Storr

ST

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

=

GEMINI XI
TECHNICAL DEBRIEFING

CLASSIFICATION CHANGE

To____ .
By auihorit}f of__
Changed by /,

SEPTEMBER 19, 1966

NOTICE: This document may be exempt from
pubiic disclosure under the Freedom of infor-

mation Act (5 U.S.C. 552). Requests for its re-
lease to persons outside the U. S. Government G ROU P 4
should be handled under the provisions of DOWNGRADED
NASA Policy Directive 1382.2. AT 3 YEAR INTERVALS;
DECLASSIFIED
AFTER 12 YEARS
:':':':':':':':' | CLASSIFIED DOCUMENT This marerial contains information
e et e effecting the National Defense of the United States within
etatat e " . the maaning of the esploenage laws, Title 18, t1.5.C., Secs.
OO 783 and 794, the transmission or revelotion of which in any
BN R N e manner to on vunoutherized persen is prohlbited by law.

MANNED SPACECRAFT CENTER
HOUSTON, TEXAS

-




m ¢

PREFACE

This preliminary transcript was made from voice tape recordings of
the Geaini XI Flight Crew debriefing conducted September 16, 17 and 18,

1966 at the Crew Quarters, Cape Kennedy, Florida.

Although a1l the msterial contained in this trenscript has been
rough edited, thes urgent need for preliminary transcript by mission

analysis personnel precluded a final edit prior to its publication.
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1.0 COUnTDIWT

seriion
It wert very suwoothiy on ths moming wa lawmched.
Sime and got righ*t into the spacecraf=.

Inseriion was norma..

1.2 Communications

Conrad

Fordon

Conrad

Conrad

Gordon

Conrad

Gordon

Communications were good and especially working on Press-to-
Talk. We could hear everybody and Z'm sure that wizh out
noise they could hear better. Our recommendation is <o stick
with the % minuies and come on at T-3% with PTT.

Continuous interphone.

Have the Houston Cap Comr check during the built~in hold end
right when they pick up the count, we go to recorder continuocus

and Continuous Interphone PIT.

This was where we encountered our problem at c¢rew Insertion.
Wher. we closed the left and right hand hatches and started the
cabin purge, we detected &2 lesk mround the ieft haich. We
went ahead and opened it end clogsed it again. We seem tc have
logt & little time there for some reason.

I was listening there you were not on the net,

Fo, T was not on the net.

There seemed to be some confusion as to what they hed done and

where they were going and therefore, the countdown was held
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but all it really toock was recycling the left hand hatch and
things went along normelly. There was some confusion as to
what they had and whether 1t was still leaking after the sec-
ond hatch closure. But it was not and we pressed on from

there.

1.4 Crew station controls and displays

Gordon

Conrad

1 noticed nothing sbnormal about the swiftch settings.

The baclkup crew had it ready to go end we picked up with the
Post-Insertion checklist and went right on with the count
winding up with everything or as it shouid be. T didn't have

any problems whaisoever,

1.5 Launch azimuth update

Gordon

Conrad

Launch szimuth update was on time, no abrormalities at s&li.
T-% update was on time and good.
Yeg, T-3 went in, which is what you are worried sbout. 3ut it

went in end everything worked fire.
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2.0 POWERED FLIGHT

of f

2.1 Lift-

Gordon

Conrad

2.2 Roll

No doubt in your mind, is there?

Ho doubt. The engine ignition is much guieter than you expect
it to be. Y vicked up the count with Stony at 3, 2, l-—counted
through zero and had myself calibrated to count wp through 4and
right after I 1left 3, the bolts bleow and we got 1lift-off,
Clocks started, Comp light came on, and we were on our way.

rOogram

Conrad

Gordon

Roll program came in at 8.4 seconds Just like it was supposed
te. 1 might point out that our event timer is good enough if
you go throush it enough times and you'tre really watching for
a roll program. You know exactly when 1t comes and there was
a discrepancy. Houston gave us 9 seconds for roll program

TC gave us 8.4, and I think TC was right.

Yes, I have 9 seconds from Houston and it was critical.

2.% Pitch program

Conrad

Conrad

Piteh program came in just like it was supposed {o and away

we went.

The cabin sealed off right when it was supposed to. No prob-
lem. Tittle high--5.8, BSuits were good-~never collapsed
around us or anything and we did go,of course,with Reecirc

ODern,
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2.5 ICS updazss
Gordon They were on time and called cut on time.

2,6 ¥ngine 1l operation

Corrad Ingine 1 operation was perfect.

2.7 neine 2 operation

Conrad Trgine 2 operation was Just iike i1 was supposed to be--lighis,
and so forth.

2.6 BECO

Conrad We hed BECO at 2:%4 and I'1l say this for i%, it seemed that
the whole siaging sequence of the Engine 1 lights coming on,
the fuel anrnd oxidizer needles pegging to the top, and Siage o
lights going out, all hsprened much faster thar I've seen I3
ir a sirmulation. The thing that irpressed me the most was the
Tuel and Oxidizer geges pegging ico the top. Man, they took
off like they had twice the spring force on them that they have
in the simalater. Maybe it was Just that I was spring-icaded

10 them.

3%
O
9]
et
)
E.

Gordon The only thing that I noticed as far as siaging is concerned
was that it's ouite an explosive change and I did see ar orange
flash. There wasn't any bvall or anytrning, just an orange flash
out the right-hand window.

Conrad Yeah, I zaw it out the corner of my eye, but I was pretty well

locked o the gages.
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2.10 lngine 2 ignition

Conrad Engine 2 ignition was smooth. T also had the feeling that the
acceleration on the g meter was just a little lower than you

gee in the simulator.

Z.11 RGS initiate

Gordon I'd called out IGS initiate about 19 seconds after staging,
which was nominal, and I recgll you didn't get RGS until about
~? seconds,

Conrad Yes, I called it out either over the air or to Dick that we
didn't get guldance at 2:48 and I expected to see it at 2:52.
It came in at 2:52 and steered very smoothly.

2.12 BSteering

Gorden The steering on the IGS needles was good all the way once it
brought it in from staging. It took out the pitch and yaw
right away and for the rest of the boosted flight there was no
more than half to one degree variance all the way to the top,

2.1% Go/No Go

Conrad The Go/No Go came out of Houston a little early, which was
fine, and we were GO, which was fine, and systems were f{ine.

2,14 Systems status

Gordon We had a number one section Delta P during the boosted flight.
Two zections did not have a Delta P at all. As soon as we

were inserted it steadied down and there was no light.
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2.1> SECO

Conrad I thouwght SECO was about 1 second late, We were expecting it
about 22 and 1 =aw it about 40 or 41.

Gordon The only thing I noticed about BECO wags the great amount of
Junk that came floating by the spacecraft.

Conrad I stayed on the gages; I never even locked out.

Gordon I just happened to notice it.

2.16 Communicaticns

Conrad

Commmications were good all the way. You could hear Houston
loud and clear. I had the impression by the way they were
talking to us, that they were getting us loud and clear all

the way through powered flight.
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3.0 INSERTION

5.1 Post SECO

Conrad

Gordcn

We'd really trained hard on this and I was in the process of
doing my cne potato, twe potato. I came right on with the
OAMS Control Power and I was looking at that. I came on with
OAMS Control Power, went from RATE COMMAND to DIRECT, unstowed
the Maneuver Controller, turned it on and about that time, as
I was changing my attitude and needles to RATE, Dick called
out the fact that we were pitching up slightly. This was in
yaw. The beoster left us with a slight pitehup, which actually
turned out very well,

I read address 72 at insertion at 25649, which was a little
bit below the nominal., We were expeclting a nominal of 25745.
When I read address 95, it came up 41 feet per second forward
which agreed right with the IVI readings, We were on our way

right there,

3.2 BSECO plus 30 seconds

Conrad

Gordon

Okay, spacecraft separation and thrusting--I tock a lock at
the IVIits, 1 don't remember the up-down or left-right, but
before geparation it was 41 feet per second forward, and I was
tickled to death to see 1t.

The IVI readings after sep--you called out 39 forward and

1 left.
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1.0

Wo rad vlanncd to separate au 6 mizutes, right on the money,
and I had =rained tc do it myself go Dicx could te rzading
compuzer, I rnorma’ly led wilh the Mameuver Conuvrceller grnd thorn
nit the Ber Spzcecraft Buttoen., - taizk that I was asoul 1 seo-
ond behind., I think T hit the trne Marcuver Contrclicr accoul

£:01 and Spacecrart Sep right afterwards. Thero was tho big

sur way. There was ro doubt sbout jt. We zot a groen Zep
Spacecraf~ Light. I orly put 2 ZTcet om and 1 gstarted rolling
right away using the needlss Lo zere yaw and the proper piich
down on the FD] needle, ard it woerked verfectly. Those needles
were gleady as a rock. We rolled right uprighi ard thers were
the beauifr] VI readinge--5% forward and @ left, anz, boy,

we were °on our wey. 1 started firing right away ard aittitude
rotes and damping is no provlem a4t =ll. Ti's really beantiful,
I surned ottt ths forward Hui T just didn't even bother wish

the X foos. T owas golrg to pick 1t up right ot the end.

Before T fipished burning, Dick camwe up with 15 sec
Wow, let me go back Lo address 85, 1 norma’ly read thas at
£:70, cut T missed it and picked it up &t 6:20. Address 85
read 1..£3% and the nomingl 85 reading was 11.7& which meant
that we were not quite as far downrange as we ghould have been,
T went Into the Traseriticn Jorreciicn charts right sway and

with that, coupled with the address 94, I calenlated an R
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degired of -5, OQur R actusl cut of 94 was zero. These two
corrections gave ws & -5 feet down that we needed, so we
appiied a down thrust for 15 seccnds.

Well, ilex's see, We did nosice =he debris at separation., 1
got a loud ang cliear GO for M=l. ¥o strain, We were burning
wher we g0% 1%, We expected tc be turning when we god 1t, and
I didn't expecs o hear anything elge after having looked a1t
the IVi's., I knew we wers cn the money.

FProm the Hendewvous charts my é; was -5 and with tre correciion

far.time to relative apcgee with an 33 for zerc downrange
error, it gave me a -15, which corverted *o a +23 seconds added
to the normal apcegee time, which we got from the ground befors
Tift-off, 5206 gave us a relative time to apogee of 52-59.

As we'lve already mentioned, the radialvelocizy correction was
& 15 second down burn. Out-of-plane, address €9, came up and
was positive 89, which converted to the second Delte Z cor-
rection and GET of burn. From the onboard computa:ibns, the
cut—-cf-plare turr was 29+40 and it calculated out ¢ be 3 feet
to the left. This iz the one we went with, The ground was
uwatle to give us an out-cf-vlane correction at that time.
Fete, I have nothing on communications, t was good through-
ounT.,

Yez, 1 remember CAP C0M called up the R a couple of times,

didntt he? 1 guess we didu't answer him right away. He
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wanted to know for sure if we got that. We got it., I don't
remember whether we answered or not, but it was close enough,
g0 we could press on,.

Gorden Module 111 loading after the insertion corrections was on bime,
It was the first thing I did affer we completed the insertion
corrections, Module TIT went in antomatically without verifi-
cation., We used the Address 01 and it went in with no problem.

3,3 Insertion checklist

Conrad This 18 again another one potato, two poiato routine that we
had Just practiced over and over and over again suited in the
gimilator and it really paid. As socon as the burn was com-
pPleted I went into my routine on my gside and Dick went into
his. The first thing I did was switch my FDM from COMPUTER
PLAT, and the needles were in PLAT/ATT. I right away centered
the yaw, centered the roll, took the pitch to what I knew it
should be for sbout 8 minutes, and that's right where we were.
We were right on schedule. At about 8% minutes we were through
burning. At that time T resched up, Jjettisoned the falrings
and came right bvack down again. As soon as 1T saw T had a
gcanner lock, I switched the platform from FREE to SEF,pulsed it
just a little bit to see that everything was going all right,
flipped it into RATE Mode, and it pitched wp just about 11
degrees or so and started torguing the platform right back in

pitch. We were in the SEF/PLAT Mode, so that we were aligning
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right away. In the meantime, Dick had already gotten the
computer program and 1 was beginning to see the IV1's count
up. Module T11 was going right in there. Then we had a reg-
ular Insertion checklist which I worked on my own and Dick
worked on his. Then we read them back to each other, After I
got into PLAT/ATT I was right back on at Boost Insert -SAFE
four letro Bocket Squibs -SAFE, Mineuver Cmtroller «QFF and
stowed-—and we got the D-ring stowed and we went right into
the checklist, Dick read 1t to me and we did it. We got it
all done and i1t was done on time, We started at 10 minutes
and we started right into our unstowage.

Cne thing 1 wouwld like to add to the insertion--I did get from
the ground that we wevre late on lift-off by one half a second.
This would normally mean a correctiom, a radial burn down of

3 feet, but T got the callout that we had a late lift—off of
about a half a second after all the burns were done, and con-
sequently we didn't apply this small correction at all.

It may have accounted for the faclt that we were behind a 1litlle
bit.

Tt could have.

We were behind just a ftad at relative apogee. Really, 11 was

immaterial at that polnt.
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Gordon

Conrad

Gordon

Conrad

Gordon
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4.0 ORBITAL OPERATIONS

There was no out-of-plane meneuver update. The ground could
not give us one and we c¢alled back and 40ld them we were going
on our own, which was 3 feet cut-of-plane to the left, at
29:40. At 25 minutes I had one little funny there. I came on
with the rader and I got a L ock Zight for & little while, long
enough to meke me think I had it, and then it broke. I went
heck to standby and started doing something else. I came on
with <he radar again as I pitched up and then I had solid lock,
I never lost it again un*il later on, which we'll get into.

As far as Agene Acq time is concerned —— when Pete cailed out
+hat he had it, I hit Address %6 and I got 61.45 out of *hat.
I may have been a Iittle hit late.

That's visual.

I hed him earlier then that visuaelly end Dick didn't get to it
right away.

But I did read out 62.45 miles

That's after 29 minutes,

We've already talked about that 29 minute out-of-vlane correc-
tiom.

We hurned the 3 feef. Afttitudes and rates were fine.
Addresses 23, 24 and 92 were all verified. No problem. Set up

and verified well shead of schedule.
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Gordon

Conrad

Gordon

Conrad
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Oksy, we got our TPI backup. It came through loud and clear
at Tananarive.

The TPT backup from the ground -- GET of burn was 49 + 43.
Address 25 was 01%96, Address 26 was 00170, Address 27 was
90066, XHA was 18.9, YRA was -8.6, range at 45 was 22.7 miles
&ndjé at 45 was 107.

They were all good. Okay, it's a2 good thing John called out
Radiator to FLOW and Evap to NORMAL becausc we were hustling
and that's why we had him eall it out. By golly, he called
them and we had not switched it and, boy, we put them in right
there and got that out of the way.

Start Comp was on time at 45:30, or on our clock 20:30 after a
new clock start time. I might mention what that was at this
point.

Yes, because of the late clock-start time we got into rendez-
vous at about three minutes elapsed time cur time.

Start clock time for our computations at TPI was 27 + 29 after
lift-off.

Okay, now let me Just say something right there. We had the
Agena visually in the daylight. We picked up the flashing
lights when we went into the darkness. 1 had the reticle up
and on and they were within a half a degree of radar boresight.
I was really impressed. We had solid radar needles. There was

no doubt about it. I ecould track either on radar needles or
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Gordon

Conrad

Gordon

Conrad

Gordon

Conrad

CONFIDENTIAL

optically, and radar needles were solid. I will say that I
had training to use optical tracking and everytime Dick wanted
a reading, becsuse the optical and the radar agreed so well, I
went ahead and tracked optically. It was a good thing as T
will get to later that we had trained to do this too.

Ckay, let's go into the TPT burn. We have already covered the
backup TPI from the ground at Tananarive, After all was said
and done, it came out this way: Ground was 139.6 forward,

17 down, and 6.6 left. The closed loop solution was 140 for-
ward, 27 down, and 5 left. Onboard backup was 140 forward,

22 down, and 4 left.

We were the happiest guys in the whole world.

We were shaking hands at that point becauge we felt at that
time that we could have burned any one of them and it would
have done the Jjob.

So, obviously, we went closed loop.

The start time for this calculation, when it was all applied in
a single vector, was caelculated to be 142 feet forward at -8
degrees on the ball., We started on time at 22:24 on our clock
restart. 'The length of burn was nominal. We quit at 25:3%6.

T was impressed with this fact that the backup times were the
same as the computer times, within a second ¢of each other,

Yes, hit it right on the money.
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We burned in Rate Command cn the computer Astitude Mode and it
was just no sirain at all. We just burned t out in a singlie
oburrn with the aft firirg thrusters like Gang Busters..

After TPI PGl onboard was 70 percent. Pete called it out. 1
made & mental note of it, I didn't write it down anywhere

but —

I thought it was a little low considering that we were as nom-
inal as were, compared to what we had seen in the simulator.
When we were rnominal like that in the simulatof, even with a
little Zelta V for out-of-plane thrown in, ususlly we were
around 78 or B0 percent. I was a little surprised to see it
about 10 percent down, but I wasn't worried.

Ckay, the 49:49, 16-1, was received at Carnarvon and all we did
wag acknowledge.

Right. We told them we had s good TPI burn ciosed loop. We
rassed them all the solutions, as a matter of fact, to keep
everybody haonpy.

Let me say one thing here. I did use my red lines on my little
M=% Checklist. They hit the really critical items. I made sure
Dick had Orb Rate compensate in at 45 minutes., I mede sure that
Dick had 20 00100 in when we switched tc rendezvous. And I made
sure that it came out after TPI, AIl I did was ask Dick. Ee
hit them all but we were double checking each other 211 *the way

through.
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At our clock time of 32 minutes, which was a total elapsed iime
of approximately 57, Address 96 was 34.7 degrees,

Ard that was done with cpiical *rack.

Okay, at the next chreck point, or the first correction, the
first vernier, Address 96 was 37.6. Address 36, which is range,
was 11.79, and range rate, Address 35 was 87, At the next one
Address 96 was 41.2. That was all we rneeded for computed
backup firstMidecourse correction. I got % aft and € up on that
ccrrecsion. The closed lcoop correction was I forward, 4 ﬁp,

and 4 right. We burned the closed loop. The Delita V of the
burn was as I just mentiorned. The GET of ihe burr was right
after that caleulation, at about 36 minutes on our clock
restart,

That was done on the green Comp Light green which is %€ minutes.
It was right on schedule

Okey, the seccnd correction - we'lre probably going to talk

abcut that one at great length, because this is where we

started getting into “iroudble. Fete, do you have to go ahead
with the radar bit on this one?

I was waiching the time pretiy close and we were coming up at
abcut 41 or 42 minutes, I'm not exactly sure what the time
correlation is. Maybe you remember, Dick, but I was looking

for 40 and Comp Light to go from green to out, indicating that

we were going o grab the seven radar date points.
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I had about 2 minutes %o go when the light went off ard T was
swliching my scar from tracking out the window fo make sure
the rader rneedles siayed centered, and I noiiced the radar
neadleg atarted w0 move off fairly rapidly. 1t pitched ur in
elevatior and moved right in azimuth indicating that the targe:
was moving up and to the righit. I instinctively started to
pulse to the radar necedles, but I put my scan right back to the
sight and T wes tracking cff. Right ther and therc | thougnt
something was funny, so I went back and centered it optically
and tne radar needles coniinued off to whers they indicated
anout 3 degrees pitch up and 3 degrees yaw right and 1 said
sonething to you right away, and you said, "Did you forget to
gwitcn the anternag?"

I think T had switched them, bhub I sent 260 again because I
krew we should rave been on the spirel. I can's remember
whethier I gert it earlier. We were keyed tc send it at 2C
degrees elevation. Now, I know I didn't send it for the first
correctior. But at that time I reached down and T gsent 260
whichk is the spira? antenrns srd got no MAR

“rat was the secord glitch, in *hat we had a 1ittle quick
discuszion and Jick sent it a couple times ard I asked nim o
send dipole %o see if he got aliP ., The thing that was funny
here was the radar lock on was solid the whole %time; the

lockon Zight stayed on. We ghould have gotien a AP indicatirg
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, - . . - . . . 1y = .
thats we rad switehes from dipele to goirel, Wow we 11 telx

povee baonh tnie luek of light, +thies varticular problen
plavued g throwshout the Z1light on the Agenz, The noxs

wae Jhe avdwath cane vack In and Lhe yaw

v back in ang bracked throush and went out yew % degrees

Tazt,  The olovaddon cams in end tre asimul® came buck 1o the
cemter and trocked 3 degrocs tc the left. UWow at trhet peins,
T exid the <ioved locp is going to be wrong; we've missed the

radar data zeinvs.

d yonz out and 1 know thal it hoed data peodnts that were at

lecsh 3 degrees cff in both ariruth and elevation, T just
raid, YI'm tracking them optically and you go arnead., I'm goding
(o surn your cloged lcop solution., We had to make a decision
right there. We vad it wirod. I reaily wasan't ftoo cencerncd il

we didn't toon anytoine, T fimared we'd get hin,

iore'e what it came wup for this cne 96 was 64.6 this was

the oodicnl trocking now 64,6 degress clevation. "he noxt
data poin' —— Address 9€ was 64.3, ths range was %Z.63%, and the
ranze rate was 49 Feet per second. The oirer angle, Address 26,
was 4.3, 1 oot o sackan sclution of 2 feet forward and 1 up.
At this zeint oy range ~ analog runge - was very steady. Uy
analog range rate was oscillating sbout the proper range rate in

the order of 1% to 20 feet zlus or minus., Now, aprarently the
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computer rang rate was good because Dick read the é 1hat he
read out of thoe computer and if it hadn't beon good ﬁ,infor—
malion we'd have gotten outgarbage., We believed it and made
thal back up zalculation on it, Well, as far as the closed loop
sclution is concerned here, it came up with 1 foot forward and 3
up and those twe points agreed exactly with the backup, as far &
as 2 feet forwerd and 1 up, This is excellent correlsiion
between the two. The only anomaly in this correction was that
the closed loop came up with 11 feet to the right. Now we knew
this was wrong because of the way the needlss were looking, You
could tell we didn't have any oui-of-plane. We were sitting on
the very edge of the bellyband, and T knew that we might have
Just a tad in there, but there wasn't any 11 feet right and T
wasn't about to burn it.

3o, consequently, we burned the backup solution of 2 feet for-
ward and 1 up.

And, boy, right after that things really started to happen.
Delta V of the burn was about 2 feet forward and 1 up and this
was applied at 48 minutes on the clock start snd ag far as the
attitude rntes during burn, the control mode was the same as
before. The computer was switched to NAV Mode right after the
burn was completed. Addresses 25, 26, and 27 were zerocd, and
we pushed Start Comp. We went inertial needles one time for the

rest of the braking maneuver.

CONFIDENTIAL



Lonred

Gordon

LonrL

oricn

Conrad

CONFIDENTIAL

Trings glarted happeni we were zghout 90 degrees. W were

dircetiy tnderneath him za¢ he turned into deyligha,
et was a suroriss, the trilliance of this targset, Wo were

hobn serawbliag for sunglassca.

inag on. I ornever c wine ¢n, end T wier T had,

poceuse 1% did czuse me a bit of cenfgion because T ocould
harsly sse my "0DI. When T locked back in I coulcn't sec the
cLtilude dndicator. T was really harnging or those inartial
reedlee. Bul T had cncuss lrasck on the dnerdia? neegles to
know Snal the line of sight ratcs werce practically nolhing,
S0, consequertly, we didn'l follow any cerftain braking mansuver.
Fete was gurprised that he couid sec tre rurning lighis on the
Agene, ard Just by visual obscrvaticn we thought we were a lot
closer tran we weres. 1 was reading Addresses 36 and 4% o hin
all <he e,

T azaw ithe running lighls just oefore he broke into dayiighl,
vut T ccula gec the flasning light obvicusly nmuecn <hosor, and

I could sec tre two belly runving lights very clearly, and thea

ne Tturned into daylighl. Xow leb me go bsack to ihe gnalog

range., The analog range was ogcillating and so was raygre
rute, bual thoy were apparently osciliating approximaiely arcund
Lhe righl magnitude. At ihis peint we were righl arocund 50 Toet

por gecond. I told Dick T was going to pull off some, and I

gid, and I think T pulled it off to acout 40 feet por sccond.
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concerned with cur ciosing rate so when
out-gf-plane on him, I Just let 1% dzilt a litile out-of-plane
znd thon neld him off in the sight because I thought if I
whifferdill T don't want to hit him. 3But the braking worked

cut real good. We just really siid in tnere.

Corderr While Pete was maintaining visgusl truck, T was reading
Addresses 36 and %5, and I felt they were good down %o, probably
50C feet, whon they alss guit at this time. I had nothing in
betweer thai, sc the last porilon of the vraking wes really all
doze vigually. The last pit of information I remeuwber having

PR
botnding

=
ct
juy
Lp]
|_..|
o
4]

was Address 36 for something fike 180 feet. The
I saw on the tall was, we were sliding throusrn 105 degrees just
g little »i4 out iz front of hiw, just where we waznted to be. I
tet us dxift 2 1ittle bit %o the vight so that we caze up on the
right side of him and we did a trree dimensional where we slid
ap the right side, stopped level with him, rolled the spacecraft
up and did, around in Tromi of nim, a 180 tec whers we wound uo
gitting right up in fromt of the docking cone. Siatdon keeping
was a piece of cake. We dreove right up o the docking cone and
we stayed In Raete Command wmess of the time. T found that 1f I
Just kept my hand off i{ ané bleeped the thrusters that things

were geing good, and T may even have gwitched to Pulse a tiume
: = 1

cr two. T don't remember nows that will be cn the tapes. 3ut
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we Jugi slid uwp iv Tront of ke cockir

cone, Wa Woro

the Tdsghts, and wo wore hoving a discussiorn wi

woe vicked up Fouoton and we zot s GO Tor decking.  The Agena was

I WO-T15 we drove 1L rignt in there.  Thore's nothincg o 14,

And T trhink tre biggest surprise was the latch ongsgement; wo

o

ir Lhere and it grabboed us d7 snd rigidized.

cley was norma..  Dick wont throwsh as
Arona compans wont,  Cheex The frm-olop lighz.  re Apons nover
roved a3 far as T could tell cven in FO-1.  We wore wancoring o

ibLle i bocause T oL we

tning like Tnal ofF of the pole, and I nosiced that it wandered
a 13ttle bit. T think T askesd vou tos question, "Aro wo in

BZ-1T" kow, et me stop righi thcre. Woen 1 oopenes my Iof

of dngcrilicon, T vlanrcd 1o

tage oul an oxLra Laps, ard I zjanned to uake oul She
zlso plurmed So lurn on itre 16 millimcter
camera ot the end of the third correciicn, bul due to radar
funmy al ths third correction I completely forget So durm on the

camore. Pwl I ogot it later on gometime - I think I wos orotthy

cloae 3o rim, probably % or £ ircusand feoot before 1 tumied the

camera on, I firally rewowbered it. T oover did geos thatl
moter cut nor did T get tre cxtra veice tupe out bscausc lrere

was o Lowel in frornt of the light metor, ang T couldn' [Mna

iL riget away ane 1 didn't want to get wrapned zround axle,
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I figured we had good camcra settings. The other anomaly was
that at one hour into the rendezvous we never did gel tho tape
running light, so we have only the first hour of the rendezvous

on a tape,

If I remember right we were very close to being right on itime.
T think it was 1:34 that we docked. And as far as D-3 is con-
cerned, that burn was made at 1 + 5% + 10, Prop quantity was

55 percent. 02 and H2 were off scale high. We burned for a

Delta T of 25 seconds. Pushed Start Comp st 18 seconds.
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o Sodeoss By an Lhe end of Fhowas aoipus D029, Troncllant

- 3
i niny 2t the ond ol Lnls burn weas 5% puroont, Waner gl
voad Tr oy owae 500 As ar added highllghe Ioresd Bl and #5200 20

wiea OUULLL U2 wan 0005, That laxcs care of D-4. Trhoe undock-

irng was nemwirally done with the Tlight plan. T <nink wo woero

L ime winae lihmy one.

DI

cnal oo,

ored "o urdocx owag pheno
Foraon we ueod commard P20 ter this cne.  When the docking cons is
urzigidized and exterdad the latern ls roizased. The roaction

of the decking cone unrizidizing Jjust.pushedl the spececraft fres,

and we ¢idn't rtave to touch a bhaingg,

b
o)
o
1§
&)
=
o

Corrad We drificd oul o aboul & gquarter oo a ha D a per s
I never tocucnod the controls or anyihice. Tt pushoed ug rvight

straighs out frer the Agenz, T4 was goocoth and wunbolicowvablo.

G-76, Wo hzd the tlack and.

We zupred at P00 rigct intn
white film "caded ‘n che camcra. | double checked ithe propor
camera sotlings, and we did Mede B, Beguesce 0L ocub-of-uplans
e 10 mirules, oo T ohad Diecx Surn whe foena tane recorder ofT,

and T zaid we'd nregos right nts J60 0 We wornl right back frn fto
Lthe gocord saquence ard irished L all in 20 minelos of lapo
ard dumpzd s Haowaii, dida’s we?  YWe asked chao 12 we csuld do
1w and L@ worksd oul {inc.

Gordon We did thom both, and I think the bLaps was cumped gl Saraarvon,

Hight .
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(kay, we dumped both of them at Carnarvon. That was it.

fend atter that dump we went right in and did Wode B, Sequence
04 on time. And we had that done bet'orse Hawaii.

Thai Mode B, Senquence 03 included the nuzzle and, boy, we
swuck the nose right in there within, T7'd estimate ld inches,
of the sensor.  And 1| was sitting with my eyeballs righl rext
to the decking cone,

Lel's see, the next docking at 3:2%, was dome by ‘he pilot.

Tt locked Just like the first cone. PFC-1 again. No problem
maintaining position. It wag in RATE COMMAND for the final
docking and the contact velocity was, probably, three goarters
of a foot per second. The undocking-—here's where we had a
iittle anomaly. We didn't notice this till later, however.
But we used the hardline connection for this undecking. (Taed
the unrigidize switch and went to the UNRIGIDIZE position.

It did undock and it Just pushed ugz oul like it did before.
We'll come back to this one. ‘“he reason it's kind of a funny

oo

ig that when we came back to dock after the 5-26 Mode A, the

4

ks Lo

linear one, which was also done on time--when we came back
dock in darkness, for the third deocking, we did not have a dock
light. W%We leoked the cone over and 1t appeared to us that the
latches were not all the way extended. B¢ I sent 220 and the
dockirng——-—

And you didn't get a MAP,
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Fin wre does 1okl wont 2o ook,

Moyt lher bhe dock nor the rigidived lights woero on. Whern we

2

e opigree. we didn'b o get s MAP, and we didn't ceo lhe

cono move, i apnarcnty thne lezches cxtencged and the dook

Light canc

53, we douzed,

Yen. ‘wo owoent shead and docked.

frd woe didn't uge Lne hardline comnooeslion ey noroe atter Lhooc,
woe always dsed Command 220 <o undock.

Fweryvime wo docked affor we wert through arn automasic dock ng
soquenco, you always hld the rigl (?/do:ék switen,

Tha='s worrcet. O<ay, for the firs? Lhrill of a lifetime

TaT i

wiis lhe oul-of-planc P95 callbralicn bturr,  Tol me uol

cug mt o thal PYer the updazes.  ThWis was 4 visne crange . GED of

4 plue 28 nius 57, Delwa Vool 104,74, duravior 1 plug 25,

Addrogas Pf wazs —— 1 got Lo smeared In my nolas hers oul
think b wae 210404 - ard we gobt thay i on Lime.  We wonl
through the orocsdures took for our P95 Lras
olara, Times ara procedurcs went ss oxpectos, and Thean the
surnriasce of your 110 was when Jhat PP3 chgizne ignised.

Well, let's add scmethirng ihero. “Therowere a ccuple of IZutle

things thatl woe hada':s cxpecled Lo sce, AL ] minute and
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22 secords there's gome secuence in there—-I1 guess, the bi-
wrozellant velive or something gets pressurized, and there's
a little rumhle zhat gces on in the Agena, and i3 apiis cut
sorething, out the left sice.

T agree. 1t was very noticeable, before the PPS bhurnm.

1t happere 1 minute and 22 seconds and then you gc through
1:24 ard ncthing happens and, boy, at 1:25, kapowee! It

-

really it uz,

Okay, it burned on Sime and 14 hed a VI shutdown. The Engine
Arr/Stov swiitch was rgcycled on time to STCP positiorn and then
g.l of the post-hurn commands were gent,

Let's menticn the next thing. I had my rate needles cn RATE,
and all I sew was about 2 degrees per second, but I neticed
that the ball waendered cut pretiy goeod in attitude, in yaw,

I didn't notice this on the needles for that particuiar burn.
Maybe T didn't even gsee the needles this time, for this short
duration burn, because this thing no more ignited than it was
shut off. T still had my hand on the Engine Stop Switch. It
was definitely a VM shutdown. DPete ca led tc me ard I Ilipped
the Ergine Switch to the 570P position.

Ckay, 05:35103. 5-29 experiment. Right on schedule.

We didn't have 5-25, remember?
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Ve, wul o ows aubssluled a couploe of ozher things fer it.

wrin oand Gwo core s photegraphs rathoer tran Lhoe ©ibration

Ynich roguired & Littls oxtra mencuvering, buin, we did i1 ‘us.

an we olanred Lo do 5-2%, We zoirted at the CGoperschein, wanl

inerzia’ on She Agzcerna, srnd ook Lhe pholographs ws adverticed

i Lhe zack of our took., 1 think they were 1 minuic, werorn's

They wers 1 mirule Tor the Cegerngehein and a 5 sccond phohu
Sor Lre comet, which wo used the zointing comrands for no
anansc. Solnting comuards for thoe comat nebking mors Lnan
yaw 142 degrees ard pltck up 16 degrees. And the Segen-—.
scroln vnotegraphs were done al g plus 17 degree pitcoup a5
surset, ard this was dene on tre 85-2€6 magazinpe, oiclure
numbzrs 47, 46, 45 and A4; and the comet wasn 44 to 34, §5-29
wat rot dons - Lhadl wag to photograpn the libwation points -
dve to tne delay in lauren frorc Fridey to Monday., Trey were

in the Milxy Way thet oxoerimeort was scrubzoed.

i
o

Ay 063140 we gave g crow slalus report., That's writsen down
ir the fTight plan,
It wasn't done until later. 3But “here was one. Crew status

reports were charged, and it was given at that time.-
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4+

Woell, iet me Just say something right there. We used this

Livlle summary flight plan irn which we had written some of our
swn cucy, and 1t really paid. We had cur liitle unstcwage cucs
and everyihing else, We had practiced encugh of this in the
simulator, sulted with the ecuipment, thai we weni right by

the rumberes, We suayed right on 1t and it was tough. We had:
10 Keep going, going, going. 4s lorng &s we husitled and stuck
wish cur fiignt tlarn, it came cutv like 1+ was suppesed <o,

PLA upiates and fuel cell purges. Really notaing to szay.

'y were nomiral in all respects,

We warted to really start comserving fuel, so at 06:45:00 when
Dick did his nighi docking, that's all we did.

We wecn did = daylight docking and a rnight decking., All four

were acconplished with the Agena in FC-1.

Right, We didn't want to waste attitude gas zoing to FC-£,

We knew we could dock okay in FC-6 go we used FC-1, the cheap

node.

Sleep periods ard eat pericds. What can you say about those”
We als whon we felt like we ngeded 1t. We slept as much as we
could, and when we woke up we abe as much as we fell we needed
EEPESS Il o

Yes, we drank ail the time, too.

We drark water wherever we ccould,

Crew atatus reperis are down here somewhere.
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We had one at 7:40; then there was a big long sleep period,
and we picked it up at breakfast. We might add, for the firui
sleep period, we slept on the Agena - the Agena in #C-1, TDA
forward, or spacecraft BEF. Now, I guess we go right into the
next one, Platform alignment - we always went to FC-2, and
caged the platform on the Agena. And that was all there was
Well, let's sav one thing, you really did have to let it
gyrocompass & little bit in FC-2 because it wandered around
about 10 degrees, not so much in pitch, It held pitch real
good, but it seemed to wander in yaw. It wasn't too much in
roll, but it would roll al the time. It was about 2 or 3
degrees.

In FC-1.

Yes, the biggest, the most noticeable one was yaw, in FC-1,
But as scon as you went to FC-Z the Agena stabilized right
down, and it was solid as a rock and caged the platform

S~11 experiment was the next thing on the list. We did
North/South airglow, Sequence 02 with ne particular problem,
The S-11 bracket for this flight was a new one in which some
of the old pitch and yaw was taken out, and as for the head
position for the Pilot in sighting on the horizon, it was
confortable. There was no problem in controlling the Agena/
gpacecraft combination on the horizon for those pictures. It

was really a simple operation to do.
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Yes, it depended on how we wanted to arc arocund. We used Pulse
or Direct. The Spacecraft/Agena combination flew beauti-
fully inDirect , If you wanted to get somewhere and crank it
up to a degree or a degree and a half or Z degreeg per second
to get there, well, give her a shot in Direct and away you would
go. There is one thing we forgot to mention when we were
talking about this, and that was my up/down thruster braking.
It was g 1little soft.

Somewhere in there we picked up & number !eight where did we
pick that up?

T think that was while we were docked. When we went to yaw
we would get a roll right out of it.

Yes, I wrote that down somewhere., It was before EVA because

I lost the card 1 wrote 1t down on on the EVA,

Well, let's see, Apcllo sump tank photographs. The Apollo sump
tank photographs were all done as per the procedure book.
Exactly as written, and there was no particular problem in
doing these maneuvers on the Agena and it went according to
the procedure book. We did Mode A which was the high/low
energy slosh test., We did Mode B which was side tank slosh
test, and I might add Mode C was done in a minimum impulsge
burn and Mode B on the first docking. So those are all taken
care of,

PLA updates always came in on time when scheduled, and we
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copied them, and if somebody wants to check them, they are all
ir tne book,

EVL sunset, I don't recall that., We used sunrise plus i
ninuves.

Ves, we went through 2 1itile 3itty on that. What w2 were
locking for was ZVA gunrige time plus 10 minutes, and than
wa went through a couaple af lighining-like computeiicns, and

Lad the grcund correct tnem, so that we could roll tne Agena

te the rigri inertisl attitude snd sll fthrat stuff.

We did dc a fuel cell purge while we were waiting to zo IVA
after some of the prep was done.

We skipped the one that was scheduled there, znd Just decided
trnat we wokld do i% as late as possible in ire TVA prep.

20-1 GO/N0O/GCwas received, and I guess we wani $¢ talx about
the EVA prev a little bit,

Yas, Okay, we are off ard running. We started cur ZVA prep
rigat on schedule, and this is probably cur first mistake,
because we had practiced thal EVA prer so many btimes that we
kai all the gear oui and running not more than 45 or 50 min-
utes after we siarted this long 2-hocur IVA prep period. We
got the XLES out, hooked it up, and sitarted running & [low

check and everything, thern started dumpirg the cabin. The only

way we could keep Dick cool wag by running the EL3S, and then
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wer ot into lhis ditty of rewring the heafter for a lorg time.
The =105 wes dumpirng oxygoen o fass and we were dumpingr 10 out
of the caklin s fasl ihat he canual heater couldr'™t keep un
with 1. We had to do scmetnirng, oo we reconnescted him to ihe
5ult loop ard ghus of Lhe FLES and got our oxygen quantisy
srraiphtensd out agein.

1 coneur on this EVA pren. We were allowing oursolves
4 hours and ail that did wes ges us in troublc,
Yes, 1% surs did, becauss we were ready toc go so [ax belore
she VA prep. Actually, we discussed ssgking them to go a rev
carly, We wercn't all lheo way through 1t at thai poinl where
we could make & gdroeision. 1 kird of wisn now that ws had made
Lhe decigior to msk lo go o rev early, because we wore really
ready o go. Then we just had fo gli there with all this Junk
OTi.
Well, I thirk as far ag the DVA prep was concerroed, where T
ran irto iroutls or the vmbilical MVA was gelting ‘hat =VA
Vi30r on.
Boy, I'il say.

I Just worked my tail off getiing ihat darn EVA viscor op wizh

the suit fully pressurlized. ! olmply cousdn'l do Dt
You have got to reslize thal | am strapped in with a sult
irtegrity check pulled, all bustonsd up, with gioves on, and

1

whexn he closss hig viser and locks 1t and pressurizes Shere
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is no way he can do it. And I got it commected on the loft
side of the helmet, but 1 couldn't reach him to get ib on the
right side and boy, oh, boy, 1In =coro-g he was up against the
celling in & pressurized suil, and he worked and worksd some
35 minutes on and off aftcr e had sal there with all this
gear on for an hour and a half, He got all ready to go, and
he couldn't get it, I kept saying, maybe he ought to go with
it half undone and over his face, and that reaily wasn't
8 good idea, and go finally after he rested, he gave it hics
gll but maximum effort as we wore coming up on the time right
at the end, and it took him aboutl % minutes, and he got it.
But he was already winded. He was already hot.

Gordon Yes, I was fairly saturated wilh sweal because the spacecraflt
wae not depresgurived, and I wasn'l getting any eooling out
the EL33. It was really s bad situvation. I don't think it
was the inability teo put that on. 1T had trouble with that EVA
viscr later on even in a soft suwit. The thing just would
not fit right and kept getting inside the fail bar and was
terrible, I even had my helmet off one time and tried to put
it on and the fittings were so tight that I could hardly get
it on without any gloves on - with my bare hands.

Conrad it is amazing that he got it on pressurized. t was a supreme
effort, and that is the trouble. It was a supreme effort and

yYou were tired before you ever started. But we got the EVA and
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depressurized right on schedule. We had the Agena inertial

at the right atiitude, and the hatch popped open, and then the
fun began.

Well, the thing we noticed right off the bat was that 1 had a
tendency to floatl up and out of the cockpit, and Pete had to
continually pull me down.

Yes, that is something we hadn't plammed on., I had to hold
him all the time.

I think this is caused by the flow cut the pressure valve at
the botton of the ELSS., There is encugh ocutflow of gas out
that valve thal you actually develup a Delta V in = zero-g
environment. This problem was not too bad once I stocd in

the seat. Extending the handrail waz no problem. I retrieved
the 5-9 package, I released the handle, put on the tether,
and I had a little trouble pulling it out of the box, but

when I got the handle all the way over, it did come out of

the box without any trouble, and I handed it in to Pete. Okay,
the next thing tc do is install the EVA csamers.

Well, waif a minute, leb's carry it all the way through. You
handed the $-9 in to me and U ththered it as planned and shoved
it down between my legs. You went back Lo installing the
CAMoIr .

Yes, and this is where I had a little trouble, The washer was

ort the camera, and I could not readily install the camera in
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ine receplacls, 2 had te lew TPete lob mo go up real nigh go

my sody avove Lhe camera arnd had to push down ocn 1t guile

hard to ot bthe camers in the receplacle. It did go in and
did lock in place. 3wl L did nollce or Lthal recso
arce the caocers was installed arnd Tointing feorward, ‘hal later
on wher. T came tack ard changed it to T-16 position, I couldn't
rovase 14 at all. T had to vake the camera complete’y out of
the bracket and reinstall 1% ir the D-16 position.
Jorrad Tha! ig where we goi another apomaly alsc. 3ecacvse while he

was deing tris, he apparcnily Rit the strixe stop outton on

= +

the camerz ard il rar for a while. 1 finally noiiced that the
rm light was ocn inside and krnew L hadn'l pushsa the button and
I couldatt figurs oul how Lthe camsra gol on,  We had =z lituls
dlscussion abeutv vhat while he wes suvside,

cordon Okay, ag far as the umbilical ¥VA g concerned, other tanan the
work in the hasch, when I firet atlempted to go up o She
Lgora gfacccrai’t Tother, T tried to push cf'f of the hatch and
the havch heldirg device, and using ‘he ‘echinique thal Gexe
Cernarn had suggested, 1 tried to grab hold of the HCE thrusters

ag a wid-poinl vefore Z ot so the docking bar. Woll, the

whole crux of this problem wasm wihen I pushed of? the toruster,
T floated up above the THA andéd wenl above St and missed com-

clelely, and Pete hauled me back in wiih the wumsilica’.

tried it agaln arnd dic mansge to grab the TDA and ire handholds.
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Donrad Well, it was by the skin of your little finger you got 1t
though, because you were arcing up as you weni hy.

Gordon Well, we did get it, and I tried to getr myself in position on
the gpacecrafl, as I had done before., I wanted to use my legs
inside the docking cone to help wedge myself in there so that
1 could have both hands free. DBut, unfortunately, this was
not the case, It didn't happen this way. I had to uze my
left hand and hang on to the handhold on the left side and do
all the work and ettaching this tether with my right hand.
And this was a monumental task as far as 1 was concerned.

Conrad Yes, now let's stop right there. I had watched you do this
very task in the zero-g airplane. You could get in that zero-g
airplane and whistle up tc that thing and get yourself parked
where you were completely astride it and pull yourself down,
but you never could do that up there. You were off ilhe thing,
and you never got your legs as far forward in the TDA as you
did in the zero-g airplane. It Jjust wasn't quite the same.
And there you were, 1 kept seeing you working away, having to

hang on with your left hand,
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Gurdon Tethering was difficult; 1L was g0 hard to mairntaln my poaiticn
and work un thiw thing, that 1 let my fect (loat up and out of
thoere ard use one of the handhoids and one hand on the clamp,

I had an awful lof of trouble screwing this clamp down.
Iwvery time § tried to furn ii, it would swivel on the docking
bar,

Conrad several times before you lel go, 16 did this., Tt was getting
obvious that you were rmuning out of steam and [ think thatl
I asked you to rest a couple times, and you did. In 2 or % min-
ule periocds, you sah there and blurped., Bub il was an effort
to stay where you were wilh your feet in there, and then you'd
Fleoat up and give a twist, and the darpn thing would spin arournd
and you would hang on for dear life with one hand.

Gordon Anyhow , 1 firally geot the clamp on to my satisfaction. The
tether was in place, There was one test remaining Lo do up
there, and that was to install the mirror. 1 took one tug at
the cover that was over thal mirror, and it didn't give an
inch. T jush gove 3L owun apd said Forged it, 1 came back Lo
the hatbch.

Conrad That was quiie a job getting you hack tu the hatch., You askad
me to do something a couple of times. T gave you a very 1ight
tug and you started to take off up and away [rom Lhe hatch.

Gordon Well, we did gel back to the hateh, and by this btime L was

pretly oexhausted, We stood there for a long time trying to
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cateh up with everything, and the only thirg that was really
wrorg was thal 1 was having Lrcutle with my right =zyve. Thisg
wiy merely a matter of sweat In ny eye, and 1 was having
trouble seeing out of 14, It was acusual sweat, and it wes
slinging my cye. I wag completely exhausted at the time.
wartet to get back o thas adaprer very badly for lhe nightside
casg, but we talzed about this and made the decisicr to lngroess
rather then leave me out lhere for lhe rightside pasg,

Caonrad Thig wag the problem. 1% was obvious that Dick had cxperdec
g great deal of cnergy, aad I wasr't sure how much more he
could expernd, I was afrald lhat if it was as difficolt for
him tc get to the front as 1t was to get into the back, he
was going to be completely exbavsted spairn, and he'd ride uhe
rightside pass cut. We had agreed that Ye wasn't goirg to
waste his energy getting the D-1% because he'd never get into
the btack. 83u herc was a question of getting o the hack ang
riding cur the rnightsidec pasg there. I was efraid that he
would got tired getting back there and got tired a third time
rrying to get these cameras out of there ard everything and gel
back fo the spacecraft. We had gone through the [1lw charnge
ard everything snd wo sried to rest. At this point, woe had
beer atout 35 - 40 minvtes Irnto the IVA and this vrotiem wish
his eyc was that there was no cvaporation of water or sweat.

Gorndon As far as the ELSS cperation was concerned, as far as cooliag
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down the body temperature, it was probably satisfactory. I
did go to high flow and it seemed 1o be working properly but,
as & matter of fact 1 really put out a lot of energy and was
really beat at this time. I could see with no problem. It
wags Just a matter of irritation in one eye, it had to get bet-
ter, but the decision was made to ingress. In retrospect after
we had done this snd talked about 1%, T think there was only
one thing we could have more seriously discussed. That was

to leave me standing in the hatch for that nightside pass and
let me take a look at ourselves the next daybreak and then

g0 back to the adapter. I really hated to give up that adap-
ter work. 1 felt that probably the most important part of the
umbilical EVA was to get back in the adapter and get that
equipment out and evaluate thoge foot restraints. I personally
feel very badly about not being able to de thias,

However, we had a decision to make - either to get back in or
stay out there. I was concerned because he couldn't see out

of one eye, and it had nct improved in the 5 or 6 or 7 minutes
that he had rested, and he was still breathing pretty darn
hard.

Yes, no doubt about it, I was tired.

1 was happy with the decision, I still stick with it., I think
that if we went back to do that whole EVA operation over again,

we could probably get it all done, with what we know now. We
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had practiced this, and we just didn't have trouble with the
gear, It is just that we did four times the amount of wark

to do the same task that you had done many times before in
both the zero-g airplane and in practice at cone g.

Gene Cerman warned me about thig and I took it to heart, 1
knew it was going to be harder, but I had no idea of the mag-
nitude. The task 1tselfl was a relatively simple task to do,
but as it turned out, it was mcnumental. I think the results
of the tether evaluation bear some fruiti that would be as good
as umhilical EVA,

We handled a tremendous amounmt of clap trap in the cockpit;
John mentioned it. We were a little better off with the amount
of tether, but otherwise, we had the same amount of gear, We
took a fair amount of time in the ingress operation., We went
slowly and surcly on it, and it worked ocut line. We got the
hatch closed and started to repress before we went into dark-
ness. And that's why I wanted to make sure that we did the
ingress in the daytime with all the bits and pieces and tethers
we had floaling around. We should have film of all ouxr work

on the flight, both from the outside camera and the inside
camers.

The ingress was no problem. I would venture kLo say the ingress

waas the least amount of work that 1 did.

Seems to me I took & couple of Hasselblad shots of you standing
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in the hatch with all the clap trap floating around.

The ingress itself was the éasiest task of all the umbilical
EVA, Tgot down in the seat and the hatch came cleosed. I
pulled it down myself...

Banged the old hatch right down to the first latch on the
ratchet and dogged it in.

The Fost Ingress procedure was no problem., We just sat there
and rested and collected all this stuff and a little while
later we-

We practiced this enough times so that we knew exactly how to
handle it and what went where. We had the things marked cor-
rectly and it went very well.

Turing the equipment Jettison and the opening of the hatch, T
was strapped in the seat. I went back on the ship's ECS sys-
tem to get another suit integrity check, opened the hatch, and
by being in the gseat, I was able to get rid of the ELES and the
gregt huge duffle hag that we had full of clap trap that we
could get rid of, The equipment jettison was no problem at all,
and T was able to pull the hatch down while strapped in the

seat.
We jettisoned it out of plane retrograde, slightly up.

All the fuel cell purges went very nominally. During fuel cell

purges at the end of the mission, we did get a Hydrogen Delta P

light. Power down was according to the
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procedure, no anomalies.

We unstowed the dosimeter, we kept very close track of how our
stowage went, kept it in hand at all times. We were alwayc in
the proper configuration., 28:37 crew status report: I know we
rassed them whenever we were asked for them., We tried to be
ready for them in advance, The dosimeter readings were 9
events and just a smidgen over ,1 Rad., I'm not sure whether
that was zero at the start of the scale, I'm not sure whether
we were getiing that much or not,

We took a good rest after the EVA and went back on the flight
plan at 28 hours.

The rest of the day's activities ag far as the eat period and
the 5-11 dock, sequence zero one was done, sunset 29 + 20 into
the mission. ©Sleep periocd was nominal; we probably both got
the best sleep that night than we did during the rest of the
flight.

We slept 5 or 6 hours-solid.

5—4 MNeurcspora activation was noc preblem. T understood it,
activated it, and stowed it in the spacecraft. T think it
ended up in an overhead pouch on my side for most of the
flight.

That time is wrong on the de-briefing, we did it on time some-
where arcund 30:15 over Hawsaii.

It was done real time, however,
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We went into the alined platform to the sleep period.

The third day was one of our biggest and longest days. 1 guess
things started out with a fuel cell purge and a crew status
report right after breakfast. We had received a 45-1 GO, and
this will only give the PPS posigrade bhurn for the high alti-
tude. Pete, you want te talk about the whole high altitude
bit?

We did it just as we planned to do it. We had our update; we
had Velocity Meter load in and verified the night before, I'm
sure they looked at the Agena all night and determined it was
G0, and that's where we ran inte our little anomaly again; it
started to get worse, Coming up to within an hour ¢f the burn,
we were sending thrust commands to the Agena, and then you sent
a command and didn't get it back. We sent the same command a-
gain, and you got it back. We discussed this - we passed it

to Houston, and they locked at the data and determined that
everytime we sent something, even though we weren't getting
MAP3, it was going into spacecraft., We kicked it around and
everybedy decided that everything was GO, I have to admit I
was a little worried there. It was a heck of a time to have

a little glitch like that show up, especially where we planned
to power the Agena down after the burn. So, we had a checkoff
list written out and I got the GET of the burn at 40 29 59.

I set it up on the checklist at 3 minutes from it, 40 26 59,
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to start our cvent timer dowr at 57, and we counted the Agens
down again ust like we have it wriiten in the book. We went
exacltly by the numbers., We were 1n Orb Rate of 4the platform;
we burred, and we got an ertirely different burn. We wers in
different lighting conditions with respect with whzt we saw.

We did get a large attitude excursion. I guess it at aboui

& degrees,

Wren the PES engire ignited, it started yawing, and the

needle I was locking at, went to the right very slowly; there
wasn't anything fast abovt it, but it did go to about 8 degrees
right and, at the same rate, came right back to zero, T would
guess that the needles were null after about 10 seconds cf burn
time. The needles were back in null snd the thing progressed
right cn through to a VM shutdown. The Engine Stop switch was
put to 3TOP. Addresses 80, 81, 82, were read out and passed <o
ground, 1 didn't record these at this time. We were too tusy
with otzer things but they were passed To the ground,

We had preped to do this burn in reenizry configuration fully
suited, face pliate closed, proper stowasge, We had organized
our cameras and everything, We had talked about it the night
before - we talked about 1% many times belore but we went over
it again *that night before we went to gleep. We were really
organized, bui when we shut down we did one thing off the

schedule. I wags Just a smidgen late getiing the platform into

CONFIDENTIAL



46

Jordon

Sonrad

Gordor

CONFIDENTIAL

FRET.  We passed that informatiorn Lo the grovnd and tola them
Lhiat mighl havpern., Wz krpew we wore going to gol o big surprisc
cut of that burn, and 1711 tel: you ihal wasz Lhe bigo:
of my life - tras Zong burn on <The PRI,

It was really something to look at toe accelercmeter afterwaras.
It was —-1.1G, and you're ranging on those strazs the whole time

un=il that thing shute off and it releases you righs back fo

7 . . . . P . b )
26 peconds is a long lime on this Shing, This Sig orange plume
efuct - we vhotogravhed all threce of them... .My window was so

T

dirty, der't know how good the photographirng ls going to be.
We phosograpted <hem as the righs setiing, P-2 and 1/200 will
wagh out cveryihing else but the plume., You get a libilie plume
at light up, and 1 guess or thege short burns, you'as thinx
that's plume 21l the time, but the slume disappears cree thatl
engine gets up toe ful?l thrus:. There was some ligh: from the

il

tire crangey nature, while it was making the long

englins,

purr, but just az it shut dewrn, you gol this plume offect again.

You get big orange Tlume, and when 1t vents, it verls all
kinds of stuf?t,

I might add “nat the biggest Lhirg T moniteored durlirs “hesc
burns was itrne attltude sxcursicra. I geriously doubl 1L you

rea'ly noiice Llkhe Status Display Panel or main ergine red at

that “ime. Maybe youw would if it came on.,
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Conrad Well, on the last burn, when you couldn't see the panel, we
nade two burns, and we were getting in the swing of it, and I
was doing pretty good, I was tollowing she maln red, ‘he ratc
needles, and the event tinme.

Gordon You were watching that one, because the sun position was so
had, that I couldn*t see ai all.

Conrad It's a coordinated job, and we practiced enough in the simulator
8o that we knew what we were doing, and s= we made each burn,
we noticed more and did better. We learned from experience.

Gordon Qkay, this high altitude stuff, in a word, was phenomenal; it
was almosl unbelievable, We ook photographs out of both win-
dows with wide angle 9 millimeter lenses on the Hasselblad and
the Maurer camera and the 18 millimeter lenses on the cther
motion picture camera. We did 5-5 and 5-6 on the way up to
apogee, and we got apogee over Australia, We did the 5-11
photographs on the night slde on the way back down, with no
problems encountered doing these ihings at all., In the second
orbit, 8-5 and 8-6 photographs were also taken, All these
things were dene on time, and, hopefully, some of these photo-
graphs will be as spectacular as the real sight.

Conrad We could see Africa, Indig, and Australis all at the same time.
It was a sight beyond description.

Gordon As far ag coming back down for the PPS reirograde burn, we

did exactly as planned.
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We did this 360 st the top, Jirsi apozee, for the $5-26, aznd

wer didr'l have the Agena vecorder on. I was houving lhat they
sob 1L in real tinme al Carparven since we were high ercugh
and overything. sven though we werc v acquisitlion rarnge, cur
antenra pattern or goemeshing mast have veon such that they

were havirg lelemetry trouvvles. I hope <hey got that data bo-

cause 1t was rot on thoe Agena tape dunip.

o

I think the rcascon 1t wasn'l was beonuss the recorder wasn'!l
tvrned off ooor ecrovgh, 1L ran more thar 20 minuszo,

Wrer we cams up Lo Zrd apogee we rclled her wp to the ball
engle. Acsually, 1t wasn's w00 bad in the real world. In tho
gimzlator, for scome reascr, 1 loss treck of which way is whal,
apd in Lhe real world, csing able o look out the windows, wo
stayed fairly well organized on that, and ball angle didnts
mean Lhat moeh to vs., I oshould sdd, that we did most of the
phoitographs cuil of Dick's window, tecause mine was sc bad, T
have reasonzble assurance that Lhey are good. We seoi the Agena
up in FC¥ ir the right attitude, ard we Just Lot her gyro com—
pass hall way arcund lthe world. We were satisf™iad that as about

50 degrees ovw our inertigl ball ihat the Agora wasn't back gyro

cumpassing, Attluudes wesre good, and we wenl ahezd and caged
our ball at ‘hel time. We freed it wp Jusl as we had writtea

in cur procedurcs bo {rec up Lthe orb-raile Lo nornioor our rotlro-

grade vurns.  That was when a whele differcont geb of lighiing
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oonditions began. This time we saw a lot of things on the
Agena that we didn't see before, We had the sun behind the
Agena shining up inte the tail pipe, and just at the burn time
the sun was in Dick's window, but it wasn't in mine. I had a
good look at the status display panel. I could also see the
flame from the 16 1b. thrusters, which I hadn't seen before,
and this time with the sun shining up the Agena engine, I ncver
gaw the plume, and I never saw any flame from the engine at
all., I was looking into black sky with the sun behind the
Agena.

I didn't monitor anything on this retrograde burn except the
attitudes. The sun was in my window and I just couldn't see
anything out of the window at all so I just buried my head in
the cockpit., This time, however, there was a yaw excursion in
the opposite direction, the needle deflected to the left and
it slowly went out to a maximom of about 7 degrees. It slowly
came right back in %o the null and once again we recorded

80 81 82, rather we didn't record them, but pagsed them on to
the ground and they have all these recorded.

We apparently got beautiful cutoffs up and down and we came
right back down again where we were supposed to and in the
same orbit.

I guness the next big item was the EVA prep for the standup EVA,

By this time the cockpit was wery well cleaned out of all the
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garbage and there was no problem here and we took our time

this time in ZVA prep.

We tola ther we were running iate, and we werer't going to
worry about it. We ate a meal, thai was the big thing, We
needed fcod so we ate a meal, We took our time., We knew

where the gear was and again we practiced EVA prep =zo much that
we didrn't need anywhere near the 2 hours., It came out Jjust
right. As a matter of fact, we had about 15, no, we had 20
minutes tou go to EVA and 1 had 3o urinate. So I even uncid

my suit, took out the urine device which we had stowed, hocked
it up, unhcoked, hocked up the suit and did another suit integ-
rity check and we hit it right on time.

This time the EVA was nothirng abrormal at all, in faes, 11 waz
as far as I am concerned, the most enjoyable. We aid the 5-132
pictures with the Agens in inertizl contrel mode...in the

star field, Peie was satisfied %hat the star field was right.

I cou:d reach down while starding in the open ratcn. I reached
down and commanded 401 so the Agens would be inertial and we
had no trouble at all, taking the S-1% pictures. Pete timed
all the exposures; he gave me & mark at the beginning and the
end of each one, They were all done and we go%t three con-
stellations. There are a series of photographs asscciated

with each one and we had a nice long rest period while EVA

during thai dayside pass where we had excellert opportunity
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to getl scme Hasselblad pictures while standing in the hatch
with the Agena inertially controlled rolled over 80 degrees

to the left. I was looking straight down on the Gulf Coast

as we went across.

We got our fingers crosged on those photog though becauze we
had the right camera settings in there, but unfortunately we
didn't tape the camera. They may have moved off a couple of..
but we think what happened was that we moved the next setting
which would have had to take the pictures that F-8 at 1/125,
rather than at F-11 at 1/250, which was the same combination.
We may have a little Jiggle in it but he steaded it on the
spacecraft structure. I got my fingers crossed that these came
out.

I do too, Thatt's exactly how it went.

Again, things went smoother than we expected in steering the
Agena around. I used Rate Command end that did cost us a fair
amount of fuel, but we saw that we were getting things done
well, We didn't really think we had a chance to get all six
series on the two night passes, but by golly, we got all of
them with time to spare at the end. We shot a bucket of fuel
on it, but it wasn't that much that I was worried., I knew
that we were going to have enocugh fuel by keeping on the sched-
ule.

i think that this was the correct way o get those pictures. T
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dentt know how they came out, but usirg the Agena tc control
vhe attitudes and the inertial modes by having the ACS on was,
you might say, the "tikl boo® in Yaking Those nictures.

Conrad We'd still Te up there arcing around in PULSE trying %o do it
in a hard suit, but RATE COMMAND Jjust tock zll the sweat off

it.
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Cordor Sc that ola staadun BEVA with the 5-1% was a real pleasant

cxnoricnee and we didn't find anythirg that wentl wrong in any

of thet. It was right on time ard it was & real sivple tring
o do.
Conrad Dick, things woas so well lhere on ithe first nignt pass, bnat

I trocght thatl rather ihar get tired or sowmelhing like that, I
made theo suggestion thnat we pop back in and cliose the nateh

L7 we had sncough oxyzer. Dick wiasn't tired and 1

thought I'd just mzke sure that we siayed less tired, because

Topping in and out without that BELSS and all thaat stuff turmecd

cut to ve just casy. Houstor clcared us back that cverything

wasg cleared for picture teking. We figured we'd de it as
planred then, and thai was tac best decisicon. T was wrong in
trying te think thai we should pop back in and close the hazsch
and mepress and rest after a few minutes.

Gordon Fven after thal was all cvoer, wre ingress itsclf was nc nroclen.
Iz facz, T almest just sat in tre seat and pullied the hazch down

oped 17 rizhl on 1y head., There was ne oroulem here at
all.

Corrad  Actually, you did thas and I reached over and closed it Zo the
last ratchet.

Gordon There arc no parbicular problems in fuel ceil murges and plal-

form aligne. Thcse are always done on scredule in real time

when we are over a station cr on the flight nlan or et cther
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times.

Well, we started out on the tether evaluaiion right out of pro-
cedures. I guess that I don't realize how sensitive the
slightest forces are even to a large wvehicle up there. So,
when we undocked, it didn'i break the tether free from the
velcro and I had to apply a fairly hefty shot aft, I though,

to jerk it free and start it out. Well, then it started out
real good but it left it with a right lateral translation. I
Jockeyed around as we were backing up and I stayed over on the
right side of him. Then, we got to about 50 feet and I guess
it hung up in that little loop in the box in the other section.
T had to go into it and back out end jerk it. I could notice
that when 1 did this, it would upset the Agena a little bit but
of course the Agena was running inertially stabilized then in
PC-2 and then we backed agll the way out, we saw the flag come
out and before I could get it stopped, I hit the end of the
tether, but the tether was hung behind the right handle.

Pete, I'd like to make a comment on that. 7T don't think it was
hung on the handle because that tether was pushed down with an
extra amount velcro on the bottom portion of that strap because
the spacecraft's end of the strap was laying on top of it and we
wanted to be sure that that came cut first. I really do think

that it was gtill the velcro holding that on.
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% may have heen. Whatever it wasg, it took us guite a bit of
jcckeying te get up asbove and sort of co-op at an angle up, and
this ran us out of cur T% rinutes, arnd past the local vertical.
I wasn't ready for it or anything, and I just shot the
7% minutes. I figured we will see what we can do here, and then
we ran intc the next phenomena of the spinning tether. Then

that tether staried spinning around and was rotating in =a

- counterclockwise direction like a2 gkip rope. Everyiime I get

[

the back nalf of the Agena end upset and forced into me and I
jockeyed arpund there about ten minutes. I finally got out
there to a slack, straight, tether, I don't know how we goi the
evin ouv of it, but we firnally did, and then I goi lined out
right. It tock me a litile while to get all back in front and
lined up cn the Agena and roll 180 still and everyining. We
finally got =et up.

I firally turned the ACS off.

Yes, we turned the ACS coff and I fired aft and dowrn for 10

1C seconde and turned it loose and hoy that's when we god our
next purovrise, vecause I backed into <hat tether very gently,
and we ronestly stretched it as we were firing. We gtretched it
enough so that when we leit go of 1t, we didn't have a little bit
of slack in it - we had a great big locp. It locked like we
were reading back into the Agenz. T was really tempied to do

something, but everytcedy said the best thing you can do, is just
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leave it alone; so we really gritted our teeth. I wanted to do
something but I knew I shouldn't so I let it go., Sure enough the
the slack pulled out and it stayed tight the rest of the time.
Well, it had a 1ittle slack in it because the operations were
pretty good.

Gordon The tether by and large was snug and had a sine wave up and down
cccaslonally but that was all.

Conrad I think you can see all this wvery well in the movies that we got
if the film came out. We took a lot of movies of it.

Gordon  The surprising thing of all is we continued on into the night
side pass realizing that the thing was moving out there, in
front of us, but it was getting swmaller and we only lost sight
of it once.

Conrad Yes, we lost sight of it the very first time when we had the
large slack, and we never lost sight of it again. It stayed up
and in front of us and it wandered in yaw. The Gemini yaw was
as much as 45 degrees from the tether. When we came out of the
firgt night side pass, the tether was all rolled. We had
obvicusly rolied you know, 30 times or so, with respect to the
Agena. It kept rolling, but it never seemed to me that it
rolled in the reverse direction.

Gordon It never did. It always rolled in the same direction.

Conrad The oscillations got down very low and the tether got very taut,

but there was no cause for alarm. It would come up a couple of
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times and then it would stop. Ard ther you gsuys tricd to talk
ug inte splrning up fester, and T wanted to lcave woll enougn

ulome, Tor awvhile. 1% iock vs & whilc to nayeh out which wey

we were goirng sc that when we did szin up, we'd add veloodly
and do everylhing in the right dlreclion. And we applicd it
righ, and then 1t teock off again. We got this big slicg shot

cifect, and ire Geomini really wernt wild on Shat one., We got ud

!
to a 60 degree vaw Ffor the Zether and T couldn't stand thes, so
I fired her up irn pulse and I Juagt killed the yew and uitch rate
and boy 1T Just started like that was it. It was siable
af'ter thaw and il wag just beoautiful.
We went Lrrough anolher night side and a portion of the day side
pass at 2 higher rotation retc which we revorted to the grouvnd
25 hest as we could, and we could get it off ihe Agena aittitude.
But the thing was nose to nose and was like a rock the whole
time.
Yes, and we even got Yo est. T think we werce doing several
other things., We gol to where we didn't even worry abour it.
Tren we falked zboul de-svinning aend vwow we were going to do
tris.  We decided we'd cetch it on the horizon and be lined up

-+

in the right direction, andé when we werc all et to do i, I

was going to Tire in, Dick was going to turn the Agena on iner-

tial, and as soon as I saw slack I was going o jettison the bar

ard be in Rate Commanrnd ard ‘ust sion everyihing to it. We weont
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throngh the elaborate procedure of turning off all the circuit
breakers long before that. We were all set up to Jjettison at
any time. I hit the jeitison switch and little old piecee of
debris shot out of it, but the bar didn't move. I had a slight
sinking spell and T hit the switch the second time and the bar
took off the second time. The tether snapped out ard the Agena
control gystem came on and we fired up in Rate Command and
thrusted Just a little bit and we were station keeping.
Bverything stopped within 30 seconds - everything. Steady as a
rock.

Sixty times easier than doing it in simulation.

That was it as far as the tether operation was concerned.

T feel if we had to do it over aguin, we could probably gel this
combination stable in the gravity gradient. It may take a little
fooling arcund but T think you cowld do it. If the Agena had
the ability Yo point straight down in orb-rate it would have
been a piece of cake, I think.

I think we both had the feeling that this gravity gradient would
work, if we could have stabilized ourselves to begin with that
the combination wouldn't even have moved. 1t was phenomenal the
way it actually stabllized out and we just had rotation of the
tight tether all the time.

These are couple of corrections we picked up from listening to

the tape before. On boosted flight at SECO we had green man
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agrain, cohn fad it on 18, zrnda we hed two decided big burps rigns

ol Lo BECC pricr to spacceraft scoparztion. I would say they

ceourred net more than five seccnds aefter SECO and it was bure

il then ano was prowty

and mayue a Tuo

revid bang tang.

Very destinctive, there was ne doubt about what was goins on.

Wer ddd nave s couple of Inedverionl cireuit broaksr operations.

Ore of them was tre electric timer wiaich fouled up the TRS and
il

they had fc ro-syne the clocks in the spacceraft. T hit that

whorn

I was turred around coing some stewing. Tho otrer circunit
breaker thai T remorbor ia on ke standup BEVA.  Dick knocked off

P monert of

the #1 5uit Pan circuit breaker and we had a slis

panic, trinking tne 02 High rate had come on and oee of ug had

a loak. We discovercd itrat very repidly ernd gos it oveck on.
Lfrother Thing on tris scand up VA T should menticn was “hat
~hings were going sc well out cver the Atlantdc after The day-
slide piroiures wores btakern, thal we both fell aslecp with him
cutside and me inside.

I war-ed “o weko a corractiorn to the TPT on the initial rendov-
vous. In reviewing the flight nlen, I just wanted to correct
tre rurbers, We said that the ground scluiicn was exacltly as
the dircciions as onboard, wut in reviewing the addressco thoy

read up. The oui-of-planc burn was in the ouvpcaite direcction of
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what the onboard and computer calculations turned out to be. I
checked the addrcesses, and it was such that their out-of-plane
was 6.6 1o the right, where the closed loop was 5 left and the
backup was 4 feft. And the other corrections I wanted to make
is this. I actually read down 22 as the up down correction and
in reviewing the charts again, T had made a mistake and looking
at the numbers it should have been 27 down. And this correlates
exactly with the closed loop as far as 4 aft up and down is
concerned. There was a one foot difference in the out-of-plane
to the left. T actually made an error in reading it. I had
recorded 22 during the fiight which didn't really wmake any
difference. We were cloge enough that the decision was made to
go at the closed loop, and it's still valid, but I wanted to
point ocut that the backup chart accuracy wasg such that they
agreed exactly with the closed loop solution. It was just my
migtake in reading it. Pete, I think to continue the flight
plan, the next thing after the tether evaluation was the sepa-
ration burn from the Agena. This was the ground computed burn
for the next morning.

Conrad Yeg, at f{ifty-three hours we alined the platform flying SEF,
station keeping behind the Agena in Plat Mode was no strain.
We had a good fifteen minute zlinement on it. Obviouasly from
the re-rendezvous it must have been a good alinement because we

had essentially no ocut-of-plane to the Agena afterwards. After
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the SEP burn and when we rendezvoused it was less than a foct
rer second owi-of-plane.

I'11 just go over *that burn. The seperation burm from the
Agena was at 53%:24:56, Delta V was 8.8, Address 25 wae 00 051,
Addrese 26 was 90071, Address 27 was all zip. We used a forward
firing thruster, the maneuver was pesigrade and up. We used
Address 55 all 9's to have the #DI needles in the correct wmode
for using *he forward firirg *thruster.

Okay, and T have a commen® ¢n that. That's a béd way for the
ground to handle the burn. That particular burn using the for-
ward firing thruster, evern though we put in the legie, 53, all
9's, which iz the logic Tor forward firirg thrusters. It
requires you to roll the spacecraft uwpside down if you are going
tc use the generated plane commands out of the computer. And
that was +to0 me a peculiar way te continue station keeping and
make the forward firing thruster burn away from the Agena, 1
would have perferred, and it's so easy station keeping, that we
could have siation kept with the Agena out my left window and
made thai burn with the aft firing thrusters which is the normal
way to burn and to me is the woet accurate way to bvurn. I wound
up making this burn in two cowponents, aft and up, siaying zero,
zero, zero on the bail. I had no pointing needles +o dc it om,
and we Just lucked out in killing ocut the residuals. It just

turned ous that the burn worked pretty good. But I thought
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that was an awful awkward way tc burm.

They were actually zere, the address B0, 81, 82 were gzerc. And
we were foriunate to get them o zerc. Oxay, I think the next
thing tha® aprears in the flight plan was another burn which was
5 trade off turn, and it was aiso & calivraszicn burn for D-3.
¥ow the way this burn was done was so that wo could get <he

B-% guantities and reccrd thom in *re precedure bock., The
ground undated us for this burn o be at 54:57:27. Delta V of
8.9 feet. Duration of O + 11, yaw 180 dsgrees, pitch 5€ degrees
up. Address 25 was 90058, 26 was 20074, 27 was all zips. We
use the aft firing thrusters, It was retrograde ard up. Fow o
be able to get the information for D-3, we burned exactiy for
eleven seccnds, storped theburn then I recoried Address 80, 81
and 82. A1 the end of the aleven seconds Addregs 80 wag

winus 3029, Address Bl was 0000, Address 87,00005. Now that
wae all the informaiion that was needed for ithe D-3% other than
tre weights and the cuantities. Let me correct thai. Those
regiduals I read were for the first buvrn. At the end of the
eleven esccond burm Address 8D read 2.9 at the start and at the
end of the burn it read minus .9, Trose are the correct numbers
for the D-3. After the D-3 porticn was completed we did con-
tinue to burn out the vresiduals, This, of course, didn'i take
rart in the D-% experiment, so the residnals were wnull for that

burn. Then there was & 1ittle experiment with the hydrogen
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blew e saguib or trooe vaguum genl, puwped up the
vressurs to 670 DEI. 0 I guess 660 was an high as we gob and

this wag Lhe first Lime we discovered lnat the ¥Manuzl Heater
npoaltion on bre hydeogem is o te held., I0 won't stey 1n vlace.

1 knew it was a snring loadoed switceh, but tnis is thoe kird of

kriow wag tre facht that 11 was going fo take 30 minutes nolding
that darn switch to punmp that hydrogen pressure from 450 4o 670,

It'a vot 5 foot heat reator 1like the CQ Marual eatcr whizh

throws the blocks to 1it.

This was very disconcersing. I tcok my survival knifzs and
wodged AL dn theres so thal fhe dog—gere swilen weuld suay on oo
wo o alan't nave o nold 11 for %0 winules. The Torees on that
switch are prelty @igh and iv's riget noxl le ths guard, It wasm
nothirg morn thrn o owin-ir-the-rock o khave 1o zeld thet

awl berne Woe zos 2t up thare then we turnad the heater off and
lefl 14 <eal woy over nignt.

Thor we had o momenlary pardce beceauvso sowewhers aleong the line

10

we @witehed over to the 0. positicn white Dick had his knife

sl in <ne hesior. W ilzoked over and saw 680 on the gaups
[

artd we igured we had tzen damping hydrogen overboard and id
searcd the heck oul of uws, We sudderly realized we had nos aorne

this ana that we were in the oxygon poesition. We went back to
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the hydrogen position and sure encush we hadn't done anything

1o the pressure. We were gtill at about 620,

For the rest of the days activities we had an eat period right
alfter that and then we went into D-15 for two night passes.
There was no probdlem with the operation of D-1% as far as turn-
ing it on and warming it up was concerned. The monitor fit into
the bracket okay, with no problem with it., I will mention that
the picture.....

something was wrong with the alinement.

It was skewed 4% degrees on the monitor so that instead of the
secenery below flowing from the top of the monitor directly to
the bottom, it started in the upper right hand corner and wmoved
to the lower left hand corner. This was a little disconcerting
at firet. I took the TV monitor and held it in my knees angd
rotated i1 4% degrees so we could correlate with what was going
on below ug, or what was underneath with what was being viewed
in the monitor,

T will gay there apparently is a lot of 1ight from the night air
glow that the D-15 equipment is capable of picking up. CGConse-
quently, for a large portion of the passes we locked at an awful
lot of c¢louds. The clouds stood out on the D-15 Just like it
was a natural photograph., You could actually see the cumulus
build ups, the lightning flashes would appear on the scope.

Attitude thrusters would be picked up and you could readily see
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211 of fhesge indings on the D-15 ecquipmens. 1 was able tc call
sut he ceast line on the firsl pass gscross the coast of Chili
in Setzh America. I owid Pete Zhat T could see the coast line
o bre monitor. He could nel pick il vwp. I'm not sure you
avar gaw 1t an woe went across it. Fordunately the cloud cover
snded & few nlles of £ the cozgl line so tral there was a dis-

tirict brook betwoen the ¢louds and the land mass of South

Admorica, I6 wag resndily apoasront thal tre coagt line was

In ail fuirness te the Mark T eveballs, trhe TV ftubes Dot a lot
of tright 1ight into the cockpit. We were flying sori of on
iratruments Lo a peint and everytving, so I had the red lights
on WYy sidc UD Drobtty brighl and wy window wes terribly dirty.

It was diriy snough so hide secornd and third magnitude stars wn
when I <fried =o 1lcok throvgh the center. So I didn't really
try and Lock irat nard for the experiment because what I could
sce at right wag rnot 2 fair eveluation on my cart. TIf I really
tried to gee 2t nignt I trink T wovrld have scen a coasd line.

As we came asoross that firgt night, 1f yow'll remember, it wes
dvsk and i1 was dayligrt, Once we got in cloger, got vertically
wnderneath tris thing, you could actually pick it up beesuse the
clouds werc kind of blocking it off from way out there.

You're talking about the D-157

Yes.
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Tho firat ceomments 1 was naking werce about my eyes.

The Tiral Lime we came acrcoan the coast of Houth Anerica, on

~he monitor you could pick out the mountaing, there were s
couple of dry lake beds that you could see znd correlate with
woeat we saw cus the windew. Now, by and large any 1arge light
goarce Will wash outl that monlior and ag we camnc acreas South
Americu brhere were a lol of thundersiorms and & lod of lighiring
on the ground. We could readily see this on thoe meonilor.  As
we came acrosg, destinctive features were mainly cloud coverageo.
You could see firves on the ground guite rezdily. You could plck
ot clilcg only beeause of the light that happened to ke thero.
Trerce weren't any features that we could indentify, wui these
grogs features were readily apparent Jjust by locking at the
monitor, Ag we came across the eastorn coast of Bouth America
we picked up an awful Tol of cloud coverage durirng the uwasc
aorons tho Atlantic or the way into Africa. Hsgentlially all we
paw there was clioud coverage ane ligh'tning on the meoniior, Once
zgain as we cams across Africsa and up to the northeast we picked
up the same Teatures, T picked up *the coast line. I was nel

-+

zble Yo pick up any rivers tut the coast line, fires on tac

groumd, lightning aad clcudg were read¢ily appsrcnt. We came

across bhe lowern Lthe led Sea directly dntc the Indian

Ocecan. The castern coagt line of Africa was readily apparsnt on

the monitor. We wend sleong the edge of 1t for a while and made
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aperepriate commonts into the onboard tanc. We came across
Indis iz the scannirg mede and ornce again troo same feasures

to ohserve trhe Della

b
48

wore readily appurent. We were ab
around Calcutta bt were act able to pick out the river or irne
witter dn <he Telta. It was 211 massed into a genersl coast
line. The D-1% wap digrupted afitor cne hour and 30 minuios.
We thon wernt irnto an cat period for the pass across the Pacific.
Floexing up 5-1% sgain, for fhe second nisght beginning 2t South
America, We did zun intc the night phase a little it earlier
this Zime, but throughout the eame comments are a8 valia for

the second orbii as they were for the Tirst, We came ur across

ths Hed Sea and Saudia Arockia, We followed that cozst iine all

m

the way dowr znd did g couple of tracking fasks or prominent
coagtal features. Ag we got Lo West Pakiagban, the area in the
vicinity of Karacki waeg the last place we tried to irack the
cecast lirne for 40 zoecends, snd ket was the end of D-15. More
informaticon on 0-1% as far as ius performance will be found con
the onccard tapes. There was avproximately 12 minutes of canmera

cxposures token at that time, with the remaining film being

ased for the H5-30 cxporiment the fellowing werning.

FCSD Fexn Was Therce anylhing on D-15% you couwld sco using the monitor scope

Cordon

that you couldn'i see outside The window?
I thirnk so. Only in the fact that it would actually »nick up

smeller light sgurces Tnan would readily ve apparent with the
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naked cyc. 1 weuld oay, by the wagniftvde of Pires in Llue ares,
L

that I would rave o iot nore on whe scope ikan Pete could sec

ouls the windew., Zilg view ous the windoew was degreadfced Dor Swe

reazsoms, the wirdow itsell plus the fact that The "'V moriter putl

oul an aw’ul loi of light ingide. Te had his Tights up full

bright snd red. He wag defindtely not nishs adapies. I dor't

think we have lhe abiliily te make a good comparisio bhotween whas

you cor osoc with iho nekeo eye snd the moritor seopo.

Tres “VA bug 2ye was perfect.

That iz all the cvomrenzs I have on the D-1%, otler then to muke
11,

a comment about the stewage for reentry. I wes easisr than I

ganticizated, otul 1t was still & pretty difficult task .o ziow

wral thing in t spacexet dowr Lhers.  But ornce I did gid it

stowed T assured myself that it was neover going to come oul

during eniry. T1he next o nlen was fusl

sucnee in the igh:

L

c0ll surege ard pumping up the hydresen o high vressvre agairn.

We ate gnouner nezl
and gave a crew gtatug reperi. We sleps for tho first time

without our friend, the Agona, ard had cur first cxpoeriernce with

drifling f1igh=.

We got wpn Lo 10 degrees per scecond in arifting flight ‘there cver

“he slcoen pericd., I can't figure out why because we straighs-
ened cud all Tne ventling prebliems. We weren'ti getting any vent-—

ing thas tended to wing you up. I was guite surprised to wake
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up in the morning and see ug up o 10 degrees.

Gordon I don't think it bothered anything.

wonrad O, no, it doesn't bother anything. I was Jusi surprised.
During Gemini V we didn't get these kind of rates until we
sterted venting., Once we started venting hydrogen rowever we
really got wild cneg of 12 or more degrees per second. I wes
sort of surprised to see those rates during this flight. When
we gct up in vhe moruning, the 5-4 TEMP OFF came in real time.
We didn't have ar eat period et the scheduled time because we
had gotten intc the rendezvous. We tock the greund burn and
vurned i+%.

Gordon  Recerd that for posterity.

Conrrad Give them the ground burm and then we will jump into 5-30.

05D Rep Did you have ercugh time to align the platform? That was one
of our concerns, to give you plenty of iime ic get the platform
aligmed,

Conrad When you called up tc wake us up, the platform was powered up,
aligred, and we were ready tc go. We cut the sleep period =2
littlie early.

Gordon  We would both wake up and check the time every half hour or soc.

Conrad Oh boy. Yes and get another half hour of sleep.

Gordon Tre burn itseif for the intercept: ground TPIA}ET to *the burn
£5:27:21, Turation of turn was CO + 23, Address 25 was 90087,

ddress 26 was 00121, thrusters forward. At the same time we
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wore updatnod Zor the 53-30 as

ar as the peintirnzg commands and
the imes To geob Segorscveolin pletures the D-1% eguipment.

We red a clock start time of 66:06:49 for the GIY count un of
our timer Tor the fourth correciicn compataticn. HNeminzal TPI
oeing zerc. %We naturally took great pains when we wade this
hizrr. to null reeidusls to wero. Thig is a Funny thing, 1t mues
have something to do with compuzers and platfcrms. I have ncard
Tne cther crews complain that lhey couldn'™ null residuzls cut
for some reason. They kepl flopning around. We hanged thoge
reaiduals. We only had one burn with residuals in 14, we lef:

a tonth of & [ooi ner sceoond irn during cne burn only hecautse wo

were hurrying o de somcthing olac,

T guess that was this burn. It was forward and we said that is
not going Lo huet us and we Just left 1% alone. We burned all
residuale tc zerc and trers was nc nrovlem. We didn't have fo
woerk arcund with them. W%We just hed tc bang trem a couple of
times.

It werked cut real well., It worked out just 1ike “the CMS work.
We made the burn and then zapped into $5-30 and again vsed the
0ld couwputer. We picked up 17 degrees on the horizeon ard wnen
we gob gureet we nad dnertial needles. We tock our first

Gegenschnedin photos. We went to DIRECT and yawed around the

horizon. T was infercsted in coneerving fuel. We yeawed arcund
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the horizon in proper sequence for Gegenschein, and made a

460 degree sweep of the alrglow. We just two blocked into our
inertial needles again and got 10 seconds of Gegenscheln photos.
We worked over to the 15 degree area cast of Canopus for

30 seconds of photos. We then wmoved on over to the Magellanic
clouds for 15 seconds of photos. We flew back to cur enertial
needles and phciographed Gegenschein again. We didn't have a
moent to occceull, so we skipped that one. We took ancther
Cegenschein and then we went to the easternm horizon and got the
last part of the Zodiacal light 10 minutes before sunrise. That
was the end of S5-3%0,

Gordon I would 1like to make a comment about 3-3%30 and part of the D-15.
The night airglow on the monitor wag readily apparent.

Conrad It was phenomenal.

Gordon It was just beautiful on the monitor.

Conrad That D-15 experiment equipment picks up eight, nine and ten
magnitude stars. We would point it at 2 hlack hole in the sky
and it was Jjust full of stars. It was unbelievable.

Gordon  The film should be guite good if the camera was operating, and
if the time was correct. We had 20 minutes of film for D-15.
There should have been ample film for 5-3%0 and evon some left
over.

Conrad We went back and acquired the Agena visually and just started

watching it. Dick was reading computer angles and went to the
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tine of the fourili correction and got that. What was 1t Dick?
Let me look this up. The preound pussed up a neninal correction
of 6 fect furmwird, zero up and down, and 2.4 right. This was
to be applied at 66:3C:36. T read out the angles of the cow-
puter for Theta of 19 minutes and zot 64.% degrecs. I read out
the angles for Theta for 22 minutes and T got 74.6 dogrees. 1
went into the fouvrih correction charts, the coelliplic rendesz-
vous churts used on Gemini X, and with those angles came un with
zerc up/down correction, which was exactly what the grournd gave
us. We figured by this time that the ground was correct, so we
burned Hheir solution.

We zdded the 6 feet and thern were no linc-of-sight rates. We
were right in there. We were rondy for the daylichi problem,
As soon as we started burning into daylight, we both out on our
sunglasges and Dick went to inertial ncedles, 1 was concerned
about hittinge the Agena if T ran out of fuel. 5o, I let her
drift a degree of{’ snd held teack ocut there a degree off. Ve
Just let hor come in, brake & 1liclle bit and we were station
keeping., Wilh the sunglasses on, 1 cculd really scan the lner-
tial ncedles and knew at a1l times what the line-of-sight rates
were. They slayed very low with just very miner corrcctions
roing in,  Of course our gage was very accurate. I think we

did the whole show for b0 pounds or so, maybe 60,
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You are surprised at the brightness of the Agsna sverytime you
gee 14, You ars in total darkness and you rave o wear sun-—
glugses o look at i4. The magnitude of that tning is phernc-
meral. It is really bright. And, of course, when you got in
closer, this brightness leaves and you can see the feaitures of
the Agena itself. We noticed something strange zabout the shape
of it early in trhe rendeuvous. We said it was the shape of a
cross. When we finally got up there and could see it, the
Agena wag oriented TDA norsh with the lights flashing brightly,
and the tether which wag gtill attached was way up in the air.
L4 was sticking straight up.
It wasn't moving at 211.
It was gravily gradient.
When we finally got there and werc station keeping with it, we
vparently disturbed it witn ore of the thrusters znd 1% started
moving arcund very slewly. But when wo first aprroached ii was
rock solid s%4il1. It wasn't wmoving a breath. Our fly-by con-
sisted of esking permission to dock, looking it cver awhile,
and getting into position %o aline the pletferm zgain.
We were going to retrograde sgeir sc we alined SEF very accu-
rately for 10 or so minutes. I wasn't teo concerned with +ne
plavform zlinement to start with. We had a good one before and I
Tigured it would pull it in pitch. We had an extrenely accurats

platform with respect to gyro drift so I Figured all that was
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wrong with it was orbit rate. We made the 3 fool per second
retrograde burn and left the best friend we ever had,

We were sorry to see that Agena go. It was very kind to us.

It made our flight.

After that we had all kinds of time. We had 3 revolutions to
go to retrofire and nothing to do.

Hothing but sleep and eat, which we did.

I figured we were going to run out of fuel sooner or later. I
was reading like 3 percent or so I just put her in BEF Plat
Mode., We probably had the best alined platform in the whole
werld for retrofire. We went three rev's in alinement BEF. We
took our time and started into the stowage. It was clean by
then anyhcow. We did not pick up our Preretro checklist until
the proper time. We went into Preretro checklist by the numbers.
Do you have anything on the Preretro checklist?

No, nothing.

We were picking up retro and recovery information around the
world as they got it, which was fine. It never bothered us, it

came in well.
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5.0 RETROFIRE

F0SD Rep Retrofire

Conrad Yes, we were at 256. We got through the preretro, and then
it was just right down the checklist.

PCSD Rep MDIU quantlties read out.

5.1 Tp-256

Conrad We picked 1t up at T,-7 minutes and did everything except
punch indicate retro sttitude that got ouwr first check on
the TRS, and at 256 it turned amber, and we punched it up.
We did the checkoff list as we said by the numbers; I wanted
Dick to check each item off with the pentel to make sure if
we got ashead of something that we went back and picked up
everything, and he did it that way.

5.2 T,=1:00

Conrad We picked up Tp-1 minute at 2 minutes which was, I think, wise

we were well up on all emergency procedureg, but we went shead
and picked it up at 2 minutes and set OAM sep electric and
gsep adapt and they were all gtendsrd, the bangs, the big hang

on the adapter.

5.3 7,-30 seconds

Conrad

We armed the retro sgquibs.

.4 T..-1C seconds

Conrad

Dick was standing by at T,-10 to arm autoretro.
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We had retrofire right on time. Four retros - this time there
were nc delays between retros. They came in ecually spaced and
one, two and three were alligned right on the money and number
four was, I'm sure wasn't much, but it wag off enough in yaw
that we both knew 1t wae off In yaw.

Without even looking at the rate needles.

Yes, wlthout even locking at anything, we could juat feel it,
7t was firing off the CG, and it gave ug the gensation of go-
ing sideways, but it was easy to control, no problem at &ll,
end we were leooking for a 305 and 115 on the IVI's and we
wound up with 303%, one left and 118 down.

Ckay, and jet retro wes done on the 1ight, ™-+4%, and after
you'ld jettisoned the retropack, I read cut 80,81,82. 40

readl 333.1, 81 read 11, and 82 read 118.,3.

5.7 Peoatretro checklist

Conrad

Yes, now the Postretro checklist we did by the numbers and
picked up one item which we mdded based on John's problem

with the D-ring and we felt that it was more important to get
that D-ring unstowed and in the proper place, sc we both un-
stowed and in the propzsr place, so we both unstowed ocur D-rings
and clipped out PTT cords to them after retirofire and zere g
there and cur cords were short enocugh that they layed the

D-ring neatly in our laps anl they were there all the way
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through reentry, no problem, and thet’s the way we reentered
and we stood by for cur first computer check which would e
400 ¥ erd it came in 6 seconds after the.,.

Yo, allow me to correct you, Pete,

Ckay, that's right there was some discussion on it.
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6.0 REENTRY

6,1 Zeentry parameter

Gordom

Conrad

Gordon

Conral

40CK retro time, prereirc fire was 20412, two zerc + one two,
and we never got an update for AQOCK, but we did get i%t, esnd I
wrote it down when we got it, we got it at 20+14 and T was
going to bug John Llewelyn about being off 2 seconds in his
400K retrotime, so I wroite down that 400K was two zero plus
one four and apparently old John in his excltement at retro-
fire time, thought I was asking for 400K reirotime and he
kevt reading back two zerc plus one two and it was already
22 minuntes., So I just wanted tco let him know how accurate

it really was.

Yes, the computed 400K time matched the ground...

It was within 2 geconds.

Within 2 seconds and we had held our 10 degree bank angle to

get this check which was n¢ strain.

6.2 Attitude

Conrad

We were in single ring A pulse, and I flew it that wey on
down and we began to plck up 2 little tendency for the space-
craft to 4rim and it was very easy to control and pulse and
at that time I pulsed 1t to 44 degree roll left, which was
the hackup bank angle and stood by for guidance initiate at

280K,
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6,3 Guidance

Conrad

Gordon

Conrad

Gordon

Conrad

It came in the proper amount of time, about 3% minutes aftex
400K, and at that time it popped right in at 40 miles and the
ground had passed ns a nominal 52 niles,
Sixty~three.
Sixty-threz miles and Dick was watching it, he told me he hai
40 uil=23, O was on rate on my ne:2d%23 and at this point, I
was in the procegs of just keeping rate needlegs O because
there were some very, very slight occecillations and it was
Just very gentle and in Rilse Mode. I could keep it Jjust
fine and we looked at the downrange, it started to build a
little bit as it should....
It went to about 60.
ind at that time, of course, it was commanding a roll angle
of full 1ift and the needle was completely deployed to the
right, indicating roll right, which would ask for full Lift
and I went to Heentry Rate Command and rolled the spacecraft
to full 1ift and matched the needles At that point, the
usually large oceillabions began to be apparent in the space-
eraft, and 1 think T damped the rates Jjust a little bit and
told Dick that T was gsatisfied with the system and operation,
We switched to the Reentry mode, and the spacecraft was
on its own then, and it asked for full 1ift, That was almost

g nominal reentry, retrofire wise, on the times. We were
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Just appreoaching one g 28 the rerge pulled into zero rargn
and tre aulomasic systen commanded a rell, azd, if I remcmoor

rignt, it asked for roll left the first time, didnt't 147

dind we were botn wavenizng it and oy way of (ollowing this auto
reentry wazs tc move trne siick, although T wasn't putting any
inputs with trhe meedle, so that T was always with the systen,

wat like T was flyirng i1, and that way I wouldn't get con-

(¥

.

vaed at whetrer we were ro.ling whicn way. Seo I pus the
stick witrn 1t and rolled ore tine, it seemed teo me, and rclled
al_ tre way arcund te 1ifh vector ful? down, and asked for =
roll in the cprosiie direction. It asked Tor it of course,
going througr the 130 goirnt, bus it got 211 the way to 1if+4
vecuwer ull dowr, and 1t hegitated and nung up down there,
1i%% wvector f1)]1 down, and that was giving me a Zittle bit
cf nervous swivel there. I srhought meyue 7 might oull on it
rarder exccus 1t was firivg as wuch as I could have gotten
ous of egingle ring rate command myself. It reversed itself
and of course by naving bhung ur down, 1ift vector down a

funl

1:%tle bit, it shot bhack asking Tor full 1if3 zra it rolled
back vp o Tull 1ifs, oscillated ab full 1ift a courle of

Simes, and abecub this bime wo were beginnizng bo pull out of

1ift, so0 1t vulled the down range right back in and asxed
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for anoither roll, Thig time, I believe i3 asked for a rcll
righs. It rclled right and we left out, shat the cross range
was within a mile all the time. The cross range needle was
within 1 mile, or 2 ., the whole iime, it nmever gou oui of
center, And this is why 1t did & lot of ozciliating and ask-
ing for revsrge roll and it 3id the game vhing again and it
rolled one more time, rolled teo 1ift vector full down and at
trig poin® reverse logic for s cernter line gituatior and it
slowly pulled the rell, reversed it, went nack in the other
direction, and wound up 1lift vector full up and we flew the
rest of the reentry 1ift vectveor full urp through the max g and
just as we were coming out of max g, it recoguized its 10
mile shori undershoot voint teing washed out by flyirg full
1ift and it asked for one more rell, it 3did, it was just

as advertised, a perfect reeantry. It asked for one nore
roll right coming out of max g, 1% rclled one more ftime, wens
to 1lift wecitor full up, the altimeter wag off the veg and we
jumped on the checklist, I called §0,000 feet on the checklist
and Just prior to ihis point, it was asking for one
more roll, I would guess we were at 125,000 feei going like a
bullet, and 2oud and clear over the radio came "H=Ax BOSS,
GEMINI ELEVEN, GIVE TS A SHORT COUKT", and I thought that was

a 2ittle bit early and 2ick started to gay something to thenm
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and T said "Shut up, get back on the checklist, we're not
through yet."
Give him a short count, that's what he wanted. He didn't have

anything to do.
You didn't get Johns answer to that, did you?

No.

That was a very fine count, Dick.

6.4 Impact targeting confidence

Conrad

Things were happening pretty fast at this point, we came
through 90,000 and I was satisfied that everything was in
good shape., The needles were dead center, and we went back on
the checklist fnd we both said at 90,000, "We're standing by
for TOK." and at 70K, we brought on the landing arm and T
brought up- oh, at 90K T brought on the other ring in the Re-
entry Mode, so it was firing at the four degree.per second
rate, both rings on, ot 7TOK. I switched out of Auto Reentry
and went to Rate Command and both rings came on full blower
and we were Jjust oscillating at a very high oscillation, but
it was a very narrow excursion and we were in beautiful shape

at 50K,

6.5 Drogue chute deployment

Conrad

Gordon

I put the drogue out right at SO0K and.,..

T was persomally surprised. I'm not sure they went to the
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magnitude that irey could have gone toy I trnought the oscilla-

tizn, tre froguency of 15 was highesr, but ftrhe excursions in

i, T dide't think, were as nigh as you would expect., Just

gitsing *there wrtching the rate ueedles. I3 didn't Zook lixe

t2ey were going to the full rastes.

Tt ogeers to re tzal the rate weedles, at the freguerncy of the
cgcillation, was such ifhat the rate needlos weren't indicalting

accuratoly by ftho hime the ratc cormmand system gensesd a four

degree per gocond rase and did something about it, This was

5 decided imtression thet I nad.

Thig may rot te the actual case, tut ihat!s the lozression

I hed. It locked like +the ampliltude wasn'i belng reacrned, Tut

tre freguency was high crnough that 11 kett you within thas

bard quite well, That's tke Impression that T hwad.

Yes, and they were really putsing ouwt up there. They were

sersing thie and the torusters were firing as you could see,

dnd afteor that, we got nothirg that resembles these other

wild ride 3dales. We didr'h have ary greatns oscillabtions at

€0 or 90 degrees. The spacecraft/drozue combination doos

Shis high oscillation to itself, you know, bhetween the shrouds

+

and tre noge of the spacecraflt.

T wag waicning thal cuite intentionally on the way down and

wag Just noticing that trhe tivot point was right zt the

attach zoint of the spacecraft,
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Yes,

It oscillated right there and I could tell this guite readily
because, every time it rocked up so

that I was up, one of the three straps went slack, all the
time.

We don't have any horizon reference, and lJooking at the ball,
it's obvious that the total combination of sheot and spacecraft
are doing some cxcursions like this.

But at no
time did we have the feeling that these excurgions were large
in yaw or pitch, and boy, I thought it was a2 beautiful ride.
Tt was about the same kind of ride as Gordo and T got on
Gemini V. And I was aware that the A-ring had run out becausge
when they run out, they tend to burn, the thrusters just tend
to have light flames licking out of them. So I was positive
that we had no 35,000 checklist because we had our D-rings
out. And our 27K checklist was simply bto go to recirce half.
No, we've done that,

Yes Op high rate it was. And Dick went to 0o high rate and

at that point, I elected to shut down the RCS propellant valves.
And T'm quite sure we left ring B with fuel in it. Probably

a very small amount, but we left some fuel In it, and I should
mention the A0K barostat 1light and the altimeter were

exactly “ogether . I went through 40,000 and the 40K
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light canme on.

came at ten six, too.

6.6 Main chute deployment

Conrad

Gordon

Conrad

Gordon

Conrad

Gordon

We deployed the chute at ten six right on the butten, which
coincided with the light and the altimeter and we had a good
drogue Jettison, geod main chute deployment here were no
rips in the chute,and we got the standard 6 or 8 second dereef
time on the chute

Yes, it seemed 1like it was longer than 6 to 8 seconds

Maybe it is supposed to be. T keep getting 6 to 8 seconds.
I think it is 6 to 8 secounds, but it just seemed longer.

I don't know what it is, but it seemed to me that
it stayed reefed for a longer period of time than that. But
when it dereefed, it was beautiful.

The only other thing I can Jjudge it by, 1= it dereefed at the
same time that it does in the simulator in that we were ready
to go to two point at approximately 7,000, 7,500 feet, and I
called out "3tand by for two point™ and we put our arms up
and went to two poiut and got a very easy twoe point. It was
Just the old rocking chair kind that we had in Gemini V and at
2K, we did come on with repress.

Water seal closed.,
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7.0 LANDING AXD RECOVERY

7.1 Impact

Conrad

Gordon

Conrad

Gordor

Genrad

PCED Zep

Wasor scal closed, aad stood Ty to it the water and we had a
very gertle splashdown. There was a good deal of
wind, and the chute rolled the stacecrafs underwater, I could
see the chute go of 7 that way =2rd it tock me a gsecoud or two
“o get down trnore and jettison 1, “he only other thing
wag somctime afler main chute deployment the 2 and R can just
agout hit us. It came thet close. 1 esaw it coming down thisg
way and across right alongside vs and rignt by Dick. TI'11
bet 1t wasn't twenty feet away.

Yes, Pete saiz "Look aft the B and 2 can" znd I lcoked oul the
window and it was coming right down the rigrt aide, T
want to add another corment to thiz 2K checklisb. IS is ‘Yruc
that we closed the waiter seal. It went Lo cabin repress open
and I had my hand en it ard at 500 feet I did turn il off. I
= tumed the cavlir repress off.

We hadn'd gained tardly aaything.

Feorle were concerrcd about incapacitalting a crew aand landing
and leaving the reprsss on.

Okay, therc is one other thiag too. I[t's here in theses, well
1711 get to that after impact.

Did you Thave ary sigr of lezaks or fimes?
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Conrag On yes, we had RC3 fumes.
Gordon You had some Tumes, bus no leaxs.
CJenrad And I..they're either ZC35 fumes or heaishield fumes, We

had them at 27K because I was having a 1itile trouble with my
left ear and right =after 27K, wher the cabin bottomed out at
about 23,000, . I popped my face plate open and blew the
0ld nose on the ear ang we nad fumes =zt that time in the
spacecraft, so0 I popped trhe faceplate back, and shut it
s£ain.

Gordon T stayed sealed thne whole time until after we were in the
water and 1 never did smell any HCS fumes in the suit loop,
rone at all.

Conrad Yes, but they were already in the speacecraft at 23%,000.

Gordon I think after I did oper up, that we were on the water 2 or 3
rinutes getting warm and then T 4id open it up and there was
a faint smell of 3CS fumes, but it didn't bother me. It wasnt't
irrateting or anything. It's Just that you could smell that
there were some fumes.

7.2 Positlanding checkligt

7.% Cormunications

Conrad Tiow we get to 7.2 postlanding checklist and 7.% communications
and thig really made me mad. The news media gets a tlow by
blow description of the recovery, given by the recovery heli-

copter pilot on 296,82 and the guy was about to blow us out of

CONFIDENTIAL



88

Gordon

Conrad

Gordon

Conrad

CONFIDENTIAL

the gpacecraft with “"THE RECOVERY HELTCCPTER IS APPROACHING"
and I was trying to say to Dick, "TURN OFF THE 350" and he

sald "WHAT DID YOU SAY?" We couldn't hear ourselves think.

1 didn't want to shut the UHF off, if they pagsed the commun-
ication to us for something. We wanted to know what was going
on and this guy gave this ruming commentary of the whole
operation to the press on 296.8, Now I don't mind them giving
them a blow bty blow description, but the guy ought to do it on
24%.0 or gomething, not our frequency. It was really bad.
That was really irritating.

And finally to get the postlanding checklist done, T shut off
the UHF, and we read the darn checklist +to one another, and
then I turned it back on again because it's the only way we
could hear one another even over the infercom. That's really
bad, we didn't use any HF.

I think while we're talking about this particular thing, I
think it's their bogs; I'm sure he's concerned about where

we are, but we do enough talking on UHF that they can get a

DF steer with normal conversation. They are not reguired to
have a shortcount at that particular time. They can get it
after we are on the water.

The only calls you should get, is you should get a call from
Houston after blackout in one place. It would be easier for

us to call 100K, but you don't want somebody calling you., I
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can't think of a belter way to miss an item on a critical check-
ligt tran to have a guy call you right at that time.

£11 they have to do is stand by.

I was concerued, 1 didn't want vick So talk to them becauge

wantoed To ceich VC4 to get She Rate Command ¢n. ]

o

wanted to make sure we were in good share for 5K,

I thirk all trey rave to do 1ls rezlize tral we do read out over
the eir, address 26 end 87 and there are 7 digite ia each
address, 80 that's 14 digite that they can hear beirg read

out over the alr and thai's good enough for a IF steer.

Yeg, T wrote 1t down rigat here, 241329002,

2418, vhat's what I've got. ‘fmaziag.

Okay, now I don't know what this Contacts meaxns, hut the
gwimmers were in tre water and plugged in the pnone right

away znd asked us our status and we gave them our status as
"Go" znd trey relayed that and Shen we got a blow by blow
gegcripiion that we arc "HEALLY IN GHuAT SHEAPE"™ over the THF
from this broadcogter and ze wag saying "TIF SWIMMEHRS HAVE
CONTACTED T 3PACHCIZAWD O THE FLUG-IN TELEPEONE™ and Dick
was trying to tell me to turn off something for the checklist,
go it is really bad. The swimmer kert us posted bhecause he
ig aprarently sort of the on-the-scene commander at ‘the space-
craft, and he's got signals that he can give to the chopper,

and that way he stays in the loop., Sc that wag okay. Now
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they had a gliteh,

Gordon Why deu't you go back; did you say anything about the impact
itgelf”

7.4 TPostlanding spacecraft status

Conrad Yes, we said it was a gentle Impact, RCS fumes, yes we had
them, the main chute was perfect. We could see it two point,
I did have the impression that we were rotating slowly all the
way down.

Gordon We could tell that, we could see that we were rotating, but
we couldn't tell any oscillationgs at all.

FC3D Rep Could you see the horizon?

Conrad No.
Gordon No, none at all.
Conrad The windows didn't fog until we hit the water. They stayed

good until we were on the water and then they really clouded.
Cordon Stuff really did burn off the outside during reentry, on my
zide of the window.
Conrad There were no leaks.
Gordon It looked like a cellophane burning, you know when you burn
a plece of cellophane, how it spreads. VWell, this
film on the cutside of my window started from the ocutside
edges and it burned in towards the center during the reentry

phase.
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The electricel power, I looxed at your gages and saw ne
gscillation of the image.

T 314 the same thing, and I didn't see any either,

Jo we dida't have that glitch on ouxr spacecraft.

Oxtygen end hatches, nothning tc say..

Oxyger, we of course got on the water and after we geot
sguared away, we got the veni open, we got the snorkle open,
arnd brought the wwo fans back on the line right away to get
gome cooling. Xo rroblem opening the hatches.

T 2idn't open mine, T went out yours.

£

I was extremely hot by this zime.

You were swesling worse than I was,

7.5 LComfort

Conrad

Yes, I was extrerely 2ot trie time, moresc than ever before iz
ry life, and T don't know what the reason was. We got the
suis fans onj I really think msybe, I was this hot in Gemini V
sut I stayed in the spacecraflt ard stayed on the suit fans for
glmost an houvr and didn't do any movement. And this time

we were nustliing to get done, and I got het, I was not:

when 1 got out, and as soon as 1 got out, I had no cecolant

air in the suit, and it stayed hoit. I think that's probably
the reasom,

I wasn't bothered by the heat., I was surprised about this,

tecause thaat sult is prebty hot, and I don't
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trivk T was sweating as nrofusely as you were,

Yo, T really got het,

But as far as “he hatches, T dide't open “he right ralter and
whern T gov out, T just crawled out your hatch., And Just Teft

rine clogzed and used the left zand hatceh.

7.5 Zecovery team

I . 3
LOMTAl

Sea conditicrns were idewl. The recovery team, the flcalation
collar, trney rad a failure of ore of the collar bottles. Thad
wrat took them so long. Troy coulda't get the left gide of
the ¢ollar inflated, andl they finally managed T0 get a partial
load of alr in Ii oui of trhe hotsle rafthor than frot arother
conlsr. 'The collar was sick, It 4.4n'% nave

enough air in 1%,

TS was soft.

hgreegs

And communications with tre swimmers wore good trnrough the

prone; the crew egress was no problem,

7.6 Survival gear

We didn't even toucl the survival gear.

nickusn

Gordon

Joarad

We Jumped dvto the rafie and got helicopter pickiun and away
we went.,
xnd of flight

Tnd of fligrnt. We'll Just stop trere for awhile.
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5.7 ilatform

Corrad Flegtferm 47 inement. The M=_ slinczment, we did asg advertised.
We rever caged, and we just let it »ull <=z in piich. We
aligned for 12% minuies in Flat Mode and at 22430, I went out
of Plat Fode to the Pulse Mode znd did not lock at ancther
thirg in the spacecraft and kept those needles dead center for
o5 rminutes ard at 25 minutes I wen® *o Orb Rate. I'm sure the
record will show that that platform was rnot only alinad, cus
it was a good pladtform all the way. I checked both secondaery
and primary scanners and 1 slircs several times using both
scarners for awhile Just ¢ make sure +that they were both
operating and T wag satisfied that they agreed wlih one another.
I have rothing fto say sboui any alivcrenta we got. They worked
fine. All the modes worked. We did cage 3TF, we caged BEF,
we alrod SEF, ard we giirad 32F. We used Orb Rate and we
used ¥REEX on the high orbits ard FREEX on the high crbiis &t
tne end of that second orbit was right on the morey. The dis-
plays: my ¢DAT worked beautifully (I had no window markings;
they had all been covered by Velcro,. Ard what paint lines
were on the windows were all obscured anyhow and I didn't use

ther and I didn't reed them. I knew where I wanted to put the

spacecraft on the horizon enyhow from Gemini V and I didn't
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need window markings. T used the corner of the window and the
HCS thrusters. The controls were cutstanding in all reaspects
on FDI's and that whole bit. Accelerometer Bias, I don't know
what it was but it never bothered us. I'm sure we had very
little accelerometer bias because there were many times we ran
around with the Start Comp QW and never picked up a number on
the IVI's.

It was a beautiful, beautiful platform. They ought to put that

in a gold case scmewhere.

OAMB: operetional checks on the pad. That took us two trips
around to get a GO and 1t sounded good and they worked fine in
flight except for thruster number 6 and thruster number 8.
They were still bi-propellant, but they were a little bit less
than 7 and 5. The 6 and 8's were soft and we picked that up,
operating with the rate needles CN in the Pulse Mode, that's
when we pulsed in these two directions. We picked up a slight
roll rate. Tt was nothing that bothered us because 1'd done
enough thruster failures and that sort of Junk. I'm not sure
when 1 picked them up, but it was Just natural to fly them out
the way we practiced doing all this stuff, The up thruster,
which was the down firing thruster, seemed soft; it didn't
seem to put out what the other three lateral thrusters put out

and I think that'l]l be picked up off the accelerometers, that
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this thruster was weak.

Jt was gtill bi-propellant; there was no doubt about that.
Yes, 1t was still bi-propellant; there's no doubt about that,
or we'd have been in serious ftrouble. But I noticed that it
tock me lenger to kill line-of-sight rates using that thing.

T seemed to stand on it more when I had line-of-sight rates,
roughly the same as in other axes, and I'd kill them right out
right away with the maneuver thruster, but this one, I had to
stend on it quite 2 bit. So, I don't think that was too hot

a thruster.

The little I flew, the two dockings that I did, I didn't notice
any of this.

Well, you wouldn't pick up a soft maneuver thruster pulsing
around like we were station keeping. The only time I noticed
it was in line-of-sight corrections on hoth rendezvous. And
that's the only time I noticed 1t. Systems monitoring was
fine. Gource pressure stayed right on the money. We picked
up one glitch in temperature and that temperature was not only
source temperature, but it was any time you selected a new
temperature, or a new setting on the propellant quantity gaging
gage. We'd gel a temperature glitch, where the temperature
would wander up and down end I'm sure this was in the gage.
Regulated pressure stayed right on the money. Actually regu-

lated pressure ran a little high.
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A 1ittle above 300.

Yes, regulated pressure ran around %10 or so. Propellant
guantity gaging system worked beautifully.

We guess it did. It went to zero.

We burned it from 99 percent at squib fire to where it said
nothing and it was still working. I mean we s1till had propel-
lant and zero calibration was supposed to have been 21 pounds
of propellant remaining, so I guess we threw away 21 pounds,
which ig a shame. We never did get to the reserve 0AMO. We
never used it.

We never blew it.

Never blew it. Our onboard information was prime. I ques-
tioned the ground several times about how much propellant they
thought we had remaining, and they always gave me numbers that
agreed pretty closely with what we had onboard. Okay, selector
controls and switches.

There was nothing on those.

Nothing. Attitude controller was beautiful. Maneuver control-
ler, both of them were good.

Yes, mine was outstanding. That's the kind of controller to
have, 1 think,

We had no inflight malfunections. The control system, the
electronics part of the control system, every mode operated

in an ocutstanding manner and we used every one of them. We
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used Rate Cormand; we used Reeniry Rate Command. I used
Jirect; I used Pulse., Undeocked, we arced around in Forizon
Scan, and I used Plat Mode., As & matter of fact, the Plat
Vede, it seemed tc me, kept & tighter &eadband than 1.1 de-
greeg and the only time I saw it wander off about orne half s
degree wes in the first alinement when we had water boiler
operetions and it, as you would expect, puehed it up to the
1.1 degree deadband and i% sat there.

FC5D Zep Let me ask you a question. You know just before launch they
were having a problem with the hand contreller. Did they put
& new hand controlier on?

Gordon No.

Conrad Just before our laurch? They changed the hand controller asbout
three weeks before launch.

FC3D Rep Yes, well.

Conrad That was the spare hard controller.

FCSD Rep 1t was a spare hand controller?

Corrad Yes, 1% was nos the original Gepin? XTI nand controller.

Gordon It was the one that the forces were supposed 1o have been oui
of spec on and we accepted it. EHell, there's nothing wrong

with that hend controller at all. In fact, it felt damn good.

“{onrad RCSt Operational checks. When we fired the ZCS squibs we got

& 50C psi pressure drop, which I thought was higher than
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cormil we hed two 20000 vound zines acd oy botnodrespod
voninds, ban A01 kivd of pllieh oy nemory back o
Sorted YT bhink we had tnos sane thing in Oomdnd Voacd i
Piva T =i aLoer fo Just oo ldisuio bl owrony 'ro Bimi-
Calor aleare o 40D nourd drop booaooas FEOU Ao
Gordon As a matier of fact, it dropped so far thet I was saying,

"Th ¢k."

Conrad Yes, it dropped so far so slowly that Dick thought this ring
wag going to keep right orn going to zero and I'm rot sure of
the one, that we had it on when we fired the sguib. &nd ch, T
krow thne reason for tkat. The rings were colder thar they are
or the grownd, That's gll. Source temperature ard prossure
readouts were fine. We never saw the pressure ancomaly that we
saw on the pad at =im flight. That gage never rocked, If I3

did, we never saw 1it.

Gordon I dor't think it ever moved. 1 don't thirk it ever even
glitched.
Cornrad A11 selectorg and controls associating with the ECS sysiem

worked perfectly; there were no inflight malfunctions.

It was obviocus that the Rete Command Xode
was a little bit looser than +the 0AME Rate Command system, butd
we know it and it's to be exvected and I4 worked Just like it's
supposed to. EReentry Hate Command worked beautifully.

T wested them in Tirect and otherwise, I never uged the Direct
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Mode. Only for the KCS ring checks light up of the RCS5 sys-
tem. 1 used Fulse ir reentry; it worked fine. Heater opera-
tion. We did get a heater light the first 5 or & hours into
the flight.

Yes.

2t was ring A. We turned the heaters on and we left them on
and you checked them one time and found out thai...

ke heater 1light was still on.

The heater light was still on and we queried the ground because
we couldn't see an amperage change or. our ammeters whern we
turned it on. MNow there's one time when those main ammeters
would have saved a gquery, 1 mean, you could see 45 amps om
the main ammeter and you can'i on those 1little bitiy boogers.
But that's immateria”.

I crecked it & couple of times later orn in the flight and I
turned the RT3 heater off and the light did rnot come on but
since the heaters were glready on, I just turned them back on
and Zeft them or., I Jjust forgot about them.

Thruster plume cperation: you could see them firing out there
and it's a nice conforting feelling. System shutdown: I shut
it down while i1t was still firing by using the propellant
valves on reentry and we had a fcuch of RIS fumes ir the cock-
pit as I wmentioned earliier on our reentry.

There was no residual flame out of these RUS thrusters once
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they quit firing. As far ags I was concerned that was the end

of them.

Well, there was gsome residual flame out of ring 4 while ring B
was still firing. It just tekes a little while for the residusal
firing to stop.

You remember Tom menticned he hesitated before going to two
point until that flame went out.

Well, we had one on Gemini V that burned for a long way, buti't
it didn't vurn down thaw far.

There was nothing burning on my side at all. When those things

were off they were dead off.

ECS: Suit (command pilot). Mobility was finej; pressure was
okay. Temperature, we ran warm the whole time mainly because
we were powered up most of the time. No humidity. It was dry
in the cockpit; we had one millimeter of mercury on the PCO2
gage and it never moved. In all, it was comfortable. I could
have been cooler and the first night we powered down I got a
1little cocl that night and that's the only time. At the other
times, I was warm but not uncomfortably so. The controls worked
as gdvertised and we let the O2 demand regulator repress the
cabin when we got up te 4.5. OSuit mobility hampered Dick con-
siderably in the cockpit.

I think the thing of it is simply that that bunny layer on the
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EVA suit prevented me from reaching the same places Pete could.
I couldn't reach the....

In operating the water panel and the camera box, I did all
those operations because he just couldn't reasch then.

Well, I eventuslly could but it would have taken more effort
than was remlly necessary to do so, but it does restrict the
mobility in the spacecraft a 1little bit, Pressure: the thing
was fine as far as the EVA was concerned. That sult was the
best one I have ever seen and was strictly satisfactory. Tem-
perature: I was kind of surprised, I wasn't as warm as I

had anticipated. T was warm but I cannot say that I was hot
at any time during the flight in that suit. Now, at no time
did I move that suit flow valve off the high position other
than to make certain checks. But I left it on all the time
and I never did get cold., I must say that I was comfortable
for most of the flight. I was surprised. I thought I was
going to be a 1ot hotter than I anticipated. Everybody was
talking sbout how hot it was but even fully powered up, for
which we were for a large portion of the time, I was fairly
comfortable. We did wear the neck damg and the wrist dams.
When the helmet and gloves were off we wore them all the time.
Humidity was no particular problem. In fact, I think it was
probably Jjust the opposite in that the cebin was so dry that

I noticed in talking my voice would change from dryness. I
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was always reaching for the drinking neczzle and T was well
aware that I was dry the whole time. Yot uncomfortably so

but neticeabhliy so. 002, no problem, Comfort, I think T ade-
guate’y cevered that. Contrcls, no particular problem with
that. They were adegua*e and easy to reach. The 02 demand
regulator, Pete covered that. Visor fogging, I never had any
visor fogging at any time. The 20 foot umhilieal, ro problem
with 4. "Y' conrecters, no probler. Electrical jumpers, no
problem. Starndup hoses, ne problem. Thermal gloves, no prob-—
lem, with the exception that I still guestion the need for ell
that bulk in a pair of gloves. People are obviously smarter
than I ar as far as thermo Ig concerned, but to me to wear
gloves that bulky is a genuine hinderance 4o finger dexterity.
Did it hirder you when you were cornecting up the clamp on

the tether?

Yo, Z can't say that it did. I don't think that particular
aspect bothered me at all. They're just bulky and I purposely
had those gloves *tight because I didn't want to experience
this ballooning when vressurized. I may have pessibly had
them on the tight side. I thirk if I had to select & pair of
gloves for EVL cperation agaip I may have them just a Iittle
looser than I asked for them this time. But I asked for them
specifically tight unpressurized sc that they wouldn't balleoon

end be bulky in a pressurized condition. 3ut they're sc
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doggone thick and so padded that finger dexterity is really
hampered by this. I think this is an area that really could
use some work on. ‘The materials or something that you don't
have to contend with this tremendous thickness.

Did they ever get the seam out of the way that was bothering
your thumo?

Yes, they got the seam out of the way because 1 didn't use
that glove. I took one of the older gloves. The left-hand
glove was the old one and I had the brand new right-hand glove.
Actually, what happened was, the left glove, the new one,
developed a pin hole a couple of days before flight and they
Just substituted the backup left-hand glove which ag far as T
was concerned was fine. Interconnects, these I don't like,

I wanted to say concerning these intercomnects - 1 wanted to
really say that the features that were added after Gemini X
(John's so called lock-locks) as far as I'm concerned, are a
necesgity. If nothing more than for the peace of mind of the
guy that has to wear this equipment EVA., Now, fthose wrist
wring locks were really nice. Once 1 pul those on T knew that
they were locked and they weren't going to come unlocked., The
lock on the neck ring, the pin that goes through there, is a
very nice feature. I knew that wasn't azbout to come undone.
The new conmections they put on the suit were what was required.

I never used any tape on those locks, interconnects or snything
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other thar -hese inltercomnects to pvlug ir the extension hoses,
I zaped *trose, 1 was very concerrned abous those. 'me other
comnecticns that T was corncerred avout was the conrections on
the FL33. I taped trose also. HNow, I JusT don't trust those
trirgs and as Tar zs I'm cconeerned, ever if 1t 4z just for
trne pilot's peace of mind, those things ercould be designed so

that they are defirnitely pogitively locked so he doean't have
arything to worry asbous iosing presesure when he's TVA, I'nm

r.ot sure how tc do This, I'm not trying to design 1%, but if
we are geing o te forced to ume this kind of equipmert (which
I hope we're not), I trink you have to have more adequzatie locks
ori these things so trhat you don't concern youraelf with trem
coming undone. OUnce Ithey're made, they're nmade and that's 1t.
ELS5 restraint, no problem with the ELS5. T slapped that thing
en and it gtayed im place, and there wasg no problem witn 174,
The electrical extension was fine and tre hatch closing device
worked great. Tre EV visor, I thirk we rave adecuately covered
this SV visor in the flight planned portion of this debriefing
itsel?. TBut that iz one plece of eguipment that I have Just
got to give a vig 'down' 36, The thing just éimply did not

fi% my helmet. T had trouble getting it on even with the hel-
met in my lap. It gave me mere problemg than any other single
pilece of gear. I had to use added care to protect the thing

during flight and I think we did reasonably well. There was
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a couple of scratch marks on that visor when I wag all through
with it but they got on there after it was used. When I went
out EVA the first time with that visor on there wasn't a mark
on that thing. I locked at it before I ever tried to put it
on the helmet., 4nd I think just a2 normal amount of care and
protection is going tc keep that gold on there without any
problem, DBut to put that EV visor on the suit when you're
fully pressurized is a kluge and it was a thing that got me
behind the 8-ball right away. There's got to be a better way
to give you that type of protection even 1f it's built into
the helmet. But wetve italked enough about that and as far as
I'm concerned the EVA visor is an uwnsatisfactory piece of
squipment. The cabin pressurization: man, after it sealed,
it sealed high at 5,8. After that, it bled down to 4.9 and

as far as we'lre concerned it never moved off of 4.9 the rest
of the flight. That thing was like a rock and I don't think
either one of us was ever concerned about that. Temperature
was all right, a little on the high side because of the powered
up configuration we were in but it wasn't uncomfortable, I
don't think at all., The suit ran between 50, 52, 535 most of
the time and I don't even remember what the cabin was. Do
you, Pete?

What, the temperature? Oh yes, it ran around 78 the whole

time. It never got above B0 that I ever remember and I never
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gsaw it below 75. Cabin humidity, I still say is too dry for
good comfort. It really is. CO2, no problem. We covered
that. Comfort day and night: no real particular problem.
Cabin fan: when we were powered up most of the time, we ran
on fans 1 and 2. For EVA we did use number 1 fan., For the
powered down configuration we were on nunber 1 fan. There
were no abnormalities with that. Cabin pressure relief valve
worked as advertiged. The cabin pressure regulator was fine,
We did notice an awful lot of venting when we put the ELSS on.
We were go far ahead of the EVA prep with the ELSS that we did
go back to the ship's ECS system so we quit popping that cabin
relief valve, That thing was like a flutter valve rather than
a relief valve with that outgassing from the ELSS, The ELSS
really made that cabin pop. Cabin vent valve, okay. Cabin
repressurization valve, no problem, We used the cabin repress
when the ELSS wasn't repressurizing the cabin, and it Jacked
it right up there right away and as soon as we got fo the
regulated portion of it we turned it off and let the regulator
take it the rest of the way. Cabin air inlet valve, okay.
Cabin air recirc valve, ckay. Primary 02: System monitoring.,
1 think this probably gave us more concern or more cause for
menitoring more than any other system in there, 1t seemed

to me we were always going to that manual heater. Everytime

I turned around the cryo 02 pressure was down. 1 was
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continually fturning that thing off and then you were worried
about how long it had been on and what the pressure was. TYou
didn't want to vent this stuff so you'd continue to be concerned
about locking over there to make sure you weren't building up
the pressure too high. 4And by leaving this thing on for such
a long pericd of time it tendes to take away the effect of g
warning light. You might as well take the warning light off
there because once it's been on for 5 minuteg or so you tend

to ignore that 1light. It doesn't serve a function as a warn-
ing light anymore., I think the more realistic evaluation of
how long you can leave the manmal 02 heater on without worry-
ing about burning it out, this 1/3 duty cycle, is a big pain in
the neck. T don't think you should penalize a crew for a sys-
tem deficiency by making them monitor a system that thoroughly.
The quanitity measuring system wae perfectly adequate. TFlow
rates were goodi pressure and temperature okay, I've already
sald my little piece about the manual heater., Controls, no
particular problem. Secondary 02, we almost forgot about it.
Once we got into flight, and Pete turned off the left second-
ary 02 and it was virtually forgotten about the rest of the
flight. The pressure astayed right up there. We checked it
several times. During the flight we would go through the whole
cockplt and check all systems. We never changed configurations

except for reentry when they were both open, and that was it as
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far ags secondary 02 was concerned.' After adapter separation,

I never noticed the difference in going from the crycs to the
secondary bottles, CO2 partial pressure, no comment, EL33:

As far as I'm concerned the EL3S controls were adequate, Con-
nections, I've already talked about. The monitoring system is
perfectly adequate. Operation was okay. HRestraint straps, no
particular problem. We have a great big serious question about
an ELSS and that just eimply is, why do we have to wear it.
It's the biggest hindrance you've got to doing any EVA opera-
tion, It's in front of you and the only thing that belongs

in front of you is your hands and the ariicle you've got to
work on. It's just a big hindrance and as far as I'm concerned
it's just a piece of claptrap. And I would seriocusly recommend
if we're going to continue this type of an EVA operation, the
way we're doing it today, ig to investigate the possibility of
just extending the ship's ECS hoses and running it right off
the ship's system.

Or if you have to carry a mechanism like the ELSS that Jjacks

up pressure because the suit fans cant't hack the Delta P drop
with a guy on a ghort set of hoges and that sort of thing, if
you got to carry a kluge like that, carry the kluge in the
cockpit and run the umbilical line from the cockpit and plug

it into the guy. Don't make him carry all that claptrap with

him, I'm convinced we would have batted through that whole
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EVA if we didn't have to do twe things: screw around with all
that claptrap associated with getting hooked up to that

EV visor and having all that claptrap in front of you.

I think we can say this because of the standup EVA. There was
a work load in the standup BEVA installing the cameras and put-
ting them on the brackets and operating them, reaching down
turning the Agena control system off and oni these are work
loads and realistic work loads. But =t no time during the

standup EVA was I ever ever uncomiortable. Ag far as I'm

concerned it's the only way to go.

CONFIDENTIAL



Conrad

Gorden

Conraed

Gordon

CONFIDENTIAL

He never shcot cut of the ceck pit. I know that ELSS exsust
syster wes making a racketi,

That's a geod point, the strap could be loose and I hsed nc
trouble staying in the cock pit. The only time that I saked
Pete to tighien it up wes when I was stsnding there so I
could epply enough force tc pull me down enough to put my
feet on the floor so I wiuld be clcoser to the Agena Encoder,
Sc I didn't heve to work to get back in to turn it off and
on. 1 wanted to be close encugh to it sc I could just kind
of lean over and reech it with my hend, 3But during this time
I didn't notice sny tendancy o float up and out of the cock-
pit., Now, I couldn't see the tether and I'm not sure that it
wae slways tight-

No it wesn'i., There were several times you asked me to short-
en 1t and I shortened it and you got down there but you tended
to stay put and you would get a little slack in 1t agein.
This is an indicator to me thet this is probably the cause.
Okay, the gtcwage of the 30 fcot umbilical, Those people on
cut FCSD team 4id an ocutstending job. I'm spesking for Pete
right ncew but the stowage of that thing was magnificent. Asg
far as I'm concerned they're with me all the time because
they really did4 a fine job and the reason I know this is be-
cause Pete didn't complain one time sbout that thing being

in thet footwell. I tell you that guy really deserves some
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credit for the stowage on that umbilical, it was really nice.
The only time we'll complain sbout the umbilical was when it
was 8ll undone in the cockpit. As far as we're concerned with
all that claptrap out in the cockpit we're in an emergency
the whole time that's in there. We didn't feel like we were
out of that emergency until we Jettliscned all that equipment.
Oksy, connections were no particular problem. We knew what
they were and they were no problem, Dynamics, I really didn't
notice any tether dynamics once I was outside. 'Thig didn't
bother me, 1 think possibly the reason wag because Pete
didn't let cut any more umbiliecal than wag required for me to
go to where I did. And we had already agreed to do this. T
didn't want 30 feet of wmbilical floating around cutzide and
he'd have to pull all of it in just to get me back to the
cabin so we pulled cut an adequate length (I would guess
gomething like 15 feet) and this is as much as we ever let
out. The rest of it never left the cockpit because this wes
all I needed, So I can't really comment on the dynamics of
the thing. Coolant System: radistor operation and config-
uration, eveporator operation and configuration, I've already
comrented on that., We went to the normal inflight configura-
tion »ver Tananarive when John Young called us and told us
the flow wasz normsl and stayed there the reat of the flight.

I

We hal no particular problems with the Coolant Loop coperation
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at all. As far as we'rs concerned it reguired no moritoring
and worked besutifully the whole time. Weter managemens, the
panel eccessinility I mentioned., I had trouble getting to it
with the EVA suit on; Fete was always able to get to it end
he did most all the urine dumps and took care of thai since
it was easier for him to resch the heater gwitch and the dump
switch, I could heve if I had needed to but it wes just some-
thing I didn't want to expend the extra effort doing, Valve
Ugaget the only one we used was the dunp valve, It's the
only time we ever used it, Weter Dispenser: I don't think
we have any perticular comments on the wster dispenser, it
worked the way 1t was supposed to during the whole flight.

We never hed sny problems with 4. During system assembly
and operstion it was really nice to have the old {ype urine
dispenging aystem because it worked great the whole iime.
Pete and I used the sans device 8ll the Time and when we used
cne rubber for about a day, it would start to get s 1little
gunmny and nct roll out enough so we'd just chenge them, In
feet we had some lefi over, We didn't use the normsl alctied
amount of them. We Just used them uniil we felt we might just
g3 well chenge it becauss we had an adaguate supply snd ithere

wags no problems with it at all.

8.5 Comminicationa

Commanications: Interphone, operation and guality wes
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completely satisfaclory. No redic problems on the interphone,
UHF Performance: Countdown wuas really nice2 and T Think the
recomnendation and the way we used the push~to-~talk during
the ecountdown was aice, It cul cut a ilot of extra chatier.
We did not go te continuous interphone and push-to-talk until
tne I=3 hold snd then we picked i1t up. The countdowr checks
with Capcom, Stoney end ftanks should be done Zuring the hold,
not deone during the count becange after -3 you want to be
listening to the T/C, He's got things to tell you about
Pre-valve cpenings snd so forth, 411 those communication
checks should be done during the hold. This is the way we
did 2t AL, I'm Just seying that *thig is the way it ought to
be done. I%'s pretty nice the way it was done. THY perform-
gnce during orbvit for the geners® part was excellent., We
thougnt we had excellent communications world wide., We didn't
have any problem with any station. In fact, Tensnarive and
the Ascensions ss far as we were concerned were grest. =V
{Bxtravehicular Activity) — we did stari cut on VOX - and
apparanuvly I had that thing keyed all the time and Heouston
wasn't getting through so we did go 1o continuous interphone
push~te-ta’k for that latter porticsn., Recovery: communica-
tions were grest. Voice procedures, cother than the one we
mentioned about Alr Boas trying to set a short count, were

fine, I thirk the updetes we got froz Houston, the short
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abbreviated formats, were adequate. We were on 2ur flight
plan and things were progressing as we wanted them to and we
didn't want any updates, We didn't want to hear from any-
body beceuse we wers busy., And it just tegkes time to write
down thesge updates and if they are nost required and you're

om the flight plan and you know what you are goiné te¢ have to
do, it's not neceasary. T thought they were excellent through-
out the flight. There wasn't any time when we were rushed

to write something down snd ws alwesyas pretty close to heing
ready to copy what they had. HF Performance; 1t was never
turned nn. The antenna was never extended. Voice tape re-
corder: controls, no particular problem. Cartridge changes:
When we firast started the flight we went well past one hour
and we never did get g end-of-tape light., This was to begin
with, so I think we probably lost some of the tape recorder.
We were concerned that 1t wasn't operating during the firgt
rart of the flight because the end-of-tape light never came
on. We did check the cartridge and it hed run out so we just
sgsumed that maybe there was something wrong with the end-of-
tape light. So we put the cartridges in as we thought we
needed them Jduring the flight. But near the end of the {flight
the end-of-tape light did start to come on. And we still
weren't sure if it wes operating properly or not so we kind

of played the tape certridge changes by ear excep:t when the

CONFIDENTIAL



Conrad

Gerdon

Conraed

CONFIDENTIAL 115

1light did some on o remind us buv it did give us some con-
cern at firsi beceuse we wersn't sure wheither the recorder
was operating or not. But apperently it wez and it was Just
the end-of-tape feature that was nst working properly.

It worked one time on some tape—--all of a suiden the light
flicker came on shout twice. On two fapes we csught it on
the light, The tapes are going to be all right because we
changed a couple to make sure we had a full tape for an
exercise 3o there will be scmz half tapes and some full tapes
and there will be some {spes that run cut In the middie
vecause we thought it was through ruaning.

The digital command system updatesz from grouni, MIU - these
were no ancmalies at sll during the flight, they were all
nermal. Real-time transmiiter, okay. Zelsyel tims trans-
mitter, okey. OStandby transmitter, did we even use that?
That's snother thing., We obvicusly hed no ground problems
because wa never had any word from the grouad on anything
about resetting that playback so all that ground function

staff on ths zpacecraft must have worked beautifully.
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Controls and displays, nothing tc say. Coordination with the
ground: The only thing we even did with the ground was go to
real time and Acg with the T/M switch on cccasion., That was
maybe two or three times during the flight and that was 1it.
Procedures: adequate.

The communications system worked great. We did have one
anomaly that T never did understand and it was assoclated with
the 02 and H2 cryc guantities, All of a sudden in the middle
cf the flight, for no reason we started picking up a very dull
low tone. Everytime we went to cryo O2 or cryo H2 we Dbicked
up this thousand cycle tone steady in the earphones anytime

we were in those ftwo positions and it happened about halfl way
through the flight. For the rest of the flight any time we
were in the cryo 02 or Hé position we heard this 1little thou-
sand cycle tone. It must be something in the transmitter of
the cryo gage. I mentioned 1t here in communications because
we heard it in the comm gystem. It wasn't there at the begin-
ning of the flight, I'm positive. We Just got used to it.
Beacon controls, 1 thought were flight-planmned well.

The antenna selection, sleep configuration, we didn't do

anything %o change the configuration., During the night tumb-

ling flight without the Agena, we went to the reentry antemna
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but thav was the only time we were worried about changing i%.
Otherwise, we were plugged inlc the Agena all the time so we
had tc be on the adapter selection so we never changed ift.
Beacon contrel was run extremely well on the flight. There was
very little voice comm about doing anything with the beacons.
We did trem according to the flight plan, and that's the way

it should be.

T/M controls: Transmitter and antemna, we've already mentioned

this, no problem, we never worried about them.

8.6 Electrical

Conrad

Gordon

Conrad

Gordon

Electrical System monitoring, that was straight forward.

o problem there at all., All you have to do is look at the
gages. Fuel cell operation: DPower down, power up were com-
pletely normal. Purging was for the most part normal. We

did get hydrogen delta P lights during the purges during the
last portion cf the flight.

We had this 2-C stack failure and whatever failed in the stack
failed instantaneously. 1t never got soggy, at least we didr't
notice it getving soggy. It was Just all of a sudden zero.

And there was no volzage so 1t must have burned out.

The ground asked me to check it and there was zero amps - and
I checked the voltage and 1Y was zero, so nothing else fo doj
so we turned it off. T dont' know what was the matter. T sure

didn't see it fail. We didn't see 1t d¢ anything but we did
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turn it off,

1-C was alwaye carcrying about 5 amps rore than arything else
was.

They were steady the whole time. There wasn's any fluctuation.
They weren't siraight acrosz the board but any deviation they
had remained that way regardless of the power load. The sheare
that they started cut with they maintained throughcut the
flight, with the exception of 2-C and it failed completely.
The Main batteries: The only difference I noticed on the

main batteries at all, @nd I checked them a couple of times
during the flight) was that number 3 battery was a hot one

and 1t was a couple volts or a volt-and-a~half hotter than the
rest of them. And that's the one we used when we had to sup-
plement the fuel cells when we had the TV monitor on and
everything else powered up. We were using the D-15 equipment
on 8=30 and we also used the number 3 battery. It actually

did knock it down & little bit but it never did fall down to

the level that others were. Battery tesis, they always read

22 volts, with the exception c¢f number 3., The amps were all
above 8, I'd say 9-9 1/2 amps on all of them, Sguib batteries:
I never even looked. T leooked at the commen control bus but
I didn't check out number 3 squib battery. The switches
remained on throughout the flight and I did net concern myselfl

with them at all., Monitoring of electrical power remaining.
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We never had a problem. We separated the adapter with 30 some-
thing percent HE remaining and we coulc have run towered up

for days.

But, conseguenzly, we didn't concern curselves with any onboard
informaticon about power remaining. We did not plot any “"How
goes 1ts" or anything else.

o, it's rno groevlem,

And we felt that the grouwnd had more than enough information
and if they felt that we were running short of electrical pcwer
they would have told us about it,

Yes, we had more important things to do at that poins, Don't

worry ahout thoge things.

8.7 Onbcard Computer

Gordon

Conrad

Gordon

I'11l continue with the onboard computer, Man, that thing was
like the platform,

M=1 speaks for that.

They ought to put that thing in a gold case. The launch tra-
Jectory status. There was no doubt ahout it. I did get IGS
guldance on time, 18 seconds after SECO and 1t was 4 seconds
ahead of the RGS guidance. Bteering brought it right in and,
fortunately, it was within a half tc a degree throughout the
second stage boost trajectory. And at insertion they were
right on the money. IVAR routine was perfectly neminal., T

checked the IVAR one time by reading 95 and it had 41 feet in
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it and that was what the IVI's had, IVAR was great. No prob-
lem with it =t 811. Orbit determiation, Predict navigaticn,
Rendeuzvous speaks for itself. ¥e¢ anomalies at all. Retrofire,
it did its Job beautifuliy. Reentry speaks for itself., TUp-
dates were always good. No particular problem, MDIU quanti-
ties were verified and MDU operation was nominal, Computer
modes: The ones that we used were nominal all the way through.
Prelaunch was good. Had a 18 to 19 second self-check routine,
We always used that shutting down, or powering up. Ascent

wag good. Wavigation catchup was always good. Rendezvous
mode wag excellent, Predict Wav we didn't use. Reentry was
good, Orbit determination we didn't use. VOX tape memory,
beantiful We loaded Module 11T for the M=l rendezvous. It
went right in., I didn't verify it. We prepositioned the tape
so that tape position worked 41 and we started and I no sooner
turned it on and away it went. It was loaded well before we
even came clcse to refiring it.

We only made two loads, We loaded Medule TIT and left it in
for the whele flight and for retrofire we loaded Module IV
and that was 1t.

We did lecad and verify Medule IV,

We put it in as an C3% and because we had plenty cf time, we

let it load and verify itself. It operated perfectly.
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5,8 Radar
Gordon Pele, Lhe radar is all yours.

sime, Acg ranges - T hed this one lit:le giitch

m
13
]

kay, warnup
al 3 minutes wihere I lurred 15 cw ang I was stil. pisched
down gnd 1 got an dcq lighs and it broke loex arnd 1 was s3ill
or. Lhe herizen and L theugh+, well, mayce it'sz agalirat lhe

zcling o nolc acgulgiticr, so I')L walt until

3 L]

T

5

xegs and 1u's nos
I zizern wr. %When I zitched up to the proper polrtirg commands
and ‘turnecs it on, 17 locked on oard sleyed on.  After that, we

played it jusl like advertised. When we got <o TPL and ziichad

dcwn To burn, I rnever piayced witrz the lzck-cn., T siayed
lcexred on a_ the stime. 1 pitched tack up agaln aflier T,
(0f course, trhe restu of the iime we wers pointed al il.) We
never had lose of lock durirng the rendewveus. We never had
faise _ock ard the boresight zgreed perfsctly with the vizsua
sight. We had Llhem wvisuvally and wher [ aligned ihe radar
reedles the vistal sighl showsd 2 ha'f of a degres of yaw 1=f%
end 2 ra.f ¢of a degree of piiech up. That was corsisternt ana
wa've sxplained the snomaly trnac we znac with ths rader as far

as the svimuth ard clevaticr wandering of f and we've exp.alned

hed wizsh getting MAP lighzs wnlch was, appzrantly

ﬁ
sl
i
3
Q
m
i
4}

two serara=e proviens.  Orc was & probleom with our racar
gzimuzh ard eievatiorn apparcnbly, or antenns patzerrn, or the

whole problem lay in the transporder ¢n the Agera. 1 don't
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know which 1t was, But thieg hag &l beean weil laig oud,

§]

i pLaTic

1

Crew stasion:  We had ncihing on controis end displays. The

o+

gseguerntial telslights werkel as advertiged. The svent tiner
worked es adveriigesd. The digital clock stayed in sync the
whole Time. %We had the cne anomaly on the digital clock where
I inadverterziy vurned cff the electronic fimer circult tresker
whern I was Turned arcund in the siowage tox ard caught i<
rignt away bul the clcck kag stopped rurning., In about 5 pin-
uteg we caugnt 1t. We nad o re-sync e few things with ine
ground and we got the clock running again and we rnever had
ancther proolem: with it. It zfayed ir ftime all the way.

GHMT cZocke, 1 never asxed for a GMI upiate becauvse I didn'<
need 1t., We had encugz GET informatiorn availasle to us and

we were happy. We really think sco. I never even asked for

a GMT updase and I don'=t know now well the clock siayved im.
The IVIte worked perfectliy. The Flight Director Indicate
worked perfectly. Range and rarge rate indicator worked
verfectly till we had our rader giitch and I'n sure thaet had
rothing tc do with <the indicator. It was something in <he
radar. GLV fue. ang cxidizer pressure gages: Chey worxed
serfectly throughcus the boosted filight. Just as adveriised.
Trne altimeter was very swmooth tarough boosted flight, and

wourd right on up tc 97 020 feet and guii, Actuvally, 1t quit
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at 94 000 feet and as we flew along in orbital flight, 1t
gradualiy crawled itself arcund fto 97 000 and stayed there,
Rate of descent indicator did the same thing. It indicated =z
rate of descent of 15 or 20 feet per second, there in orbital
filight right after insertion and eventually wound up indicating
gome rate of climb number above zero and stayed there for

the rest of the flight. During reentry, I have o be honest
and say that when I saw the main chute deploy with no ribbens
in it and we successfully went to two point, I never even
bothered to lock at it. T didn't feel that I needed 1%,

I locked a*t it Just before touchdown because I wanted to get
the dang cabin repress valve off so I watched 1t down to

200 feet ard we hadn't hit yet so at 200 feet T just vracked
myself and T would guess that when he hit the water it was
about zero. I mean it was that type of time duration.

You'lre talking ahout the altimeter.

Yes,

I'm talking sbout the rate of descent indicator,

Oh, okay.

I never locked at the rate of descent indicator. Yes, 1
watched the altimeter but I never locked at the rate of descent
indicator. At least, it must have been in the normal position
during descent on the chute or I would have noticed that sort

of thing, But I was looking mainly at the altimeter. The
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accelercnmeser worged seavtifully orn beosted flight. Tt werksa
R “olly oorn reontry and 1t also werkes boautifully on ths

ceautitully

Agara, powered [lipght.

Jhonhe A

Gordorn whon we wors or Jhe nogo s

Corred Yo, Swizcnen, we nad oo progien with arny switches, ihe
orily provlem we nad wiuh any circult breakers were & ccuzle
of iradvertori operations and we rentioned bosk of shem.,  me
was Sult ver numcer 1 during EVA and the cther cne was re
frocklirg off tro slecirormic limer, Did you ever find any
clbrior circeail creskers you snockes of 27

serdon Yo, movor found any.

Jounrad fnd T rever Tounda ary. We rover knocked any otrers off shas
I know of . Firrecrs, Tine., SHwivuic silck, we dide': noed,
We slowed 1t.,  Unbkillcal BYA was just She way we plarned, Wa

cavin vent wvalve - the tether for 1. I gtowed

1L ot of the way., 4ng laat was 1. [Lighting is lhe sene as

it aag a.ways ceen. 1t worked fine, We had no lignte curn

ouT.  Wo nad adeguate lignting woen we needed 15, 1'm sure

tor-

w

there ars helior weays e do 13 snese days sut this wa
cuory for cur uscs. Sc L have nothing oz lhe

lTeft wanel, cenler panel, right parel, pedeatal

ilghte, congcles. We could zee averytrning. We alwaysz hac
znvugh lignt Zr she spacecraf'ts woocrn we wicre uging The water

msragemsnt pane., te see whal we were dolrg. We umed the
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atilizty lignts, Dick used rnis rernlignt a litftle oit. I used

ry hand glove lighis every onee 1in a while when we were gloved

fcr some reascn., COnbgard data, Flight plan rendezvous, and

experiments and systems tooks.
Gerdorn They tevter te all righs., We made them.
Corrad Yes. They were all right ani they woerked perfecily irn manage-
mernt and uscfuinoss, We designed special ¢nes for the RVA
Zist. Checkiigz, rendgzvcus and rmiscellanecus cards wWorked

thz way we adveriiscd ‘them,

oroon If frey didn't sexve the purposes they are cur proeblem.

G2

4 Dick wrote clock start time down on the ittty witty card ne had

%]

ur on she timer sernd I had wy 1i:tlis card over there. He nad

Gordon Shy, T will mention the covering they put on thoss cards was
vy very geod for Pentel pens. You wrote on 1% all righs but
iy owas aimest i1ike writing on glass or something, The covering

tnat they put over tne i

shouldntt nave uged that - I don's xnow wnat

FUEDRER It was a type cof tape and it was tut on sc you coulid wizge i:
of ¥ and put arnother note down.

Gordon Weil, I didr't use those cards for that sors of thing; I pus
a lire chrough it and wrote below 14, 3ut I would recommend

that they don't use that anymore,
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The fgena cormard card Zist Dick had oot whers 1t was avallable
ard uged 1%t a’l the lLime. 1 used the High Orbit Card that T
We nevern

w“rete up Just the way T wes zuptosed zo use 1t except

dig feel trnat we necdel to ceompute up Times cr it. We ccuid

The map worked fine. We could alweys

have “f we resded U

Tirnd ou. whers we wors with cur nodal upiaate. I've got to say

cne tnirg:  We never pulled the star charts cuzt. We never

used snerm.  Ard trat's simply becausc we traired on she expori-

renta, wWe krew the stars and tne heavens trhat we meeded Lo

we didn't need 2 star cnart to

kriow ard whern we needed on

Tind them. You've wo carry Lt orbeard through,

[13+)
L]
e
f4

Z trink tznat's ~he corment I wart to meake, You've gos to

carry thenm cnuoard 1n casc you gel an update or something or

z ro-platforn burn o a star and 14's one trnat you may act

regdily roccgnize,  This sncosid, ctvicusly, hes carried. We
L

carrisd volbln lypes, trhe nolar plot and the Mercatcr proujecction.

did scarry both, but woe rever ussd them,

Tre ostar glignment selups for the 5-1% were disvlayed in the

VA cheoeckiist beok. Trno herd sult ZWA.  Ard 1 uged that in

tarel while tre hatch was cpex

Ilighe., T had is
ari I had oy red lighnt or and Jick would line me wp and then

I could sell oy locking whai roll orientaticn L

i
1)
t
ot
M
\(:'
[
M
5

warited beocause | ocoutdr'i seo Loo well with my bad window.

aor owe would get it all organized and away we went. 30, we
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Sidn't neea any of ftnat stuff.
And again I can unly say thaes

we werked on the siowazc for 6
charge anytaing ard we gci ria
if 2

TV teil you, zhink svou

anylning in trhays spacecraft sz
L
i

rzed and 1 think of some 57 1

have orn the flignt

vlair ar

Some 2 Lhes

[P

LG TAVE
ars goirg =o vlagae you. I ¥
thzse Izers, you
sust nave To pack, unpsack arnd
crgarized for <his Flignt you
iiens oroocard ixts

ave exira

oroblens., Treors fg just noi

of saking oxtra esuisnent. ]

ard when p

]

we werked so hard on tnis

ercugh car te said abou

encuigh

deorntt

Stowege worked teautifuwlly.

the slowage worked well because

we dida't let anytody

nontng and
of *he zwaff we didn't nesed.

t i< »ight now, trnere wasn'=s
g '

owage trnat we ftock that we didntt

ers 1 mades trner delese as hariy

ard trey would rnot zave boen

4 simpic reascr shat we didn't

cutling

g rnice

[

= things rey very well

rced them In flight they

iely
cu doen't reslly absolately nsed

ake ther alorng. DBecauso you

well ag trnis

thaz. 1f you

have to &

:Tr oL o)

goling tc cause

room to have the

“hink we can make this

ecpla come aleorg and want to add
s it., This is ihe only reason
gid, zimelins-wise, was beocacsc

towage problem,
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Ever. as nard as we worked on stowage we spent time during our
gieep pericd discussing the rnex't day's cperation and thinking
again fer the 59 COGth time about what we reeded cut and now
was the best way w0 luggle the spacecraft. Let's see, before
the gtandup EVA, alter we cleaned up, we knew thait we were
going to do standus EVA on that third day and Tne cnly reason
we got everything done rignt ¢n the third day is tecause the
night vefore the shird day we talked trhe whole cperation cover
from nigh crbiz stcwage Ior careras withz a PFS burn, standup
EVA ~ zhcose two items rezuirsd exireme control on stowage and
Dick and I restowed tne spacecraft tnat night during our
sleep pericd in a manner taat we knew we had using cur high
aititede orbit checklist and al: the rest of the stuff, so

we had 17 just down to a gnat's syebrow. And we humped the
third day anyncw,

I was a very busy day, that *third zay. It was rewarding fcor
that reason, shough., Belis, no problem. Harness, no problem.
Life vest, no probiem.

Got & comment on the life vest, The training life vest that
we used were smaller han the flight life vest and this sort
¢f stuff is the placs where you gel inito troutle. And, by
gclly, they were considerably larger than the s*towage 1ife
vegt and wo the poini where as much EVA work as we did and

M= rendezvous work suited, I was reaily aware cf the fact that
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tnese twe 1ife vesus were bigger,

I want Lo make a commernt on 1ife wvests tzas I had forgotzern.
When 1 hed popped or deployed the lef'l ife vest after recovery
when I wes sittirg in the raft ocfore helicepter pickup, it
didn't get a fuil charge. 13 was scfu. Azd I tlew 13 up tze
rest of tre way oy mouth. Other than lhai, as far as %hat
cperation was fine, 'The right one did inflate fully but the
_eft one was sofi when I deployed the C02 cartridge.

Yeg, way don't you taik to Jchn and et get waste distosal.
We, of courgse, Jerttisoncd cvery time wo had trhe hatch open -

i mean she zeceona time and ke third vime we opched the
hatch we Jettisoned, Yo, [ lake 2t back, we Jestisoned all
three times., We opcrned she rnatern for the umbilical FVA and
Jettisonsd garbage. We Jetliscred geer on the secord hatch
crening, And the third time we elillscned garbage again, focd
sags and stuff like <het. CTolor coding, we uscd the striping
o thne Lrrowaway bags, the swuff that we wanted to know and
thet woerked perfectly. 3oy, after the umrcilical ZVA we nad
tacse bags and gear stowed and ithrown away ard ‘tunere wag no
cenfusier in lhe cockpitc avtous what we should keep or wrnere
ar. ilem was. We threw away all the right things without any

Lrouble al all.

Spacecrafi exuericr

Gordon

irst thing that ocught =c

r_-

Hatch operation. I trink thnat the
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be gaid was before lifi-off, Pete's navch didn't seal.
Corrad T dent't krow wazat that protlicm was.
Gordon 1t had to oo cyeled cne tirme arnd scaled and we were on Zur

way. As far as the nascern cperalicx in flight, my =ilde cf the
EVA hatch cperaiicn, I couwld =mave st there ard opened and
c.csed *hat tring all day wiih nc particular concern. I1u was
ar. easy task To perform. T think cne of the easiest tasks

was that . 2idn't nave to be concerred about geiting down in
the footweil te get 17 closed. Actually, cre time T closed

it all myeclf Just sitvsing on she front edge of the scadl, rignt
on my head, It didntt get down all tne way, zuv I got it down
art engazed & couple of degs and a sawtooth axnd Pote reachod
cver ard gravbed zhe halch closing device and snugged il down
te she last one and 1 reached up ard dogged 1t down., The
forces tec clese 1L, 1 don't xnow what trney were. They were
awful 1ligh=, I used cne rnand ard Just pulied it dewr and gc
al® the way. There was ne stiffness, If there was 3% pourds
or. it, IT'd be gurprised, Thet's a guessg. Handrails and Velcrc
pais., The Velerc pass I didn't even utilize. The handraiss
were fully deplcoyed. The manual handrail was deployed. To
probler.. The handrsil in thne back . assume was deplcoyed beoeause
the wmcilical guide was extended. I could see that it was

out. Wirdew covers didn't do their Jjob, so they wers Jetti-

gsorred, They didrn't dc *heir jobs because the windows were
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dirty.

Yes, I don't understand that. There was stuff on the outside
of my window right after I jettisoned the cover, The only
other thing I could think of was that there is some cloud,
maybe at spacecraft SEP or boester burnout, % would have

to be something that's carried right alorng with the spacecraft,
through, so *hat when you ftake a window that has gone through
the launch envirconment and may te warm, or something like that
that it ccllects it. BHecause of this substance around the
spacecraft outgassing from somewhere or something. EBecause I
almost had the impression that the window as clean as a
whistle %111 I popped the window cover. And then it was dirty
on the cutside., Now, I had another window problem which was
dirt on the inside part of the ouler pane, some greasy sub=
stance. This was what really screwed up my vision.

Glare shields, 1 think you made a comment comparing these we
had on this flight with the ones you had on V. Remember ycu
were talking about no wonder Jim and Shakey complained about
the glare shields?

Yes, the Polaroid ones we had were completely opague when you
turned the Pclarcid filters together to the maximum position
and these that we had let light through. Even when they were
turned to their maximum darkness and I didn't quite understand

this. Because the ones we had or V were much better. Now,
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glare ghield - we alasoc carried these two sunglass type things,
And they were outéfanding in the dayiime, because we could

see in the cockpit and leok out and we had good vision out of
them and everything, They were cutstanding.

Zven with them in there though, the sun during boost phase was
bothersome.

Yes, it was. Ever with that sunshade in there, I held my

hand up over my head during boosted flight., It's the only way
I could see the booster engines.

And I d4id too, for the time it was in my window. I couldn't
gee anything inside so I Jjust used my hand to shade my eyes
from the sun. That shield really didn't do the Jjot but for
orbital flight it was great. In daylight hours it was really
nice to have that on there. We wore sunglasses also quite

g bit during the daytine.

The docking bhar worked fine on deployment, fine for its purpose
of docking. We had that glitch when we tried to jettison it
with the tether on there. Something apparently fired parzially
on the first time and tvhen the second time I hit i+t - what

mey have heppened is that it is a spring-loaded switch and I
may have hit it up and it only partially gtarted the squit to
fire or scomething.

How would you do that?

Darned if I know, but that is the only thing I could think of
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because it worked -he gecond time.

the ¢ didn't go and *then the zecond wime I put the switer
TACK up agalrn, away wernl lne Tar,

Maybe scrmcone can explain thaz.

The orly *hing I car think of is there might e a Time delay.
Ard <t juel haprened toc go coircident with me putsing the
gwiuch uwp lhe secong fime.

1t was welrd. We bolnh nad & rorent of deuabt abous how we
wotld ever et ric of shas Agena at the end of tznat fether,
Yoo nad some conments on-

EVd ecaners moant, 1 de want to mentiorn thas., 1t was hard to
insvall. 1t did have <the ruvtber gasket cor 1% or the rubber
washer. I couldn't pusi it down ssarnding on the seat because
T dide't rave ary leverage. 1 had fto get up atove it and
pugh down on the camera tc gel it erngaged in the adapter.

Ard the cther thing, 2nce 1t was engaged I couldrn't swivel it.
T couldn't turr %, T put it in & forward pesiticn and when
1 got back ¢ the spacecraft tc go tc D-16, 1 inssalled iz
that way and tried to gwivel it te the D-16 pecsiticr and iz
wouldn't work. I couidn't swivel it. T had te pull it out

and reirszall i in the D-16 pesition
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.0 VISUAL SICHTINGS

Y,.7 Counidown

Jonrad We saw tre bumble tees during the counidown after the erector
werl Gown.

Gordon 1 saw the erccter going dewn with the mirrcr in trne wirdew.

You could see the road.

Conrad I was on the gages during 1ifloff and I stayed on the zages
at BEIO. You said you gicked wp <he flash., It wasn't that we
woro ingul Ted din any Mlame or auything. 11 was Jusb an orange
flash, that I picked ug ouy the window.

bShepard At s.aging or --

Conrad At elasing. I4 wasn't speciacular at all, it was jusi a momen-—
tary orange [lash and 1t was gone. There was n¢ debris or any-
thing elec out there at all. You picked un the horizon when
you expected to pick 131 up, because I vicked it up at about
70 cegrees pitch angle, sometime after suldance inditiate, and
sust took & suicky peck at it. AL BRCO I stayed right on the
gages.

Gordorn T @id look oub a S7CC,

conrad  You locked out and I chided you.

Gordon I got right back in, but I locked cut and wag flabbergasted by
all the deeris trat was out in front of us. Man, there was junk

all over ire sky out therc. I dorn't know what it was. It was
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just Jurk going bty the spacccraft. I ftock a quick peek, goi
jabbed Ty the boss, and got back to work. T éden't think T
lcoked cut agair for quite a wrnile. Zut, I couldr'! resist it.

4

Falring jeutisorn was siraightforward arnd there is nothing *c
corpare tha: io, decause we jettisoned our fairirngs av 3:15 on
Gemini V during bocsted flight and it blew all uo cleces wrern
they camce coff, Thesa came off real clean.

I didn't actice the rnose fairing go, I saw some shadow cut
there but 1 didn': see il as a2 rose falring.

We had the usual visual sighzings inside the cocxpit after
cECO, washers, and tools, elc.

Iid you blow itne wirndew covers cff at the same time?”

No, the covers were dene muen laser. ihe windows were diriy.
The only thing that I can say about this is that I had the
decided impression that the outside film appeared when 1
Jettisconed the window cover.

Mire did, very dolinitcly.

T den's know 17 an outer glass on 214 was grotecting light from
scattering on an alrcady dirty parne or whether something was
arcurnd the spacecrafs so that when we jettisoned the window
covers, this film appezred. fnyhow, it didn't cnange for thre
rest of the [ligh=. Fow, I am rcferring to the film on the
cutside of zhe windows, and that £ilm is exacszly like we had

or. Gemiri V. I would have considered it a very clean window,
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and it would have been the same as Dick's if T didn't have the
inside stuff on it. Dick's window was good for photography.
It was dirty, but it was --

Cordon Yes, I noticed that film on the outside right away. It was
streaked. It locked like the glass had been wiped and you
could see the directional flow of smear, but it was almost
clear. It looked like somebody took a rag and wiped the wine
dow, It left a real thin oily film. 1T picked this up immedi-
ately upon window cover jettison. As soon as we got it loosened
and turned that key 90 degrees, the window covers came straight
back. itight away youx could sece the film on the window, but
there wasn't any of that vigible before the window covers were
jettisoned. I looked through the window cover when it was on,
and it looked like the window was completely clean. I kept
saying to myself that we were in and then when 7 got the cover
off, "smear." Tt didn't change for the entire flight. It
stayed exactly like that for the rest of the mission except it
did burn off during reentry. You could see it, it was like
somebody set a piece of cellophane on fire, and it crinkled as
it burned, but this was from the outside of the edge in. There
was an inch strip around this film that was completely clear
all around the ocutside of the window, about an inch wide.

There wasn't a speck of anything on that part of the window,

but then the smear was on the rest--

CONFIDENTIAL



Conrad

CONFIDENTIAL 137

You get the impression that the window sat in the sunshine on
the ground prior te launch. The center of it would be warmer
than the edges becausce it might carry off some heat through
the slructure around the edges. It's that sort of thing. You
have a different temperature, and it accumulated this stuff.

I couldn't tell 1that it accumulated during boosted flight. I
had the impression that it wasn't there until I jettisoned the
window cover, but by the same token that could have made the
light reflect on that pane and not the next pane down. So, I

don't know.

9.3 Orbital Flight

Conrad

Gordon

Conrad

We didn't ses our own booster on orbital flight at all. We did
spot the one satellite, and T thought T saw ancther one later,
but it turned out that it was a large particle outslde the
spacecraft. Bul, the satellite we picked up, boy, it was loud
and c¢lear. They told me il was 289 mileg away. It must have
been awfully big. I read that it was Proton ITI.

Oh, is that right?

T assume that this i a booster that they left up there with
it. I had the impression, and I told Dick, that it looked like
it was a booster, T ¢idn't think it was that far away.
It was big, whatever it was. I could tell it was long and
cylindrical, and T had the impression that it looked like the

second stage of a Titan., I had the impression that I could see
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an engine bell. Weo had the Lgona geq lights as scon as it got
dark. We'd already had a visual, and Juat ag socn as it got
dark and tre sun sicpped shining on it we had an écq 1ight.
There wag no time o switch cver atl all because we were Tairly
close now. “he first gsighting of the QCq ligh*s was right at
darkness, but as far as first sighling of theo Agena wernt, T
told Tdck T had the Agcna in gight, and I asked him for the
range, bub he wWas dolng sometring,  He did sometking for & falr
amour.t cf tims. He #inzlly punched Address 36, and at tha:

zoint it was £1 miles.

Let me look un that numbor. Tt was right nere on the data nage
for <re rendszvous, sand I was voerifying the addressss in the
CoOmpLTer.,

Yes, you were alt 25 ninuses.

Wo, it was just after we gwitched ir'c rendezvous.

29 minuiles, so we ought to be gble to correlate ftnat secause

we were in an almost nominal  trajectory.

Well, T can'i preaily icll tho tiwe, sut I was checking these
of ¥, and the reasor that T kneow 1% was this time was tecause

I punched up 36 during verificaiticn here. I wrotc 61.45 miles.

Well, =rnat's data point feoar, and you are clowsing a1 abeut

A miles a mirute <here, and if you go back sbout 12 miles inat

would be zhont right. I'm guessing 'fH miles i1s where I saw the

Apena,.
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But by the time I zot tc¢ it, I wrote down 61.45 miles. This
was in the suniight.

Tt was before gunset. 1% was _oag beifcre sunsetl, and the

st was oehina us arnd shining on him, and he was Just Tike

o
J

a {irgst mammitade s7ar sus Shere, T naid ¢ optical sight
. - FIE T, | - - iy e e S L e pn el .
Ap, a&nd that s acwtially how T found kim., o turrcd up the

oplica’ signt Yo see whore the center was and Lhen Lurnea

i, deowr ang stared for awhkile and gure enough, ne ourned in.

The ora extericr condition - Tre only ancmaly we saw with the
extericr condition of the Agenn was the paint blisteringz. This

was the sectlor on the Agsne bthal's zboul 10 Teeb behind the TOA,

In that areca there wag = Jcb, We lalksd o John abeoud thatl ar
asked hic if he rad nciiced this during flighs. Mhere wag all
trhis plislering and bubtles.

T noticed that Agena over trore ls noty that piciture orn the wall,
wnaich dig the Qeowini VIIT Arcenia,. I zlmost had the impression
though trat they've cnanged the paint and that the Gemini VIIT
Agena wasn't painted in the area wrere we szaw blistered paint.

I3 was 2 silver stuff that was on 1t.

Yes, and there was gray paint also.

Some gray, whitefgray caint was blistered as well, DBut it was
vhe only thing that we coculd see on the Agena that locked abnor-

mal. bkverything clse locked great.
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We never saw atiliude thrusters Tire.

Never did.

Veil reperied seeirg it, butl we apparently never goiu tre sun-

light in the righl ccnditions to ever sce the attitude fhrugiers

fire.

As a master of fact, the only time we saw anything on the Agena

vulgassing was onc time when you reported the 16 pound thruster
iring.

Yeag, thatl was wiith lhe sun tenind trne Agena. The Agena was
coultirg <he sun to us and we could sce tne 16 pound thruster.

I cculd sec trne lefd upper one fire.

Sunlight reflections. I'm telling you, trat's the siggest shock
in the world, wnen ire sun is low shining cn that Agena, or when

you're ou’ where you can'l pick up actual details of the Agena.

Wher you're out thay far trhat tring is & brilliant golden source
of light.

It turns to gilver pretty quick also. It's awfully brilliart.
It's gold in the airglow.

Against conpleve darikness wnen that <ning s above you and
you're looking at it againat tha. tlacx sky bpacxkground, iz's
just =0 intense trnau Il aclually nurTs your eyes.

The only way T car likew i3 dis like =momebedy ie taking a blow

tcreh and you're lcokingat it in a dark room, or a welding
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torel and they “urn the gas mixture %o the right setiing, you
know, smd it goes from gold o trilliant silver as the sun
comes up throughk the airglow.

It was sure surprising.

We undocked many times, station kent on the Agenaz, and we never

noticed anything different abeut it after we first looked it

over. When we laft 14, 1% locked as good as znew. You couldn't

even tell the cugine had besn runwing,

I was surprised sbout the leoks of the nozzle itsei s, after we

were gtation kKeeping, and aflzr all those burms, *that thing was

a3 clean as it could pessibly be.

One thing I could well was that the 200 pound itnrusters hada 't

beon fired. They were all nice and silver on the inside and

the 16 pound thrusters had & 1little -- 1t was chvicus they had

teen burned. ‘There wag =2 1ittle hea’l disceleration to the

16 pound thrusters,

I didn't notice <h®s, duw the ‘rside of tha® tig teil had a gold

coior ard it losked as clear as I couid possibly be.

We staticn kent for twe night passes using runnivg lighte and

our dock lighus ard Shings like thatl, The running lights werce
'

ol tne right inlensluy for Tlying in close but Lhe thing lrhat

really startled we 1 this., I had the running lights at a

greater distance tran I thought I was going to have them and

thei made me think that we were 2 lov closer than trne radar was
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telling us and that we were cloging a lot faster. I was really

getiing worried. I never extected o

aee the running lights at

night as far away as I did. This was on the M-1, @nd I was

really surprised. I ¥ept telling Zick T had

and I thirk we're right or top of Lhen.

the running 1

ights,

This wag af*ter T7I, wo

.. H . - -
didn t have any running Zignis way out there. Tt was scmewhere

arvurd the end of the third correcsion or during 4he +hird cor-

rection., I should e arcurnd 2 miles. The gccond vernier,

We wers at a range of 3.6% miles——

I+ was right after ithzt that I s:

it wasn't oo long after we made

Zid come out in the daylight., 1

T

w the runring lights, beocz

“he third correction that

»2d trhe impression thaet i

out in the daylisht 137 wiles from us, or 2 miles.

I recall we were discussing how
We were worried about closing it
yeu can gee. 1 remember looxXing
you were worried avout bhraking.
closer thar 2% miles, ard I said

second at 22 miles.

I tnink i< was arcound 2 niles in

aat we were closing this

Wi ——

abc
WE

t came

thing.

too fast because of Row much

at 25 miles at that time,
You thought we were 2 1ol

ne.  We had some 49 fect

[

arkriess that we had ths

ard

Tunning

ligh=<s. HMayhe tnis isn't too bad, bul lhe fact thatl tre flash-

ing ligh=s are so bright at wnis time--I never expected Lo ses

<he belly running ligrn.s then. Nobt only could I see thsm,
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I could tell at that distance that there was severation between
the two running ilgkts and the fiashing light. I ccula sec *the
flasring light with regspect to the location of the running lights,
and I could see both running lights and tell that thore was a

ger in there. I ceould ged & measurewmeat of the vehicie length.

Gordon As far &g the vigual sightings whiie EVA, the only thing I
nosiced different from being inside the spacecrait, was ihad
you had a complete pancrama o the world. T really didn't tzke
much time during <re umbilical WVA tc gaze arcund wp there., I
was more interceted in IZeoking &% the Agena and ai the adanter
secticn., During EVA I looked =2t the nandrails and unbilical
guide. Fkverytning was depleoyed and lccked in real good shapco.
Trore was ne debris arcund the sepérastion peint. There were
a fow small pieces of pyre plas still hanging to the edge of the
adaptexr at the geparation plane iilself, oul they were aoout
6 %o 8 inches leong and they were not locse., Trey were s*ill
aicng the curvature of the adapter secition. There was nothing
flaoping back there. There weore ro big, long vicces of anytrning
that we saw pictures ocn Gemini VI and Gemini VII. It was as
clean ag & whistle., I gucss I weuld have to say that the tig
difference you notice is that you rave & tremendous vicw of
cverything. You can sec a 360 degrce panorama of the worid that

you just don't get fo ser inside the spacecraft. Magnituce of
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stars out there--1 tried to lock at Tleiades wher we were deing
tre standup EVA and tried to ceount slars, and I got distracted
and never really courted as many a8 I could ses, but I really
don't thirk T wes seeirg any more or any lower masniiude stars
outside than T was actually able to sec through the window.
It's that order of thing. T den't think the visval reecepion
ir going from tre glass ir tre spacecraft o tre

Lexan visor on the helwet was so different that you would be
able tc say yes, you can gee more in TVA then you can throuvgn
tre windows. That's & difficuit stoteomernt for we o make, and
I am not sure of that. The thing that was sitartling was that
¥yok see so mwuch more ¢f cveryihing and the vanorama was so much
oreater,

You really have to look £t spoeific magnitude stars,

This is true; I started to lock at Pleiades and couns trem
during one of the nighiside passes, tut ther, during the stand-
un EVA, we werc tno busy. We wanicd Lo make sure we got all
three consiellations. We were corcentrating on those, and those
only, as far as pointing, and then wrnile we were looking al
irem we were cperating a camcera, and I was in and oul of tre
spacecrafi. The zuxilary ligrns was on ard shining dowa orn lnc
ericoder; so I could reach down in irers withcout fumbling with
everything aend turn trnc ACS gystem off and on after Pelie would

drive 2t the congtellaticn. 8o I wasg in locking at lignd and
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then back up locking at the sitars again and operating tho
camera, 1 really aidn't tuzke the time to evaluate precisely
how much mere you could actually sce. It may be a little il
betler but I cculdn't say that for sure.

Corrad Geograrhical - Well, the first two days we spgent locked up cn
trne Agena end the weather wes bad to gtart with, so we didn't
sec much of ire grovrd. You can still see the samre cold things
whenever you're over the vlacco with the dry atwmespheres where
you can really see deseil. I den't thirk there is anything we
can z24d to whet you can see on the ground.

Gorden  I'd like to commen® shough, that the first two days wore speni
or. the Agena ir iocal rorizental fiignt. We were in FC-1 all
the time. You can put your head up high arnd you can creck that
“he Agena is holding in local hordrzorntal because you get the
gsame angle out the window of a plece of tre horizon. So you
know i3's still in local horizontzl attitude, and trhat's about
all.

Corrad  The thing that I wasz inpressed wiilh as far zs the geoograchical
part cnce again, wag during the standup EVA, when I rad <imc to
look at the erntire Gulf Jpast as we came across or the daylight
pass, It was pretily uspectactlar ag we called it out over T1 Pase
and I could Zock Yo the Hagt as we are going and all the way o
Florida. Wec can actiaally pick out the Cape from that area. It

was sometning, you know, you carn just see a ruch grealer area.
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It was pretiy fantastic to see the whole Gulf coast. You can

see the outline of Florida out there and you actually see where
;

it goes out into the ocean, You couldn't see any detail, but ycu

could see the general ghaps.
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Wes 1t outlired Ty clovdes or by land?

Ko, it was by the land. There were no clouds to speak of or
that rass. There were hzrdly any at all. We did nct gee the
Agtrodome.

I saw the cars in the parking lot though.

I don't rewenber tne rame of the stars at the wcwment but there
were two prominent triangulser group of stars that when the
rerndezvous was going right ir the simulater, were always
tnere. That was my first corforting feeling as far as ocut-of-
plare went and sc forth, to see the game stars that I'd been
geeng for months in the gimulator right wherse they were sup-
poged fo be for a nominal rendezvous.

Yeg, those stars con tne rigat were Fomalhaut, Ssturn, and
Deneb Kaitos.

Yes, but those zrern't the ones I anm referring to, they were
there, tut they were off to the right. The stars that I'm
referring to lay just tc the left of the orbital track and
they were-

wWell, Sesurn was to the left cn tre orbital track. Bub these
are two little corstellations and 1 don't remember trne rame

of thew. One of them might hkave been — they are in Pisces or
gomething Iike that. Anyhow the stars that we were looking
for were there., The stars that I used time ard again fer

deterrining how far cui-~of-plane I was and this sort of thing
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were there. 1 knew what I expect to see in the sxy during the
romiral rendezvous, and 1% was there., I thirk that is the most
important thirg. My wirdow was so cruwnmy that I can't give
you a good time for when I first saw stars. I could be
looking rignt through the widdle of the window and not even
gsee a first wagnitude gtar if T wasn't leooking in the righi
place, So, T can't give you any times on that. Maybe Dick has
sore obgervations on them,

¥ot really, trere wasn't anything that required us %o be con-
cerned about atars during this flight, The only thing we

were concerned gtout was that Pete was familiar with the star
patierr. during the rendezvous. Ve were both fawiliar with *he
gtar field; *he constellations we had toc use for 5-1% and
other than that, we really didn't pay wuch attention to them,
How, stars during daylight ncurs. We took a little %ime to
try a coutle of things on that, During EVA Dick 4id his
darndest durirg the dayside pass To see if he could see any
stars up there and he didr'%.

No, I didn't see anything during that.......

I was ingide the gpacecraft and 1 2ad & good hunk of sky oul
the righs front of the open rnatch. I was rolled so that T

was shielded from the sun and wy visor was clean as a whistlie.
There wasn't any gcattered light ¢n it. I was completely in

a shadow and I spent a gcood bit of time looking out at thre
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black sxy *through his hatch while we were relled over. I
never saw a atar. However, there was erough brilliant lighs
in the cockpit. I mean the cockpit was extremely well illumi-
nated and it's entirely iwpossible thet my vision wasn't such
tnat T could see them., 1 just nad my face plate with no visor
cn or anysaing like that and I rever did see any stars.

0f course, it wmay have been an area where they were really

dic too.

Tnis cculd have very well have been, tecause T was locking at
a Very narrcw gap, you krow, I ceould only see a swall srea,

I was in a voad position as far as earth shine was concerred,
as the spacecraft was rolled 90 degrees and I was facing <he
center cof the gpacecraft so 1 was looking right straight dowrn
at the ground and tc¢ lock up away from the earth, over the
oven natch, 1'd aave to turn by bedy and turn by head so I
could te looking away from the earsh, I never saw arything
n the daytice, T thirk i3 1s a safe comment to wake that you
do retain sitars and vick up stars Just prior to sunrise or
sunget, but after sunrisge and tefore sunset no. I% starts
coming in zefore itne sun is zctually velow the horizon.
Trere's swilight by crcssing trhe terminator and you get rid

of scattered light and brighter stars begin *to burm in, just
lixe they <o on the ground. No reason to think that they

gshouldn't. This occurs as early as 4 minutes or so before
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spacecraft sunset. ITuring the flight, we didn't observe an
prenomena of celestial importance other trar during the 3-15,
wrile tracking at night, we toth picked up a couple of meteors
coming In-meteorites. Jick saw his on the D-15% equipment and
I gaw it out the window.

I'm not sure whetasr I got any of that or the film or not.

T tried to ard I ususlly nad wy hand down c¢n the camera button
in cage sometning cswe up. It went across the scope, *the
ronitors, so fast that 1% was gone by the time T reazlized what
it was. All the objects are moving through it at the ground
speed of tre gpacecraft, All of a sudden right down the
middle of tre scope 1t goes, swish! It waz a bright spct
reaily stresking tirough there and a couple <imes wher we 2id
gee ther T 4ried tc tush the Button, but T don't think I was
fast ernough o capture it on tze filw. We'll have to wait

ard see, I don't thirx I did.

Mo unusual trnencmena on eloud coverage except that there is
Just a heck of g Jot of i%, I tnink, we chotographed one
really gczd typhoon. It was sc prowinert and so well defirned
cyclornic flew that we went ahesd and used the gas o get “in
ani get some S-5 pletures of it. We were low or fuel.

We did see that onme, bhul we were docked at the tiwe and we
didr't really ever get a good erough look at it frow close

range.
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Conrad T'm not sure how those pictures are going to turn out, because
that thing was so huge in area that when you pointed that
spacecraft down to get a lock at it, all you saw was a cloud.

FCSD Rep Where was it located?

Gordon It was the one off Japan.
Conrad It was scwewhere between Japan and Hawaii.
Gordon It was in that srea. We did point down and take a couple of

pilctures of it,

Conrad I think I had you log that one, didn't I? The pictures with
respect to time: Look in the photolog. We logged very few
things because they were usually in series and it was Just
easier to label the magazine,

Gordon Yes, typhoon -

Conrad Magazine 177

Gordon Let me read this, "56:06:40 typhoon on magazine 20, pictures
39, and 40", A+ the sauwe Tiwme, the same typhoon in magazine
17, picture 58.

Conrad Yes, we took a wide angle of it.

Gordon Magaine 17 was on the Hasselblad and wagazine 20 was on the
Maurer. How in the world did I ever log that?

Conrad I told you to. You only have to log the ones that you have
trouble finding out where the heck you took them. The rest
of the stuff we had either EVA or tether or it was pretty

obvious what it was. There's no sense wagting your time
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loging that., Oh, Underwcod was the guy whc suggesved it.

Well, there wasr't wuch of a horizen until we got to TH0 miles.
Ther. that's all trere was - horizons,

I'11 tel: you one thing though, I thought maybe it lost
definition, You know, the phencmena of locoking irnto the
norizon and see it fade into the biuve. It didn't seem to fade
irtc the blue any scorer., Ir other words we could see green
land at extreme distanrce o tne horizon., Then 1t did face into
tre blue again like it does at 161, 3ut I tell you it was

a sight to see. While gcing over the top of apogee and glid-
ing intc darkness and lookirg back at the whole bloody werld
out of cne window you could Jjust see it like that.

You ecould look back and ycou could actually see Africa about

500 miles to the east of Australia.

Yeg, you could see Africa, still you could see India and you
could see the whole bleody ccntirent of Australia.

Tou ¢could actually wove your head and look to the North Pole
and South Pcle all at the same time.

Did you nctice any difference ir the zirglow from high zltitude?
We really didn't orbserve toc wuch night airglow, because we
were deing the 5-11 on the western hcrizon. T was on the

gages tryirg to help aim point it out on the gages.

1 was lockirg thru that sighs trying to keep it on the nhorigzon,

ard I didrn't notice any difference appearance in the airglow.
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I really didn't give that particular gquestion a great deal of
thought, but the night airglow was very distinctive., It was
just as distinctive at 750 miles as it is at 161, You could
very definitely pick it out. I was looking through that

sight on the Maurer camera where you get these two pippers and
bring them down to the horizon and stabilize to get these

time exposures. 1In looking througn that I really didntt notice
arythirg, The thing I noticed wost about this high altitude
is when you're looking to the west the great distance the
termirator is from you. You're still in brogd dgylight and
the terminator is......

Conrad I bet if anybody was watching this from th ground they could
have seen us for one heck of a long time going by in the sun-
light.

Gordon It was a long time. We were, I'm guessing, some 600 miles or
so tc the east of Australia and you could see the terminator
et Australia right in half. You could see the western half
was blacker than night, But the terminator itself is not a
very definite line. We noticed this when looking at the
terminator from 161, It's probably a little sharper at that
altitude than it is down low. It goes from this slight sun-
Zight into a lititle diwmmer light into kind of = gray area for

g little distance and all of a sudder it fuses right into cold
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blackness on the ground. My impression was it has a sharper
definitior atv higher altiiudes thar 1t has dowr low. 4&nd it's

a gray nothingness when you're down at 161,
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One of the reports we got on visual sighting was the Carnarvon
sight on the firss pass, 8Saw you and the Agena ;nd the gecond
stage of the Titan.

Ch, iz that right?

All at ore time?

Yes, all at one time.

That must have been—-

-—dont' xmow what they had, binoculars or what they had, but
the report came back over the net that they saw all three at
one time,.

I'11 be darn.

That's fantastic,

Gee whiz,

I never thought about that, but you certainly would be able to
et that peint,

fhe light would be Just about right for them,

Yes, you'd Just be going into darkness then. Well, you're

in darkness, yes. The TPI was right there in between so
you're still in sort of sunlight, probably. They are in dark-
ness on the ground. Thruster firing you can always see guite
clearly. Dick could see it on the D-15 equipment guite clearly
too, And I fired an attitude thruster--

There was nc doubt about--
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We didn't see anything new that hasrn't been repofted before

on thruster firing., Both translation—-

Okay, let's talk sbout this for & minute., When the at+itude
thrugsters were fired in PULSHE, at the top right hand corner of
the monitor you could see this flash of light coming across,
Ard then you Jjust for the duraticn--

Oh, something that I did see. Something that I had nrever
noticed cn Gemini V, because we weren't allowed to fire Lhem,
wag the forward firing thrusters, but in the low daylight
conditicne, or if the shadow in cirrect on your side of the
spacecraft, on either side, depending on where the shadow is,
in the dayiime, just like a couple of jets coming ocut there,
you can see the flame pattern from the forward firing thrusters
going right by the window., Quite clesrly. They are 5, 6,

cr 7 feet along the side of *the nose. You can see the orange
flew in the daytime. I don'i think I ever fired them at night.
The night dockings, when we were gstaticon keeping—-

I guess that's when we did do it-—-

We did pick up scme—-

But that was more the white flashing you see in any of tre
thrusters at night. You see a white flash, but then a' day
time 1 was aware that this was a flame patier, an orange flame
pattern. You see a little streaking ir it which Is irdicative

of some of the ablative material coming out of the throat when
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you're firing, Of course, it has been reported that you also.
saw the impingment on the Agena, and stuff like that. When

I was deing this nuzzle business snd got that nosed over, I was
overlapped about 4 feet of the Agena. 1 had the docking cone
right next to the window and had the nose up along side the
gsensorg, and when | fired the forward firing thrusters, I

could see it rattling wires and all kinds of stuff inside the

adapter.

9.4 Retrofire and reentry

Gordon

Conrad

Gordon

Conrad

Retrofire and reentry.

We didn't see anything on the adapter SEP, Or I didn't, did
you?

Wo, UWNo, I sure felt it though,

Dick looked out the window at retrofire tc see if he could

aese the retros firing because it was at night, and it was still
black as anything out there. He didn't see anything. Retro
pack jettison. 1 saw something that scared me to death because
I had forgotten about the scanners being blown off, and 1
shedded the retro pack, and there was this flash ocut there in
front of me, and 1 thought 1 had deployed the drogue or some—
thing. I had a great moment of panic there, I had completely
forgotten about the scarmers out there being Jettisoned, and
that big flame shot cut up there, and 1 expected to whistle

in the daylight and see the chute Jjust sitting out there or
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something, T didn't know what I had done. It really scared
me sc badly that I went back, and T just kept reading Retro
Jet on the switch, and I seid yocu did hit the right one, you
did hit the right one.

There was a comment--
What was that! T'm sure they could find that on the hicmed.
202 reentry. Okav. we Just started to pick up the horizon

at 400K,
But I nocticed something that I had never noticed on 5. Way
before AOCK, it seemed 4o me that we were ionizing something
that I couldn't see.
This red glow-—-

I couldn't see a distinct trail, but I had the impressior. that
the whole spacecraft was surrcunded in a red glow coming inte
daylight. I didn't notice that in 5. Ciice you really start
burning, you got this cone you can tell you are surrounded in
a plume, but this was just a dull red glow all arocund where
ever you looked,
Very strange. 1 noticed that veory distinetly myself.
T don't krnow what in the heck that was.

t was Just a real faint rose-colored—-

Tre only other thing I can think of is that—-

The whole sky, the whole area out in front of you, it wasn't

any trail or anything like that., Just that fused pattern.
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Conrad The only other thing I can think of is that something in the
retro pack, in the way of a fluid or something, because the
adapter you've left without retro velocity, was diffused arcund
the spacecraft, and we were getting carcna effect by the sun
coming up behind us and meking whatever it was surrounding the
spacecraft red, because it was red where ever you looked. I
mean if you looked out here it was red, and it was Just a
very dull, but noticeable red sort of glow around the spacecraft
all around it, and I didn't see that in V,

FCSDREP Was the retro different on V°

Conrad No, it was almost identical., We retrded almost at the same
time., On V, we crossed the terminator at White Sands, and we
were crossing the terminator pretiy darn close to White Sands
again.

Gordon That's & diffused pattern too, you couldn't really tell when
you actually had good horizon during reentry hecause it's a
long period of time where it is at gray nothingness out there,
You can't pick up & distinct, definite horizon. I did one
thing. I hadn't heard anyone talk about this one before, but
that retre fire, it's dark, and all the lights in the cabin
are up full bright, Actually, it was gimply an instrument
type approach problem, There is nothing ocutside for you to
be loocking at., We did look at the yaw star; we had s better

one yet, because the Agena was up there for two orbits before
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we retrofired, and then we left it right in plane so we could
see the Agena and know that cur yaw angle was righ? on, bud

in coming down, before the 40CK, I'd 4urr off +the lights and
look out ard you could very definitely see the night airglow.
You could actually see a good horizon, as mich as you could

at night in orvitel flight, where you counld look cut with the
lighté downn in the cabir ard see the night ailrglow and a very
distine* earth/sky definition. But ncrmally we den's do this;
usually we had the lights up full bright. I never heard ary-
tody comment about this before,

A0CK-- lc doubt mbout iorizaticn; yocu really shed the stuff.

1 could see the horizon quite pleinly through a part of reentry
as long as it was ous there. Even in the big flame burning
part., Spacscrafi oscillations were pretty obvious with respect
to the drogue; the only other way I could see any spacecraft
oscillations was by locking on the ball., We didn't have a
horizon late in the game, and you can almest get the impression
though thet it's oscillating in the Ionization cloud. As far
ag oscilia*ion was concerned, I did not refer to any cockpit
instruments.. Go I dor't kncw the gress excursions on the atti-
tude ©vall, But in looking out the window you can't see any
oscillations of the %otal compination, in other words, the
drogue ard the spacecraft. You don't know that it is osecillat-

ing this whcle unit together at all. But very definitely you
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could gee the oscillations besween tre drogue, fthe shroud lines,
end the spacscrafz. Aind the spacecraft very cefinizely had a
real righ frequency ocscillaticn about the zitached points,
wnere trne three siraps come down and atiach $o the spacecrafll,
you can see that the pivot point of thai oscillation is right
there. The spacecraft is just shifting vack and forin at
trat pivet peint. You 3ell this wag osci-lating st that point
real distinetly, because as it osciilated up te my directionm,
orie of them became completely slacked, and the other two were
sight., Tren as it started to go back vhe other way you couid
see it tighien up, and cne of the others would go slack, as

it ¢scillated in the cther direciion,

Tt's coviocus tned tre wrncle combinaticr is doing scme yawing
end pitering.

It's rot obvious looking out the window,

Well, T guess maybe ii's cbvious picking it up cn the ball.
Because when I was locking ocut, thai drogue never left the
trail we were leaving benind it.

Yes, it was right smackin tre niddle ¢f that stuff, wripping
like crazy,

Rigiht inside of 1it, you know with this buffeting effect.
Drogue depley was gtraight forward. 1 could see scome puffs
of smoke in the debris go, ard you deployed, and there 1t is.

K end R SEP was - again, you can hear i<,

CONFIDENTIAL



162

Gordon

Conrad

Gordon

Conrad

Gordon

Conrad

Gordon

Conrad

CONFIDENTIAL

It was easy to see; you could look at the nose of the space-
craft, and when that main chute deployed, you could see the
KRR seciion leave. You could see it leave the spacecraft,

And there wasn't any doubt you were free falling sgain for

a short period of time. And that main comes up pretity good.
That's & sight to see, that thing coming out of there,

After main chute deploy, 1t was obvious before we went to
gingle point though, we were oscillating on the chute a lot
more than we had in V, for some reason; I suspect it may have
been the wind that day. We had a lot more wind than when we
came down on V., When we went to single point, I was aware

of the fact that we were rotating.

Very definitely rotating.

We were aware that we were oscillating & 1little bit, but not
to any great extent. I was not concerned@ about anything.

I was very definitely aware that this rotation was taking
place, but I couldn't by looking out, I couldn't perceive any
of this oscillation at all.

About 2000 feet we =maw a helicopter go by,

The R and R section,

The R and R section almost hit ug. It really came close. 1
could see it coming down through the chute and it went by Dick's
window, about 20 feet away. On landing I thought the first

heliccpter in was ftrying to land on us and not help us, Boy,
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he really came clcge,

He ected like he wasg trying to blow out a fire or somethirg.
Lot only did he come so close, tut those bhig turbine powered
helicopiers make their own ocean cut there, and +that really
was hobbirg the spacecraft twice as bad as when we were just
sitting cut shere Iloating. The other thing was, I all of a
sudden lccked cut the window, arnd there wes the Guam, sitting
right +there. Boy, it lccked like it was a mile over there.
We hadn't seen it on *he way down, but after we were in the
weter and *he spacecraft floaied arourd, you coculd look out

the window ard there it was sitting right ou® in front of us,

CONFIDENTIAL



164

Corrad

Gordeon

CONFIDENTIAL

10.0 EXPERIMINTS

Why den't you give them the first two experiments of your
stuff.

We talked zbout these experiuwents in the de-briefing itself
for the large pert. I'll just mwake a general statement abous
all the experiwents. They were done or time irn accordance
with the flight plan. Updates were noct required. All the
excerirents were done as they were preplanned. There weren't
any deviations that we wade in flight, other thar the few
flight plar updates we got from the ground. We obviously in-
corporated these into the experiments right away and digd all

of them as preplanned.

10.1 Masa Determination (D-3)

Gordon

Sc leading off of that, as far as the D3 is concerned, the
mass determination translatiocn was afil plus 55 plus 10,

prop gquantity was 55 per cent, 32 and H? were cff scale high.
Delta T had a trarnslation of 2% secconds, address 80, at the
ernd of the seven seconds, in other words from 18 scconds to

5 seconds,-in the burrn, read winus 202%9; 51 read 0C0C0I;

82 read 00005. Proprquantity was 353 percent, mrd the water

gun reading was 45C. And that incidently was the launch
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water gun reading as well, We hadn't taken any water up

to that point. The thruster calibration for the D% was done
during this standoff, burn on that last day,

where we set up for the second rendezvous. Translation time
on that was 54 37 27, prop quantity was 15 percent, 02 quan-—
tity was 47 percent, H2 gquantity was 46 percent. The Delta T
of the translation was 11 seconds, address 80 at the start

of the burn read 8.9, at the end of the 11 seconds of burning
was wminus 0009, Propellant guantity at the end of the burn
was 14 percent, roughly, and the water gun reading 131.

There were not ancmalieg encountered during the burns for the
mess deterwination. They were done in rate command, using the

aft firing thrusters.

10,2 Night Image Intnesification (D-15)

Gordon

The night image intensification was thoroughly briefed éduring
the flight plan porticn cf this debriefing. Equipment set

up and used was done as procedure book outlined. The track-
ing tasks, there wasn't and awful lot that we tracked during
the D-15, There were a couple of occcassions where we picked
out a coastiine or a very prominent feature and did track for
awhile, The tracking tasks on the D15 were no more difficult
than trying to track an object in the daylight; it was just a
matter of locking at the scope and getting the rotation rate

of the spacecraft up to the required per orbital rate, and
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once you got 1t there it was rno problem keeping what every you
were looking at right ir the center cf the scope. It was

ne more di fficult to track using the moniter than it was o
look out the window. Once you saw it, 1t came into the top

cf the sdree, and you could get right on it ard track it.

I will say that the objects we tracked were right in the
orbital plane; in other worcs they were right down the center
of the scope. We ¢idn't try tc drack anythirg that was of -
sev ir yaw. So this chviously wade the task a littlie

bit easier. Acquisition pointing update - we didn't use them.
We uged the onboard map in ine procedures bogk for the D1G
experimert. We did it according to that. HNow we didn't take
the pictures as specified on this map; during a tracking ftest
or a scanning teat i+ said {two 30 second exposures. Well, 1
only expoged the film when 1 felt that there was something on
the moritor worth recording., A4rnd there was enough of that
that they can work that out lalfer on. Propellant usage was
virtually nothing; we were in pulse contrcl mode all of the
time during all of this, and there wag no problem ir xeeping
up with thé ground mcticrs with the pulse. The voice recorder
usage was dore by both Pete and I'. The tape was on contin-
uously and we recorded our own visual cbservations. MWine were
of f the TV monitor. He was talking and describing what he

saw out the window. Once again, I will make the rcmark that
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in looking out the windecw as there ig enough light from the
TV menitor itself, and his red lights are up btright, he was
not night adapted. Yeou couldn't get nigh’ adapted unless you
completely shielded the monitor itself. 1It's Just like &
radar scope in an alrcrafi. You got it up, and this is all
you can see, It's gquite bright. The D15 vhoto recorder usage
- I have already couwrented on that. 1 toock pictures when T
thought there was something worthwhile to take picubres of.
And as far as I'm concermed there werc 7nc ancmalies encocun-
tered, with the exception of one. This was late in the fliight,
when we were using the D15 equipment for 338, where we were
fully powered up, and we hac lost stack 20, ard the voltage
was getting down near the 22.5 reading that they asked us

to lcok at. I could see on the monitor itself that it wasn'+%
getiing quite ercugh tower T come through. 5o, we did turm
or. the numter 3 batiery, arnd trhig ‘acked the voltage back uc
to a level where everything cieared ug and came in, T was
regquired to get the raster orn the TV wonitor to come im.

10.3% Minimum Reaction Power Tool Evaluation (D-16)

Gaordon I'm sorry fo say vhat I'm not going to te the first apace
mechanic., All T got %o do was lock at it, and the only
comment I can give ig that the dcor covering the D16 package
wags depleoyed. It was fully opened, as was the door on %he

59. Trere were nc anomalies in $this regard, I did have the
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knee tether on during the EVA, and this caused no particular

problem.

10.4 Radiation and Zero g Effects on Blood and Neurgspora Cells (s-4)

Gordon

Neurospora package activation was done in real time, on tiwme.
There was.no trouble actuating the handle or anything else.

It was done in real time on a mark from the ground and for-
gotten about until the next time they called us and asked us
to do something with it. The sawme is true for deactivation.
Stowage or temperature problems. The neurospora package, once
it was activated, was over on the left hand side for a short
period of time; when wy hatch food pouch became euwpty, I took
the 54 neurospora package and stowed it up over the hatceh,

and it stayed there for most of the flight. For reentry
stowage, T put it back in the bracket in the footwell. Now
this caused some little problem. 1 think I got ahead of my-
self in that I stowed the TV wonitor in the footwell first

and then had a heck of a tiwe seeing the strap that held the
54 package in place. 1 knew how it went through the straps
anyway. So 1 was able to feel where the straps were and stick
the handle fhrough the wide part of the straps and pull them
down tight, and it didn't move during reentry at all., I don'st
think it was exactly back in the same spot where it came

from, but the straps were engaged again and I was able to

pull it down tight enough so that it was solidly in place. No
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temperature problems asg far as we could determine. The 54
package was cooly it maintained the proper temperature through-
cut the flight. ZEverytime someone would ask about it, or he
would think about looking there, he could tell that the package
was cold., In fact the handle was cold to touch.

C.5 Syrnoptic Terrain 'Phot.ogra_phy (S-5) and Synoptic Weather Photog-

raphy {S-6)

Gordon We've already talked about this. Most of this was done dur-

ing the high altitude portior of the flight, and it was done
between Africa and Australia. Now there were other times that
we took gereral phoiography such as this typhocn out in the
Pacific, but it was done cnuch later in the flight where we
knew we had the {ilw andlwe did not need it for cther pur-
poses; so we shot i few extra pictures of phenomena we saw

on the ground. They were in the log. Tre equipment ocperation
was fire. The general purpose Maurer camera worked; we didn's
have any trouble with the lenses or the film ‘tacks or any cf
this type of equipmeni. I want to make a comrert concerning
the 5-11 stuff.

10,6 DNuclear Ewilsion (5-9)

Gordon When we went to the Mode 1 cperation via the fligh! pian, we
left it in wmode 1 the entire flignt.

1 didn'% turn the switch off when I retrieved i% or anything.
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Then when I got back in after the =va I did turn whe swiich
to the off positicn, But it seemed tc ke operating properly.
Spacecrait attitudes -~ we were always ir the local horizontal
with the spacecraft, with the excepticn of the time during
rendezvous, and it was after that we actuated. DSo the space-
craft attiftude was always in the local horizontal.

fﬁfterlthe norral WANEUVEeTr-—
ing we had o do feor the T3, the S26, the spacecraft was in
FC 1 ard it was BEF throughcout tre entire sleep pericd. 1t
was BXZY urtil the time we gyro ccrpassed to TDA south just
pricr toc the ZVA, and the package was retrieved with the TDA
to the scuth. Eguipment recover. I had a little problem get-
ting i% out, It wasn't a serious ane: 1 pushed a lever that
disergaged a handle: It flipped up. 1 pat tre tether on

it right awey before I tried to move it out of sitowage space.

Wren 1 grabbed the handle, or tried fo ferk It cut of there

by Jjerking on the tether, there wasn't enougn space tetween

the handle and the ftop of the package to slip my firgers under
to get & hold on It, BSo what I actually did was +take the tether
ard jerk on the tether and try tc jerk it out, and 1 couldn't
get it out., 8o ther I put my hand or the hack side of the
handle and pashed it all the way over tec the left, which
apparertly cowpletely disengaged the dcgs down below, and 1

was avle tc pull 1%t right out. 3¢ it was probatly my cwn
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fault that it didn't cowe ocut right away. T played

with that handlie for a wminute éLd it glipped right out of the
package without any problem. We didn't have any stowage
problems. T hardez it in to Pete, and Le attacked his <ether
tefere he took mirne off, shoved it down between his legs,

and handed my tetner back to we, which I installed back on
the FLSS. No, as far as 1'm concerned there were nc anomalies

other than this little ditty about getting it cut of the

adapier gection.

Airglow Horizon Photograpiay (S-11)

Gerdon

Conrad

Gordon

Equiprert set up and use. This 1s one I really want to comment
crnn. It was thne orne we had an awful 1ot of preoblems with. I
kad a hell of a tice get;ing that lens on after the film

teck was puat on. 1 sat there, ard I swcre at that thing for
fifteen minutes tefore it finally werked.

We had tc start out that first one for about 40 minutes ghead
of tiwe, and if we hadn't been a litile ahead cf the whole
flight plan we would have fouled up right there.

I knew what the problem was right off the bat; we encountered
this before down here. It was that problem where you stars

to rut the lens on, and you couldn't get that last quarter inch
of rotation irn on the thirng. In other.words, the white lines
were net lining up. 4And 1 probably wégt:d several frames

because 1 would have to take the lens off, and I advarced the
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film again, and I'm sure 1 did waste several frames, 2 or 3
possibly. And the problem is this - that the normal procedure
of assembling that Maurer camer js toc put the lens on first
and then to slip the back on. Well, with this wide lens,

you can't do this because you can't gel the levers up that lock
the back in place. 5o what you have to do you have to reverse
your procedures; put the back on first, put the levers down in
place, and then try and lock the lens in. Now, looking at

the face of the camera, on the left hand side of it there is
this lever that swings in and out that does lock the lens in
place. TIt's got this spring pip pin type of thing. Well,

as you rotate the lens this gpring has to move oufbaérd as
this pip pin is raised on the cam on the lens itself. It has
to be raised sc that you can furn the lens, and when you get
it to the right position, this spring forces this pip pin back
down into the leng body so that it doesnt't rotate once it is
well on, Well, with the back on there it wouldn't allow this
spring to cowme out far enough., 5o that you'd get to the high
part of the cam that pushes this pip pin out, and the pip pin
couldn't wove out any further. It was up against the side of
the filw back itself. Now I noticed this, and I knew that
this was what the problem was right away. So¢ I started all

over again., I took it all apart, took the back off and every-

thing, and this time when I installed the back on, 1 tried to
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install it so 1 was forecing the filw back to the left away
from the spring, so I could give it as much room as I possibly
could., And even after I locked it in place, with the leverg
down - the film back was locked on the cawera body - I hit
the film back off to the left and then when I went to put the
lens on it gave the spring clip enough clearance so that it
finally went out far enough and snapped into place., Now as
much trouble as we have had this Maurer cawmera and eguipment,
it's almost inconceivable to we that you could all allow
yourselves to get trapped into this particular position,

We complained enough gbout that equipment.

It only happened that one time, but it only takes one time to
foul up an experiment,

Well, it happened here on the ground.

I mean it happened in flight only one time.

I was really humping, cause we were coming up on the time to
get $-11,and I had that camera cowpletely apart in wmy lap.
And I was playing with the ratchet that advances the film

and the shutter control.
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I was making sure that it was tangent to the radius of the
lens itself so that was froper. I didn't want to breek that
off as we dii one here on the ground during treining, by try-
ing to force that lens on there. I was really sweating blood
and tears trying io get that thing ready to go. Fortumately,
I was able to identify the problem of why that lens wouldn't
go on, but all they would have to do is take that film back and
shave some of that portion of it off right in the area where
the spring clip moves outboard awsy from the body itself to
glve it Just that clearance sc you can finish rotating the
lens. Then it will lock in place. But I was really worried
about that.

Before we get off this eguipment set up and use. Since you
weren't ever able to get the pointing data on that bracket--
No sirain. We worked that ocut in flight. No problem.

This is what we 2ld. All these sequences-—-

Now, let me say this. If we had the pointing thing and had
known a good hall angle or we had known a good yaw, pitch, and
roll for it, it would have saved us a little sweat on, not
S-11 because S-11 1s really ezsy to set up, but this 5-29
type peinting, where we wanted to point to a speclific area in
the sky and then set the Agena up inertially and everything.

I could have done thls better and turned it over teo Dick,
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rather than have him looking through the camera and trylng to
fly it, because in stralght pointing like that this 1s off in
pitch, roll, and yaw and when he starts maneuvering it gets to
be & more complicated control task for him to track than it is
for me to get it set up 1f I know where it 1s pointing.

Cordon What we had to do on that particular thing. We knew the area
of the sky we hal to photograph, in general terms so Pate would
fly the aspacecraft to this attitude and then I would look
down the nose of the spacecraft cut at the area of the sky and
I would say, "“Okay, That's where I want the camera polnting
when I take the picture.”

Gordon Then I would take the spacecraft and I'd keep the sight of
thz camera where he had been loocking. Thai's exactly what
had to be done. Then I'd heve to keep an eye on that point
in the sky where there was som=thing else I could recognize
regdily and I would look through the sight fly it over there.
It's not the best way to do that. Sequences 01,02,03, and 04
were done by thenumbers on time Iin acceordance with the flight
plan. There was no problem in stablilizing that comdination
on the horizon., If I didn't have it completely stabilized, 1t
gseered It would generally be in pitch, with the vernier control
on the bracket itself, it was no problem in keeping those
markers, the two plp markers, on the horizen. In fact, it was

a very rcenial task. T was gulte surprised at how easy it was,
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A lot of the times I could take the whcle sequence of pictures
without ever touchlng the control.

There ia something that's not obvious though. The Gexolnl
control system wag not designed specifically to do small
fixed inertial type tracking taska. Tracking tasks with the
Gemini over the ground with the pulse system 1s easy, but the
thing that put the fresting on the cake for 5-11 and made 1t =o¢
mich more easy for us to get the pictures than it waz for Tonm
and Gene, 1s the fact that we had the Agena hung on the nose,
With the Agena hung on the nose, using Gemini pulse system,
you double the mass and you got--—

Big long moment out there

Piteh and yaw 1s just great of course, roll is an easy one
and roll moaent of inertia‘isn‘t a heck of s lot bigger, but
pitch and yaw was gresat. We would get that thing locked on
out there would fire through a series and it really made
things work great. And there i1s nc doubt &bout 1t. We had
some arguments in the beginning when planning this flight
using around the Agena, but I'11l tell you, if we had nct had
the Agena in the nose for two and a half days, we wouldn't
have gotten anywhere near what we got done. ©rom a fuel
polnt of view, a tracking task point of view—Just the whole
thing worked better than we had planned for it to do.

Just a general statement-—that Agena dild more than its share
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of the work, I'l1 tell you. It wes great having that thing
out thare.

Conrad Saved Gemini fue” uszing 1t to go inertia was by far The beat
way to do it., We would Just never have gotten thege dineriis
type of things as accurately without the Agena.

Gordon Wren we get to 5-13 we'll comment ahoui thet, but I don't
think $-13 would sever have been done without the Agena.

I've no sthar comeents on all thess aeguenzes for 5-11. They
are right with the flight plan and that's it. Taesre was 15
provlen in doing it. This bracket change--let me make a com-
ment on that, Dear oid Bill Andera. He'll love me for saying
thisg, but that was one of the better changes that we insgisted
upon, or he insisted upon making, because changing the angles
on that thing got it so that my head positim was alumozt ths
normal position in that seat. I had to get down just a little
ani move to the left bu’ theve was nothing wiconforiable ahout
that position. It really worked oubt well., ind I'm glad that
change was made as late as it was male,

10.8 UV Astronomical Camera (5-13)

Conrad Right over here with 3-13. Thet equipment set up was standard.

Gordon Everybody's boea cnaplalinivg abasah thal bhraskst and the way It
goes in--that fitting in the hatch. That was the easiest
thing I had o do. I could slip that thing in and out of

there with =0 strain at all. I +think one of the things that
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made this operation easy was that adjustable tether strap.

I kept letting him up or hauling him down, whersver he
wanted to be and we'd lock him up right there. He was just
anchored. He would get both feet on the floor and I would
haul that tether down and he had a three-point anchor.

I had my feet on the filocr and that tether was Just snug

g0 that I wouldn't float up. I wanted to be down that low,
generally to reach down and turn the ACS on and off when we
had to go inertia for the plcture teking.

0Of course that was the one unknown that we were worried about
and that was going to put the fresting on S-13. Could we

get the Agena on end off? Fivst we were going to have me do
it with the swizzle stick thatl would have never worked. It
was real easy for Dick, though. He could turn to the right,
gee, and just stand in the footwell and reach down wilth hls
arm and turn the Agena on &nd off with no strain. We left the
red light on it so he could asee 1t real plainly. I left my
red cockplt light on and everything else in the spacecraft was
out. I had the old star pointing book cut on the instrument
panel. He'd tell me which way to go and we'd arc over and T'd
tell him what I needed to get the roll orientetion right for
the pictures, and as soon as we'd get there, I'd Just hold it
there in rate command, By the way, this flying the spacecraft

in & hard suit-—if we had ever triad to do 5-13 in pulse mode
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without that Agena we'd still be up there arcing around. TYou
can't fly that thing----

He'd either hit the hand controller--that was another thing
that helped, because if we had hed a hot hand controller in
there, when I was maneuvering I'd tell him don't move anywhere
and I'd have to keep his hoses out of the way. He was sll
cver that hand controller.

I kept hitting it with my leg for some reason.

Not really--what was happeniang was your hoses were hanging
down, and you know how wide they are where the intercomnect 1s.
All that garbege was hanging down there between your leg and the
console, and whenever you'd move your leg hoses would hit the
hani controller . That was what it was. I kept having to

get them out of the way, but they would alwagys wind up bhaczk
there again.

But as far as the equipument andi use, there wasn't any anomaly
wilth the 5-13 equipment.

I guess the 12 crew went ahzsed and changed that bracket., They
insisted on unaking a change and they called us up and wanted
to know 1f we wanted 1o change and we told them "No", we
didn't care whether it was better that way or not. We trained
this way.

I seriously Jdoubt that the 12 crew'!s change 1s an improvement

for this reason—--you can see the backalde of that guide, that's

CONFIDENTIAL



CONFIDENTIAL

bolted on the haich sill and you couli just zove your head 1o
the left ard you can iins an the grooves o1 the bracket and
the guide ani jusi slide the bracke:t in. I35 was simple and 14
didnt'% surprize me at 277, bacause once I siood ug thers and
realizei how w2ll L was anlce o contro” my YBoldy positiown, o
have it controlled for- me, 14 was—— It is going to be easy to
do thirgs while EVi if yoa nan azzhor yourseslf down. When T
had both hanis fres--wan, T diin't work at all deing that S-1%
Gordon There was Mo worw cadl aszco.oated with 16, The only reason
there wasn't any worw load was that I didn't have to worry abod
where 7 was going %o 2o, or now I was going to end ur. T was
standing In the seat. I7 [ wantedl to be let nut of the space-
craft & Iitlile bii, I'4d ask Veiz Lo Ja3t Toosen the tether, It
haa this adjastase seh. Tz woold 11ft fae tah and Zengthen
the tether out ani I could push wyself up to the height T
wanted. When ths tethzr got sruag, there 1 was, I siayed
right there. An interesting vhenotena on thiz——with the oon-
figuration 1 was in with <those hoses on, and no FLSS, thar
were many simss woen 1 owasn gtanding In the cockpit whare
was not having to 2v2rv any force with a sleck fether ani I
would stay ~lgns where T wzs, There wasn't any of this up

end out of Inz ceckplt gsensatica.

Conrad Tnere 1s no doubt sbout it, Tnat EL3S jet-propells you.

Gordon Thare were times when I would actua’ly have myr feet on the
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floor and I could take the strain off the tether and Jjust
kind of hang there, suspended in the zero g environmeant with
no tendency to move anywhers, other than the motions I wanted
to make with my arms.

I am convinced gll this floating up business on EVA that Gene
had and Dick had and everything eise, 1s the FLSS that
putting out too mich exhsust veleocity. To rzcap S5-13, we
didnt't have any problems with the setup ¢f the equipment. We
didn't have any problems during the EVA. We dldn't have any
problems with siar acgquisition. The pelnting aighi not have
been ag well ag 1t could he becausz I just couldn't see the
stars through my window.

I want to make a comment here, Pete. I believe that on the
very first one, Scorplo, your orientation was wrong. Remeaober,
you were arguing with me about where Antaries was?

Yes.

Well, I could see it plain as day and T am still convinced you
vere 180 degrees out of phase. And it was simply because you
¢couldn't see the darn thing.

Well, Antaries was supposed to be 45 degrees under the ieof:
wing and pointed at —-

Well, 1t was 45 degrees under the righ' wing.

Okeay, then it was the wrong orientation.

But that 1is the only one, The thing about that cne is the
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constellation and the sters were in the fileld of view. And
it Just mway be that the orientation might not be &z planned.
All the rest of them, I felt, were okay. As Shorty Powers
would say, A-OK. Pete couldn't see the - you couldn't see.
You had ancther star over heve -

Yes, I thought it was Antarles.

I think you had the stars that he wanted photographed in the
pictures.

The inertial hold capabilities were Jjust fantastic. We would
turn that Agens on and in 30 seconds it was locked up.

Wait a minute. Have you covered the inertial ball during the
high apogee stuff? Did you discuss how that worked out?

We described it wasz much easier to keep track of what was
going on in the real world—-

The reason we d1d {together) We came up with a little diagram
of the platform, when we went free, and we used the platform
itself—if you were over here pointing in this direction, you
could come down here and point here and you can tell what
angle you were in the ball.

Yes, and 1 had a éage on the bottom there for the critical
maneuvers if we needed to use the Inertial hall for anything.
S50 we had that all pre-plammed and figured out so we wouldn't
get confused., In the real world situation where we wzre

aligning the platform before the retrograde burn, 1t looked
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like we expected it to look. We had loocked mt it enough in the
GMS that we tock all the surprises away.

This was during the time when we brought the Agena back up to
the right attitude so that it would be wery close when wes
powered i1t up, And it wsa, it was vight on the aoney. I jus=t
could hardly see 1t move when we powared it up. Tt Juast

gyro-compassed right in and away we went.
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10.9 Ion Wake Measurement (5-26)

Conrad

Gordon

Conrad

Gordon

The Agena sensors all deployed normally and everything locked
real good to us, Maneuvering wes real eaay. We did it the
beat way we could and asccordance with his procedures. I got
night photography on all the night stuff and day photography
on all the day etuff, sc he ghould have all the dats he needs
for calculating distances from the Agena. It was all taken
at one frame per second,

We were going to use the rader on that too, to help wiih
distances, but we got nothing out of the radar.

The radsr waan't working, so we didn't use 1t. I guess we
had voice tape in, I don't remember now, I did not log the
start/stop time for the camera correlation becsuae I cnly
turned it on for each series snd let it run through the whole.
series and let i1t stop. That ought to be quite plain on the
tepe, for time correlation. We d1d everything the way we
planned ftc do it, The only thing, was we didn't have the
Agena reccrder on for the 360 degree turn at apogee. After
we d1d it we figured Carnarvon was getting the data in real
time. They told us they were having telemetry dropouts, so

I don't lmow whether they got that data or not. We didn't
get 1t on the tape.

Well, em I wrong. We had the tape on but we let i1t run longer

than the 20 minutes, sc 1t wrote right back over itself.
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No, remember, we dumped the tape &t Cernarvon, and we never
turned it beck on again—-

Yea, I guess that iz right.

--until after we did the 360. We were still in contect with
them. He will get all kinde of Ion-Weke date off the sensors
from rotation of the Agens and enybody that wes taeking reel-

time telemetiry would get that from the Agens,

10.10 Libration Regicns Photography

We did not get the libraiion phoitographs on 5-29. We tock
two comets and the Gegenschein end we did them Just the wey
we planned to do 5-29. We Just locked up inertially at the
right pointing commands and took the pletures at the right

Settingﬂ N

10.11 Dim Sky Photographs

Dim sky photography., We d4id all dim sky photography with D-15
arnd I understand the pictures came out pretty well of the D-15
equipment, There was nothing there. It was straight-forward.

We did it by the numbers.
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11.0 Premission Planning

Okay, what would you do differently or recommend for improve-
ment now that you have the experience with Gemini XI in re-

gerds tc the following?

11,1 Mission Plan {Trajectories)

Jordon

Conrad

Mission plan, I wouldn't do anything different. Would you?
Yo, but I think we should make scome strong recommendations
about control of the mission plan, in not overloading crews
with thinga to do. We probably had the skinnest looking
flight plan in the world In +the last four flights, and we
humped the whole time to keep up with i=.

Well, you are itying the mission plan and the flight plan
together., The mission plan is the coverall cbjective of the
flight. And we certsinly have no argument on the mission
plen, However, the things that we thought were bad in the
miasion plan, we fought %tc get rid of. We were successful,
slong with the help of John Young, 1n geiting rld of probably
the most time consuming thing that woull have been in our
flight plen, which was orbit determirnation. If we hsd had

that, gee, we would nave never made & dent in this one.

11.2 Fllght Plan

The fiight plan. We got on it early, we stayed with 1t, we

kept our fingers on any changes that were proposed, and we
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fought to keep any zarbage out. We alsc fought to get in the
things we thought were worthwhile, namely the high orbit,

If we hadn't made those high orbits that would have been the
biggest mistake in the whole world.

Boy, no doubt about that.

11,3 Spacecraft Changes

Conzad

Gordon

Spacecraft changes. We stayed on top of all spacecraft changes
and gave particular attention to not letting anybody change
something for us without consuliing the crew first, for the
plein mnd simple reason thet we were trained on most of this
stuff and we locked at changes in that lighi--how they would
affect the flight plan from & training point of view and we
kept a lot of stuff Gut._ It turns out that we made the rizht
decisions, We didn't need them,

Recommendatinns for gspacecrafi changes-—there was one thing
that just plagued us for the whole flight except for the las:
day end this was the manual hester operstion. Now 1t is a
fact that we d4ld fly, and it has been flowm in that conflgura-
tion, Dut it 1s a terrible annoyance and task for crew moni-
toring of oxygen pressure to turn that menual heater on and
off all the time, Whet you tend tc do is turn it on =snd for-
get 1t. The warning light no longer mesns anything to you.
You Just leave it on as long as you need to get the oxygen

pressure back up to where you want 1t, You stand a chance of
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venting and everything else.

Those guys will be plagued wlth that on 12,

You can live with {i, I guess, because we have, but 1t ig a
real petty anmnoyence.

There were four cnenges proposed to take care of that snd one
of them, the simplest, was to just take the manusl heater wirs
and double wire it, cne to the autc position and one to the
menuel position. So that any time you are in auto, 1t would
¢yele the manual heater within the temperature limi+ts, which
wag enough to keep up with it when the tenk was real full.

If you needed manual operation, leave it on continuoualy, you
could alse do that by going to the menual position, That was
8 change we wouid have liked to have seen gone in and it was
about 4 or 5 weeks before the flight that GPO, Mr. Mathews,
declded not to pul that change in., Asg Dick said, we got by
with it all right, and Jchn and Mike got by with it all right,
but one of the bilggest things they kept talking to uas about
was your manual heater operaticn. They elther wanted 1t on,
cr we had to pay attention to it ourselves, and it was just
an added inconvience,

There was a CCB ltem on that. What was Chuck's objection to
it? Remenber?

We have already praven we could do 1t by crew monitoring and

it was a change to wiring snd he Just felt--.
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FUSD Rep We might hit him ageln on 1t.

Conrad This won't happen in Gemini again because there are no more
Gemini fiights after 12, but let's talk about some of these
spececraft changes., When B crew gets up at & stowage review
onn a spscecraft and they start talking about how they like to
ds 1%, two things can happen. Elther Lhey have their own
preferiential way of doing it, or, eni the more important
thing, because of their differences in flight plen, they msy
not want to operate the sams plece of gear the same way for
a good end valid resson, When we hal our stowage review, I
don't know whether I had gotten in 10's or 9's knickers by
the changes that we put in, but when 12 had their stowsge
review, these guys had a lot of stuff that we hed end they
wanted to do 1t differently. They probadly hed good reason
for wanting to do 1t differently. The next thing 1 would
find out 1la, they would gay, "Man, if the 12 crew thought it
was 2 good ideas, we will do it for 11." They wouldn't tell
us about 1t and then the next thing I would know was they were
getting ready to chenge something in the spacecraft. My
bilggest point was, the fllghts were too close together and
although their's might have been & much better way of doing
it, we were already trained, T didn't want to change something.
Now Apcllo 1s going to be even worse this way, I am trying

to make the point in both directions. Every crew has his
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right to sit down and with his own fligh® :;lar and figure cut
the best way for two old bumpty-burmp to do scmething, but
they should not impose iu, nor should the Project Office
necessarily invosc these changes, down the line to do some
other crew a favor, without at least c¢recking with tre ciher
erow first, I stayed particularly cloze to Kapryan's of'fice
becavse these changoes would come in tc his office wren we
were at the Caps. 1 stooped several charges. One of them
wag this 5-1% bracket. Buzz wantced to put it on from the
froct.

Gordon That was a mistake.

Conred We felt srazl was a mislake anyhow, but I tocle them I didn't
care what they did *o leavc it alecne on XI. T amn irying to
think of anoiher one that we had to oeat them over the zeads
acous.

Gerden Changes or. the EL38 hookup.

Conrad 0Oh, yes. DBuzz wanted tc change the EL3S hookups and we had
trained in VI1T and already sterted to ftrain in XI on the ZLS5,
Just the way it was. 1f we didn't xnow anything else we
knew how to hook that thing up, as we proved. We hooked it up
tce fast.

Slayton That's prcbably something we're going to have to work out
inhouse among ourselves, Really, when sometning like that

goes to the CCB it ought to go as a specific item for that
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I'11 tell you what I did, end I know some of the other guys
heve done it. I slways talked to Jghn or Tem, as the cese may
be when we were work'ng on X1 and wanted a change that would
alsoc affect them, as either a favor or a hindrance. 1 always
called thoze guays on the phone, no matter where we were or
where *hey were, before I ever went ashead. I said, "Look,
we'lve got to do it this way for ths following resscias."  wow,
it is either a gcod ides or tad idea for you guys, snd deo youa
want tc have it or don't you went to have ii., That wey, all
we said to the Zosrd was this is gpecifieslly for %j; and nct
for anybody else., 4 couple of %imeg, Bilodean would get the
change and, then, if it was change that we wanted and we
weren't available, he would call acmebody else. They would
agy, "Ch, we did it this way in the flight, they don't need
that." Jow, I remember this ceme up a2 couple of times, whers
scme of cur own guys, hecause they didn't understand sur parti-
cular problem with respect to cur mission, couldn't see why we
wanted the change. Well, we had zn-ugh training behind us
where we could spenl the time follewing these nuis and bgoles
details to & gnat's eyebrow and really did stick on them early
in the game. We had the stowage and the flight plen and the
spacecraft changes with our fingers on them. I saw Neil and

Dave get burned tco meny times that way and I was going 4o make

sure i1t dldn't happ2a to us.
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I will tell you, there is one thing that can really kill a
crew and all the training and negate 6 months of work, and
that is late changes. Boy, it Jjust tears you up. You would
be surprised at the number of people who would Just walk in
this door the last week before flight wanting to change some-
thing.

That is another thing. My experience has been on three Gemini
flights now that stowage is going to grow., There is no way
around it, And ours grew at the end and it grew in a useful
manner because we had the room for it and we expected it to
grow and we were the ones that allowed the particular items to
go. There were only two items that I remember specifically.
We carried an extra Maurer camera body at the end because we
had the room to do it, And we carried six extra film packs
because we had the room to do it, But I threw out 37 items of
stowage at the first stowage review and many of those were
items added from other flights. T will give you a good exam-
ple: Shaky and Frank had trouble with the sunshine bothering
their faces and in 14 days of sleeping that probably would
have bothered me tco. But there were two tin shades in there.
There is no way in the 3-day flight that we needed tin shades
to sleep with because we weren't going to get much sleep any-
how, I threw those items out. The other ones were standup

hoses and we had to work our way around that one. So, I found
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out that I was small enough to do that standup business out

of the left hatch on the suit hoges by making them just a
couple of inches longer. So, I deleted them before the
requirement was deleted. And when the requirement was deleted
we went ahead and dumped the extra hatch closing device., We
did it then only because we had the pulley to replace it., T
felt that the pulley was good if it was needed., We had so
much confidence in the hatch on the second and third openings
that the pulley never came out of the stowage box, after the
first one. We were never concerned about closing that hatch
agein and we didn't even hook it up. Of the 37 items most of
them were useless and the flight proved it. We didn't need a
one of them, I don't even remember what they are now. But if
we had had those 37 items plus what ocur final configuration
was we would have never gotten in the spacecraft.

That is a fact. We would have never been able to execute the
flight plan, because execution of the flight plan depends on
stowing exactly in the order in which you are trying to use
this stuff. We had to restow every night for the next day.
Even as well orgamnized as we thought we had the stowage. TYou
Just have to spend the time to do it.

This is something else. When we wrote that flight plan, T =zat
down there and I made Dick and Neil and Bill and myself talk

about stowage, because one thing I learned in 8§ days up there
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was how to juggle stowage. That was the whole key to this
flight, getting things dorne. We would have never gotier the
last day done if we hadn'i beern stowed right. We sat there
and did the whole third day the night before during tre sleep
period and restowed the spacecreft so that it went by thre
numbers. Some of this we hadn't figured out on the ground.
We tried to but I knew we wouldn't figure it all. The last
items entered in the flight plan are under my handwriting,
where Dick and I =sat down. These were stowage items. %We added
a place where we had to unstow an item because we needed it
4 hours later wher it was a tigh? point in time. The only
way we got that done was because nobody changed ocur flight
plar either. I really sat on those guys on that flight plaxn,
(ur flight plar. changed the least and our stowage changed the
least of any Gemini flight. I think that any measure of suc-
cegs on this missior was largely due to that item alone.

Conrad Even if they had juggled anything in thet flight plan during
the miggion, we didn't need & flight plan update except for
time. They didn't have to tell us another thing. 4ind that's
the only way to do that.

Gordon A1l they had to do was give us 5-30 at such and such time and
we didn't need any more updates. I don't think anybody ever
needs...

conrad I made & lot of enemies over there in the SSR group by telling
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them I didr't want to hear from them unless we asked for it.

I made an agreemert with Charlesworth that they were going to
leave us alone on that Agena because we were traired to drive
the Agensa ourselves and T didn't want to hear them reading up
900C commandas. We didn't need any commands, We maneuvered
the Agena, not necessarily in accordance with the flight plan.
When we reeded to do something, we cranked the Agenae around
and did it. They didn't bother us. They didn't ask ue why.

I guess mayhe once they asked us why we did something because
they found uis in ancther mode or two, They kept track of us
on the flight plar and there was a time or two we needed help
from them. We had forgotten to do something one time, Ve
etayed ir FC-2 and we should have gone back o FC-1 or some-
thing like that. But that helped, There was probably the
least amount of ground chatter. Granted, we stayed on the
flight plan, but three days before the flight, the flight plan
giy was down here with this great siack of flight plan updates
and we Jjust threw them all ir hie face,.

11.4 Migsion Rulesg

Conrad I didn't have any arguments over that.
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11.5 Zxperiments

Conrad

Gordon

Conrad

Gordon

Experiments. I think we probably spent as much or more tims on
experiments as we should have and we were really well versed in
the gear. Of course, we were lucky in *that a lot of this gwuff
had been used pefore so the gear was around. We weren't
plagued with foo much new eguipmeni. We did i3 the standard
way with the experiments briefings, integrated into the flighs
plan, worked out the procedures book so that it covered what
the experimenter wanited, and we were able %o do the experimenis
by the numbers right out of the book. We usually read it to
each other as we did them,

I think gomebody deserves a& blast on experiments. This was
readily apparent to us when we first started working on
experiments and we locked af the first overall flight plan;

it became rather obvious that somehow there was a leck of
coordiration for experiments on a pariicular flight. As an
example, the experiments for Gemini XI were all essentially
night itime experiments,

There was nothing in the day<ime.

This meant that all the dayside passeg were utilized to se® up
for the night experimenis in a large number of cases, with
nothing to do in the daytime in a lot of instances. I have a
feeling that when experiments come through the office and they

get the stamp of approval for a particular mission, the overall
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effect on the rest of the flight plan ought to be locked af
rather than evaluating an experiment oa its own merit. IZ
ought to also be evaluated and coordinated with the rest of the
experiments onboard and fit in the flight pler real early
before it gets approved for a specific mission. Now as it
worked out, on this one, a large part of the daytime pass was
getting set up for the night ones. 3But I don't think it has %o
be this way. Utilization of time could probably be better
spens.

One other thing on experimenis, Because we nad so many night
experimenzs7—these were obviously star photography and things
like thet--we made a special session at the planetarium and
brought all experimenters that reguired pointing commands into
the stars to the planetarium and sat down with them and specif-
ically went through their experiments with them so that we knew
exactly what it was they wanted and they understood how we were
going to go aboui getting it, I think this was very bene-
ficial, It certainly made the 5-13 and 5-29 work and 5-30 work
very useful and very easy for us to do. Also, we had the S-11
eirglow guy come there, and we had an opportunity to talk with
him abeout his experiment at further length than the normel
thing, 8o, I think this helped iremendously.

Yeg, I think it's important that we get “o talk to esach experi-

menter.
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Oh yes, end there's one otzer thing or experimerts.

You've got to find out wha' nis recuirements are and coordirate
this with the operatioral comnstraints thal you might have, be-
cause the experimenter is not always aware of how the crew has
to 4o these things. lie's not awarc of the limitations of the
spacecraft control system and corfliguralions stowage and *his
gort of stuff.

That reminds me of the other thing. There is ro scienzific
experimenzer in this country who is seo big that he can't
personally talk =so the crew. And the only sxperimenters we had
any Troutle with were those who sent their representasives,

and the representatives went back and talked to +the experinent-
erg, and then there was somsthirg the experimenter didn't like
arnd the coordination broké down. In particular, was the 3-3
experiment. That experimenzer almest cost us “he high altii<ude
orbits when there was really no problem, And once we managed
to get him with the right peorle, i3 *urned out that everytning
was okay. I've had this experience on Gemini ¥V alsc. We
finally got to head sned and had an opporlunity co sit dowm

andd talk to him and explain to him our problens, and he could
+ell us in his own words what it was he wanted with his experi-
ment. We always goi excellent results on the experiments, and
we've also gotten excellent coordination all the way around.

And T think the experimenters have been happier in the leng run.
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T think that's a real valid point that shouldn't be taken light-
ly. If the experiment itself is worth being taken on the
spacecraft and we're spending the money to do it, then I think
it's essential that the chief experimenter himself talk to Lthe
crew.

And this experiments business goes right on back into the flight
plans, spacecraft changes, and stowage. They're all tied to-
gether. And the crew, in conjunction with the flight planners
back in Houston, are the best people to be able to integrate
this package into a flight plan.

Well, I think they're the only ones who can integrate it. There
isn't anyone else who has the capability to do that. They ' re

just not up on everything that's going on.

11.6 Training activities

Conrad

Training activities. When we started out, we took the normal
Cape schedule for a launch with our launch date, and we filled
in all the surprise holes that always crop up, and =ix months
before the flight, we scratched out the days that we absolutely
knew would not be available to us starting from launch day and
working backwards. Then we wrote in what we thought were the
right times for the experiments briefings and things like that,
and one thing that T did that really paid dividends was that I
had Don not schedule anything more than three days a week. We

left two days a week open every week. Because we knew that
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there were going to be meetings that we didn't know sbout, or-
bits and trajectories meetings, last minute mission planning
things and all scris of items like that, mensgement meetings,
that we Jjust couldn't feoresee. And we'd gotten trapped on
this on Gemini V and we got trapped on it on Gemini VIII in
thet we made a tight plan and scheduled gtuff five days and a
one day slip fculed up the whole schedule for weeks in advance.
And this way, we had the opportunity to, if we lost a day ~n
Tuesday, drep it in the following Wednesiay, because we left
two days open every week, all the way through.

Aind we never had a day off,

We never did get a day off.

We never got a day off our schedule for that reason, and we
never went through these great pairs of rejuggling like we did
on Gemini V and Gemini VITII.

Well, you have planned activities for three days out of the
week and you say, well those other two we're probably not going
to have anything to do that day, but I think Don's point is that
there never was a single day that we didn’'t have something
scheduled when it got down to the day in question, Even if it
waas only sunshine,

I got a little bit accused of filling squares there early, hut
by golly, we got the right squares out of the way, and those we

felt we needed later on, some touchup on, we had time to get.
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Gordon There's another point that T'd like to make that ought to be
reflected somehow in crew training so thal a real honest picture
is presented concerning crew training. I honestly feel that I
was halfway trained for this flighl before we ever started
working on it. And that was simply because of all the work
that was done as a backup crew on Gemini VIIT. The familiarity
with all the EVA activities, the equipment to be used, the
rendezvous procedures and the training that goes into thig,
thege things reflect in the state of readiness of the crew when
they come up to thelr own launch date. And that's all training
whether it's done two years before or seven months before. It
ought to be reflected in the entire training that the crew has
to do to get ready for a flight, and I honestly feel that we
were as ready for this llight as we possibly could have gotten,
Aind it wasn't done in six months. It was done in a year, &4s
far as T was concerned. I wanted to make one other comment
that's probably Pete's area, because he insisted upon it, but I
want to start him off, and he'll talk about it. I think
the thing that made this M=] rendezvous for us, as distasteful
as it was, was the number of hours we spent suited in the GMS
with the actual spacecraft stowage. And we went through M=1
rendezvous in flight configuration so many times that I got
gick and tired of wearing that suit, but it made the whole

operation a success. If T'd have been not that prepared for
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the subtle differences you experience of wearing a suit and
trying to get out the stowage and trying to write with a glove
on your hand and flip pages in a rendezvous hook, we'd have
never made 11,

Conrad We ran maybe eight hours suited in the simulator for Gemini V¥
and there were things like launch aborts and reentries. The
biggest shock of my life was the day we suited up for flight
and I got in that spacecraft with all the stowage. I couldn't
believe it. I just didn't honestly believe that they were going
to launch me in that thing. Tt didn't resemble anything I'd
seen before. And I learned right there, snd Dick's right, I
wag really focled flying suited with the stowage. And I got
a glitch even as well as we did that. We'd planned to take
the Pentax light meter out, and we'd had it in there with the
voice tapes, and the day they stowed the spacecraft for flight,
they put the Pentax light meter in, a stowage towel, and the
voice tapes, and I never got the light meter ocut because I
didn't have enough time to look in there, and I didn't see it,
and I saw that towel, and I felt, and T didn't find it.

Gordon  We thought we didn't have it on the spacecraft.

Conrad But that's the only item we missed.

Cordon Pete said "For cripes sake, they forgot to put the Pentax light
meter in".

Conrad It wasn't where it had been. But we were in high gear, and that
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was the only way to get M=1 docked. That's all *here was to
it. A&nd it's like I thought, when we finally finished down
here running suited with all *he gear, we had time to spare,
But that never *turmns out that way in flight., We just made each
time line by the skin of our teeth.

Boy, that's the most relentless thing in the world, that clock
ticking over. Boy, it's as unforgiving as it can possibly be.
It's Just amazing where that sime goes, In the rerndezvous
bock, I probably have half the numbers in flight thet I am
capable of putting down in the GMS. Ard T haven't any idea
where this %ime went. I was working as fast as I could possibly
work. And I still didn't get half the stuff I was able to pick
out in the GMS.

And you wouldn't have a goiten a third of *hat unless we'd have
done alli that suited operations training.

It was fantastic,

Part of it is that you're being more careful in the flight.
Just taking a rumber of checks on time.

Yes, thig one's for real.

That could very possibly be important.

3ut that eloeck, boy, its just <ficking over there all fthe time,
and it doesn't stop for anybody, except when Peie turns off the

circuit breaker.
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12,0 MISSION CONTROL

12.1 Go/No Go's

Conrad Go/No Go's were straightforward,

12.2 PLA and CLA updates

Conrad PLA's updates came when they were supposed to, and we copied
them,

12.3 Consumables

Conrad Consumables, we ran ghesd on &il of them, We could have stayed
up for enother day. We had 20 percent hydrogen left when we
dumped that thing. We'd been running powered up for 3 days.
S50 we never thought avout them. We didn't keep any consumables,
We lucked cut on OAMS propellant. Read 99 when we started
and read zerc when we finished. And I'm sure that we had some
60 pounds left., It wasn't quite on zero, and we might even
heve squeeked another rendezvous out of it. I wouldn't want
to brake on that one,

12.4 Flight-plan changes

Conrad Flight plan changes. There weren't any.

12.5 Experiments real-time updates

Conrad Expeirments real-time updates. There were a couple, but I
think they just alked to hear themselves talk.

Gordon They gave us some pointing commands when we substituted those
pictures for 3-29.

Conrad The only reagor they hed to is because we never pulled the star
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charts out, and thnose two comets are aon the star charts., I
Just saw them.

I d4id, too., I just iocked at them. Bul there's something to
be seid sbout that. I think John Young probably did an out-
standing joo of filtering on his jeb as CAP COM,

That's right.

Because we didn't want to have any updates. We insisted; :ﬁat
we nct te bothered with them. Because 1t Jjust takes

time to scramble arcund, grab the book, sit there ard write it
down, read them back, and make sure you've got everything right.
When they're not essential to *he conduct of the experiment, if
you're aiready prepared, and know how to do it, you don't need
that kind of stuff., And John, I'm sure, did a remarkable job
because the stuff that waé passed to us, I felt, was necessary
in practically every case.

I can'% say enough for how much-~tney really did keep track of
it, and there were *‘imes, and there are going %o continue to he
times, where no ma*ter how well you plan something, you forget
gomething. They picked those items up and passed them +o us,
tike I say, when we were In the wrong Plight Control Mode one

time. It saved us gas. Thirgs like that.
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13.0 TRAINING

13,1 Gemini Migsion Simulator

Conrad

Gordon

Conread
Gordon
Conrad

Gordon

Conrad

Gordon

I don't have any comments that we haven't already made. Have
you?

Let's go through it. Procedures, we didn't have anything
there.

That was straightforward.

GOH and checklist, that's nothing. No problems.

That was done the way it was always done.

Systems training was adequate. Launch, orbit, no problems. We
didn't have any orbit determination or predict navigation.
Rendezvous, we've already commented on that. The amount of
suit work we did and unstowage.

We did very little EVA work in it because we used the mockup.
We didn't do any EVA work in it. We used the crew station
mockup that was over here in the AMS building. Retrofire

reentry, nothing to say about those.

1%2.2 Launch Abort training

Conrad

Launch abort training was standard. We cranked up on it, and
we did some double training with the abort enabled in it where
we go through the abort and continue on in the abort. We rang
out our checklist in preparation for launch abort simulation

-

with the net, so that both Dick and Bill were up to going
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oy
through the whole Abort Checklist from the time of the abort

onn through, which we could do in +the Launch Abort Trainer which
is something we couldn't do before,

engineering simulators (rendezvous, reentry)

Conrad

Gordon

Conrad

Gordon

Conrad

We used the MAC engineering simuiator for rendezvous. We
worked out the initial M=1 stuff with them up there. We did
not use it for anything else.

Yes we did, One quiékie LAgena conmtrol--

We looked at the Agena f}S burns--failures. The Agena hard
overs and this sort of stuff, Twc three hours.

Two three hour total on that.

Jechn had them work up a& program through him, and we Jjust went

ahead and looked at it.

13,4 Translaticn and docking trainer

Conrad

Gordon

4

Slayion

Conrad

I logged € hours or so or that, and that is a complete waeste
of {ime now. Docking, as far as the Agena is concerned, is
ridiculous. It's so simple.

I think what Pete's referring to--the “asks in actual flight
are insignificant, whereas the TDT itself, the task of decking
with that thing are far beyond what it is in flight. There's
just no direct comparison between the two at all.

Would you recommend elimiéatiég;;;ﬁ; of?the docging traluning
I don't think you can do that, Deke, until you leok ai it and

just gei an idea of just the sort of things you're going *o ses.
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The actual learning hdw to dock is not a problem, but

going up there and seeing what you see out of the window--

the perspective—- that is good. I can't knock that, but

the formation flying and station keeping is so simple, Gemini/
Agena-wise I'm not sure that this is going to be true when you
gtart talking about LEM_Command Module, because they're much
bigger vehicles, and I don't think their control power is the
game proporiion as the Gemini is,

I think you're almost obligated to look at it.

Yes., I gpent 8 hours over there specifically training for
docking, and I could have learned 2ll I needed to know in an
hour, with respect to locking at the Agena lights. I'm being
unfair to this thing. I did practice the S-26 a little bit on
it and used it to see if i could really get 15 feet above the
Agena snd still see the antenna down below and still see
gufficiently to make thesze close passes to the sensors and a
few things like that. Practiced»this mizzle thing~-we took the

stops off so that we could run past it out to the side. Took

i
i

the force gsensing off and those sort of things. I used it. I
used it, but the 8 hours that were logged as Docking Training,
were done with these other things, Thruster failure in there
ig an unfair simulation, because if they gave you a hard on
thruster, you normally couldn't correct it before the trainer

.
got in to the stops, and the other reaagon it waen't good was
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because the %yﬁe failures that they gave you were such that
you were not wired correctly in the Docking Trainer to take
care of them the way you would in the Gemini. T did gripe
thig fact, that if they were going teo make me practice thruster
failures then they had to wire the circuit breakers and the
OAMS switches, the OAME package switches, in the same manner
in which they were in the simulatcr and the Gemini itself.
Their failures were not realistic. T think in the Lunar
business, you're going to have tc lcok at this. You're going
to want to look at how the sight works out, where you line it
up on the vehicle, and things like that, and you're obligated
to do that. You're not obligated, it's necessary. But I dor't
think as a training device you're going to find a guy has to
go over there aﬁd log B hoﬁrs. We picked & hours because Wally
logged 8 hours  and everybody historicaliy after that logged
8 hours of TDT time. I wasn't going to argue with them. I
was going to fill scuares, sc I went over and got my time in
and got 8 hours done. It's got benefit.

Did you get 8 hours in alsq, Dick?

o, t wag less than that., I =pent time in 1t on Gemini VIIT.
T would guess maybe 4 houzrs on Geminl XI.

You do have to cover it.

13.5 Planetarium

Conrad

Let's see, we made three trips to the planetarium. We made one
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on our own after the first experiments briefings so we had an
idea of the pointinéto de the experiments-—-‘then we went up there
on our own and itook a look at that and also, of course, set up
the orbital track rendezvous type stars and worked that all
out. The second trip up there was when we did go up there
with the experimenters, and we did some more rendezvous stuffl,
worked with them, got *the pointing commands down to where we
knew what it was we wanted and it was 1n agreement with them,
or. the third one, we went up there for the dust up just prior
to the launch which was two to three weeks before the launch,
And we locked at the orbital track one more time, locked at all
the stars and thebxperiments, made sure everything was okay for
the last refresher. I think *hat's essential.

Gorden For catching the lagt bit of changes and launch times and launch
dates or whatever the case may be, and you brush up on an item
you may need.

13,6 Systems briefings

Conrad Systems briefings. We tock the normal hoat load starting in
Houston with the GM3 people, and we had some earlier sysems
briefings which Dick and Neil and myself attended on a rather
gketchy bagis, but it was mainly to bring Bill up to speed, and
then we staried out with the GMS lesctures and ran our hour or
two per system-—went through the fallures and looked at all

thase sort of things. We had no systems brieifings that T can
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think of up at MAC because we didn't need any. I don't think

l

we gscheduled any systems briefings at MACL That tock care of
the gpacecraeft up until the time we came to the Cape. We did
schedule 25 hours of Agena briefings, I don't think we made
guite all 25 hours, but I wanted to make sure that we really
knew how to run that Agena and as much about it as possible.

I think we had asbout 18 hours of Agena briefings until we wezre
completely satisfied that we really knew the Agena as well as
we needed to. The last of those briefings took place at the
Cape. We spent a good deal of $ime in Agens Flight Control
system and propulsion system so that we were familiar with it.
We picked up the spacecraft systems briefings with the MAC
people at the Cape and had the normal one where they went over
all the things that they knew about Gemini XI systems that
would be of interest to us, other than just general systems
lectures, just specific items. We brought up guestions that
we had worked up to this point that we wanted answers to, and
they came back and gave us those answers at the normal last
systems briefing before flight. GLV--we only had one briefing
on the GLV. We got Frank.Caré}Jin to give us his views on
what they hold for and anything they wanted cut of us, and the
GLV is certainly a straightforward vehicle, and there's not =
heck of a lot you need to know about it, really, other than the

abort procedures, and that's covered by the other training.
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Kow, I think *hat sort of takes care of systems.

13.7 Flight experiments training

Conarad Flight experiments training. We added an exira briefing.

Gordon As far as the experiments briefings wers concerned, Pete
started to say we had one extra briefing scheduled, and *this
was in association or in conjunction with the wvisits to the
rlanetarium., We had the normal experiments briefing early in
the program so that we could stars Lo work and coordirate all
these experiments in the flight plan itself and then we could
be aware of the operational problems and/or constraints. The
next one was the experimenters that were associated with star
vhotogravhy —=UV pho<ography, and dimlight phencmena. We spent
a day at the planetarium with these Deople making sure that we
knew exactly what they were after and how it would affect the
flight plan. The final experiments bkriefing was done here at
the Cape aboul three weeks hefore the flight., We had all the
experimenters in here and went over cur procedures book, mainly!
with them, so that they were well sware of how we intended o
conduct their experimen? in fligh%. We wanted to make sure
that our procedures book khad aill the steps necessary and al>
the camera exposures, eic, for their particular experiment.
And I think this in itsclf paid off a great deal, becalse of
this fact--the experimenters knew how we were going to conduct

the experiment and it obviated the necessity for flight plan
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updates, to conduct these experiments. Equipment operation.
One comment here, and it is of a general nature, but the camera
training equipment that we were to work with was, as far as I
wasg concerned, unsatisfactory. We had no results from the
pictures that we took. Nobody came around t0 explain what we
were doing wrong with the pictures we took in the training
segeion. And we had very unsatisfactory results as far as
camera cperation is concerned during the training cycle. In
fact, I can't recall ever geeing a roll of film that I exposed
for the Gemini XTI training. I did have some of this for the
Gemini VIII training. I was shown the film but nobody ever
came by to explain to me what was wrong with the exposures,
time, or anything else. And we were late getting the equipment,
and when we got the equipment it very often did not work. Now
we did have a real head-knocking session with Kuehnel's people,
and he came down himgelf, and we went over the entire procedures
book as far ag exposure time, lens openings, the whole bit.

We were very meticulous in making sure that we were going to
take pictures with the right exposures. And we reviewed the
whole page on general photography, the field of view of each
lens, esch camera, the exposure settings for sun angles be-
tween 30 and 90 degrees, between 15 and 30 degrees, and he~
tween O and 15 degrees. We were refreshed on the speed at

which we would operate the cameras for each activity we would
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be photographing. In that regard, I felt that we did have a
good handle on the way to take piciures. But as I mentioned
before, it was really unfortunate that we were not better pre-
pared to have training equipment available that we could use
and be brought up to date on all this time. It was g very

weak link in our training.

13,8 BSpacecraft gystems test

Gordon

FCSDREF

I think we probably cut down a lot on the amount of time we
spent on the spacecraft systems test. What was that first one
we got Involved with, Don? We went up there for the Systems
Assurance. Well, Bill participated mostly in that to help him
get up to gpeed with the rest of us. I was CAP COM on

Gemini IX at the time with Neil, go we didn't participate in
that. We participated in Sim Flight. There were & couple of
days we had off from the Gemini IX stuff when we went up and
participated in the 5im Flight. The next big one was the
Altitude Chamber. Everybody was there for that cne, and we
perticipated in that whole test. We came down here, and we
did the timber tower test, which was of great value to us,
because we started right awasy looking at the tether installation
on the Agens st that particular time. And then we did all the
normal tests on the pad. 3Sim Flight, SLD—T guess thai's all
we participated in there.

We spent a lot of time on the alapnter reviews and--
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Gordon The reviews of equipment, as far as spacecraft equipment is
concerned, we did an awful lot of that, but as far as the
spacecraft systems tests themselves, those were the items we
participated in., I feel that it was enough. At this stage of
the game in the Gemini program, I don't think the crew is re-
guired to gpend an awful loi of time with those particular
tests, I might add the stowage review--we spent some 20 hours
on that one.

Conrad There is no doubt gbout it that when you have a good mission
gimulator that ig truly in the spacecraft configuration and
you can stow it, that this is the place to do this sort of work,
&nd the Gemini had obviously gotten operational enough that we.
did not have to gpend & great deal of time with the actual
gspacecraft. You have got to get in there and feel it, because
it has got to be a little bit different. I think we had just
about the right amount of tests for this point in time for Gemini
Gemini.

Gordon You were out of the room at the time, Pete, I 4id the debrief-
ing on the flight experiment training and I sort of knocked
the camere bit,

Conrad Well, I couldn't agree with you more. We told them 6 months
ago that we were going to be with the Maurer, and if it fell
on its face it wasn't going to be cur fault., We were going to

do everything in our power to learn how to use it. We worked
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with it and any reservasions they were going to have were roi
going to be orn cur part.

Gordon Well, I've msde g specific comment concerning the pictures we
took with *these cameras, The film we got back waea never
reviewed with us. The mistskes we were making in taking pic-
tures were never diacugsed with us; in fact, I never saw a
gingle roll of film that I had teken for Gemini XI {raining.
Bill Anders 3id, tut there was no essociaied training with
it. 4And I commented on the equipment itself. I thought iz
was in very pocr condition te be used as training egquipment.

Conrad Well, we were fortunate in having the majoriiy of the flight
equipment availabel about two weeks prior to the flight. And
we had enough oppeoriunity Just before the flight to go up ang
agsemble 1t and disassemble it and have a good feel for the
actual stuff. I'1l say one thing, we had no surprises in
fiight. We had seen everthing adezuately prior to it being
packed.

13.9 FEgress training {pad and water)

Conrad I never knock the water egresg training. Both times zhat I
have flown, we splashed down on the water, snd I was glad I
had the training, even though we didn't have to use all that
stuff,

Gordeon Itts always good training. You and I, for this flight, did ihe

Gulf Egress Training; we didn't do the tank training., Bill
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did, XNeil also didn't do the tank training because of the
previous experience with it. 4And the Pad Egress Traeining,
we had another triefing by Jim Reguse on it. A new slide wire,

hardware, and all that pad egress work just before the flight.

13,1C¢ Launch simulations

13,11 Reentry simlations

172,12 Simulated network sirmlstionsg

Conrad

Gordon

T think I can just take all three of them; launch, reentry,
ard simileted network simulations, and say that that's the
most essential part of the training to put the frost or the
pudding, They were well done. The Sim people thought up very
good feilures--exercised both the flight crews and the net
real well, We really dusted up the actual flight procedures
of running M=1 with the loop on the line and everything te
where it worked Jjust like 1% should., And they really psaid.
Yes, as far as I'm concerned, that's the best training that

we ever got at enytime. This mission snd as fer as the train-
ing in Gemini VIII, the work with those people is the bhest
training, is the most realistic training, and is done in real
time, and you get a much better feel for your state of progress

or your state of readiness than you do a%t any other time.

13,13 Zero "g" flights

Conrad

Gordon

Ingress, egress, is very good in & zero g airplane, 1 think,

Well, Ifm not sure what to sey, but I think we have found,
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certainly after the flighit, that zero g training in the zero g
girplane is not anything like it 18 in The real world. 1
think there 1s & certain amount of femiliarization that you
can gain from the zero g flight, but 1t certainly doesn't
prepare you for whaei happens in the actual case. 4nd a good
cage 1in point is the tether attachment. There is a certain
amount of it that is essential, as Pete said, the egress and
the ingress. We knew exactly how to do 1%, exactly what had
tc be done, and there were nc gsurpriges in this area. Now
things like working the adapier, working on the Agena, this
type of swuff--i1t can be misleading urnless you are awfully
careful irn evgluesing what you are doing at the time., We
have talked a lot about thisj you are siarting off from a
stebilized position each time; you get s rest pericd between
eagch parabola; you're not working agsinst e suit all the time,
This ig, I consider, valusble training, tut you have to be
awfully careful in the conclusions you meke from this iype of

training.

13,14 Alr bearing tavle

Gordeon

When this decision was finelly made to give us enough <ime to

do all the experiments and in fact use & hand held mancuverin

unls, we shot for some 10 hours tralning time on the air bear-
ing table. I think T ended up with about 8. Is that right,

Don?
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FCSDREP  Yes.

Gorden We shot for 10 and T think T got about 8 hours.

FCSDREP I think you finally had 1C.

Gordorn Did I finally get 20? The last portion of it was dore in &
hard suit and all the work associated with the gun in all three
axes. When we first started the training cycle, the air bear-
ing table was no:t avellable for a consideratle length of time.
So this training was left to the very end of the training
cycle. The HHMU wens through seversal modifications, and I
thought that we finally came up with a satisfactory configura-
tion of the gun as far as redesigning at that fime. 1 think
if we were going to start ocut again, the aciuatvian of <The
trigger devices could be just a coup:e buttons you could push
for tractor mode or pusher mode go that you don't have to
have a great big handle itc hang ornto. It could prcbably be
gimplified a great deal. I felt at the time I was perfcctly
setisfied with the redesign of that gun. It was thinned dowm,
it was easier to hang cnto, The forces to actuate the itriggers
were guite reasonetle. 1 have no idea how valuable that train-
irg is for fiight, obviously, because I didr't get the oppor-
tunity to use it.

13,15 MSC eltitude chamber

Conrad M3C altitude chambe——I used the B Chamber and i3 was specifi-

cally to get sn end to end check on trhe ELSS that I was to use
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in flight, its capability to carry my pariicular work loed.
Work tasks were set up., Thig has all veen documented. I do
feel that that particular test wag esgential for me. For ne
cther reasson than t2 give me the cenfidence that the ELSS wes
going to work ard was going to handle most of the stuff that

I anticipated doing. I felt very good sbout the ELSS before
flight and T s83ill feel tha? there is a 2ot of work to be dene
irn this pariiculaer area as far ass the ECS system for EVA. But
my recommendaticn is that any time thai you work with EVA
equipmens the flight gear ought to be checked out by the crew

in an altitude chamber.

13.16 Gemini crew station mockup

Corrad

Gordon

Conrad

Man, we got our pound of flesh cui of that. We flew it to the
Care and used it right up until 3 days before the flight tc do
all our EVA work and our stowage work., We got 50 hours in it
and it really paid.

Did we get 50 hours in that ‘hing?

Yes. That was one of the betier things that we did--getting
that down here. We trained in it orce & week and sometimes
twice & week for about & weeks and worked out all our stowage
to a "gnat's eyebrow" right with Ray and Joe and everybody, =0
that we all knew what it was we wanted arnd how we wanted to

do it . We dusted off cur EVA checkoff list in it and had then

down to & real fine edge. I can't say too much for using thet
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kind of equipment. It just has to te done,

15.17 Gemini adapier mockup

Gordon The Gemini Adapter Mockup, I think, falls along in the sarne
catagory. Certainly, T felt famiiiar crough with the equip-
zert instellation of hardware in the adapters that if I had
over gotten back there T think it would have been a familiar
sask for me, once I got back in there and got into the foot
restreinss. I wouldn't expect or anticipate that there weould
heve been any surprises at all but il was utilized during EVA
trainirg and 17 was a gocd sthought to gelt that dowr here too,
in corjunction with *the Crew Station Mockup.

13,18 Agena mockup

Conrad Take Lhe Agere Mockup and the sextart together--agein we went
to great lengths to got the Agena Mockup to the Cepe and we
put it down or the end of the runway two nights and had them
haul it up and simulate dayligrnt lighting on it at night. 1t
wag a chore for everytody but it really paid dividends. 1t
really helped on this second rendezvous. Dick was giving e
sextant readings and telling me that 1 was still closing and it
locked like it was good. He gave me range readings and 13
really telped. We had no radar. It sure sounded good coming
out of the right seat, This training was good for me too. T
had a good ldea of 9000 feet and 5000 feet in my mind, what

1t should lock like, and it was good training.
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I'd like to make & comment on this sextant. We never antici-
pated that we would ever use this sextant to get horizon to
gtar measurements for our particuler rendezvous. It was in the
gray area of sungset and past experience, particularly on

Gemini X with Mike, was that to measure an angle from the
target to the horizon, I feel, would have been impossible.
There ig just no reliable horizon that you coculd ever possibly
use to make this measurement.

It turned out that way in our rendezvous. At the 14 and 16
minute data point, we're in that never, never gray land and
there's no horizon.

If you have to carry one singie device for an angle measurement
——and we had never anticipated tc use it—=but to use a split-
image like that for ranging, I think, was a very unsatisfactory
way to go. It did do the job, I must admit that. It was used
during the second rendezvous. I was able to read ranges and
come up with the range rate and tell Pete whether he was closing
or opening, but I think you'd be far ahead if you could use a
telescope approach with a reticle in there and you knew just
dimensionally what field of view the target would take up at
gpecific ranges. You can do the same thing without trying to
split an image, change an angle, take your eye away from it,

set a new angle in--
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A11 you need is a mil-scale type binocular.

The gextant for ranging is an wnsatisfactory piece of gear.

You can do it much better and much easier with scmething else.
Or, if you really went it for exact direct range readout, you
cught to get a stadimeter-type device rather than a sextant.
The first time I tried the runway bit and tried to use that
sextant for ranging, I almost threw up my hands right then and
there. As it turned out it paid off and I'm darn glad we went
down there and did that because it was very useful in flight.
You can get a little tiny telescope with any reticle you want
to put in this thing, and do the same thing. It was useful

for that particular purpose, but we never intended to measure
angles with it. This trying to divide light--so much light
going to the star and so much to the horizon is hoakie to begin
with.

You mentioned the use of the sextant for ranging, but in the
debriefings you ought to make it clear that this was only help-
ful to you during the last part of rendezvous, which was pretty
well made by that time anyway.

The thing it does, is allow you to break and it could keep you
out of that very embarassing position of not claosing the target,
which you can't see with the naked eye. For those things alone,
it was pretty good.

Or you could tell if you had a high closure rate.
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Gordon I+ could have beer dunz bester and easier, as [ men®tloned, wizh

g0me ¢uhor device.
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14.0 CONCTLUDING COMMENTS

I'm going to talk about auto-reeniry and <he mission rules. I
am afraii sha®t I wert under the wrong assumption for 5 monihs
and 2% days in taat I was going to convince everybody that it
shouldn't be done. So, it was awfully late in the game when
we finally realized that we were going to nave to do *this, and
we were extremely dissatiefied with the amount of support we
got on it ocut of tre Geminl Program Office, in the way of
analyzing the pronsr procsdurcs to do this. There were wo
migssion rules published on the auto-reentry until the crew
pressed for.somo of them, and it turned out that the crew
finally wrolec tnem by their own anslysis, namely Neil, who had
the time to deo it vignt laie in the game. IIe went down and
looked at the faillure modes in the auto-reentry and we came up
with a ge®t of ground rules which were adopted. But, I feel
that this sort of thing should have been thought of and the
work done by lhe Ceniri Program Office and not by the flight
crew, at leas! the early work on ii. We czould get nobody to
tell us anything abou!l failure medes. This type of auto system
is such that au some limes, when things went wrong with it even
when you salvaged the situation tne miss distances were in the
order of 1%0 miles. Therc ils no way to regroup from a late

fallure. You juss can't turn it off and fly to the runway.

You'd run out of lifzing capability. So, we were a little
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urnhappy with this and I feel that in the future itvems like
this that are put in should be given some more thought.
There's one other comment that I have. It's something that we
probably were very hard-nosed about and it paid dividends.
That was keeping oui last minute litile flight plan favors wo
be done. One of fhem cropped in there late in the game, and
because it did crop in late in the game, it didn't do anything
other than cauge an inconvenience. But, it's an example of

what can happen. This was the H2 heater check on the vent plug

where we were gzoing To run the H2 tank pressure up the second

night to a high value and leave 1% on auto-heater. The points
i'm trying o make is nobody said how long it takes *hat little
heater w0 run the normel pressure from about 450 to 670. It
was a spring-lcaded switch and we wound up spending half an
hour nelding that thing on marnual. This was one of those
little surprises that got in there. When we should have been
doing something else we had to jam the thing in. Anyhow,
that's jus® the type thing that gets thrown in the flight plan
at the last minute, when encugh people don't have enocugh time
%o lock at it and think sbout it. That one surprised us.

It required ore guy to pay atteniion to it all the time.

We didn't want to just get it manually jammed on and blithely

forget about it and have it pop the relief valve and dump HE.
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