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3.6.7 Main Chute Deployment

3.6.8 Communications

3.6.9 ECS

fThe mains went automatically and were backed
up 5y‘a manual deployment right on the money
ot sbout 10 300 feet. The ride on the mains
was fery smooth and we could not of course;
see thé»mains because 6f the darkness until we
started dumpiné the fuel.v When we dumpeé the
- fuel, we got a good ;hutevcheck, but there was
'so much fire and Brimsténe around those risers
we were really glad to se¢ the fuel dump stop.
vHowever, there is no indicafion, of course,

that anything was hurt by the fuel dump.

" The communications while we were on the chute
were excellent. »we heard Air Boss 1 while we
were still on the chute. We even talked to

Houston once while we were on the chute.

T think it's ﬁorthy of note ﬁhat the ECS per-—
-formed.bééutifully- We noted the temperature
in the spacecraft never gét hof even ‘though
we had no real cooldown. And even though we
were unsuifed the spacecraft temperatures were

always cool, even after we weére on the water.
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4.0 LANDING AND.'ﬁECOVEfRY

4.1 Touchdown

BORMAN - .»The éhe itém that wé were perhaps not expecting
was the impact at touchdowm. ‘There was a sevére
jolt‘andlwe got water in through the cabin re-
pfess valves even ﬁhough.they were closed. A
good deal of water - 2 to 3 quarts came in the

cabin pressure relief valve.

ANDERS . One slight anomaly during entfy was associated
with the cabin fan problem; we elected not ﬁob
use.the cabin fans for the'cold soak, and there-~
fore had both primary and secondary loops going
through the suit_heat exchanger; ‘Thé primary
loép was not of sufficiently high temperatﬁre
on‘the radiatérs.to’actiQate the primary boiler,
so we did not know whether it Wouldvfgnction
prior to separation. After separation, the
primary boiler dried ouf as it had once in
lungr 6rbit. .Tt was reserviced in the pre-
scribed maﬁner aﬁd worked but when observed
again during entry at about 2 g's, it éeemed to
be dried out again‘ The LMP-tried to reservice

bit during the g buildup, but was unsuccessful.
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In any‘event, the suit loop was cooled by the

EOBMAN, | -éeCOndary loop. The touchdown was much more
| | Sevefé than we expected, and was accompanied
by a lot of water coming in the left hand_side
of the sbécecraft; The commander was diverted
. | ; o ’ 5y thevWater-drenching him on the left side
jﬁst lbng enough that he didn't get the chute
release off in time to prevent the-épacecraff

from going to the stable IT position.

4.2 Postlanding Checklist ' : | _— -
Tn the stable II position, we immediately
started the postlanding bag deployment and wel

were uprighted in about L-1/2 minutes.

4.3 Communications

Communicéfions were ggod, with the helicopters
and the Air Boss airplanes, but the swimmer's
Jack did not work and I don't know 1f this waé a’
spacecraft'problem or the swimmer's equipment
prdblem. The dye mérker was actuated so that

they should have been able to plug in.

‘4.5 Battery Power | Thé power was adequate. Of course we were only
in the spacacfaft about 145 minutes and we had

. - bnly one battery on.
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" 4.6 Postlanding ECS System

Thebposﬁlanding ECS éystem worked fiﬁe. The
first timé-wé actuated after uprighting ve gét
a greaﬁ deal of water in on the CMP's face,
but we turned it off and actuated it again.

T+ worked fine, and the little ball valve .

worked properly from then on out.

L.7 Ventilation Tncidentally, the coocling and ventilation was

good and there was no real requirement for
those postlandiné ducts; welnever put theﬁ up.
Bill Anders makes a point that we did get a
few more drops of water later on, bﬁt I really
don't fhink vou could design a system any better
then that. Bill doesn't think you can either -
he just wanted to mention iﬁ.k Thé checklist
was figured in error on hatch preésurization.
Tt said "pressurize the hatch, pull iﬁboard” -
we pulled inboard and promptly vented the cyl-
inder. The cylinder was recharged manually

and the mistake was not made'againf

4,14 Egress Egress was acccomplished nominally. The swimmers

were well trained, there was no water introduced

to the spacecraft during egress, and the hatch
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was closed before the helicopter pickup was

‘made. Manual pressurization of the hatch cyl-.

inder was ébout as difficult or slightly more
difficult than-we»had found in spacecraft test-
ing. We suggest that a different kind of a

knob or a tool be provided. We used the drive

‘screwdriver but that didn't seem to help much,

with wet hands.

The IMP and the CMP performed admirably after
We'wefe on the water, and the commander was

taking a vacation.

The CMP struggled with the valve and couldn't

handle it and said, "T would be a better man

than he was if I got it," and T did.

I want North American to check and see whether
the second bottle was really pressurized or

not. I have a sneaky suspicion it wasn't.
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5.0 SYSTEMS OPERATION

5.1 Guidance and Navigation

5.1.1 ISS Modes

| LOVELL Ve had thé'IMU on fbr the entire mission, did
not turn it off at all. We had it continually
running aﬁd found no problems in IMU operation.
Ve did at éne time inadvertently go to a pro-
gram vhich removed the abtitude from the system.
This was Pfogfam 0l1. Thisvmas an inadvertent
input into the computer which got the no-
at£itude liéht. I'11 discuss the recoveryvfrom
that here in a little bit. Coarse and fine
aligning: of course, most of our programs .
alignments were the option{S for mostly fine

aligning. We did two changes, and both of
o el

them proved to be adequate. Goafée align worked

fine. The fine aligning»program was very accu-—
rate. Our gimbal angle errors were.small. Thé -
frequency of aligning the IMU was sufficilent.

As a matter of fact, it could have beeﬁ léngth-
ened somewhat. I think that we rather overdid
program alignments, especially in lunar orbit.

To comments on IMU temperature control other
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than the fact there was a possibility of losing
'the primary evapofator which, of course, would
have affected IMU temperature, but we recovered

that sufficiently in lunar orbit.

5.1.2 Optical Subsystems

" The 5canning~télesdope light transmittance to
my knowledge now appeér’to be less than desired.
There are a lot of factorsvth;t affect the
amount of stars and star patferns that you can
see in the scanning teleséoPe. Primarily, the
factor that affects it most is the spacecraft
attitudé‘with relationship to the sun and,
secondary, 1s the amount_ef dark adaptation

the e&e has prior fo loocking at the stars. In
any case, it was difficult to distinguish other
than very prominént conste;lations of four iden-
tifying stafs. And, in most cases of the
REFSMMAT alignment, the option 3 alignment, we
did not readily identify the star that appeared
in the sextant, but took it on the face of the
computer ana waited until we got the angle —
star angle difference to determine whether they

ware the two correct stars or nob. Sextant
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mechéhiéal drive was very smooﬁh; very little
hysterisis and completely adeqpate for its
purpése. Again, that's the scanning telescope
'mechaniéal’drive. The ‘sextant optics mechanical

drive was very much the same, much improved

over what we had been accustomed to in the sim-

wlator. I noticed that it was very easy to
center the star in the center of the reticle
inbthe sextant. Ivdo have one coxzment on the
sextant reficle itself. I think that the 1ines~
in the reticle are too short, that longer lines
wouid have made finding the substellar points

in the stars a much easier task. On the optical
sﬂbsysﬁem.modiﬁgbthe zero‘optics mode was ade—
quate. One area that I guess digd not fully
_realize during my training cycle was the real
necessity for cycliné the zero optics switch,
especially when you put optics pcwer back on

the line again. Several'times afterboptics
power ‘was reinitiglized and a P52 alignment to
bé started the computer would notv drivé the
optics to the star. When this first happened,

I was very much concerned because I couldn't

identify stars in the scanning telescope, and
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I had no starjin the sextant in which to mark
on. After I recycled the zero opfics switch
‘we got‘prOPer drivé mechanization to the star.
This is ‘'something that should be brought out
for future crews. Manual modes weré'adequate.
I found thaﬁlfof'cislunar navigaﬁion, the best
méde fd fly in manual‘was the fesolved'and loﬁ
speed of the mechanical drive{ I tried also
tovuéé the direct mbde o£ drive ip order to
£ind the subsbeller point by ariving the shaft
back and forth. This proved to be fairly good
‘with'a heavy spacecraft, but in a light space-
craft, motidns of the‘spacecraft made it almost
imposgiblevtp do this. It wouldn't stay in
one spot long enough and I had to go to a re-
solve mode to maeke the mark. My comments con—
cerning the CMC ére strictly from an operator's
point of view. I found no basic faults with
the CMC. There is an avful lot of programing
and.DSKI punching required, and I think that
in future development programs ahd.future flight—
crev training programs, every effort Should be
made to streamline the checklist to eliminate

~as much DSKY work as possible. It is very easy
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. to make mistakes, and several times I punched

the wrong button which required quite a bit of

: backpedaling to reacquire the program again

and get back on course. At one time, we lost

‘the IMU attitude because of a wrong DSKY punch-

ing. Therefore, in this respecﬁ, it is a very

complicated system and should be simplified as

much as possible. In the course of the flight,

we've had several program alarms. Several of

them were self—inducea.by improper procedures.

Several of them were expected because of stars
or landmarks that were oub of the angle of
capability of the optics, and we ﬁere Just
walting for‘the angle to get loﬁered so that we

could use them. One was rather unexpected and

" that was program alarm 401. This is a case

that prior %o midcourse correction 4, the last -
midcourse prior to LOI burn required changing
the REFSMMAT to the LOI 2 REFSMMAT. When we
first went through the procedure, instead of
getting the nominal coarse alignmentvnoféttitude
coarse alignment procedure, we go£ a pfogram.
alarm 401 which indicated that by trying to

drive to the gimbal angles that were requested

'CONFIDENTIAL

a



- CONFIDENTIAL .

by the grbun&, we'd drive through giﬁbal lock.
Our procéduré for workaround on this was to’
keep rolling the spacecraft until we did not
get thelalarm indicating the attitudes to be
driven sovwe would miss gimbal lock. This was
not doné in our traininé cycle. Our training
cycle ‘always, in this particular aspect, héd
the new alignmeﬁt'in ﬁhen we got in the simula-
tor. ‘And we missed this particular aspect of
going from one REFSMMAT to the next, especially
. Vifh such a éhange in the attitudes. And I
 suggest that in the future thét we change the
reset points to include major changes in
REFSMMATS to get #he érew used to geeing the
various options that might come up in tﬁis
particular pfocedure. We received one computer
restart during the mission, which happened
almost instantanequély and of course, the com-
puter correctedvitself.“That happenéd when
entering VERB 34 in a Program 22 display, and
I believe it was reguesting a markihg system
which is a no-no and would result in a com@uter
restart. After that we had no more problems

with the computer restarts. One controllef
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