the smartest thing to do 1s to get out of the
suit. It became real gpparent that the smartest
thing to do was to stay In the suit and get the
gnorkel open, get the both fans running, and the
cabin fan running.

And this was the answer, becguse we were really
cool In there. There was nec problem. We gol our
helmets off, our gloves off, and ocur neck danms

on so we could recire through the suits good. It
wae nice and cool in there. No problem at all.
We could have sat there for hours on end if we
really had tec. Nc problem. Of course, there
again, we want to emphaesize that we were there

under ideal ses conditions, and I am sure that
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that little spacecraft could get mighty nauseous
if you really had rough seas.

We did have Just a twinge of RCS fumes in there.
We had sealed it off st 2,000 feet and it had only
buil wp to a pound by the time we got on the
water, so that secondary 02 flow rate and 02

high rate ig Just not putting out & heck of a lot
of flow.

But it helps. I think you really had to really
gnlff to--you had to be hunting for it to smell
the fumes.

Cnce we got the snorkel open agein on the water
and had the csbin fan and the two suit fans running,
the smell diseppeared shortly thereafier,

Yes, it wes nice and fresh.

It got to be nice and fresh in there. A4s Gordo
says, we were perapiring 1lightly but our best

bet there was we were getiing gvod flow in the
guits from the two fans with the snorkel open.

I might recommend at this point for later crews
that this i& & good point to teke that doggone blood
pregsure bulb and pump up the water system and

drink all the water you can drink right there.
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Because once you hit the carrier, the medics
aren't going to let you drink for about a 3-hour
pericd while they run g8ll their lititle diddiea on
you. They don't care how thirsty you are or how
bad a gituation it is. 8o, I would recommend that
you Jjust fill up with water right there.

The most uncomfortable and the hottest we got was
in the aelicopter ride back, which waa 35 minutes.
It was hotter than blazes in that helicopter.

We still had the suite on., We cculd have gotten
cut of them, but we had gotten out fairly dry to
begin with, and we Just decided to--

We decided, as a matter of principle, we were
going to arrive on the carrier with cur sults on.
We arrived in uniform on the carrier rather than
in & bathrobe.

Besldes that, we didn't have patches on our bath-
robe.

Right.

Oksy, that's all I think of. One thing, after we
got out-~Just to cover briefly—-when the swimmers
got the flotation around the spacecraft we decided

we would open my hatch. We opened the hatch and
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I climbed on out over onto the nose section. I
felt no ill effects at all. I was kind of waich-
ing for it, being careful about it so I didn't

fall in the water right off. We wanted to keep
our suits dry. I climbed cut on the nose section,
and they wheeled one of the bigger rafts over
around the flotation collar and I stepped on off
over into the raft. DPete stepped on out. The only
dampness we got on us was when the chopper came
down pretty low. He was sitting there blowing
gpray all over us. He had a heck of a time getting
the horsecollar over to us for some reason or other.
He finally got over. Pete took it and went up

in it end dropped it back toc me. I took it and
went up in it., We had no ill effects in the
horsecollar and no i1l effects from there on.

Did you crawl out of the left hatch too, Pete?

Yes, Gordo got out and I powered the spacecraft
down and turned off all the batteries and the reat
of the switches and got out on the left side, and
then with the flotetion collar on, I climbed

back over the right hatch snd stood on the right

gide because it was plenty stable over there
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once they got the coller on. A frogmesn and

I closed tiwe left hatch. I hocked up the little
gizzy on the way out so that we could close the
hatch and get it started——-the lock releass,
Incidentally, wesz that hard to close? The little
lock release?

No, once the hatch was open and started open,
then it was free.

Por some reason or another~-that is the first
time I've seen it like that when you couldn't
get 1t open.

I checked mine and it worked okey.

But mine was hung up for some reason where 1t
wouldn't open.

But mine was hung

(nce we opened the hatch it went free.

Okay, so much for that.
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11.0 EXPERIMENTS

11.1 Visual definition of celestial obiects (D=1), nearby obiect

photography (D-2), and terrestrial features(D-6)

Conrad

Cooper

Ckay. D-1, mode 0l. These are going to be real
straightforward. D-1 mode 0l was done in con-
Junection with D-4 and it was done photographing
the moon. It was done as advertised at Cl days

16 hours 30 minutes, and we tock the moon with
magezine 11. We toock 4 pletures at 1/30 cf a sec-
ond. We took the moon on magazine 9 at 1/60 of

a gecond, 4 plcturea., We took 4 pictures of the
moon on magazine 10 at 1/125 of a second, end =all
at that time period or shortly thereafter 16:30.
In the meantime, we were msking the recording

IR measurements of the moon, so we have 12 plctures
of the moon on the three camers backs, 3 400

film, 3401 film, and 8443% film. Thet weas

gequence 3 with the Questar lens, visual acquisi-
tion mode. HNow, we did not track with the peri-
pcope. We found that the boresight was good
enough, &nd we didn't want ito serew anything up.
So Gorde did all the tracking with the reticle.

I think we have mentiocned it before, but we might
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mention right here again that when the reticle
was exactly horesighted on scme object, like the
moon or a gtar, so was the Questar lens. It was

right on the moon.
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Cooper Heentry—-Number l--Adapter Separation. No doubt.

We set the Magazine at 1/60th of a second--4 pictures
We took 4 pictures of the moor on Magazire 10 at
L/120h,

Corrad At that time period shortly, thereafter 16:30., 1In
the meantime we were msking ard recordirg IR
meagurements of the moon 80 we have 12 picitures of
the moon on the three carera tacks usirg 3400 film,
3401 film, and 2443 film. And that was sequence 3
with the Questar lers, visual acguisition nmode.
Kow,we did not track with the periscope. We found
that the boresignt was good encugh and we didn't
want ¢ mess anything up so Gordc d4id all the
tracking with the reticle.

Cooper We menticned before, vul we might meniion again tnat
when thec reticle was exactly boresighted on some
ob’ect like *the moon or a star so was the Questar

lens. 1% was right on ine money.

Conrad Yes, really gocd boresight.
Cooper And the radar was alsoc right om.
Conrad D-4/D-7, 422 was done at ihe same tie. Do you want

"to cover that now seeing they were done together, or

do you want to wait until we get over into D-47
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Why don't we wait”®

We did that portion of D-1 thet was.... Then the
next D—llwe did was Mode 2. This was done on Venus
at 02 days 13 hcurs 00 minutes, We took 4 pictures
of Venus at 1/30th of a second on magazine 11 which
was the 8443 IR Film. It was taken through the
Questar lens visually with reticle tracking. Let
me check the bock to see if that is all. D-1,

Mode 2 we did at 02 days 13 hours 20 minutes, on
Alpha Centauri uging magazine 9 which was 3401 Film.
We used the Questar lens, took 4 pictures and that
completed the D-1 Experiments. Let's run through
the updating techniques and communications procedures
that are used with the other experiments and I'll
only cover them cnce and that's this time. We send‘
up the title of the experiment, the GMT of the
experiment, the sequence number if réquired, a

Mode number if required and then any other regquire-
ments went in the remarks section. Things such

as pitch, yaw, up, down, filmspeeds, and delta

times or anything else went in remarks. I think
that this procedure worked extremely well. There

was never any confusion on our part as to what
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experirent or how it wag to he done.

The only caution that we might throw in is right
here—-

Stick to sequential fimes.

Right, stick %o sequential time exactly sc that you
have running sequential time. You can keep irack

of all the great number of things that they are
sending up. They might elsc congider wrnat--egquipment
set up and stowage problems you nave when they're
sending these things up. We had g great deal of
equiprment shuffling tc do there. In general, it
worked out fairly well. 411 the equipmert worked
extremely well except 35mm camera which jemmed several
times on....

Okay, now the reason it Jjammed was that photo event
indicator,which straps on the film trarnsport adapier
cable, was too long when the trigger was squeezed.
That had a tendency to jam the camera mechanism,

and I had to back it off out of the thread zone so
thet it wasn't tightly in there. In zerc g it would
continue to back itself out. I would get a coupie
of pictures and then it wouldn't take a picture and

I would heve to reasach down and screw it in. I

CONFIDENTIAL



Cooper

Conraed

Cooper

CONFIDENTIAL 215

would screw it in too tight so I would get one more
picture off and then it would jam, and I would bacx
it out a little bit. We finally got fo where iz
worked pretiy gocod.

But this still is an equipment discrepancy that
ghould be--

Yes, and eguipment digcrepancy and it almest cost

us a couple of good pictures. BEspecially, when

we hadn't found the ship about four times and all

of a sudden the camera was Jammed. ...wall light
fit in there. I might say here. that this is D-1,
D-2, and D-6. D-1 we got, D-6 we got quite a

bit of, and D-2 we did nothing. What we are talking
about is the camera equipment associated with D-1
and D-6.

Acquisition Techniques--They varied. Acguisition
technigues varied depernding on whether it was &
celestial or ground terget. Again we can't
emphasize snough to do experiments where you have to
point to certain places to find things the only way
to do it in a profeseional manner is to have a2 plat-
form up and use the pointing engles. It makes the

task & thousand times mgsier and it eliminates 811
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this sloppiness. If these experiments are worth
taking platform time and power to do.

We've got to say here that there was so much diffi-
culty in finding these things and getting organized
that we mede onboard decisions to drop this track-
ing technique and we used only one methed. We both
looked for the target and when we found it, if we
found it, I got Gordo pointed in the right direction
and he put the reticle on it. From ther on, he did
the tracking and I took the pictures. I'd cosch
him if he wes off at all by locking in the lens.

We never tried the technique of me flying and taking
the pictures at the same time. We didn't because
the majority of pictures that they asked for in D-6
were Questar pictures. I would never have been
able to find it if we were off the least 1ittle hit
because the plctures that they wanted filled the
whole SQuestar lens. We found that the boresight
was perfect so rather than mess things up and we

-- Things were getting worst. To make sure that we
goet the picturea, we dropped these different track-
ing modes and we used the same technique everytime.
Gordo tracked it in the reticle and I coached him

if he wasn't right on for the picture. I tcld him
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where to go and T tock the pictures; and we used
that consistently. Now thet's a switch from what
they wanted but I think it bought them some. It
gtill proves that you can do the Jjob. The telescope
has too small a field of view. I recommend if you
want the man in the right seat Yo track and fly
them he should have a reticle on his side. Then he
can track with the reticle and not the telescope.
He tracks with the reticle and he looks in his view-
finder juat to make sure that he's got the picture
where he wents it in fthe view-finder.

Comparison cof operational modes.

We covered that.

Voice recorder usage.

We used it while we had it.

What about your D-6 logs?

This D-6 log is pretty long. Do you want it sll?

I con give you the time --

Why don't you just go through it”?

I think it might be better tec reproduce.

It's not that long. It's S5-5 and 3-6.

At 01 days, 1% hours, 33 minutes, we had a Sequence

053% which we didn't get. Target obscured by clouds.
02 days, 13 hours, 41 minutes, we had 012 which was
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Monterrey, Mexico. It was covered by clouds, so
we took Tamplco instead. We took two pictures.

02 days, 15 hours, 16 minutes, 59 seconds, they
asked for 020 which was James Connally AFB at Waco,
Texas. It was obscured by clouds so I think we got
the Dallas Air Naval Station and it was scort of
hurried but I think we got five pictures. The next
thing they asked for was on 03 days, 16 hours,

37 minutes, 28 seconds, we got our firat misaile.

I got five pictures. I won't guarantee whether the
missile wag in it or not. Shortly after that time,
we got seven of Holloman. I was so tickeled to see
the sled down there that I shot 6 pictures instead
of four. At 03 days, 16 hours, 44 minutes, we took
five pictures of Bergstrom. On that same pass, we
took four pictures of the Cape and that's when we
were tracking with radar.

Yes.

Then they gave us a target on 04 days, 12 hours,

08 minutea, 1% seconds of Los Palmos and we got
four pictures in the mode that they wanted. On

04 days, 12 hours, 24 minutes, 02 seconds, we got
Mozambique. I'm not sure how well we got it, but I

took six plctures down here so T guess we got it
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pretty well. At 04 days, 13 hours, 29 minutes I
got Savannah Municipal even though they were asking
for something eise and that was covered and then I
tried to get them a picture of this Blantyre Airdrome
at 04 days, 13 hours, 58 minutes, 50 seconds and
all I got was the terrain around it, because it

was covered by clouds. 1 took a couple of pictures
down there anyhow, because this was IR film, and I
thought they might want to look at Africa. At

04 days, 15 hours, 56 minutes, 53 seconds we got
White Sands again on a 424a. 1 got 5 pictures;
Then we got the best one of all 04 days, 15 hours,
04 minutes, 40 seconds. We got 6 pictures of the
USS Lake Champlain.

Cooper Let me interrupt one thing here. I think you said
15 hours on White Sands.

Conrad Did 1?7 White Sands was 14 hours, 56 minutes, 53
seconds. Then we picked up the California missile
on the next one. [ don't think I got any pictures
of that. We saw the missile real clearly but Gordo
didn't get on track so I don't think we got the
missile in the picture--fvery one of these pictures
that T mentioned are Questar except the Savannah

Municipal which was on a 200 mm. Then we came up
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with object 65 which was this small island off
Brazil and that was G4 days, 16 hours, 51 minutes,

25 seconds and we have four lovely pictures of the
first isiand which is 120 miles above the correct
islarnd. We have four more pictures of the correct
island. We finglly found it.

Here is the map problem that we remarked about earlier.
Here then ig the only ore that I really meszed up.

0% days, 11 rours, 4% minutes, 41 seconds was the
Cape redar test, and I had the darn lers or 1/250th
and 1 should have had on 1/30th. I don't ihink those
4 pictures will come out. And *hat's it for D-6.

You might mention here the trackinrg of these miseiles?
No girain. You've got to get on them right away.
When Gorde finally saw 1t the second ftime it was

Just tc far away to get him in PULSE. When they

come righ*t off the pad you can see them all right.

It gets hrarder the higher they get. LEspeciglly

the second stage. I got the firg:t missile all the
way to first stage burnout. Then I was behind him.

I kept seeirng a pilece ¢of the contrail here and there
but I really didn't cateh up with him until he

passed our altitude. Just about that time he
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burned out again and then he was gone. We could
have tracked him through second stage. TIf you

are going tec get him on IR you better get him
coming off the pad because after that you can't
follow them very well with the naked eye. We had
twe entirely different lighting conditions.

The first day we had them against the clouds and the
second day we had them against the land and water.

Cooper We had him ggainst that one string of clouds.

We lost him going against those clouds. If you
had & solid land water background I think you could
follow him the whole way without any problem.

Conrad The first day he didn't come up ocut of the clouds
but he did to us. You know it was clear at Vandeﬁburg
but the clouds were close enocugh to cut off our
angular view. First, we saw him when he--

Cooper But we had good lighting conditions in spite of
hig being above the clouds. The lighting was such
that we could follow him real easy.

Conrad But the gsecond day I was looking right st the psd,
and I saw the engine light. There's no two ways
about it, I saw the engine light or whatever the

fire was coming out of the hole. I dont't know how

they fired them, but from the time that flame was
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above ground or wherever it was, I saw them come

off the ground just as plain as day. You really
could see them. He really stood out the second time
against the sand background.

You extended your eyes on that. TYou didn't save
them for the visibility targets.

We'll talk about theose visibility targets. 1

told you, before T went, I didn't think that was the
way to measure eyesight up there,

I don't either. I think, that the problem--

11.2 Celestial, Space, and terrestrial Radiometry (D-4/7)

Conrad

Celestial space and terrestrial radiometry, D-4/DB-7.

I think, what I'd better do is Just go right through

the log.
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Conrad All right we atarted out on D~4 on Cl day, 11 hours,
40 minutes, 15 seconds with Mode 410, Let me Just
read them and lock them up for you. 410 was a
atar measurement. No camers was reguired.

I have down here 410 and it was done so it must
have been Deneb. Anyhow it's ennotated on the
voice tape and it was a 4.0. DPitch angle was

70 degrees. The yaw was 0 degrees and tre location
was Carnerven, Australia. We put 4 minutes of
D-4/D-7 data on the onboard tape. Ckay at Ol days,
11 hours, 48 minutes, 00 seconds we did 411 which
wes & night. land resgurement, 90 degree pitch
down. The experiment was made while over an
experiment station. No camera was required.

ind it was done past | Sydney. It was done for

% minutes. UCksy, &t 01 days, 14 hours, 14 minutes,
00 seconds we did measurement No, 420. We started
to do measuremert No. 420 which was an IR cloud
blanket gwee, and the place they gave us had no
clouds. We didn't de it. So at 01 deys, 14 hours,
A2 minutes, 00 seconds we did 4104, That was

Vegan and I have it marked asg Vega. We got some
recorder time on it. It should be correlated.

I know what it was. It wasn't 410. This was
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done in conjwmetion with D-1. The first measure-
ment c¢n there was & REP, don't forget that. The
firgt twenty minutes of tape is the REP. Now

at 01 days, 14 hours, 53 minutes, 10 seconds we
did a 405 and I have the notation "boresight okay."
And that was where we calibrated our RAD gages.
They were all right. At 16 hours, 03 minutes, we
did 422 which was the moon measurements. We

got 2 minutes and tape recorder on that. Then

we go to the next day. On the second day,

14 hours, 06 minutes, 00 seconds 420 which was

a horizon to nadir measurement and back again,
and I believe IR cloud findings sweep. You'll
have to correlate what part of the world that was
in. I'm not sure that it wasn't over Ascension.
03 days, 12 hours, 50 minutes, 00 sgeconds we

did a 408 which wae & black sky measurement and
void black space. It was done over sn experiments
station. It was done over Carnarvon. Ther on

0% days, 16 hours, 02 minutes, 00 seconds we

did a 409 for 4 minutes over Carnarvon. This

wag Zodiacael light measurement. At 03 daya,

16 hours, 07 minutes, 50 seconds we did a

410B" which was Alpha Signus or Deneb, We got
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twe minutes of record time. On 03 days, 16 hours,
37 minutes, 28 seconds we got our first migsile,
42% Alpha. We have about a minute and 30 seconds
ef record time on that. 03 days, 22 hours, 48
minutes, 17 seconds we did 4254 which was a
Hawaii volcano messurement. I did Monique. It

is the only one I could find sticking up out of
the e¢loud. That's not active, but it's s voleano.
Mgyhe they will find something. On the fourth
dey, 14 hours, 57 minutes, 3% seconds we did =a
424A which was a White Sands engine measurement.

I got one minute of record time. It should have
been & good run. 04 days, 16 hours, 28 minutes,
07 seconda we got the second missile, 42%B. I
don't think it's on the track. I don't think
Gordo was locking at it. We may have been pointed
at it right at the beginning, but I doubt it.

On the fifth day, at 10 hours, 27 minutes, 00
gseconds we did a 414 in East Africa, correlated
with pome l6mm megazine film. 414 was a desert
land. Tt wes done in the area of the Sahars
Desert. On the aixth day, 08 hours, 43 minutes,
00 seconds I did a 417 in the East African/

Mediterranesn. 417 was a water land measurement .
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It's on the recorder. At 06 deys, 08 hours,

44 minutes, 40 geconds I did a 415 which was
mountaing. Those were desert mountaing in East
Africa. Agmsin I got some record time. On the
seventh day, 09 hundred hours, 00 minutes,

00 geconds 419 I got the Ascengion calibration
except it was done in drifting flight over
Carnarvon if I'm not mistaken. And that is

the end of D~4/D-7. TUpdating techniques and
communications procedures were exactly the same
ag covered. Eguipment set up and usage was very
gtraightforward. The checkoff list was good.

The cooled spectrometer checks worked out fine
over Carnervon. We had s go the first time.

We never 4id ﬁake the alinements. The only thing
we looked at with the cocled spectrometer was

the REP. The REP measurements were made 1 hour
and 50 minutes after Zifteff, We had a go &t
Carnarvon. I went to PROP GAGE-EXFERTMENTS,
RAD-1, Cold IR-ON, IR-ON, power-ON, transmitteroy,
recorder-OFF. Shortly thereafter we had troucle
with the scanner. At 2:05 we were still having
trouble with the scanner. We were having trouble

with the platform aline. We were in the process
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of turning and I misased Agena BUS ARM EXFERIMENTS
and I migsed jettisoning the door on the cold IRH.
That's my fault and I Jettisoned the door on the
cold IR at 02 hours, 16 minutes, 15 seconds after
liftoff. I started isking the first REP measure-
ments and unfortunately it was at 2500 feet. I
felt that it was still readable so that is where
the data starts. We got some black gky along gide
the REP with the cold IR. The radiometric and

IR gpectirometer alinements were right on the
button. So was the cold IR. We had no trouble
with the power down procedures. It was very
straight forward. We never did get to do the
cryogenic gas lifetime updates. We never got

the Milky Way with that ccoled sensor. We did

get the void black space with the cooled sensor;
We got the Zodiacsl light. We got most of the
star measuremenis. We got the moon. We got the
night land measurements. No, well, we got ithe
numbers that I mentioned. I just don't remember
ail of them., I did not get any cloud illumination
with lightning. I did gef day land measurements.
I got the Ascension calibration. T got an IR cloud

blanket sweep, but I did not get the cumulus clouds.
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I did get the moon measurementa. I did get one
misgile measurement. I did get one volcano
measurement, I did not get the sun measurements.
We were in drifting flight then and we never
drifted intoc the sun. The equipment tape recorder
should have had by my calculations, which were
generous and I think there was probably more left
on it than T had celculated, 12 minutes and

40 seconds worth of record time left on it.

This says we recorded some 41 minutes worth of
data. The voice recorder was used until it

broke down. The flight control procedures were
streightforward and we did most of our tracking
with the reticle. I ran the equipment.

Did missile coordination turn out okay?

It couldn't have been better.

11.3%3 Synoptie Terrain

and Weather Photography

Conrad

I could sum up this synoptic terrain photography.
We have over three hundred photographs. I'm just
saying that I think we got some tremendous
geclogical shots., I think we got some great
weather shots. 1 can't say anything about it

mtil I see the pictures. We've got them all
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logged. We should be able to dig our way through
them. BSome of them were done on 35 mm film
which was not requested by the man. It was done
on the extra 35mm film that we carried with the
200mm lens so we mey have some great shots. The
relay of dats was gocd. The voice recorder was
uged until it broke. A1l the equipment operated.
The Hesselblad camera operated fine. It never
Jemmed. It tock every picture and I think they
were all good pictures. The tape recorder quit
gomewhere in the third dey. I've got a log over
here that says voice recorder tapes. We haed a
tape that ran from launch to 01 deys, 09 hours,
25 minutes, 00 seconds and we picked up the next
tape at that time. It ran till 02 day, 13% hours,
10 minutes and we had snother tape that we picked
up &t that time. It ran till the third d=y,

1% hourse, 47 minutes. Tape 29 ran until the
third day 17 hours, 15 minutes. There was another
tepe in there and that was the one that guit.

We don't know how much we got on that one. That
weg the fifth tapse. We ran 4 tapes and it quit
on the fifth one. That fourth tape takes us

through third dsy, 17 hours, 15 minutes. We took
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pictures of Betsy and Ibreesn and we got a couple

of typhoons, also. We gut them all marked down.
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Let me just maybe give you a synopsis here of some
idea of what we probably have down here on the log,
and, just looking at the pages here -- started out
pretty generally, lot of Baha California, few in
Mexico, Island chaing, sunrise, couple of shots down
of Saigon, Tibet, Tibet, China, Japan, Arabian desert,
Tibet, Tibet, China, Arabia, Hanoy, Phillipine
Islands, desert dunes, Oasis, African continent,
hurricane, coast line, Cairo, Gibraltar, Tripoli,
Apollo landmark, Mexico, U.S. California ceast, Cape,
large storm on an S-6 at 01 day 17 hours 12 minutes,
Florida, large thunderstorms over Antigua, Bsgha,
California, Islands and coast, large circular gwirls
and clouds, river mouth in Shanghai, Japan, typhoon
by Japan, Tibet, Tibet, Formosa, Cairo, an S-6 mode
07, Florida, Cuba (if I can mention the word),
Guaymas clouds, Houston coastal weather, tropical
gtorm - Central America, Lake Titticaca, Arabia,
China, Carache, North Australian Islands, Africa,
Cairc, Tibet, Pete {laughter), Apollo landmarks,
Cyclonic clouds, Hawaiian Islands, Hawaiian Islands,
Iran, Turkey, Tibet, Glazier, Tibet, Hong Kong, Nile,
Florida, Cuba, West Coast, South America -~ gee, he's

got & lot of pictures of me in here -~ Pete — tropical
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storm Dereen, Wegt Coast, South America, Andes,
Formesa, big Islands of Japan, Tibet mountairs and
clouds, Tibeten geology, Tibet village, Crina coast,
KNorth Coast of Australia, Australia, China, Kew
Guines, North Coas® of ‘Australia, Cairo, {got a lot
of Cairo -- we really liked Caire), Central Australia,
clouds at Cape Rhir (oh, I got a really spectacular
cloud shot at Cape Rhir of a cyclonic cloud forma-
tion -~ a minature one), East Africa, Canaries, Dallas,
Fort Worth, Jacksonville, Houston, U.3., Carribesn,
Getmo, Baha, California, Mexico, storm Doreen, urine ice,
Amézon, Hawaii storm, coral reefs, Midpac, tropical
storm, coral reef, urine dump, Tibeit, Formosa, Africs,
Arabia, weather, Crete, a string across the Meds,
large gomething, India, Islands, Aravia, Palestine,
Rev 87 - Augtralia, Eagt African geology, African
lakes south of Nirobi, east African coaét north of
Tananarive, Madagascar, clouds in the Inter~-Tropical
Convergence Zone, Jacksohville, Florida, aircraft
carrier West Ceoas®t by Windowhee, Africa, night pnotos,
clouds, Baha, California, South Mexico, South America,
Zodiacal light moon, cloud formations in the Pacific,
cloud formation Hawaii, South American geology,

West-South American weather phenomena of sunrise in
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Japan, Japan weather, night pics, stars, Milky Way,
thunderszorm and lightning, something village, China,
something Shanghai, Marshgll Islands, tropical storms,
0il well fires in Africa, geoclogy in India, Tibet,
Solomon Islands, sequences across Arabia, New Guinea,
China coast, Islands due west of someplace —- can't
read it -- West Coast &frica,.I car't read any of
Gordo's writing, some other islards, 102 Rev
Australia, Canaries, 5-5 no. 48 —- wonder wha’ fhat
was —-- Zast Africa, very hazy, African geology, Cape
Kernedy, ice particles, and that's it. Pretty

varied (laughter). That's a lot of film there, I'1l

tell you.

FC3D Rep Greoed on Tibet?

Cpnrad ~ No, that was Gordo -- he really goes for that Tibeten
country up there -- tha*'s where he sees all his

goodies. It's pretiy clear and pretty up there.

11.4 Visual Aculty and Astroneut Vieibility (S-8/D-13) and Vision Test (M-9)

Ccoper Ckay.

FCSD Rep Why don't we g0 ——
Conrad Dkay =—- updating technigues and communications pro-
cedures. Again remain the same as before. Equipment

set up -— the thing we had there, of course, was a
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vigion tester and photometer and the first thing there
on the photometer -- I got the first day measurement
with the photometer which required a 30 degree sun
angle and this was really —— had been given a loca-
tion fto put the sun on the -- Gordo's side of the
instrument panel to assure that we had the right sun
angle —— ckay, we made that measurement. We had the
photometer in the window whenever we went by the
5-8/D=13 target -- we got those measurements, but we
didn't get the last day photometer measurement be-
cause we were in drifting flight and didn't have the
fuel to set it up. But I don't think the window
changed.

I don't either.

Yeah, okay.

Let's see, the vision tester, I thought worked very-
well., No problem on it -— everything worked just as
advertised and we did run it just as we had agreed to
run it and was scheduled to run it. In fact, in-
creased our numbers of runs on it later on. Every-
thing went fine on it. I sure noticed a variance
from day to dgy in our performance -- back and forth,
back and forth -- it would seem to me like we == and

I think this is probably a funetion of how much we
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have been looking out the window —-

Yegh, I think you hit the nail right on the head with
that one --

Because once you have beer looking out the window for
g while, 1f you come back 1ir and do anything for a

while until your ecyes kind of got scttiled down was

very difficult. The M-9 — it's not the M-9 vision
test —— it was the M-9 wvestibular functiors tests of
Jr. Miller's -- we ran that just as we had said we
would run it -- we held our heads alined with the

headrest, as straight as pogsible, and turned the
thing on -- I tock mine in my right eye, Pete *took
his in his left eye, so that I could read along the
side of his and he could read along the side of mire.
I alined with the top of my instrument panel which
is offset by some 30 degrecs, or so, and I assume
tha*t I'cte alined witn the top of hisg also. And we
would spirn the dial and then while looking in there,
allne with wnat we thought was the parallel alinement
with tne top of the panel and then say read, and the
other man would read their reading or would record
tne reading down ther, and we did *this five times to
get the readings —— enough said for that. I Just

will gay that I -— my personal opinion or this thing
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is that it was put in here politically, thal it was
ill plarned, ill defined, azd is a worthless experi-
ment. T rnope someday sorichody will have the courtesy
w0 creck some of these tnings out more thoroughly.
Ground ovservasions -- we can't even say atout the
Australian site =- the Woedleigh site because the
weather was such that we never got a lock at it --

il

Lwo

Limes we could have gotten & look at it, the
weather was very cad over thce area and one —--

We saw the smoxe so clearly thougﬂ,_and the weather
was 80 clear that I could sort of put that in 2
category with Yuma, you know, I Jjust wished we had
seen it —-

Yean, 1 do too.

Taat darned Laredo site —-— even when we saw the
smocke -- the conirast ratic was down so ruch orn she-
target ocutlines ——

Yeah —-

Trat we had a great deal of difficulty finding the
target. Yow Gorde found them a coupie of times when
I didn'teven find them even lookirg right at the right
spot and I —— when I'd find them, why I'd be too
late —— I mean we'd be alrcady at the Nadir and

gaing away fram it and by that time, we'd usually be
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in rolling fligh+t becasuse of the tracking involved
and the couple of times we sgw the marks, you'd be
messed up trying to decide whether it wag the 1, 2,
3, or 4, just from orientation.

Well, here again, we were trying to salvage a liitle
bis out of drifting flight and I realize wny we con-
tinued tha*t experiment where we could ard doing what
we could, out it's almos® worthless to try and do
anything of this type if you don't have attitude
control systems —-

And a pletform --

And a platform -- because you have got to be able

to get powered up, you have got to be able to have
pointing information, be able to get on the thing
at an early enough date to get your angles right

snd to get all set up and to be able to control the’
spacecraft so that you can take the right look angle.
When you are trying to climb all over one side of the
spacecraft, peer ocut the back corner of the other
window and one in one another's lap, one peering out
of one window and one out the other and there's Just
a mess and it doesn't do the experiment justice and
it doesn't do us justice., If “he experiments going

t0 be done at all, it ought to be done right and
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here again, I say I realize why we were trying 1o
salvage what we could out of a bad gsituation but

it didn't really do Justice to the experimens. We
never really once really gave the experiment as far
as the ground observation, a resglly fair chamce. And
the one time when we really did give it the mest
fair chance, when we did have aitiiude conirol, was
extremely bad weather —- the haze was bad -- it was
Just about like the day when we went over it in
the airplane trying to do those observations, it was
a low sun angle and  haze and the visibility in the
area was not real overly good. Dete's already
covered the window measurements checklisgt, I think
that this whole experiment was very well laid down
and very well prepared for and that the people con~
cerned with this experiment did a real fine job of
it —

I have to make one comment though, I think tha* the
target size was small enough such that the targeti
itself, although it had the high contrast ratioc with
the surréunding background, that they were looking
for, yoﬁ know go it would stand out, wasg lost in the
acquiring == in other words, that thing was designed

for our close overhead work to see it, and therefore,
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btesides the smoke there was nothing else to -- In

a cortrast nature —— to attract ws to Lhe targei area
That's right.

And that -- the probtlem was acquiring it —- we were
always in the procegs of zcquiring btut by the Time we
acquired it, we were already overhead where we should
have been making recadings,

Yeah, I think that they might do well to puat some

big colored panels out or some type of someihing

trhat would be more distinctive —-

Let'seéay this -- the times that we saw the ships,
the time we found the carrier, we had the carrier
wake in sight for 500 miles even though we didn't
have the skip in sight and we were boregignted.
tracking spacecraft pitching down keceping ftrack of
tnat thing when we got close enough *o actually

see the carrier with our naked eyes, why i+'s because
we nad been tracking and looking and focusing right
in the right spot all this time. You car't do that
with that <ype target, and this was the thing that

1 was afraid that was going -- they've tried to
control everything in this $-8/D-1% cxperiment --
megsure the atmosphere, they have measured our cyes,

they have made the targets the right size, but they
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left out the one thing that really made —-- just like
beirg in the desert -- you are flying along ocut therc
over the desert and a very, very small think recad
stands out and the reasor it does, is because it's
got thne right contrast ratio. You can put a 6 foot
road in brown in a brown ficld and you're not going *o
gee it from 100 feet in the air. And this was the
whole troutle. The targets were 1€ small that their
contras® ratio didn't help us acouire. I feel the
experiment was really a good cone. T really feel
badly about not getting the data, btut my opinion
hasn't changed from before flight —— I was worried
pefore flight that the contrast was going to be

stch that we would never locave it and that was
exactiy what cur problem was. Now tne Woodleigh
site, T feel might have been g litile bitn different.
We hed such a good sighting cue in that Sharksmouth
Ray, and there was no doubs in our mind where the
target was the one time we saw it with the smoke and
in relatior to Sharksmouth Bay, and everythiang thaco
if we had had some fuel up there, we very wecll may
have seen those targets far enough out to acquire the
site and start tracking ard then we might nave goliten

ther some useful data. MNo doubt in our mind *hat we'd
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have had a heck of a lot easier problem if the visual
acuity targets had been located up in Yuma and not
Laredo. Everytime we came over the West Coast, if

I didn't see Yuma, why I was surprised because I
think{I acquired Yuma every time ~- it's real easy

to piék it out of the desert and there was many clues
to lead you right where those vis targets might have
situated if they had been in the Yuma sreas, and I felt
that you would probably see them. And T still think
this iz a real worthwhile experiment. I think it's
good for 7, but it's got to be revised considerably.
They have got to move that lLaredo locabtion.

Okay.

Have you got anything in the book there that you

want to put in?

Well, yeash. Let's just run by it real quick. What'
happened on each one of the -~ T have geveral passes
listed and I have on the first day GO hours 00 minutes
that we took & vision test, well, those are all in the
flight plan and they are all marked on the cards so
that's not necessary to record. It was on the first
day, 18 hours 26 minutes, when I did the window scan.
The Laredo siting we did at 1 day, 18 hours, 34 min-

utes, 38 seconds and we didn't even see it. Then

CONFIDENTIAL



242

CONFIDENTIAL

at 18:25:05% on the second day, Gorde saw the targets
and I didn't. On the third day, 13:32:40 we saw the
smoke ~- no targets -- bad sun anglc -- then the
third day, 18 hours, 16 minutes, 14 seconds, we

saw a 1 ‘n the firs? row, and & 4 in the second ——

1 in on the second row —-- then on the seventh day,
16 hours, 40 seconds, we saw the gmoke, saw *he
targets on Gordo's side ard he scored a 4 and a 1

in the first two boxes and the wirdow measuroment
was made at that time alse. We had to, you know,
nad the photometer and that's the only 5-8/D-13 data

T nave down. '

11.5 Flectrostatic Charge @ﬁﬂI;Ll

Cooper

Conrad

that just according %o the flight plan.

Yesh, well, let's see -- I've got -— I'11 give the
readings here, if I can find them. M3C-1 -~ We had

an MSC-1 at 01+21+52+400 which ended at O1+22+44+00

and another one at 03%3+07+40+00 that ended at
03+08+40+00. And another one at 04+05+5C+00 that
ended at 04+07+00+400 and another onc at 06+05+24+00
that ended at 06+06+24+00. Another one at 07+05+24+00
that ended at C7+06+25+00 and another one at

07+20+50+00 and that got cut short by a thruster
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check ard I didn't record the time tnas it was
tirred off, but T turned or again -- otus T'm sure it's
on the tape somewhere. So much for the M3T-1.

11.6 ZOdiE.;}_{‘al Ligat Photceraphy (,’5- 1 :,

. T . i
Conrad Wiy don t you give them the word or that,
. . 1
Cooper Egaipment set ur and usage —— we didn ' t have any
vroblems in sesting ur the camera -- all set to go

by the procedurc that we developed for ueling she
Soutrern Cross ard poirting ur towards Alcha ard
Beta Cerntaurus with the top part of the reticle
worked ous gll righ=. We don't krow yet what kind
of data we got, but we followed the vre-agreed
method for where we put the reticle ard for turning
the camera on and how long it was held on there ang
then procceded on around to Gruis, pointing up
towards Fomalhaut and neld on there and we didn't
thrust any during the film. I think trere was one
film seguence we had to -- we sgtill were doing a
little thrusting <o get into atsitude or one of the
longer obscrvationg and we recorded this on the
recorder srnd should te or. there as to the times and
everything.

11.7 Inflight Fxerciser (1-3)"

We usea 1t extensively for both medical pagees and
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for regular exercise through the day--both of us used
it. There was no noticesble changes in physiological
conditicn, I think if anything, it is easier to use
inflight than it is on the ground, under lg I mean.

Ore thing I might recommend is that it have some little
better method cf rolling up in meybe some kind of
velcro strap fastened onto it tc be able to roll the
thing up intc & stowage type configurstion. This is
one thing when you start t; gtow it enywhere, 11 tends
to xeep unrolling and getting sll over the place. But

it worked very well--nc problea.

11.8 Inflight Phonocardiocgram {M-4)

Cooper

Lg far as I know, it functioned all right. It was
Just like eny other sensor, it itched and was troublie-—
some as far as another sensor, It was not comfort-
able, but it was not overly painful, but it certainly

was very ncticeable just like other senscrs.

11.9 Cardiovascular Reflex Conditionirg (M-1)

Cooper

This worked for some 4 days on Pete. He was the
ore that had this on. There were noc prcocedures
or cperaticnsl probiems——it was turned on and left
on for all this period of time in which time it

rgn cut of gir end quit and the cuffs were ltching

him very much under rig suit, and we proceeded tc get
his suit
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of f -~ enough off that we could cut the cuffs off
and throw them back in the trash box. The cardio-
vascular conditioning bottle valve was very objection-
able. [t was extremely noisy. It woke both of us
up everybime it actuated -- with a loud thud and
hisses of air-~ and I don't care what anybody says
in a very quite room, it was very definitely
objectionable and I won't change my opinion of it
one bit! It was too loud and my recommendation
would be if they can't decrease the noise of this
valve, that it be eliminated from any flights.

Your M-1.

My M-1, huh? Yegh, that was a crazy one.

Let me ask one question on this. You didn't say here.
Nid you feel anything?

Yeah, let's go into that. I very definitely felt
that after we finally spent many hours down here
with Gene Tuggs and rebuilt the cuffs —- yeah, they
were doing the job that they were designed to do.
They were cutting off the venous flow and I could
feel that in flight. Very easily in my feet. So I
think it was working correctly. It was a shame it
ran out of poop -- gas, air.

I'm glad it did!

Yesn,
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11,10 Glopd Top Spectrometer (S-7)

Cooper

Conrad

Here again, there weren}t erny problems

in the hardvare in the flight thet

we didn't know about tefore fiight. There were two
ocgagsions where the spectrograph's snutter was re-
leased inadvertently either in stowage or unstowing
and tre main shutter had not been -~ Just ag we knew--
this is a very weak point of the mechanism because ali
you nave to do is bump it sgainst something and the
spectrographic shutter was released -- which ruined
the whole -- that parfticular exposure -- you had to
recock tﬁe whole thing. As far as the procedures

of uging it, it was easy enough +0 usge, it was 2
Iittle bit cumbersome in shape but we used it holding
it—- the lenses upright up high s0 that they got out
the window. I thirk we got them some good data if
Fete wiil get the log out here he can read over that.
We recorded on the veoice recorder as long as we had
any tape. We recorded commerts on the clouds, their
appearance, and all that while making the photographs.
Now, all the photographs taken were specific photo-
graphs requested at & specific time, There were

some that were reguestied at a gpecific time that we

T

didn't get. T think the experimenis people have those
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down or they can correlate it real easy if I give
you the ones that we got. Do we had a —— and we
always 00k two sets, one at an eighth and ore at
suarter, so we had a set at 1 day 20 hours 2 mirutes
and 30 gseconds, and we actually would up with four
pictures, Apparently they requested four. Then

we had another one and that was cumulﬁs clouds
wher%ver the location wag -- Gordo took the pictures —-
and snother one on the second dgy 21 hours 33 minutes
garnd CZ seconds, four pictures of a tropical storm.

On the third day, £ nours %2 minutes ard 46 secords
we had four pictures taker over the Philippines of
clouds in the Philippineg, Ther the next frame,
rumber 13, was exposed accidentallyf And then on

the third day at 21 hours 20 minutes and 8 seconds,
it docsn't say what the picture was made of —- but &
set were made -— of an 0%, mode 03 -- that was, let
ne loox and see here,

Right, I think that was --

5-7, 0% Easterr Pacific and then we had on the fourth
day at 3 hours 20 minutes and 25 segonds, we had a
Philippines/Guam arca set again, then on the *hird
day, 20 minutes 35 seconds, you had one taken there -

Gordo, what's that white something -- oh, that white
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calibration card--thet was frame number 18,

Then on the fourth day 16 hours 37 minutes 00 seconds,
vou haed ithunderstorms over someplace—-ig that right—-
thundersiorms?

Yes, thé tip of Florida, up right off—-

Yes, thundersiorms off the tip of Florida——that‘é
right, <hey aék for that. And then on the fourth
day, 19 hours 44 minutes 02 seccnds, we had ancther
Easternm Pacific for two pictures. Then on the fourth
day, 21 hours 09 minutes 25 seconds, troeplcal storm
Noreen——two pictures. Twenty-severn was tripped in
the spectrometer egain--the twenty-seventh--

That's right.

Then on the seventh we had seventh day, 4 hours, 18
minutes 21 seconds, we had another Philippine/Guam
ares.

Right

Two.pictures.

Yes, and that was it for the cloud top spectrometer.

Celestisl and Extermal Cbservaticns. We saw the
Zodimcal light.

Guite clearly--twice.
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Clearly. We sew the air glow as ususl, always
around everywnere =-- around the night.

We did see streaks in the air glow that they =salked
to us about -~ the dark siresks in 1% which Jim and
Ed mentioned., They are really defirnitely there.
Right -- banded.areas. And we saw this one in the
southern Aurora down on the southern celestisl pole
which was gquite -- pretiy unusual. Really hard %o
define at first too -- just what it was.

Yeah, it locked iike a part of the air glow, but it
wag actually an Aurora -- it changed the --

It changed the air glow thickness too --

Changed the air glow thickness and it changed the
spooth curvature of the earth == it put a halt in
the black outline of tﬁe earth --

Right.

And it was a very green band of what you'd -- what
kind of Aureora do you call that where it is sort of

like a sheet --

Yeah —- the gtrde or striden —— something like
that,

Yesh,

Then one other =- the only other observation other

thar, we 4id see a lot of micrometeorites and I saw
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one large meteorite enter underneath us --

Observed quite a few underneath us--

There wag very seldom a night went by that you
couldn't watch Just for a few minutes fto see a
micrometeorite or twc of them enter. One meteorits
cane from a long weay out burning and went in under-
neath. There were two cother gsignificant things.
One was the observation of the moon. The moon was
rising out of the airglow. We had about a quarter
moon and you coull sge the entire moon 1it partially
and then the one part of it 1it brighter. It
really appeared in three dimensional with the sun
beck over back off the horizon lightlag 1t. This
was quite spectacular, T thought. I thought it
looked very unusual. The other observations in the
vicinity of the Magellanic Clouds, and actually in \
the vicinity where this Gegenschein Light ig--

it appeared to me to be two to three areas that
looked like Magéflanic Clouds, only muach smellier.
There were two or three osthar 1ittle Magellanic
Cloud-appearing things., They weren't clusters or
anything. I think you noticed them several times
too over there when we wer2 fiddling around the

Magellanic Clouds, I never could decide what they
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Conred Yes, we kept looking over the area of Gegenschein
to see if we could see and I don't really think it
was the Gegenschein, but--

Cooper There was cone area right almost in the immediate
area of the Gegenschein, but not quite, It was
very near that area by maybe five degrees or so
though. There was this one area which appeared
like the Magellanic Clouds.

Conrad Like a real small one.

Cooper Yes, it looked like a small Magellanic Cloud,

That's really what it looked like. It was quite
near the ares where we had been told the Gegenschein
should sppear; but, then there were a couple of others
of these that similar types back over closer toward
the other of the regular Magellanic Clouds. So,

I don't ¥mow what they were, and I didn't notice
these before on my previous flight. These were
something that were new to me. We saw & lot of
planets, We did try taeking the polarcid, the two
sheet polaroid filters, and rotating them to all
different positions to see if we had circular

or linear polarity cowing out of the sun. I

tried the sun both while well up and while setting.
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Everytime while setting, it seemed to have linesr
pelarity, somewhat wvertical, but I never could pin
this down to anything well-defined. While the

sur: was up, well inio the sky, I coulid rotate

the filters and rotate ther within themselves %o
any degree and couldn'i discern anything but

equal polarity coming out of them in all directions.
It didn't seem to have any linearity to it at all
or any well-defined specific axis of iinearity. I
never could see anything from the sun cther than
with tre polarcid filter in. After the sun had set,
you could see quite & glow with the polaroid filter
in, but &t the same time you could see it without the
polarcid, too. A couple of times when we got the
Zodiacal lighi guite strongly—-

Can you see the stars down through this airglow?

Oh yes. You can see the stars right on down through
the airglow, The Gemini window is much cleaner

in general, apparently, or much better visibility
cut of it and night visibility then the Mercury
window, because we were seeing down o about

seventh magnitude of sters. We saw the clusiers

in Orion and we could éee seven stars in the belt

of Crion. We saw & great many stars which we couldn't
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begir. o see in the Mercury flights. In fact, on
the basis of the number of stars we've seen, our
recommendations are that you crank up the planetar-
ive &t Moorehead and increase the brightness of
it over the level at which we were studying 1t be-
cause 1t was, to me, rather confusing when we got
up there due 1o the number of stars we sctually
were seeing. Didn't you think we needed to up the
nueber of that you aciually see?

Yes, very definitely. You see quite a blit of the
sky.

Did you get eny pictures of oppertunity of scmething
--something that you really remember--that wasn't
scheduled?

Pictures. You mean photographs?

Ves.

On, I think we have some cutstanding photographs
in there if they came out.

I mean something that meybe you wanied to take =
picture of that wasn't on the—-

Ch, yes. Ve tock a number of pictures because—-
We got some real good pictures coming across the

stateas, with the clear dsy we never expected 1o see,

where we got two or three of the big mejor cities
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in the middle of the States, like Dallas, Fort
Worth, and Jackscnville.

I tried some nighttime photographs with the 200 mm
lens on high speed film with several different
speed settings just tc see 1f they would come out
and what they would ccme cut like--

Of what?

Ch, of Orion and seversl of the constelliations—-
several celestigl fixes——once of some airglow.

I took a picture of that aurora that we saw over
there and, of course, all kinds of sunsets, sun-
rises, and the mocn coming up through the airglow,
and things of this type. A lot of dim light stuff
we took with high speed film, Tt megy or may not
come out, I don't know. We were guessing at some
of the exposures. 4 great meny things on the ground,
of course, we took pictures of that were unexpected
things that we just thought were real targets of
opportunity.

Ckay, that's the end of the experiments.
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12.0 PREMISSION PLANNING

12.1 Mission Plan (trajectory)

Cooper

12.2 Flight Plan

Cooper

On these longer flights you have to be prepared for
more real-time mission planning, which we were.

And we had planned on this perhaps being the case
and we held all the flexibility that we could in

our planning. You need to get a]i of the key things
that you're going to do planned and trained for as
well as possible, but the way you fit them together
has to be flexible. This applies more to the flight

plan than it dces to the over-all mission plan,

Flight plan almost invariably winds up being

largely real-time planmning.

12.3 Spacecraft Changes

Cooper

Spacecraft changes has always been a sore point with
me and sti11 is. T can't emphasize encugh to give

the crew and everybody else a fair shake by holding
spacecralt changes to a real firm, hard freeze date.
No more changes should be made after a certein date
because it adds hardship to everybody involved, and
does not allow the crew time to train. OSome changes
are going to be necessary because of what you find

out on the preceding flight, but I think they should
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be held to an asbsolute minimum.

2.4 Mission Rules

Cooper I thirk that the mission rules were in general very
hea”thy. I think the attitude of the FCD toward
migsion rules was very good. It was obvious that
just as we have seen many times before, that 70D
uges the mispion rules as guideliines and ceriainly
will deviate from them to keep the flight going, but
keep everything as safe and as smocth as possible,

I really can't cguibble with the mission rules we
wound up with at all. I think they were very good.

Conrad The mission rules om the fuel ceils were the bhest
things we ever had, they were written real opera-
tionally. I would like to compliment the peap_e
who wrote those rules.

12.5 Zxperiments

Cooper Ixperimerts is a scre point with me because I again
feel like the flight crew get trompled on all the
way down the 1line. There 18 no policy that has ever
been held to or ever backed up on adhering tc an
experiments cut-off date. Very obviously, there
were & counle of experiments thrown in ocn & po’iti-
cal basis and nothing else. 1 feel that this is not

fair to the experimenters and to the flight crew,
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nor is it fair to the operations people when ex-
periments get cranked in past the experiments ‘reeze
dates., I feel that these freeze dates should be
eatablished early, agreed to by everybody concerned,
and should be he’d very rigidly to. Tniess a safety
of flight or a significant development ocecurs
warranrting a spacecraft change, the freeze date
should he adhered 4o. If you don'i, you affect
hardware, you affect all the previcus and subsequent
traeining and planning irvolved, and you comnromige
everything as well as the experiments which did

meet the agreed-to schedule.

2.6 Training Activities

Cooper We were extremely short on time to do adequate
fligkt plan training. Although we had it pretty
well ir hand, but it was still very marginal. I
guess it was just as well since circumstances re-
quired considerable reai-time planning. I3 wouidn't
do ruch good to met timing pstterra dowrn rea: pat
on these things anyway. Usually it boils dowr to
doing them resl time. There were geveral experiments

that I would have liked to have had & Zittle more

time to run practice on the simwlator, or, a< Jeast

4]

it down ard lay oul exactly now we were going o
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do it. Although experimenis worked out relatively
well, we could have used a little more time on them.
Corcerning mission planning. I would avoid wiring
experiments such as MSC-1. They ciobber up very
critical time phasing in the missiorn. or instance,
arming the Bus Arm Switch at SECC added an unneces-
sary step at an extremely time-critical time, which
ig Just pure lousy engineering planning. That doocr
could rave been blown by any number of circuits.

It didn't have to put it on that one.

The next thing is the laying out of the flight plsn,
I+ became obvious that we were crowded. So, T think
they shou’d take a more objective loock at the se-
quentia’l aspects of fiight planming, particularly
in terms of how long it tekes to complete one ex-
periment. This business of being pltched a2l the
wey tc the nadir, going backward, then raving +o
pilteh forward again to pick up the next terget, is
time consuming. XNeither the flight vlan people,

the crew, ncr anybody else for that natter picked
this up until we were flying.

Sleep cycles., On the long flights you have to plan
for dual sleep cycles. Stations should monitor and

not transmit. The crew should sleep at the sare
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time for a period of 6 hours, at least.

I am firmly convinced the first three orbits should
be devoted only to wringing the spacecraft out.

There was a tremendous mistake made in the planning
on our flight. We agsumed that everything was going
to run correctly in the very beginning. We didn't
evernl test anything but the thrusters and that was

a mistake. We had the time to make seversl systems
checks. You have to do a good platform check. You
need to check the scanners. You ought to have a de-
tailed procedure lgid out in advance. If we'd have
done that, we'd have known that the primary scanner was
no good, You should have a computer check, which con-
sists of going into Catch~Up mode, hitting Start COMP,
maybe inserting a few numbers and asee what they read
out. We ran into one computer anomaly where the com-
puter kept running and rurming and I still don't know
what that was.

Had that occured during the REP exercige we would have
really been up the creek,

That!'s right. In pre-mission planning we should know
what the most critical systems are to be checked. For
us there was the Platform, Cemputer and Scanners, One

of them bit us and that was the Primary Scamner. We
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were forced into being put a8ll the way back into the
first orbit, and it was a mistaxe. T_}-.emissim
rules were gooud.and I agree with the comments Gordo

had on the experiments and the training activities.
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13.0 MIZSION CONTROL

GO/NO GO's—-I think we're fine. I don't see anything

wrong with the GO/NO GO's.

13.2 PL. and CLA Updates

‘|5 3

Cooper

Conrad

Consumables

Cooper

onrad

Cooper

Conrad

Cooper

Conrad

I thought those went all right. Do you?

Yes, we had s hip pocket place to go on every orbit.

Consumables--In general we had a pretty good handle
on those. The oxygen, the OAMS—-

We had one anomally on the OAMS., I still don't think
we lifted off with the right 0AMS propellant.

No, I don't think so either. We had 87 percent--

87 percent on liftoff and they never answered that
question for us,

We did ask why we had thie reading rather than 100
percent and we never got that answer. We asked this
shortly before liftoff.

This may have had to do with the fact that we had
full fuel but net a full load of oxydizer based on
that 1.25 mixture ratioc. My understanding was that
we wWere supposed to liftoff with 100 percent on the
gage. I1'm not saying that was correct but it took
us by surprise when they blew the Squib; a

couple of minutes before liftoff and had 87 percent

CONFIDENTIAL



Cooper

Conrad

CONFIDENTIAL

or. the gage.

Flectrical-~I dontt think there was any problem on
the electrical system, The problem was in the
cryogénics rather than the electrical. I should say
in the cryogenics and in the water product of the
fuel cells. These were the limiting things rather
than the electirical power we were uging. As long

as you could run the fuel cells there was no limit fo
the power you couid puli off of them.

Let's put that to bed right now. The GPO fluffed
povering up those fuel cells after they'd bheen
powered down. If our electrical problems didntt do
anything else, we got 1o cycle electrical loads all
the way through the flight on those fuel cells.

As far as I'm concermned, those fuel cells are flight
provern. Every fuel cell in every spacecraft that |
goes off should carry the maximum load of RSS

supply so that he has all the electrical power that
he wants to use. He can run that platform, computer,
or any combination of electrical gear that he wants
anytime during the flight. The same thing with the
experiments. You've got to have that platform. Ve
kept pinching electrical power and pinching electrical

power., 1 think we proved that the fuel cells can take

CONFIDENTIAL



CONFIDENTIAL 263

the 1oad. It shouldn't be any problem to

fix a coupie of things like that. There's no

doubt about it, those fuel cells cen go up and

down, and up and down under load and they will hack
the course., We sure gave them a beating, Especiglly
that Number 2 fuel cell.

Cooper Can't say enough about the fuel cells. I Just think
they did real well. I was extremely impressed at the
end when we kept loading them down. We loaded them
down evern more and the doggone thing began to come
up rather then feil, go down or poop completely out.

Conred That thing steyed on sixty or seventy hours of the
whole flight, That's 2 lot. It must have Deen
gixty hours at least,

Cooper I think that the fuel cell reslly goes into a
hybernation period when you ceol it down. I think
it almoat hibernates like a storage bhattery.

Conrad The way to bring it back o life is to load it down
to get it warmed up, and then to purge it. And I
would have liked to super purge that Number 2 cell
a couple of times to see if I couldn't have brought
it uwp higher.

Cooper Yes, I thirk it probably would have worked. The

e ESNFIDENTIAL
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wconrad We didn't always agree with Mission Contrecl. Ore
example--1 would have loved to argue with them
gbout the heater circuit on the COANMS. I was zgainst
turning it off.

Cooper On fuel cell--do you want to go back to DAMS. We've
already gone by it.

Comrad Yeg, Z'm & curicug perscon by nature and so is every-
tvody else thet flies one of these spacecraft. When
vou send up something you ought fo tell them why
vou're doing it. Especially when we get into these
screwy conditiong. We didn't heve any choice when
they gaid shut down the fuel cell but to shut down
the fuel celi. It wouldn't heve cost them ancther
twe words o sey whai they were trying to de. I thirk
it was obvious to us what they were trying to do.

Z teill you, they mede some decisions down there on
the grotnd that I'11 =3tiil sit beck here and argue
with them about.

Jooper Yes, you are right on that OAMS heafer.

Conrad CAi¥S neater was one of them and ancther one is the
mermer in which they conducted that soZenoid wermup
idea on the CAME gystem to unfreeze it. That wzs &

poor way of doing it.
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That was a very poor plan.

That wasn't thought out very well. I think, in that
particular case, wWe had agll the time in the world

to discuss that with the ground. We could have

gone a couple of reves talking that one over and it
wouldn't heave mede g hill of beans.

I think the time that they chose to do it was ill
plarmed. BEvery test that they laid on us wound up
toc being a test in the middle of the night. I don't
know why. I'm sure this wasn't planned that way,
but that is the way it turmed out. Anything else on
the fuel cells, batteries, or mission control?

No.

132.4 Flight Plan Changes

Cooper

Flight plan changes--I think here is one thing that
we want to say sbout mission control. TI'm well

avere that the flight plan people were kept extremely
busy heving to do this tremendous amount of real

time flight planning. I think in general Flight
Flerming back there did a fine Job. I'm sure there
were g lot of the people coming in and adding this
and that and changing this and changing that.

There wasn't enough thought given tc the crew. The

crevw _was eXtremely compromised throughout the whole
FIDENTIAL
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flight in the way the flight plan changes were made.
This was unintentional, I'm sure.

Conrad We had to blow the whistle on it.

Cooper They did things like trying to keep one men busy
ell the time, just to keep him busy. It was cbvious
that was exactly what was being plamned. Certain
experiments were put on one man when the other man
was asleep then the other man whe he waes asleep
without any thought being given to who had what
or which gide of the cockpit.

Conrad I think, that we documented this well enough, and
1 don't think the 4 crew emphasized it enough; but,
the people on the ground don't realize how long it
takes to perform these other mundesne tasks that
aren't scheduled such as: hygiene, food, ete.

They did allow long time periods for food, but there
were cother things that they didn't allow the time
for such as: garbage, cleaning, etc.

Cooper That's right. General housekeeping and cleaning
up the spacecraft,

Conrad I think we can straighten this out with them.

Cooper I do to, but we are talking here about flight plan
changes in migsion controlling. 1 don't mean this

as critical as it sounds. I want to say T think
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they did a fine Job. I think they made a good effort
to salvage 8ll we could ou of & poor situstion.

I trirk they really did a fine job. As a result

of whet we found, end we didn't know before we got
into the resl time situation; we discovered thet the
peotle compromised are the fiight crew. They

wound up cutiing into sleep pericds and certain
funciions were performed st ithe wrong time for each
one of us. It could have been better planned as

for gg who 4id what when.

Missieon Centre: for sygtems. I thinx the bhiggest
handle you have on systems is right orn board, and

I 51111 think so. I think we had a good hnandle on
what was going on. The things that presented a
real guestion were the rate of decay, the rate of
dwindling, some of these cyros, etc. The ground
got a good handle orn them and began to give us some
good informatior on what we could expect. Although,
I thirk some of them were new ernougin that the ground
wasn't awere of what was going %o happen. For
example, they didn't xnow when +they would vent and
when they wouidn't, what the rate would be when

they vented, etc.
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13.6 Bxperiment Real Time Updates

Cooper

Conrad

Cocper

Conrad

I think these worked out pretty well, We mentioned
about needing e platform before and about needing
attitude control. And our OAMS system got worse
and worse where we had no attitude control to spesk
end weren't allowed to use any, I think, a great
many of these things thet were put in Jjust hoping
we might drift through. They were sort of wasted.
It was a waste of time. They could have saved

our time, theirs, the writing time, and everything
involved, because trying to get some of these
experiments while in drifting flight is completely
impogsible.

It was really fumny. It couldn't have been better
plamnned to work out opposite. They'd ssy get a
D-4/D-7, like the Milky Wesy--You'd expect to

drift through the Milky Way long enough to get it.
Anytime we had the gear fired up we never got
anywhere near the Milky Way.

No, we would always be pointing at the ground.
There was one time when I tried to do it. We were
pointed &t the Milky Way. By the time I found out
that we were going to drift through it and the ten

minute warm up time for the gear psssed, we were
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cut of it again. I'd leave the darn IR gear running
for a while and we would never get rear anything
we could lock at.

We never did get thet end of the sun picture and
yet the sun was in our eyes every iime you would
turn arcund. When they would give us some of thesge
locations to photograph and geve us pointing
information, it was good. When we had & platfore
to use, I think, their poiniting information was
extremely accurate. I was well plessed with it.

I thought it was rignt on the money. We never nad
a platform to work from so we couldn't evaluate

the air-to-air, The air-ic-ground was guite good.

And you need this.
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14.0 TRATATIG

14.1 Cemini 3imulator Procedures

Jooper

Conrad

Cooper

Trhe procedures that we wen:t through inm it and our
training was preity accurete. 1 tanink that we used
the right procedures in the development of our
checkligt. In going through the procedures we
should haeve “ad; our flign*t +ype checxklisT at =n
eariier daie in order to get a liztie bit

more familisar with them ard to iron *hem out & little

System xnowledge—-I didn't feel we were %ogo had off
system xnowledge wise, did you?

Lo.

We were pretty well on top of everything. We had

a great deal of confidence in knowing the systems.
The gystems training that we got in the GVMS on the
failure anelysis along with the lectures we got

by tne sysiems people, both the GM3I pecple and the
McDonnell people, put us in pretty good shape
system wige. We were in excellent shape concerning
laurch iraining, T might say <thet if there is any
changing to be done we should emphasize the nominal
launch more. We ran thrcugh gll types of emergencies.

We hnad some good sessionson the 5CP3.  We had some

CONFIDENTIAL
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wasted time dewn here trying o crank up some of
these launch failures that teke guite a while to
reset on the GM3. We should have gone through theno
on: the DCPS and let irnerm go at tnat. It was &
waste of valueble time during the lest few days.
Many precious hours were wasted cranking the progren
irto the GMS to go through scme of the failure modes

time on

tnat we could have 2cne in & tensth of the
the DCP3. Due to the shorzage of time we cut way
back on nominel training. We could have had more
nominal launches, nominel insertionsg, nominal
insertion checkiis%, nomingl preretro, and nominal
resro, etc,

The best day we had was the day before ithe actual
flight. The day afier we had szcrubbed. We ran
about 8 nominal Zasunches., About 4 reentries all
the way through to the end and that reaily put

the frosting on the caxe.

Yes, we ghould have hed anosher day of that before
the first attempted laurch., 4s It turmed out we
g0t into reasonable shape hecause of that one scrub
date. We really put it to good use.

We got a chance to go over the books some more ard
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learn things that really helped.

We were short on rominal time.

I can't say encugh for the way Deke scheduled the
things when he asked for two weeks. He was right

on the button. We could have used & couple more
days.

YTes,

A little more nominal uraining like that to polish
it off. If we had, I don't think Gordo would have
put the drogue out 8% 70. And T don't think T would
have left all the Squibb batteries off. We shouldn't
meke those kind of mistekes.

We would have had more time to run through the nominal
procedures and get them down.

We're the first ones to admit thaet we made them,
hecause we Just didn't have the flight checklist
finisﬁeé all *he time. We didn'% run “hat thing thas
many times.

We ran very iittle orbitel training other than the
REP. I think we gpent & great deal of time on the
rendezvous and the REP, because 1t was the first
priority.

Une thing that slipped by us, too, was that it took
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us & whole day end & helf in flight to realized
that thege experiments were going <o run so
succesgively close to one another. The one thing
that we were not prepared for on the ground and had
to learn in the air was how {0 organize & series
of different experiments to run them in a row.

I'm not sure we could have figured this out on the
ground.

One thing we could have done if we had had the time,
we could have tsken one of these Stateside passes
that we knew would reslly be cluttered and run
through it in real time.

I think the recommendation here is what

should be done in the future for a flight that

had experiments like this one. I'd run g
sim-net-sim with Houston. We hed individually
erected and taken down and put up every experiment
enough times that we had no problem in assembling
anything. We had no problem in knowing where
everything was, we knew where everything was in the
spacecraft and we got it in the shortest amount

of time as possible even in the flight. We didn't
have any trouble in that way. The one thing thsat

we did miss was, and they have a gim net sim of
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revs 15 and 16. It might have been a good ides

if we had listened to it in that we might have
pilcked up the fact that the seguential runming
recuired just & little bit different operation.
Again, I'm not sure that you can practice this on
the ground, because gt the times we hed the gear

out we wouldn't have been able tc load any spacecraft
on the ground the way we wound up using it in zero g.
I had lenses floating on the floor and film magazines
hanging by just & couple of little velcro threads

on the overhead which you couldn't have done in g

1 z horizontgl environment. You couldn't stow your
gear around the cocxpit like you can during zero g.
Maybe you might compromise here. You might consider
a2 gim net =sim to get zome idea of how things are
going to run into one another, and then if you're

up for 4 deys or scmething like that, you might

take an orbit to lay out & series so you can learn
how to stick stuff arcund the spacecraft. It's

not apparent to you on the ground exactly how you
wind up storing that stuff. We really came up with
some new places to stash gear ss the result of bheing

in zero g.
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Yes, that's right. Okay, rendezvous is not applicable.
If there was one area that we were preity well {rained
on, +that was retrofire.

Yes.

I think we were in good shape for retrofire. We had
our checxlist for a long time for pre-retrofire

and retreofire. We were in good shape, well-trained,
end we went right through it like clockwork. I

think this ares we were sitting right on top of. Mo
probiem &% all.

We were in good shape in SECO, too. We went through
those SECO procedures in dandy shape. Got the

numbers ocut of the computer and had all of the
sequences end sc¢ forth and got that well down in

the GMS.

On rendezvous, how do you feel about the GMS training?
“he procedures that we learmed in the simulator were
fine, but you Jjust can't take away that out-the-
window simulation. When you add the out-the-window
element to it, it's different., It's easier when

you kick the REP out ahd there it is out there
vigually you can do it fine. The training that

we had up at McDonmell on that simulator was just

identical to flight. Didn't you feel like we were
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almost in the McDonmnell simulator when we got the
REP cut? Just exactly. That training that we

did up there with the visual presentation weas
invaluable.

A lot of pecple don't realize how time critical
that whole REP maneuver was. We didn't realize it
even when we ran it at McDonnell. When we ran &%
McDonnell, we hed s visual display and no outside
encumbgrances and no other systems. We had a
computer. Gordo had a ball and an out-the-window
display, & reticle and a hand controller. I had
a computer and aen MDIU over there and that was it.
And we would sit there, shoot the breeze, talk to
the guys out the window and run that thing. I
don't think we became aware of how critical it was
until we came down to the Cape and got in that
first sim-net-sim. Then we had the ground honking
on the horm. They wanted information. We had &
spacecraft around us in the GMS, and they could
throw in 1little cliches every once in a while,
which they did. It turned out that we got little
cliches in flight starting out. The one thing that

we gpent an awful lot of hours on was the REP.
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I'11 tell you I wouldn't have given you a nickels
chance if we didn't heve up systems. We would have
had to fallen back on one of those hackup Jjobber
doos. That would have been pure luck. But I
wouldn't have made a mistske reading it. You are
juat reading the checklist. They were extremely
complicated and long-winded. Now I guess they
simplified this & lot in Spacecraft 6; we were up
againgt the wall. We hed to stop somewhere; tske it
end work with it or we weren't going to get it
done. They were still in the process or ireoning
out the procedures. We did more of an evaluation,
although it was & learning process, but we were
involved in the evaluation stage, which was not the

time for us to e doing this.
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Let me Jjust add one thing, My recommendatlon is

that you are going to have to be extremely careful
with the mission plemming people because I saw what
happened to us, Every flight is going to have a
different rendezvous. Somebody is going to want

to start changing scomething, or mickey-mousing
around. T think it is going to wind up to be a crew
responsibility and that a couple of months before the
flight they really put the axe to them to stop.
Whether it is the best way to do it or not, the more
you do in rendezvous, ihe more complicated it is

end the more time critical it is doing the maneuvers,
The computer is & complex little gadget and can really
foul you up if you meke one mistske., So, training-
wise I can't emphasize running the mission the way
it is really going to run in real time. We haven't
enough time to really get 1t dowm.

Cut it off at an early daste, so you can adegquately
train on it. I can't conceive that you could ever
get the off-sets that we were using iIn some of our
retrofire training., Plus, I don't think we are using
the right torquing moments on our Rate Commend
system, The trainer doesn't have anywhere nesr the

brute power that the actugl RCS Rate Command has.
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Tt is & greet deal of difference.

Yes, it was a pretty tight system. This is prcbably
a function of each individual systemn because I
remember Jinm menticning the fact that it was so much
sloppier in Hate Command RCS and there is a differ-
ence in the tolerance. But 1t sure wasn't apparens
tc us. Both the COAMS and RCS Rete Command systems
were just as tight as they could be.

Well, the CAMS Rate Command system definiiely was
tighter because you could come zapping eround with it
and the second you let go of the handle it stopped
right there. Bam, it never even quivered, just

held right there.

Yes, we must have had an ocutsianding set cf rate
gyrcg. The RCS Rate Command there had a wider

band. There was sc much power and autherity

in the RCS Rate Command that it actually gave me

a little bit of prchlem just hitting the point,
getting lined up on it for retrofire. There was Just
s¢ muchk authority you haed *trouble gettihg just

small amounts of contrcl force until you got

used to 1t. There was sc much power there,

glmogst more pover than you needed for fine

control, I% would be interesting tc simulate
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similar control torgues on the GMS to see what
kind of off-sets it would teke hefore control
problems are encountered. I don't believe that
you would actually set one of the rockets off
encugh to bother you. DPossibly, you could

since it is not & straightline function.

We had had adequate amount of reentry itraining.

If we'd had a thousand hours more we would not have
done anything differently than we did.

The reentry in the simulator and the reentry

in flight up to & point went right dowm the

line, I would say to slightly after guidance
initiate. Then, the ball angles were extremely
gteep in flight in comparison to the trainer. I
would very much like to go back end take a look at
this on the trainer while it is fresh in my mind.
I always use the horizon for rell reference in addi-
tion to the roll bug. The horizon disappeared too
scon on our reentry. We were looking at all white
on the ball there for a long time.

We pitched on up pretty goocd.

Yes, we trimmed out at an awful high sngle. The

stagnation point on the spascecraft indicated we were
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in the ball park with the previous spacecreft,

It had to be traveling right because asg long as you
keep your rates zeroed it is going to trim to its
proper trim point. I agree with you completely. It
geemed to me a8 though we trimmed a lot nose higher
mich eerlier in the reentry than we did in the
gimilator. You have less nose up above the horizon
for a longer period of time in the simulator than you
do in the actual case.

That was the only thing that seemed different about
the reentry.

It didn't concern me because I knew we were damped
and trimed out oksay.

Yes, I knew we were in good shape, but it was & sig-
nificant encugh difference so as to be & glaring dif-
ference with the simuletor.

I don't know whether it actuslly was the case or not,
but the reentry seemed to go much faster than it did
orn the simulator.

From Guidence Initiate to 100 000 feet, it seemed to
pass at considersble leas amount of time than it does
in the simulator.

Yes, it sure seemed to me like it did. That is some-

thing I think we ought to have people check into to
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see what ihe aciual time difference was., Mayhe it
was just us.

Conrad They can ring that out real easy. We can improve
the reentry on the simuletor a litile bit, it's
different in this respect.

Cooper Okgy, Crew Station. I have the same comment that I
mede alver Mercury or that., I think that it is just
too bad that we can't have norizontal similsiors be-
cguse that is exactly the way you are in orbit. You
are not laying on your bhack, you ere in a horizontal
configuration., If your simulator ran horizontal you
wotld be standing Jjust like you would be in orbit,
Orientation is entirely different.

Conrad I compliment the Gemini crew station on the layout of
the parameters that are displayed to you. 1 feel that
there are some other parameters that I would like to
hkave seer displayed in the spacecraft throughout +the
flight. As an example, I hate to rely cn the ground
Zor radiator temperatures or have them call me to
neat up & ccoling lcop. That type of thing is an
onvoard Mumction, It is very nice that the ground
monitors and takes care cf you. The spacecraft was
extremely well layed out, and as we thought in the

simulator it turned cut to be true in flight.
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I think the simulator people down here did a grest
Job getting the simulator up to cur spececraft
configuration,

Yes,

When we came down nere it was pretty close to our
flight configuration.

Yes,

Stowage wise, they hed it in pretiy good shepe.

With pasrticular reference with Apollo, having worked
for 2 years in the Apcllc cockpits, and having now
lown & Gemini, and knowing that these two cockpits

have been lasyed out ss far es I'm concerned, with
two different philoscphies, and I think this ia the

right one.
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i4.2 12V end DCPS

-

Cooper I can't really say how accurate they were because
we nad a nerwinal misgion. I think that they were
good training. I think a certsin smount cf thet is
very good, very essential, I think there again we
rave to ve very careful not to over emphasize it.

I dor't believe we did in our case. I think we had
just about the right asmount, although I think there
whs & number of people who were concerned that we
could have used maybe more DCPS.

Conrad I'11 sey one thing sbout the DCPS horizon., I
thought that that worked out just slmost the way

it actually happened.
P

Cooper Yes sir, T do to. I would like to—

Conrad Boy, that horizon came in the window Just ahout
the same time you saw —-

Cooper I think that DCPS should really'be utilized to ad-
vantage as far as ithis out-the-window reference. Just
crank it just a Iittle beyord and do a little bit of
work as far as out-the-window referencing and I think
it wiil be an extreme help.

Conrad I wonder if we migh+t not be able to do some help
on platform aligning and this sort of stuff., I

would like to gc back egain end look at the ICPS
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from now - having seen an alined platform. I really
was quite surprised at what 0-0-0 looked like. It
wasn't enything like what I imagined it wes golng o
to look like. T think we were both surprised when
we got up there and got the platform alined and
really locked at 0-0-0, that it looked the way it
did.,

And you are alsc banked.

Yes,

You are banked right and I'm banked left.

Yes.

14.3 MAC Engineering Simulator

Cooper

Conrad

Cooper

Conrud

Cooper

Ckey. The MAC Engineering Simulator.

I can't say enough for that half a day we spent on
launches reading out Math Flow 6, on the computer.
That's right. And the reentries....

That?s the most worthwhile half a day I spent as far
as my Bide of the spacecraft went.

The reentries I thought we did at MAC Engineering
Simulator were Jjust exasctly like the reentry we did.
I think it was real good, I think, of course, the
rendezvous we did up there we have already mentioned,

I thought were probably one of the best things we did.
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Cooper

Conrad

Cooper
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We didn't miss the centrifuge at all. The fact that
we didn't go, I didn't feel that I was left out of
anything.

No, I don't think we missed a thing with the centri-
fuge.

I think you should ride it, you know, a time or two
or something like that.

I think if nobody has ever ridden centrifuge-—
»-s.po08t profile or reentry profile is worth running
a couple of nominals in your shirt sleeves. I don't
think you need instruments or anything, but—-

I think if no one has ever ridden one before I think
it ie worthwhile they ride the centrifuge just to get
the feel of what it is like. But, so far as——you
never even feel those g's. You don't even know you've
got g's. You are so busy doing things asnd you're
Just "elickty-clickty-click.”™ TYou don't notice them
at 8ll. And that level of g is not enocugh to even

worry about.

14.% Translation and Docking Trainer

Conrad

The tracking tests that we did on the Agena, you know,
for the camers, was real good. I didn't do the one

up in Denver but the one in the Agena was real good,

up to, and of course we would only get up as far as
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the nadir, but I think it was helpful end I think
flight proved the same thing that we conc¢luded in
this, that it was a very simple task, once you had
acquired gomething. .....the track.

Once you had scquired something, yes.

The one thing that I, to this day gave me the funniest
sensations though, is when you ftrack through the nadir
and the things started to speed up and reverse I get
the weirdest gensation that we passed the nadir and
got about 30° going behind us. I almost had myself
reversed in flight, like I was coming up on it again.
Now, T can't explain the feeling but it was welrd.
It's a real odd optical illusion where you are like
you are in an inverted spin-type situation. TYou are
looking—-going hack over here and the angle out is
changing such that you almost do have the feeling
that it's - that you have suddenly started changing
your whole angle....

And if you're looking at the nadir, and you're track-
ing through in just one axis, pitch or something like
that, invariably you're off a 1little bit in yaw, you
see, and you'll get going, 211 of & sudden it will
start speeding up, and if there is any roll in there

at all; a1l of & sudden the roll will pick up,
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so 811 of a suddern this target
which has been going this way and getting a little

bit smaller all of a sudden the whole world will
start to rell on you too ag you are going sway. I
had the feeling that I was falling over a cliff
every time we got back io the end of that thing.

It was pretty weird.

Well, here sgain, I Just can't emphasize enough

I think that & lot of people under play the value of
the planetarium. I think Pete even agrees with me
now that boy, thet deggone pleneterium is pretty
egssential training,

Yes, it felt .... pretty good.

The planetarium, wmfortunaetely, is an item in your
training progrem that is very easy to cut out. You
gay well I don'® really know that, I can take along
e star chart end I can recognize these, snd we all
tend to do thet. We &il tend to try and fail into
that.

I tell you, we would never have gotten Nye's
Zodiacal light done without having gone up there at
the ... and teken his display on it.

Ch, yes. 1If we hedn't gone up there and actually

gone through it we would never had done it.
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Conrad And with the gun site superimposed, excuse me,
reticle superimposed on it. Put it right there to
orient it with the Southern Cross and Grus and
Fomalhaut we would have never gotien that
experiment done, without having gone through that
really thet half a dgy did it for that experiment.

Coocper Yes. That salvaged the experiment. Of course he
will probably ruin the film anywsy. The celestial
identification up there, I think one thing that I
recommend that we are going to have to crank up the
brightness of the stars because we have had them
cranked down to the Mercury level here all this
time and it's just too confusing when you get up
there you see so many more gtars than you did in Mercury
sé we are going td h;ve to raise the level, brightness
level of it back up. TUp for the training that we
do hecause there were multltudes more stars than we
had beeﬁ training on,

Conrad The stars move arcund in orbit too fast to use them
for spacecraft orientation, as far as I was concerned.
In other words I might reccgnize a constellation
out there. The Southern Cross or origﬁ or something
like that, but unless you know your exact point of

time and have a star chart sitting in front of you
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and ever with a star chart sitting in front of ycu
it wonldn't help ycu with spacecraft crientaticn.
I take it that what you are sgyirg. Do I know
what I am in rcll, pitch and ysw to the horizon, or
something iike that. I don't think so, because
most of thet stuff ig moving toc fast up there.
Well, 8o fer as it's yaw orientfation it gives you
relatively gcod angle, For instance you always
know if you swing sround Jjust cne little .... Ycu
renember when we wouid swing arcund and there was
Cassiopeia, you knew that you were headed genermlly
nerth.
Well, yes that's true, You knew that you were on
one side of the track or the other.

f
Pileides snd the ... whenever you would see the
Pieides, 1t always polnts epsst, so thaet gives you a

clue and there are several preity good clues and T

T

-

siways know when I see Delphinus that the Summer
Triangle 1s near by,

You're right, it would tell me where it was pointed
but 1t wouldn't have told me anything in roll., In
other words I wouldn't say that I would use it
completely for s three axis spacecraft orientation.

It might give me an ides of which way the sky was
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pointing but that wouldn't tell me whether I was

tpside down or right side up or arnything, bt I
don't know the stars that well.

With the mccurate sitar chaeri updated and then finding
the stars on there, then you could use ther for
spacecraft orientasicn.

I'm taking this %o mean you are talking about a
guick crientation, you know, I aborted in the
iddle of the night on launch if I went on &

night launch, would I know which way I was going”

I don't think sc, I don't know.

You would be very lucky, you would just have to see

one you cculd recognize.

You can take your time when you are planning in

advance. Ckay. Now you wan®t to use Oriem o

line up in & certain way with my reticle. Xow

that's & different story, but thas would have to

be done &t a specific time because Orion moves all

the way through the gxy and it tums cver on a T2

degree launch azimuth,

Well, wracking itask. We didn't cover that hut I

think it is pretity cbvious that you can use it for

tracking task we found.
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or ves.
Spacecral’ crientation. 1 agree, you need m little
help on that. It would be a help to find a horizon,

but you could get piich and yaw on it and then

maybe use the stars as a yaw crientaiion.

Systens Briefing

Conrad

Cooper -~

Well, boy I can't say enough for the type we got

at McDommell - were relatively different in nature and
the type we got down here but I can's say enough for
both of them because they are both essential. I'11
sell you oid Rob Sayder's cne remark about thatuéryo
stuff being able to go through that heat exchanger

ag & liguid and not bother anything would ... I

Just can't say enoug:n for how that tock the lcad off
0f our mirndes whern we were up there.

Yes, I think fhe -

A 1ot of 1little tidbits that we had cut of these,
specificalily the guys here at *he Cgpe.

T would say that the content that we had at the
systema briefing was excellent. I would say the
number we hed scheduled, I would consider the sbsslute
minimumw. I think that ycu shouid have at an early
date some very +theorough,extensive systems briefings

and then at a later date, closer to the flight some
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additional, maybe shorter, brush-ups on it. I

think the pecple who 'ae done, the MeDonnell

peoplie and some of our own people and some of the
McDonnell pecple and up at McDonnell is the way to

do it. I think, I want the people to really know the
systems, to use the gystems briefing. I don't

think they can be over emphasized, they're really
necessary. Simulations.

Well, we can rule out Denver because we didn't go
there, and MAC, I']1 never consider ever flying a
flight without a horizontal sester on all the gear.
Wait a minute now, we are in flight experiments,

This is training. We got simulation, GMS, Translation
and Docking and at Denver. This is all backwards
because we didn't go to Denver. Oh,.okay, simulation.
Well, ckay GM3, on flight experiments .... we really
didn't do an awful lot of flight experiments in the
GMS.

Ho, the only thing we used the GM3 for down here was
a final stowage revue when we got all changed arcund.
We used it for the REP of course. A brush through on
the REP.

We never rigged. I teke it back we dld rig. We
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went so far as working out the REP that the D-2
camera wanted to pull it out at real time hut we
never put it in the window. We rigged a 16 mm.
Yes, we did use the GMS for all the things that
were concerned with the REP which had to do with
meny stowed items, experiment items.

Cooper Ckay. Translation and docking trainers. Let me just
say this as far as the simulations on flight
experiments, I really think you can use a mock-up

to greater advantage and most experiments than you

can the GMS.
Conrad Yeg. I think you are right.
Cocoper I think you are tying up the GMS in many cases over

things that you don't need to tie it up for.
Transletion snd docking trainer. I would like to have
had maybe a little more time in it although I think
we got 99 per cent of what we needed %o get.

Conrad Yes, the afterncon I spent in it was worthwhile,
running the D-6 camera equipment, teking some
pictures and tracking them. All put togerther
the GMS and the tracking thing and the horizontal
SEDRIup at MAC ended up to good familiarity with
the experiments eguipment.

14.9 Spacecraft System Tests
Cooper Okay, and at MAC we didn't really run, as you say,
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the horizontal SEDR was - around the spacecraflt -
wag really the only

flight experiments thing that we did on it up there.
let's see, flight experiments. Briefings. Well,

I think some of the experiments, some were better
than others. Some were lousy and generally the ones
that got there 1n politically where the lousiest,

or they didn't bother to show up. 1 think this is
something that should be very carefully controlled by
the experiments board. If the experiment is geoing
to be chosen the people who are the experimenters
should be forced to come in and give you & good
briefing on these, everything abmt them, or other-
wige they ought to be thrown off. Equipment ——

now this is along the same line —— I think that you
need desperately tc observe freeze dates for the
cperation and availability of the experiments.
Eguipment for the experiments, if it isn't available
it ought to be thrown off the flight. T think that
somebody scmewhere along the line ought to back this.
Maybe it has tc go to the LBJ level or something, I
don't know. Spacecraft systems test .,.. I

personally am not very impressed with the maltiple
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parailel testing. T don't feel that the crew really
gets an awful lot out of, ocut of the spacecraft
systems tests anymore hecause there are so many
tests guing on at the same time that you can't
really keep a handle on what's going on and really
get much of a feel for what's going om. You evolve
%o an agutomated-type thing of calling three scripts
at the seme time and throwing switches and llstening
toc guite & complex thing going cn. I think that a
Tew of the systems tests that still go on such as the
ECS test and the sltitude chamber type thing are
8t111 well worthwhile, but I think that the parallel
method of testing has decreased the value of the
spacecraft systems test tc the crew by great

extent.

There's no doeubt abeut 1t, though, in being present
you keep them ronest on many occasions.

Well, that's right. On the—-it is good in that re-
spect, but as far as the iraining point of view 1t
does give you scme certain famllisrity with the sys-
tems toc, but I was Just pointing cut that it was
decreased over what it used to be.

T really thought our egress *raining was well worth-

while——
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Conrad Boy, T do too.

Cooper I think that was & good exercise--

Conrad It was well organized-—-

Cooper I thought it was well orgenized and well run and

just very well done and I felt like it gave us a
great confidence in the water situation.

Conrad 1 felt real good when we hit the water.

Cooper Yes, I don't think there was a gqualm in our mind
at all when we hit the water that we were right on
top of the situation--just no problem. In fact, T
didn't even bother listening for leaks.

Conrad Yes.

14.11 Parachute Training

Cooper Parachute training. £4s far as I'm concerned I
think if you've had any—-I don't feel that I missed
parachute training at 8l1l. I personally think that's
one you could just delete. T think sometime, some-
where along when people come in to the program,
they need parachute familiarity and parachute train-
ing. Of course, I'm of the banned school end I
believe very strongly that we should have actual
parachute jump training.

Conrad I do, too.

Cooper If people think this is too dangerous for this
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unhazardous occupation...

4012 Launch Simuiation

Cooper

Launch simulation. 1 thought they were very worth-
while and I think leunch sims that we have with the

who’e, with MCC tied in, sre extremely worthwhile,

4,17 Network Simulation

Cocyper

I think net sims are worthwhile.

4.14 Reentry Simulations

Cooper

Conrad

I think the reentry sims we had were invaeiuable.
In fact, I would sort of Ziked {t¢ have had a few
more reentry sims,

Ves,

J4.15% Simulated FNetwork Simulations

Cooper
Conrad
Cooper

Conrad

Cooper

Jonrad

oims, net sims. I thought were—-

They were invaluable on the REP.

They were gocd for the REE.

I think we got something cut of the leunch gims,
too, alithough that exercise is more for on the
ground.

Yes, the leunch sims had diminishing returns—-it
tock us a long time to cover the ground that we
ghould have covered.

I think it stayed with the crew and waes worthwhile

just to get you plugeed in to the neg again and get
to hear some of the things you're going to =sctuslly
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hear cver the net...the reentry sims are more im-
portant...because it's = more coordinated effort
between you and the ground, and I™m convinced that
for any rendezvous situastions that some net sims
have to be--be run...

14.16 Zero "G" Flights

Cooper Yes, well, ckay, zero g flights,...I'm not really
sure just what value you get out of zero g flights.

Conrad Well, 1 learned one thing, it was the only oppor-
tunity that I had before the flight to get--even
though it was & bunny suit at the time, a pressure
sult up there in zero g and get some idea--opening
and cloging it which we did meny times in the flight
and go forth...And I think we both lesrned a little
something there. I would say now I've done zero g
in the airplanes and I've done it in the spacecraft,
and 1if T fly again I certsinly don't need to go

back and do any zero g work again,

Cooper I really——

Conrad As far as Gemini is concerned.

Cooper I really didnt't--

FCSD Rep veas

Conrad Ch, Oh, well that's & different story, yes. Well,

we did do EVA's...but if T was going to do something
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EVA again, yes,--

Cooper Yes, I think this zero g sirplane plane is well
worthwhile for a specific mission, especially mis-
sion training. But so far, as just in general...
T don't believe it's particularly worthwhile.
Well, it is worthwhile like Pete sgid, that if =
man hasn't ever made a flight before and never ex-
perienced zero g, certmainly good to familisrize
him,

Conrad Yea, 1 sgree with you on EVA.

14.17 Flight Plan Training

Cooper Okay, flight plan training. Well, we never did
really have much time to do any real flight plan
training, other than--

Conrad Yea, the only thing that we were involved in reslly
was the REP and how it was going to go. We let
Jerry Jones lay out the rest of it without us really

putting much effort into it. There really wasn't
a heck of g lot we could do along that line...

Cooper And I think for long missionsg this real-time thing
is going to go, is going tc have to go on, many
changes to be made so I'm not sure that the over-sll
mission needs training...I think maybe you might Jjuat

run spot portions of it on the time-critical of course—-
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¥hat do you mean by cperaticnal check, you were
trlking about system checks; irn flight”?

Yes, flight plan training...

Cperation checks.

Thruster illumination. Wwell, I don't have much

feel for that one way or anocther other than what I
ga’d eariier this morning--yes, 1 think 7 don't

know why it's as plain as the ncse on my face but

I think we leaped off the wrong assumption--that
everything was going to run right without checking
end I think that we should flight plan up the first
orbit now with more checks in i+, That was a very
pocr assumptior on this part, the more I even think
about it, because it wag 8 perfectly 1ikely situation
1o have some part of those three systems to be not
working right, and it would have been a simple matter
to have gone to the secondary scanrers and elimina-
ting the problem at the very beginning that we had,

but we weren't smart encugh to knew that. We are

NOW.
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Crew Quarters
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5.0 CONCLUDING REMARKS

One comment on the crew area here. 1 think that the
crew area here is a real good place to stay =znd thas
the xitchen facility we have sct up is very wortn-
wrnile, when & real tight aschedulie ZIs zimcst a neces-
sizy. However, the bedrooms arc rot soundproef at
all. You can hear anything througnoat the whole
thing. Any noise at ail that goes on, or a tele-
vision or radic playing anywhere throuoghout the whole
thing is very casily rneard throughout the entire
buiiding. I say this only because this was one of

-

the suggestions that we had tefore the place was ever
baild, tha' the bedrooms te sourdproofed. This was
based on our old Hangar & cxperiences. Due to the
facs that heavy constriaction is going o all the
time, tkis piace is completely -iseless so far as
daytime sleeping. There 1s no pogsibility of sleep
arourd nere during the day duc to the Jackharmers

and congiruction work going on. So, if any shifs
work is goirg on, I reocommend trhat somsonc keep them
a motcl room, and sleep durirng the day at the motel

room if you are working nignt saifts around here ard
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trying to sleep during the day and run any kind of
night tests.

So far asz the people that we had with us that run the
place —— T think the place is very adeguately run.

I think one person here who certainly deserves
bougquets iz the maid, Joyce, who just can't do

enough for keeping all the laundry done. She keeps
the pl.ce, T think, very, very satisfactorily clean
and squared awzy. Pete, do you have anyihing to add?
Well, I didn't hear all of what you said, but I really
thought the crew quarters were a great savé for

us. 1 agree with all the things about the noises and
everything, with all the construction going on now.
Tt's kind of hard. I do think that there is one thing
Lhat T'm going to have to go on record as saying we
missed in our training, and there's no doubt about
about it. We were so pressed that we didn't have

enough time for adequate physical training.

15.2 Physical Training and Ajrcraft Flying

Cooper

There were two things; we had inadequate physical

training, and I think we were somewhat short on air-
plane flight time. T would have liked to have had a
few more days to be able —- when we were down here on

our last period of {ime -- to got out and just fly
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local.

I flew local once the whole time I wag down here.
Yes, I don't think I flew local at all.

No, that's right.

Aind T think, here again, we were caught in the
middle cf a bad scheduling situation, which higher
level would not allow us to do anything about. But,
I think we did the best we could with the short
anount of time we had. I personally feel that we were
extremely ghort on recregtional time and on flying
time, We were pretty hard pushed there and on

physical conditioning time.

Did you all ever get to talk to Scott Carpenter?
Yes.

Yes.

The last day, the second orbit before we were st
retro.

Yes, Just before retro.

15.4 Waiches and Clocks

FCSD Red

Conrad

Do you want to zay anything about watches and clocks?
T think Gordo mentioned his Acutron stayed within
4 seconds during the whole flight and we only set

it twice.
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Cooper My clock you talking about?
(3D Rep It was the one—-—
Cooper My own personsl Acutron I never reset and it was

some 15 geconds off at the end of the flight for the
whole 8-day pericd. The Acutron or: the panel, the
panel mounted Acutron, was--~I changed it about 4
gecords. Tt ran 4 seconds fast the entire fligns.
The Cmege that I wore was scme 2 minutes off the
first day and the second day was enother 1 minute
and some odd off, a% which time T Just quii winding
it. I quit winéing it about the third day and
never even bothered using it again. The stop waich
that I was--that I took along--at the end of the
third day wes atill only about 2 to 3 geconds off.
It actually was guite good and T just didn't have
cceasion to use one and let 1t run on down. And
then T cranked it up for reentry and started two
minutes after retrofire. Your clock over there ran
reasonably accurately —— your little B day clock over
there, didn't it?

Conrad Eight day clock ran reel well. I kept it on CMI--
the two big wrist watches 1 carried, 1 carried mainly

for the REP maneuver and didn't use them too much., T

did use them to count down to retrofire and my Glycene
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watch here I keps on G.m.t.

Discrovancies

Cooper

FCED Hep

Cooper

0K, T have g 1ittle liegt of discrepancies iimt that
I might just include here. These are discrepancies
that I nofed during the flight and some of them
have been noted before, but I night jus:t hif trhem
resl briefly, Just to make sure we have all of

them. 1. We lost the stage 2 IPS fuel

gage shortly after launch. 2. We encountered this
POGO effect at 2 minutes and 6 seconds. 3. We
lost communications nesr SECO on UHF FKo. .

meny of these have already been explained why, but
I just--I'1l get these down. 4. We lost fuel cell
02 tenk heaters. 5. The M-l experiment pooped ocut
and also I thought it was objectionably ncisy.

6. The gray interior paint flecks off of the guard
bars and off several arsas of the cockpit areas and
floats and fiecks arcund on the inside. 7. The
platform mode was no good for the burns and was not
holding the spacecraft as it should.

Let me ask one question., Did you ever try thet
pilatform control mode on the RCS gystem?

No, I didnt't. Sure didntt., I wish I had, I Just--
I guess I had just given it up at that point and

Just didn*t get around to it. I shouid have, The
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piatform mode should work very well. There!s no
reason why it shouldnt't work very well and 1 jJjust
can't heip but believe it was probably in the CAMS
system. 8. I would strongly recommend unsnapable
legs orn a harness like a regular aircraft parachute
harness with adjustable buckle-snap combination
things rather than the custom made harness that we
have. 1 think they would be much more ususble for
flight. 9. The cabin temperature gage failed--
came back in the fifth day for cne day and then went
back out again. 10. We did not use the polaroid
window covers for launch so we don't kiow how they
wiil evaluate holding on for launch. However, they
worked cut extremely well for fiight. 11. Hest
cycles are not observed. Too many little things
keep getting thrown In that require two people.

12. The PCU, gage wag very lrratic. It kept coming

2

up and indicating PCC, up around 1 mm and it did

2
that for a while and then beck down. 4nd, 13. Tape
recorder quit scome time during the fifth day. That's
about it.

We had a couple here—-let's ses, did we get the thirg

about cabin lights getting hot? And melting paint?

The &Lﬁﬁﬂﬁ Ee't\lnﬁ Aexfi:,gh they will burn your
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hands and in particular the bright overhead one is
very hot.

One other--let's see, we talked about the purge
awitches being 3-positioned rather than spring
loaded. And one other thing we noticed, one systems
glitch which seemed to affect either scanner--out
over the Pacific & couple of times we passed some
really, reslly, really big areas of cloud cover,

7 mean we were glmost--the whole visible gky or
ground was covered with clouds or & good portion of
it and this seemed to give the scanners fitse.

These same clouds were that big c¢loud that had all
the lightning in it foo--later on we--

Well, it may heve been. I didn't make any correla-
tion that way, but I, in the daytime, I noticed that
the scammers had quite a hard time doing their Job
when they were loocking at much horizon covered by
clouds. Got very irratic. I think that's a known
rhencmena~-with scanners, anyhow, but I Jjust wanted
to mention that they did kind of kick up when there
were a 1ot of clouds arcund. We talked about the
right suxiliary light bul® bug thing breaking off,

ind T have one question, There was one place in the

world where we E;ssed gt night a great deal of
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glgantic fires on the ground and Jjust out of curiecsity
I want to know where we were-—-—and it happened on

the sixth day at 0l hours 02 minutes and 15 seconds
5o maybe we!ll be able to find out where we were.
That's =ll I got, Gorde, how about you, anything
more?

No.

Ch, I got--Pete, you mentioned you biew that oxygen--
Blew the 0AMS sguib=--could not hear it blow. IHad

no way of telling that it really worked. You can't
pulse a regulator up and I did and it works Just

iike it does in the trainer. It gives it a blip, you
know, &nd you got to keep blipping it up, 4nd T
built it up to about 325 from about 300 just to see
if it would do it and it did. So the systerm

worked OK. But I still don't know that the sguib

was blown--you know you pulse, anyhow.

Well, other than looking.

Yesh., Well, I thought the squil was in the adapter.
No way of telling, T don't think.

If they are lucky they might have-~{laughter)

Well, they found a booster-~they might find the

adapter.
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15.6 Medical Aspects

Cooper

I agree completely that the crew area here should be
isclated from the medics. I don't feel that the
medical department should have anything whatsaever to
do with crew guartersj otherwise, I think the crew
should just go right shead and live up to flight day in
a motel or scmewhere else, because T have a very

strong feeling that the medical department is trying

to meke & clinic ouil of thig place up here,

I think the erew area should be held completely devoid
of mediecs, I don't think they should have anything to
do with the rumning of the crew quarters. T think the
crew should establish its own procedures of whether
they're going to have low residue diets,or . whethep
they're not going to have low residue diets, based upon
recommendations from previcus crews, from previcus

flight experiences along the way, and what everyone

~ who has worked with it has passed on. We hope we can

get all this information gathered up in & form that
each crew caming along can be given a condensation perhaps
of all the previous crew's comments on things of this

type, such as diets, methods of defecaticn and urination,
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uringtion systems, drinking water systems, and pre-
flight get~up type things, As far as the medical--

I'd 1ike to hit that specifically,
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We landed on.tﬁgvcarrier at’ -
nmid-morring, carrier time, and we accomplished not

one bit of debriefing or operational work inroughout
tnan day at all. We went tc bed that night withoas
ever having done one bit of our ocwm debriefing of any
kird, wratscever. The entire day was spert with

“he medical comomnity. I don't krow that we lost
anythirg there, pariicularly, tur I still Shink there
are a 1o%t of tnings you could sit down and stars
+taping that wouid be a lot fresher in your mind.
Although, I think with two peorle orn the flight, you
tend to jog ome arother enough trat vou don's forget
abous ;{hiﬁgs yveu might when core perscn has been crn a
flight. MNcw, so far gz *he preflight medical aspects,
T still have some very strerous objectionsg o 15 and
comments to make. T think that T—? dazys physical --
£iving thi* extensive a physical e that pericd of
time g kind of ridiculous. I think you recally drag
a guy throught the hoops there just 2 days hefore his
flight and completely grind him down on a very, very
extengive physical that I don't agree with *he medics
as being necessary. And T don't agree with all the
btlood-letting that was involwved in this. I think thaz
all ihe number of injections and sticks and reinger-

tions of isosopic blood and everything was completely
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unnecessary, and, again, was just a matter of re-

search rather than anything else.
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