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POGUE

POGUE

CARR

CARR

1.0 SUITING AND INGRESS

I have a couple of comments on the UCTA cups. No UCTA cup
quite fits. They are either too big and slide off, or they
are so tight that they cut off the circulation. I think some
work could be done in that area. Perhaps if they were more

elastic, they would fit the penis more exactly.

In regard to other life support equipment, I broke a bicsensor
on launch day. I think we need to improve the way the sensors
fit into the biocbelts. I can see that recurring. It doesn't
bother me, but I'm sure it upset the people that are monitoring

the data.

In tralning, we had prbblems with the corners of the blobelts
turning under, and we made gsome field fixes to the 1LCGs, To=-

ward the launch I noticed that the bicbelts no longer tended

to dig into me.

On the morning of the launch I can remember no problems what-
soever with suiting or with any of the lifesupport eguipment
or connections., Ingress was no problem. The only problem
was when we were having cabin closecut. The BCMP had to claw
his way out of the command module over the top of the SPT.
The command module was sc tightly packed under the couches

that that route of egress was just not svailahle to him, and



CiBR he had to come out over the top. It was not a big prckblem,
((Cyz' D)
but there was & pessibility of throwing cr breaking a switon,

That certainly would heve changed the nature of the whole

latnech sequernce,

FOGUE There was a troblem with the cabin closeout ceoncerairng the
visivility and interpretation of the hutch controls. We have
a gearbox, a lever, a bocsi rrolceiive cover jettison knob,
end a small safely release butteon. T never liked the setun
Tor the hatck contrcis observations while I was sulted and
in the zouch. Observation of the BPC jettiison kncb was probably
the most cifficult because I was looking over my nead in a
sbtrenge orientation. I memorized the correct positicn of that
little xnov, although it wzs Fd's Jcb to check it. 1 remembered
that for launcn it pointed upward in the direction we wanted

to go. That's the only way I kept things stralght.

GO BEON Botn the gearbox and the handlie had LATCE and UNZATCE, One
position was indicated by the whole word, one by a U, and cne
by an L. I thinx we should have had compietely differernt words
fer each position because they did get confused at times. We

had to read it twice to make sure that we understocd it.

CIRR The fact that both had the same nomenclature crested z possi-

bility of confusion which worried all three of us.



POGUE

The fact thet the documentation callouts used the words LATCH
gnd JKLATCHed instead of Y and I for both gearbox and nandle
added to the confusion. But we 4id not point this out in time

to make a documentation change.
Perhaps it should have been indicated by OPEN/CLCSE.
They weren't using norenclature that was ¢on the hardware.

In general, the three ¢of us completely agree that the people
in the suitrocom did 2 geood job orn guiting and ingress. It is
easier for the crew, from a psychological standpoint, when
peopie are reasonably relaxed. The people doing the suiting
¥new thelr iobs. Trere was ro hesitation, guestioning, cr
relunctance on their pért. That is the way to send the crew

out to the pad.
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CARE

POGUE

2.0 STATUS CiBCKS AKRD COUNTDOWK

- con

L
w

rererber any problems with the ground commurications.

“he ground comm was fine., Thnere were no brezkdowns of any =ind,
and I felt that the crew was kept well informed. They kept us
infermed zbout how we were doilng con the ccountdown, whero we gtood
or. the Time line and how far anead we weore. I theoughl Lhe guys

at the Cape did = good job of keeping the crew well aware of

where uhey steed.

Crew Gtation Controls and Displays: no great problems there.
There are some switches and wvalves in the command modele thas
were exiremely inacecessible in the suited condition. . hope
future spocecrafts will be designed a little differently in that
area. One particular valve thet gave me & hard tine was the
DIRECT 02 valve. It was too tight, and it was in such =z posilion
that I could not really bring the right kind of body leverage
into play. It reguired brute [oree Lo position that wvalve
correctly. Certain circuit bresxers on pancl & were zlsc ex-

tremely inaccessible in the suited conéition.

Panel 275 is alsc very inaccessiblie when one is suited., When
< was hard suited, I actually could not see 1t, T had fTe turn

over a cue card and use a prinled reproduction of the circuiz

bresker panel and reconfigure it by feel. I don't wani to make



IOGUE

CIBSON

it sound worse than it is. Panel 275 does rot have to be recon-
figured unless we have a problem, but we &id have problems in
flight with that panel, which seemed to be related to flight
duration. It is impossible to get to panel 229, We would like
to be avle tc use the circuit bresker panels which are used in
training to show you the fallures. We had failures on some of
these panels in training, and it is not possible To reach them

when one is sulted,

I dropped my cue card for launch aborts and burn times during

the ccountdown, bubt it did not matter because I had something

eise to write on.

The GIMBAL MOTOR and the BUS TIE indications that we get don't
give you a good pcesitive indication. OCther than that, every-
thing that is easily visible from the right ecuch is easy tco

contrel. The ones that are difficult to see give you problems.

The center couch does not have those preoblems of circuit breakers
and switches on either side. I had trouble reading the REFPRESS
PACKAGE PRESSURE. I should been able to read that while Lying
in the couch without having to roll over, Of course, suited it
was impossible to do. If there is any kind of an oxygen leak

it is impossible tc read that. Hdaving a mirror system or re-

iocating the gage would help.
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I could read itwo gages only by looking over the bacx of my head
cr turning over and locking upside down and backwards., One of
the gages was the REPRESS PATKAGE and the otlier was on that hatch
bottle. Both of them were tiny iittle gages about an inch in
diameter and they were in darkened areas. It was hard tc see

the needley it was just not designed for that sort of werk.

Tae sounds ir launch vehicle sequence from countdown to Zifu-off
were very distinctive. I think we would have wondered what =
lot of them were 1f the people on the loop hadn't tcocld us what
was happening. We could certainly teXl that the ginrbal nmotors
were moving when that old 5M wagged its tail. This nolse, as
well as the sounds of pressurizstion and some cf those early
sequences pricr to laﬁnch, when lot of the flulds were moving
sround in the vlumbing down below us, would have worried us if

we had not knowr what they were,
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3.0 POWERED FLIGHT

5=-IB Ignition: T didn't feel that the wvisual cues in real
time differed from those we had experienced in the simulator,
Only the physiclogical cues were different. The ignition

sequence and the lift-off ran exactly as they had in simulation.

Ignition was nmuch meore explosive to me than I had thought it
would be. I had the very distincet impression that we were on
tep of a very tall bullding and the bottom floor was exploding
when each engine 1lit. They didn’t all go off together; there

wag & little bit of lag.

There was a very distinct sort of ripple firing, with excep-
tionally dynemic, exceptionally sharp cracks. At 1ift-off we
heard the swing arm move away and break off from the vehicle.
This sound and that of the pyros that go with 1t were very clear.
There are about 3 seconds between the ripple firing, when the
engines go off, and the dispersion of the holddown cliamps, when
the arms swing away. All that happens rather rapidly, each

event producing a very discernible explosive sound. Had we not
known in advance what was going to happen at any given moment,
I'm sure we still could have identified each event. There was

no doubt at a1l when those holddowns let go. We really scamp-
ered off that pad., 1 didn't feel as though we had that ponderous
Saturn V vehicle under us, because it reslly leaped.

3-1
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did nct even nctice The zlight ohysziological cue of the roll
orogram. Tt was Just as 1f I were in the simulator and bad to
waleh the rate necdle in order to werily that we 4id have Lhe
roll program, Similarly, I did not really foel physioicglonl
cuez in the piteh program. The coverrowering paysicloglcoal oue
was Lhe oycballs in g-force. For were ‘here uny particalarly

notizceable paysiclogical indicallions Irn max q.

There was a lot of vibration. 1t reminded me very much of the
apoproach to the wmax q on reertry, or perhavs 1% is asscolated
with going transsonic. It was a very distinctive buffing

vioration; T'm gure it 225 been reported before.

GO/H0. GO for staging, as far as T'm concerrned, is a ludicrcus
ey

callout, because staging will ceccur whether we are GO or WO 30,

Why don't we simply say we are cgkay rather than GO for staging.

S-IB =CO: I wouldn't ecall it a Lrain wreck, as it has heen
called by obther crews. Trnboard cutoff and outbosrd cutcf? were
again sirong physiological cues. They were sharp ard evrisp; no

problem at a*l therc.

SIB/SIV3E separaztion was prompt and unmistsksdle.

We could see flashing in the window when &31 this wag taking

place.
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POGUE
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POGUE

CAER

POGUE

CARR

That's right. OSIVB engine ignition was softer than I expected.
After all the buffeting and banging arcund we got on the
5IB, I was braced for more. 'The 3IVB powered on like a

Cadillac, with a smooth start and a firm acceleration.

It firmly accelerated, but I thought I noticed a little chugging

in it.

T didn't; T didn't at all, I felt as though I were sitting in

a Cadillac that was slowly but flrmly accelerating.

It just didn't seem to be a continucus, completely smooth burng

there was Jjust a little lurching.

I think what Jerry intecrprets as a chugging is a much shorter

pericd.

Yes. It was not really chugging; it was just a periodie lurching.

Yes.

Okay. 1 do remember that,

On the order of 3/L to 1 second.

I guess I interpreted that to be engine bhell steering rather
than change in thrust level; more a movement of the bell changing

the thrust vector direction a little bit.
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POGUE
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POGUE

It has been such & long time ago that it's hard to remerber in
vhich directicn those accelerations were. I thought thal was

fiuid bounce, and I just forgot sbout 1t after a little bit.

I thought maybe it was all that stuff settling down, you know.

You have that feeling ico.

LET and BPC jettiscn was sharp and unmistakable, It was a
relief to nave all that regtriction In visibility gone. 1 do
remember being flocded with light and saying something about
all the sunlight, Al] of a sudden, I couldn't see anythlng.

I couldn't see my indicateors. I had to raise rmy left arm %o
shade my eyes. My left arm felt like it welghed approximately

40 peunds.

It's unmistakable. 4 was siarkly clear and when the tower

and BPC went.

PU shift was unmistakable. It was not an alarming sort of thing,
but it was definitely unmistakable. As socn as it happened, T
Immedlately knew what it was, right on time, Just like T expected

it.

We're grateful for Paul Weitz's comment on PU shift. He said
he thought the engine had shut down. It's that dramatic, when

therefore, it didn' surcrise me,



CARR

CARR

GIBSON

CARR

GIBSON

CARR

One thing that had been bupgging me, for the last month prior

to launch, was SECO. I had decided that I wasn't going to try

to beat it, but I was going to_try to be with it. I was bothered
with the idea that I would go counterclockwise on the hand
controllers, stop my digital event timer and have to reset that
thing while I was busy backing up SECO, But in the flight, we
had SECO and the engine shut down, and I was far enough hehind
it, so there was no worry. It was =ll done for me, so my worries

were unfounded,

Everything went well on orbital GC/NO GD. We called our

KOUN 82's very guickly after insertion. We were pleased with
the parameters. We reported our parameters to the ground and
they came back with tﬁe parameters. There was no gquestion thatl

we had a good insertion.

Communications: Did we have ARIA there again?
Yes, we had ARTA, and it was ratiy.

It was bad, 85 ususl,

I think those ARIA are almost a disservice. If you expect
cormunication, vou rely on it and plan to have certain things

accomplished during that time period; then the quality of the
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(ARR communicaticon deesn't allow you to do it, That happened both
(CONT'D)
on reentry and lift-off. If something doesn't work right, you

shouldn't have it at all.

{ ARR As T understand it, the downlink through ARIA on reentry was
excellent; the uplink was bad., We were having difficulty reading

them and they were reading everything we had to say.

(IBSON Sometimes it's worse having something you depend on and then

have it fall through, than not having it there at all,

CARR I thought all the S-band communications were good. I don't
remember how Newfoundland d4id. Tt was one of the new stations
that people were concerned shout. The only bad communication

was the ARIA.

CARR Controls and displays: The only problem with controls and
displays was when that BPC went. I was so light-flooded that
everything washed out. I don't know what could be done zbout

controls and displays that would preclude that from happening.

GI[BSON The task that I had of monitoring the DSKY was no problem, even
under the relatively high g at the end of the gecond-stage burn.
We were sble to follow the trajectory all the way up. The
trajectory stayed right along with the card and was easy to

follow.
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How ebout crew comfort through powered flight? Does anybody

have any words on that? 1 felt comfortable.

do problem,

My only disadvantage was hecause of eyveballs in the g mode and
all of the new things that were happening. I figured I was

1 or 2 seconds behind, where normally I am as far as being in
an abort posture. In training, we were admonished to delay our
abort responsc, because we would be unable te abort

instantanecusly.

Pogo comments: T wonder how much pogo we experienced, and how

miuch we interpreted as lurching.

That's a good point. Pogo is much more drematic than what we

were experiencing.

This felt as though it were in the engine and not in the whole

stack.

I Just wouldn't know,

I didn't feel anything that would be vogo.

We hoped to know what the frequency of vogo would be 1f we got

it.
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separation from SIVB, was on time. We had some flap after
separation because we did not activate the DAP., We didn't do
the VERB L6. We pickeled off the front end of the vehicle, and
I fluttered and fiddled aroundlwith the hand contrellers, and
that didn't get any control responses. It took me a few seconds

to realize that we hadn't activated the DAP.

The DSE tapes will be ugseful here. We'll hold any further
comment on separation. We're sure that we separated on time,
and we had a control problem there., The solution was that we
needed to do a VERB 46 ENTER on the DAP. When we did that,

everything was copacetic.

Section 3, SIVB separation: Separation was on time. The only
anomaly that came up during separstion with the SIVB was that

I was supposed to gtart a pitch of 1/2 degree per second in the
down direction., T got it going using acceleration command in
pitch, When I went back to rate command, the DAP stopped the
rate that I had put in and started maneuvering us back. That
confused me. I did a VERB 46 ENTER to activate the DAP and to
what we had put in previously. I 4id it all over again, and it
worked. 8So we drew the coneclusion that the reason for that
anomaly was that we had not done a VERE 46 ENTER after having

activated the undock DAP.
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k.0 RENDEZVOUS AND DOCKING

Jer, you may want to comment on the flow of the checklist. That's

mostly yours and Ed's work. It locked as if it went very good.

The whole rendezvous seguence was just as smooth as glass. We
had no big problems. The rendezvous went very goocd. I had very

few comments in my checklist.

That was one phase of flight for which we were well trained., We
had few systems problems. We Just knocked it off rather quickly

and efficiently. We had noc problems at all with the rendezvous.

We had a dramatic surprise at first SPS burn in the awareness of

fluid noises.

Battery A charge was nomingl. Tunnel hatch removal, funnel

pressure integrity, et cetera was nominal.

Command module RCS propellant reconfiguration, no problems. We
did not turn up any RCS propellant configuration problems until
later in the mission. It was right after the first trim burn.
The ground decided we had leakage or a problem with the isolation
valve. We closed PSM Bravo and opened primary propellant Bravo,
The P52 was no problem., GDC slignment was completely uneventful

and the P50 was strictly nominal.
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CATR Rendezvous and orientation, no problems at all with the scpara-
tlon maneuver. After the separation mareuver, we reloaded the
DAP Lo get two Jets and half a.degree ver seccnd rate. We then
maneuvered to the launch REFSMMAT attitude in preparation for
getting our P52's down at sunset. We encountered no problers
there. We did the EMS delta-V test with null bias check and
sont the data to the ground, The data indicated that we had
some Dias, but it wasn't *oo bad in the delta-V counter. Tt was
something Zike ) degrees per hour or b.L feet per seccnd from
ENTER. It was very small ard was acceptable. We noted after
84 days up there, when I did some delta~-V tesis and null bias
check, we got the same numbers. The P52's that were done at a
ground-elapsed time of sbout 040 were quite nominal. We had ro
problems at atl with them. We had a very good platform align-
ment., We 4id option ? ard aligned to the rendezvous REFSMMAT.
There were no problemg whatscever with that. Tverything worked
very nicely. I noticed at ground-elapsed time of 1 plus 22, we
had some puffs from the SIVB. That was probably wventing when
we made our separation from the SIVB. 1 renorted that on the

alr to ground.

CARR NC 1 Burn: The final ¥C 1 pad had one change. That was a 1.2
pitch change; from 11 teo 13 degrees., The HC 1 was nominal burn.
Tne ignition, shutdown were good and the residuals were In good
shape. We did litile nulling. We were all survrised at the kizk

L-p
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CARR

in the pants that we got.. We had been told by other crews that
the B8PS burn was a good sclid kick in the pants, similar to the
afterburn in an airplane. Once we had experienced the first
burn, we were convinced that it.was considerably more than a
kick in the pants or the afterburn in an airplane. It really
plasters you back into your seat. 1 was dubiocus as to whether
or not I could have accomplished a good MANUAL takeover had the

situation arisen.

I was aware that we would get aspproximately one-g acceleration
and had braced my arms. It was still a surprise. I was able
to time the burns properly. although cutoff was all over by
the time I said anything. The ball valve was slow as reported
by the other crew. It was a very slow delivery rather than a

very sharp swing of the needle as in the simulsator.

This was the 2-second burn. I was impressed by the fact that

it seemed to be a lot wilder than I had anticipated.
It felt greater than cne-g.

VHF powerup: Nothing really impressed me sbout that. We did

it and it worked.

VHF ranging: We picked that up sbout the nomingl time that we

needed it.
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Sextant marks: They were very ecasy Lo control and we had excen-
tiorally good visibility. T nzd no problems seeing tne stars.
The Ancllo telescope, sextant, and the sextant marks were more

simple than the simulsator.

Marking on the workshop was no problem either. As per Owen's
briefing, we started seeing the shape and configuration of tne
workshop prior to the first Moon force. Bubl I Jjust wanted to

center the vehicle in the mark.

NC 2 burn: It was about a T-second burn. The chamber Dressure
was about 93 percent. The AC 1 burn was so short we had jus< an
impression of chanber pressure. It was sbove 90 percent. The
NC 2 burn was long enough that to Judge and we recorded 93 per-
cent. It was a good burn with the excepiion of VGZ which was
rminus 0.7 feet per second. The solution was very close to the

ground's, The ground solution for Houn 8l was 1532.2. We got

a final computation of 153,1,

NCC Burn: DNcun 81 was less than a foot per second in X and

less than 2 feet per second in Y and Z. We nad good agreement,
The NCC solution was a computer soluticon. We felt very ccom-
fortable about it. The KCC burn was 10 seconds long. We trirmed

the residuals back to witkin O.1.



CARR SR Burn: KER solutions were good. The X sclution was ldentical
to the pad. The soluticn for Y was 5.4 in the pad and 6.9 in
the computer. The solution for Z was in the pad and 4.9 in the
computer. 2Zo we had good agreement. However, we did burn the
first reecycie on NSR. After ¥SR, the checklist here said PQO,
We're not sure, but we think we got one mark in before we did
the recycle. We were supposed to recycle before marking. We

vere going a little too fast and we marked before we did the

recycle, right after KSR.

GIBSON  I've recorded that you had 24.6 in X, the computer got 24.6,
and the pad was 23.7. in Z, I got 2.5, the pad gave us L.8, and

tne computer gave us L.k,

CARR TPI Burn: The TPI was s0 stable the ground 4id not update the
preliminary pad. The pad NOUK 81 in X was plus 19.0 and we got
plas 19.1. In Y, *the pad was plus 00.7 and the computer got
00.1. In Z, the pad was minus 08.6 and the computer was
mirus 09.3. We had a fantastic agreement on TPI. We had a
little difference on TPI times, The the pad was 6L60L53, and the

one we burned was 6LT366L,
GIBSON I got 6LB.

CARR The first recycle was 6L8,56. The second recycle was 6L8,26,

The PI chart solution was X of plus 18,8, the cormpuier had a

ko
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19.2, and the pad was 19.8. The compariscn was good. For Z, the
pad gave us minus 8.6, the chart was minus 8.6, and the computer
was minus 2.0. So we went With.the computer solution. We had
residuals nulled to 0.1 and the deltz-VC we copied was minus 132.73
after TPI. We got into the midcourse gain. We had problems

with theta. We don't think the theta mark at 0k:30 was any good.
So we didn't believe the chart solution; and becuuse of that

theta error, it caused the chart solution to be late.
Our data solution was minus 2.76 in ¥ and 7 was minus 6.9.

The computer solution was minus 2.0 and plus 0.6. There vwas a

lot of discrepancy in up/down, but L4.5 was not too terribly bad.
It's the up/down thet depends on theta.

In locking at the polar plot, the polar plot did agree with the
CMC and with that, we Just decided teo go with the solution of
the CMC and decided that the chart solution was tad because of

thets.

The polar plot was following a nominal line of the family of
curves and it was so good that T don't think I even said much.

Finslly I said, "From here on in, it's all by eyeball,”
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CARR Okay. Then we started on the markings “or TPIQ, and I have no
rctes concerning TPIQ. The computer sclution was forward 3.5
and up 1.4 and *he chart sclution in which we had confidence was '
forward 2.5 ané zero up/down. Tne polar plot agreed with us.

We went with the CMC sclution and came oui beautifully,

We have no notes that indicate we had any problem with the switch
list, prebraking switceh 1ist, or the predocking switch list.
Brsking was no problem. We just followed ocur oraking gates and
never at any time fell there was any line-of-gighit rates or any
kind of rates that were out of control. I never feit a lack in
depth percepticn on in the necessary visual cues I needed to get
in. The workshop is large, with visual cues in different direc-

tions. It was much easier than the simulator.

tationkeeping was very simple. It was very stable and noc proh-

lem at all.

POGUE Workshop photos: I have not seen any of the photos. We used
the narrow-angle lens on that and I d4id have a viewfinder. The
photos were probably nominal., I took pernaps 30 to 50 photo-
graphe. I tried to frame the workshop in the camera against
the darkness of space with the top of the workshop at the top
of the frame =0 there would be no appearance cof rolling as we
came In., I took a few photographs of specifie areas of the
vehicle as we got in very close. I took some sphotographs of

b



POCUE
(CCHNT'D)

CAFR

the underside of the ATM solar panels as we came in for the
docking maneuver. Those can be compared with photographs taken

on the EVAs if anyone is interested in progressive degradation.

Docking: phase, We aligned with the workshop plus ¥ axis. It
was very solid. T initiated the maneuver to move toward the
workshop. It was surprisingly easy. 1 made a few corrections
coming in and had no problems at all, We had a nice slow rate
of closure, We did our predocking switch list and were ready
for capture. We went in very, wvery gently, made contact, and
got a capture. We got a barber pole and thought everything was
really copacetie. Then had the definite impression the work-
shop was backing away from us a little bit. We had apparently
tripped the capture létches, but had not captured the drogue
and were very very slowly drifting ocut. I threw in some plus X
while we were reasonably well aligned and tried to jam us back
into the drogue again. That was s mistake. We should have
recocked our capture latches, but we didn't. Had we recocked
our capture latches, capture might have been made the sccond
time because we still had geood alignment. We were approximately
8 inches to 1 foot away. I gave it a small plus X and went
back into the drogue and we hit slightly off center. We got

up into the center of it, but did not capture and bounced back
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out again, picking up pitch down yew right drift rate. T backed
out and aligned for a new start. At that time, the ground came
up and we discussed the problemﬁ The ground reminded us to
recock our capture latches, which we did., As we approached,

we had approximately 0.2 or 0,3 feet per second closing rate.
However, I increased the rate slightly as we were approached
contact position. We hit the workshop approximately 0.8 to

a Toot per second. We hit it hard =znd rebounded. We got a
barber pole. We felt the workshop hesitate momentarily and
then snap back. Appsrently we stroked the probe and then when
it was fully extented, we were on the end of it and it snapped.

We immediately did a retrack, pulled right in, and locked up.

Misgicon Timer Update: We had no problem syncing. Everything

went nominsl.

Because we had so much training in that area, when there were
no real systems problems, it wag just piece of cake to pull it

off.

It was wvery smooth. We were concerned mostly with getting be-
hind as we came up on burns. And we just didn't allow that to
happen. We found ocurselves Prior to every burn, Just lying
there waiting. However we were ahead all the way. The only
time we were behind was st ignition. But with each successive
burn, we were a little closer.

-



GIBS ON Once we understood what was geing to happen when the burn started,
we braced ourselves for it. I pushed myself back irto the couch

before the burn started so there wculd be nc sudden thrust back.
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5.0 WORKEHCE ACTIVATION AND CSM POWERDOWN

Command Module/MDA Tunnel Press: I don't recall any problems.

No comments cn Cormand Module/MDA Tunnel Press.

Seccndary Glycol kvan Lryout:

TL was straightforward, with no problems.

4 note in my activation checklist says, "Try again."

have had trouble.

So we musth

Were you doing it, or was thsit something we did as soon as we

docked?

T started it, and Jerry finished it.

I am Lhinking cf something elsze,

%o, this was dorne that night. Get the launch checklist.

We didn't bring cne back.

Section 13-5, item 13. We don't recall any problem, but we have

a note in our checklist. If there was a problem, it's on the

air-to-ground tape, and the date is available. Battery 3

Charge i1s the next item.

That's such a nominal procedure, I don't recall doing it.
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CARF I nave Battery A Charge checked of® in the checklist, with no

comment .
FOGUE The only ancmaly we had was at the end,
CARE Commang Moduie Tunnel Eatch Removal:
GIBS2A It was much easier than in training.
CARR It was no problem at all. It was nice to move it arocund and

not sirain yourself.

Docking Latch Verification: 1In my notes, I have mumber 1 was
loose, It didn't feel like it had fully Iatched and I recocked
it, refired it, and it was tight. That was the conly one that
we had a problem with. The docking angle was plus 0.7 degrees
and after I verified the docking latches, we put the hatch back

in.

The checklist indicates we put the hateh back in, pressurized
it, and did an integrity check. It toock 15 minutes to get te
3.5 psi. There were no problems through time to go to sleep.
I completed Potable Water Chlorination in the evening with no
problems. I was worried sbout water spills and having waver

squirting in while T was changing things around, but I had no

problem with it.



CARR Section 5 is day 2 or the time after sleep. I'11 go back to

Eal

the Flight Plan. Becausge ¢f Bill's illness, we swapped Jobs.
Zssentially, Bill stayed in the command module and remained
quiet. He dried out the primsry and secondary glycol systems
in the command module while I worked in the workshop. Ve
worked this way until lunch time; then Bill did his norms=l
work, and T worked Ir the command moéule. T had no problems
with probe/drogue rermoval and storage because I had locked st
this item a week befeore launch ard all the handles, knobs, and
indicztors were fresh in my mind, If there were other problems
in decking other than those I induced by being oo gertle, we
didn't see them. We documented to the ground the scratiches
and dents in the drogue that were possibly there when Fete had
hiz problems. The scratches were put on the drogue before we

came, and we didn't add any.

POGUR About 2 months into the mission, I went cut there and took
about 15 photogravhs of the drogue at different lighting

angles. It should be well documented.

CARR Command Meodule Suit Circuit Deactivation:

POGUE T did that, and there was no problem.

CARR I did the MDA hatch opening, and everything worked the way it
should,

W
!
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MDA Lights On: Ko problems.

MDA/STS Entry: When I threw the MDA hatch cpen and looked in-
gside, there was no sense of disorientation. 7T felt at home;
I knew where T was; I had heen there before; and I was glad to

be there.

You and I went down there. You went first, and there was no
problem. Things were written out so that we went slowly in s
holding fashion. I saw no reason why we shouldn't go in, turn
the lights on, and get the whole thing operating., This was

opvosed to the piecemesl holding fashion in which it was set up.

It was surprising to see the fan cooling the rate gyro packages.
I don't remember being told that I would see that fan, and I
remember being aware of this fan with the straps hanging off

of it in different directions to hold it down.

It was my understanding that vpeople wanted TV as scoon as we
entered the MDA, and all we had to do was turn on the input
station and get TV on us coming out of the command module inte
the MDA. It turned out they wanted that much later, and T
found that aggravating when we were getting things set up

there.
I remember your saying that,
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I remember that, too. We aimed it, fired it up, then ithe
ground said, "No, we don't want that.” We turned it off; then
we weren't sure when they wanted it. As we found out, it was

i the time line considerably later.

That's right. It hag TV aciivation in here, so we Just covered

that.

8T8 Circuit Breaker Panel Configuration: Panel 202, HIGE POWER
ACCESSORY OUTLZTS, number 1, was already CLOSE. On the SAL
CORTROL number 2 circult breaker, I have g handwritten star
that is probably there because the ground told me to CLOSE that

one.
To achieve this configuration you had %o close it.

We might check hack into the tapes and find out why there is a
handwritten pencil star in my checklist on SAL CONTROL, 2,

circuit breaker, page 2-20.

Primary Glycol Evap Dryout: Bill did that.

I just recorded the timeg in the checklist.
AID Install: Ed, that was you.

T did that., TI{ was no problem at all,

3id you have any problems with it in training?
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Wo.

We had trouble with the workshop airlock module. We always had

trouble winding up Lhose Calfax.

That's right. At the end of the fourth EVA, I learned the

casiest way to do it., There was no easy way; only & best way.

ST5 CB Panel Configuration:

T have no notes in the Actiwvation Checklist on that. The whole
morning's work in Activation went smoothly, although we got a

littie hehind because we were golng slowly.

In general, I felt comfortable working in zero g, initially. I
enjoyed it, and felt as though I'd been there before. Seeing
the motion pictures of other crews working in zero g and think-

ing about that before we went, made it feel natural.

I moved slowly so I would not tumble any gyros, or Join Bill

in feeling bad. I felt in control and in no need to rush.

T felt the same,

Center Couch Stowage:

I got it out, and tied it up; you achieved the final

configuration.
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You pulled the pins ir the headrest and had it pushed up out

of the way. I put the pins back in the heezdrest and strapped
it down more tightly. Tolding the couch was easy in zero-g.
You deon't have to worry about pinching your Tingers or breaking

any bones.
CSM/MDA Umbilical Connections:
I hooked up the umbilicals, and you did the eleetrical work.

It was straightforward except that there were two bags in M151
and I had tc sort out the umbilicals and caps in it fo be sure
I was getting the right cnes. Tt was surprising to find the

other bhag, and 1t fook longer to get everything sorted.
Bed 1 and 2 Bakeout:
We changed roles here.

T don't remember doing that.

There were no problems; the job regulired time-devendent se-

quences, covering a long period. I used the portable timer.
1 Livation:

02/W2 Activation

Harme thing.

Caution and Warning Activation:
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I never felt comfortable with Caution and Warning checks he-
canuse T ogot confused by the nomenciature saturation, all tne
wards in the Tist you're supposed to check. Tt is a very

complex system to check out,

And there was a memory test and a tracking test using the same
switches, but the switches were used in a different manner to

test memory.
That is time for delta-Ts.

1 never Tclt that the caution and warning tests were straight-
forward; I read the checklist word by word. It was an operator,

document, system~inierface problem,

That zovers beth the Caution and Warning Activation, as weill as
SWS Caution and Warning Checkout. FEd and I did the SWS Caution
and Warring checkout and there was a lot of yelling back and

forth as tc who was going to lcok at what.
We gathered the items and put them in place.

O8M/SWS Basic Comm Configuration: I knew the first day I locked
at CSM/BWS comm configuration that we were geoing to have
troubles with it. It was a couple of weeks before we finally
ironed ocut the wrinkles and reached the point where we could
change the cenfiguration without completely fouling it up.

Mest of the time we found *het we had misread a checklist or cue
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card, and left a switch either in the wrong position, or threw
one when it wasn't supposed to be thrown. The comm configura-
tion was a gigantic kludge., Somebody should design comm

configurations that are straightforward and not so interlocking

that one switch can foul up a whole system.

I tried in training to learn what would be a general, functional
flow of information through the comm system and how to under-
stand what you were doing with the switches. Each time T tired,
it Dbecame a ball of confusion. I finally gave up and said,

"The only way you're ever going to do this is to have a switch
by switch configuration that you have to follow, and if you

ever get out of configuration, you're lost.”

I agree. We need to know the status of comm. We need a

status board to tell us what stations are transmitting S-band,
VHF, ete., and by station, i1f possible. We have ways of
indicating status of fluid and electrical systems; wh& couldn't

we have a status display of the communication system?

We've talked about the desirability of having an orbital display
console., You need a panel that you can go to and find out what

ig going on.

Tt's important to have display that you put in the format of a
flow. The oxygen and nitrogen systems were easy to understand

because they always started with the source, flowed through
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the toggle valves, and finally out to where the gases were used.
You can do the same with electricity and communications. You
need some logical sequence that begins with the volce, goes

into a processing system, and ends up getting to the ground or
to & recorder. You could follow such a system. The people that
tuilt the comm thought we were going to analyze switch positions

and figure out what was going on; but the system was a kludge,

If you don't have to worry about your comm, then you can handle
it easgily; then you can give other things the attention they

deserve,

We're asking for a simple display with a relatively simple
structure of the thoughts that lay it out. If the display is
not simple, you cannot understand it, and there's a problem

somewhere,

It would have bheer ugeful to have one light showing when we
were transmitting and a different light showing when the ground

wags trying to transmit.

&Y Single Point Ground Disconnect:

You have to verify a certain configuration status and then you

throw the switch, There was no problem at all,

SWS Comm Act/Check:
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GIBSON Before we got the squeal attenuator, life was really hard.

CARR Yes. The attenuator is a big improvement. We still suffered
from feedback problems in the 3IAs. On several occasions, as
T was busy looking for something that was causing the squeal,
I was thankful we had a sgueal attenuator. 1 felt sorry for
the SL-2 ¢rew because T knew they had it much worse than we

did.

AM/Dome Entry: I remember sticking my head through the hole

and looking down in the area anpd not being surprised at what

I saw: nor wasg T disoriented. 02 Configuraticn: That is closing
off the main REGs, alsc the demand REG off. There was no
problems there. Bill logeged 0.2 for the O2 flow rate at that

time.

CARR 8190 window protector installation was next,

GIBSOW I 4id that one straightforward, no problems.

CARR OWS CB Switch Configuration:

POGUE That's just going by the pictures.

CARR Were there any anomalies?
PCGUE No.
CARR Ergometer Activation:
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As T recall, it was straightforward, no problems.
Water System Gas Bleed:

Water system gas bleed, water sample, H20 cystem flush, HEO
system bleed, WMCH activation: T didn't 1like the design. The
procedures were well written. FEverything was nominal except

for the error on me. It was recoverable. All it did was cost

me time.

Triangle Sheoe Distribution: I was very relieved to get them.
I was tired of not being able to anchor myself properly to do

anything.

T think the triangle sheces are a perfectly adequate way of
restraining yourself, The more grid you have available around
a work station, the easier it's going to be. My only regret
is that even though we had grid, the floor people had managed
te bollix up at least 50 percent of the available triangles.

I'd say at least that.

T remember being impressed right at the outset with the tri-
angles shoes. 7T wish we hadn't gone for hightops. T wished
we'd gone for low-cuts. I never did lace my shoes to the top.
T always laced to about two or three eyelets short of the top
and tied the laces around my ankles. T would have much pre-
ferred low-cut shoes.
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I did that, too., I did it to try %o allow the calf muscles

to get a little more exercigse. Rather than have the ankle re-
strained with the nightops, sort.of makXe them into a low-cut.
We get rore exercise in the legs. T think it would be an idea
ffor the future. Those hightops, if anything, gave you suvport

that you shkouldn't have had.

I'm sure that was the purpose of the hightop, ankle support,

50 you wouldn't hurt your ankles.

Yes, The problem is that you want to work your ankles so you
don't lose all that strength. You keep your legs in trim.

1,7

That's cne reagson I tied them down a couple of eyelets., We

should have had lowcuts instead of the hightops.

I like the hightops. I have weak ankles tc start with. The
point you're making 1s very good. There's no reascn why we

cotldn't have had both. They don't weigh that much. I ended
up breaking one of my shoes. Tt would have been nice to have

a backup there.
Yes, we should have had backup shoes.

Foot-plates. All we had was a canvas cover. One evening I
tried to put the toe-guards on mine. I spent 2-1/2 hours and
nearly put the screwdriver through my palm 2 Tew times trying
to get them on. I thought that was a poor way to go. We
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should’'ve had shoes that were right to begin with. Secondly,
tc charge we should not have had to unscrew every little serew.
There must have been about 20 screws in each. That was a real

waste of in-orbit time.

T have Lc¢ take a lot of the blame for thai cne. was the one
wao hought off on bringing up new shoe tops. The choice was tc

brirg cut new shoe *tops or nothing. The option was not open to

take up a new set of shoes.

From the amcunt of time and effort it really took inflight, it

was a pcoor trade off,

We were forced into taking shoe tops because of = welght

consideration.

TMS5 Kiscellanecus Medical Bupply Transfer: That was very

badly hardled both by me as well as by the people on the ground.
We should never have got curselves into a situation where T

had Lo open up those cans and start miscellaneous medical supply
transfer on activation day. That was absolutely ridiculous.
That should have beer done many days later. Il shouldn't have
even been attempted in activation. We should have transferred
only that which we fell wouid be possibly needed early. All

of that foclishness of working wita tubes of lidocaine ana

epinephrine was a gross waste of time in activalion. We never
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CARR should have fooled with it. As a result T don't think the
(coNT'D)
medics ever knew where all their stuff was. T quite frankly am
not sure I could have told them where all their gtuff was,
The auxillary medical kit - penicillin injectables, Thorazine
guppositories, syringes, needles, all that folderol - we

shouléd never have done that. About 20 minutes was allowed and

I bet it took me an hour and 15.

GIBSON  You were fiddling around with that stuff. You had many small
items flying around in zero g, plus the checklist, plus trying
to figure out what was going on. That was just a poor thing

to be doing.

GIBSON  Wardrcom Disinfecting: First of all, a general impression. I
was really impressed with the overall ecleanliness of the
vehicle. Almost everything was polished clean. It looked as
though it had hardly been used. So¢ I think the SL-3 guys just

did a tremendous job of cleaning up and keeping it clean.

CARR The SL-3 crew came back with dish pan hands. They 4id a super

Job of cleaning.
GIBSON Disinfecting - no real problem; just took a lot of biocides.

CARR PCA Transfer/Drying: No problem. It went perfectly normal.

Wardroom Water System Activation:
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In order not to leave the imoression that I thought that that

water system was the greatest thing since peanut butter, I was

addressing my flattering remarks to the procedures pecple who

worked on the water activation vprocedure, I think the water
system itsel? had a lot of things about it that were undesirable.
One thing, which was not peculiar to the water system, is hiding
panels. Tt seemed to be a favorite game of the designers. There
were two panels which were hidden. One in the waste management
compartment, 851 or scmething like that, was down inside another
vanel, VYou had to open a door which was inside another panel.
The same thing was true in *he wavrdroom water dump., There's a
panel number hidden urderncath the pedestal. The food prepara-
tion table also had a highly undesirable panel number feature

to incorporate in it. The panel number is net visible. Also,
all those hoses and sc forth that we were threshing arcund in

the forward comparment did not seem to have straps and snaps

designed for them. They had enormous {lexibility, but it was

conlfusing to work witn them.

WMC/Sleep Compartment Disinfecting: Tt was clean., T went
ahead and diZ it because I figured there could be something
growing there that we couldn't see. Again, everything was jJust
super clean. We went ahead and did all of these things becausc
we felt they had to be done, but we didn't feecl that they were

guite as critical as we might have beliecved earlier.
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Experiment Compartment/AM/MDA Disinfecting: Same.
Command Module Urine/LiOH Fecal Bag Transfer: No problem.

100 Parts Per Million {(PPM) Flush. A nominal procedure. You

have to very, very, carefully follow the procedure.

Urine/Fecal Collector Activation: The only problem I had was
knowing whether I had a separator going as well as the blower.

I never really worked with the real system on the ground. There
wag some confusion in my mind of what noise and what system,
also, some of the circuit breskers in the system which were

open and all we were supposed to have to do was to throw the
switches to get the system running. T had to talk to ground

on that to find out where the circuit breakers were. There

wag jugt a little procedural problem there in the way the
checkliast was written as well as in our training. I hed

never really worked with the total system.

I think our problem was in training. The procedure was

straight forward.
T don't think the procedure called for closing circuit breakers.

They used the term switches. I think that's what put you off.
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I was thinking of the gswitches ¢n the right side next to the
collector and not the circuit breeskers which were inside. I
never eXpected I'd have to open the door and throw circuit

breakers.

Trash Bag Installation: FRoutine and straightforward.

ATM C&D Coolant Loop Activation: No problem.

ATM Console Activation: The problems we had was getting adequate
ground coverage sco that we could get some of the verification.
All went off really quick and ground was always there at the

time we needed to get it done. It went real smoothly.

CM Stowage Reconfiguration and Transfer: This particular
transfer was not difficult at all. Tt was stowing FV gloves,
moving food packages down. I followed the checklist and did
all the stowage as called out. I changed a few stowage lo-
cations. I made those changes on my checklist and I called
them down to the ground - things like the condiments and things

that we put different lockers.

UCTA Sampling: I went right through it. I don't recall any
real major problems. Tt was just a long, time-consuming, messy

thing to asccomplish.
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H2O Separator Plate Servicing: One major point with the HEO
separator plate servieing. T did the full 9 yards cof the
procedure - the timer, the waiting sc many minutes, and cheecking
that the pressure didn'i decay or did decay. I went through

the procedure just as I had been trained. It was a complex
procedure, It did not even need to be done, I don't think.

When I took the plates off, they were already moist. The
geparator was moist. I think it was already working properly.

I spent the tetter part of a hall hour teotal time. The point
here is why can't we verify a system like this instead of
actually going through the procedure., Tt was actually still
working from the previous flight. If there was a quick way

of verifying this system by some test, by maybe even the in-
corporation of an additional circuit, it would save an awful lot
of time. It wonld give you a way of verifying this system

under troubleshooting procedures.
Condensate System Activaticn: No problems.

Fecal Processing: 1 guess I have the distincticn cof being the
first guy on this crew to use the fecal gystem and encountered

no proolems. It worked exactly as advertised and T was pleasantly
surprised to see that it worked as well as it did. After hearing
all the horror stories from the guys in Gemini and Apcllo and

2ll the problem they had, I was very pleasantly surprised to
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CAFR find it worked so well., As I remember, Bill went the contingency
(ccur'D)
bags route a bit earlier in the day before we got the fecal

system going. I remember him saying that everything that naad

been said asbout the Apollo system was true and more so.
POGIE That is from an undesirable standpoint.

CAER Right. The fecal system worked like a clamp the first time,
Next is WMC water activation and Bill lumped that in earlier

with a bunch of the other comments.

POCUE I just thnought cf another comment I'd like to make on this. It
has to deo with nomencleture. I think it was the dump part line
cr gomething like that, It wes always called out in the
procedures and in the momenclautre, but the vehicle was different.
I may not be exactly correct but I can't overemplasize the fact
that the nomenclature used in the procedures ought to be exactly

the same as that in the vehicle.
CATR The vehicle cught to be plainly marked.

POCUE You always had doubt. I always had to draw on that schematic.

Wheoever put that schematic in there did us a bhig favor.
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The schematic had the right nomenclature on it, but the vehicie
itself did not. Where you gaw the vehicle had the right nomen-
clautre then all the decumenticn was wrong, however you want

to use it. There sheouldn't be that element of confusion. You

always wonder if you're connecting the right QD or not.

Well, it's a time waster, too. When something doesn't have the
proper norenclature on it, you're going to waste time tracing
it to make sure you have the right item before you plug something

into 1t.

Wardroom Window Activation:

Okay. Entry battery isolation was mine. Everything went
accerding to the checklist without any problems. Mission day 3

urine bag prep. We started using the urine system that day.

We were still using the cups up through the second day though,

were we not?

Yes. This was the bit of putting boric acid in the bags.

Was that boric Bill's Job?

I think Jerry did the first ones.

Yes, I &id, and it was no problem. It went exactly as the

procedures, but I remember thinking at the time that we were
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going to learn to hate that job. And sure enough, I was right.
I know Bill did not relish the times he was assigned it. I was

assigned it a couple of times, but I don't think Ed was.
I finally figured out a good system, but I didn't like o do it.

It was a time user and nobody wants to spend good time up there

fooling around inserting boric acid pills in the urine bags.

That's right. TYou had about 10 little tabklets to push down in
there, and a 1ot of times, they'd bounce right back up through
the hole. One point I'd like to make on that is that anytime
you're fooling with a urine system, there is always the potential
of the O-ring seal coming ocut without your knowledge. I sweated
that out everytime I finished those bags. T always tried to
doublecheck them, but I don't think we ought to, as & rule, fool
around with the urine system, because you have the potential for

a big leak.

Okay. Sleep Compartment Activation: We slept in the sleep

compartment that night. Do you have any comments on that?

Yes, that whole gleeping bag — the mumber of blankets, the under
blanket, the top blanket, and the cover - that whole thing.
Maybe I had not been trained to use it; I think that was part

of the problem. To me that whole thing was so complicated, much
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GIBSON  more so than it really needed to be. We had arm hcles and

(cOWT'D)
head holes, straps, snaps, wippers, and flaps that came out the
top; to me it was overdesigned. At the end of the rission I wanted
to replace mine, but T could not find a top blanket. T finally
just took anything T could fit on there and cut 1f off at the
top and hopped in; il worked great. All you really needed was
a blanket which would go across you, and three straps. Climbing
in and cut of that thing mystified me everytime T did it. T asxed
myself why I was geing through all that. T had probably not
trained for ii; that's probably why it tock me so long to Tind
everything, They were not well labelled. Iiven though the location
where they were supposed Lo be was labellcd, there were two or
three things inside - like a headrest, a top blanket, a botien
bianket, One other thing which I've forgotten; the individual
items were not labeiled and I could not recognize them from the
putside. So when you toox the paper off and unrclled them, to
find out what you were loocking =zt you had to roll it all back

up if it wasn't right, which it usually was not.

CARR As T remember now, Ed did the whole slcep compartment activation,
because I did not. Those guys “ixed my bed for me; I think it
was because I was busy picking up other items. A4As far as sleep
compartment and the sleeping bag was concerned, I founi jt to

be a pretty nice system. T used the armholes, and found those
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CARR to be nice, but again it could have been simpler. Compared with
(CONT'D)
the night when we slept underneath couches or on couches In
between suit bags, that first night's rest in the sleep compart-
ment in our sleeping bags was z very welcome thing as far as I

was concerned, and ags I remember, T got a good night's sleep the

first night.

GIBSCH T think the idea of being restrained is a good way to go in order
to get a good night's sleep. I just thought the complexity of
all the folding material was a little grester than need be,

But T guess the problem we had to please everybody and each guy
wanted something else incorporated. As a result it looked like

it was degigned by a committee.

CARR The whole idea was flexibility, meaning, you had to have lots

of different flaps and things.

GIBECHN What I didn't like was having to struggle through the neckhole

every morning, in and out.

CARR I guess I didn't have the feeling that getting in and ocut of that
neckhole was too conducive to an emergency situation. A couple
of times we had an alarm go off. As a result, there was a lot
of struggling and banging and thumping geoing on while getting
out of that thing. It's tooc had we didn't have a system that

you could whip out of a lot quicker.

5-24



POGUE

GIRSOT

POGUR

T took my scissors and cut the neckring hole on my second one.
The first one was okay, but they seemed to vary in tightness

and size. The one thing I'd like to mention about the sleep
compartment itself 1s that you should be able to adjust the
airflow from your sleep position., A couple of times I got
airflow ncise. I then gct cut cf my bag and checked it, then
went back to the bag. I'd get rid of the noise but then there
wasn't enough airflow. It would be nice if you could just adjuss
that from your sleep bag. Other than that, I like the straps
very well. T think you have to have those straps in crder to

give you the semi one-g feel in bed. T kept mine real tight.

I might mention that I tried a couple of nights just sleeping

oul there in the dome, just drifting around without belng
restrained at gll., I found that I was able to doze, but cculd
never really sleep soundly. I would just slowly mash into s
wall and slowly come off it and 5 minutes later I'd hit something
elge and eventually, like everything else, I would ecnd up on Lthe
diffuser screen. I found that I could not really get a good
night's sleep even after I'd become accustomed to zero g. &o

I think the straps are a good idea.

Mol Sieve Activation: There was no problem on this. It was
Just a matter of timing it - coming back at the right time in
order to get the next-step. I used ry portable timer, and the

procedure was Just as it was written.
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GIBHON The first time I went through that thing, I went over the amount
of time which was allotted, which was more than the neminal
time. You had to read each step and do each step one at a time
thinking each small item that you were deing. Once you under-
stood what you were doing - I think perhaps if I had gone
through this once or twice more in training it would have helped -~
you could whistle through it maybe in a third to a quarter of
the time. Towards the end of the mission, we got through that
in much less time than was originally allotted. There is an
appreciable learning curve. cu can really cut down a fantastic
amount of time but the first few times though, it's Just painful

step by step.

CAR?? At first, I thought, we didn't do asg good a Job training as we
should have done because we went up there and got into trouble
doing a lot of things. But the more I think about it, the more
I'm becoming convinced that it doesn't matter how much you train
at things. When you get up there and get in a new enviroment,
you are not going teo do it fast, you're going to do it
step-by-step as slowly as if you had never geen it before in
your life. We did a lot of mini-siming and it still wasn't

encugh; I don't know whether or not we could have ever done
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enough mini-siming to completely iron ocut all the wrinkles we
found. You're in a new enviroment; you start from ground zero,
all over again as if you'd never seen it before. We just flat
went too slcw becmuse we were reading every step and verifying
tha* we were doing that step correctly, and we were not willing

te trust ourselves %o depend on our training.

Well, mavbe so, but I think that was the way we had to be
because every once in a while if you end up assuming something
which wasn't so because it was 2 little bit different than in
training or the way veu had understood it, you could locse arn
awful lot of time making some big mistakes. Go slow. Make sure
you understand what you're dcing. You can't over-emplesize that
when you do mini-sim training. You ought to dc it without any-
thing left cut; for example, M110. We should have drawn ecach
other's blocd and processed it exactly the way we would. The
way I trained was ‘o have the PI over there and have Owen over
there as we went through the checklist, but I never reslly went
through it on my own in the exact type or envircament that I would
have in flight.

Yeu should have done it the first Lhing In the morning when we

got over there, just like we did in flight.

That's right. 32xactly the same as we did in f1ight.
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As far as the actual procedure of drawing blood from one ancother,
I think that we were all reasonsbly proficient at it. We did

it and we were able to draw blood without getting sloppy, and

we didn't hurt anybody. I guess the TV that we showed the

pecple on the ground horrified one or two, but for the most

part we got the blood out and into the places where it was

supposed to be done then put it where it belonged.

Using a finger lance was scmething else. That was towards the
end there when we were trying to get a few extra hemoglobin
samples. T think perhaps if anything I was a little bit tender
on that and T really didn't jab it hard encugh, but when we
worked on each other, the lance worked pretty well. T tried
using it on myself, but there's just no way I could stop the
reaction of flinching or pulling away. T just couldn't do that

to myself,

Anthropometric Measurements and IR Photos: Let me state right
now that we do not deny the value of these measurements and the
good that was done by doing them. T talked to Dr Thornton and
a few other folks, and everybody was convinced that was a good
thing to do. We answered a lot of questions that the flight
people couldn't figure out an answer for, but limb measurements,

TR photos, blood pressure meagurements were the things that
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screwed up our time line more than anything else. And we did
not seem to be able to convince the ground that they

had tc give s more time to do them. We knew whenever that thing
came up or: the pad in the day's Flight Plan that our day was

in trouble. I think the very first time we did the measurements
with the jigs, it was probably a 45-minute per man effort. With
= little cxperience we managed to pull it dowm to 30 to 3L min-
utes per man, bubt we were never able toc beat that time. t Just
takes time to measure 4 limbs. The TR photo stuff tecok = great
deal of time, and the one thing we didn't seem to be abkle o
convince anybody or the ground about was that 1t fook time to
set this stuff up. It ian't just 2 gquick "take off your clothes
znd lay down we'll snap a picture of you, baby." You've got %o

get all the stuff together.

That's right. If you're over in a trainer and scmebody came Lo
yvou and handed you the camera with flasnh and filter already
configured, he's already done 80 percent of your work for you.

That's what was biting us in flight.

0Okay, Blood Pressure Measurement: We found no problems in the
arms, but we Tound it was rather difficult to geot leg blocd
pressure. We alsc found properly locating the culf and the
stethescope in crder tec be able to get the K scunds rather
difficult. T think we felt pretty shaky about the accurszey and

validity of the blood pressure values we were giving from the
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first blocod pressure measurements that we gave from the leg.

It seems tc me we made some qualifiying statements when we sent

that dats down. I remerber we were agking the ground if the

comparison between arm and let blood pressure locked reascnable,

and the greund kept assuring us that it did. We should have

done some preflight training, but it was strung on us very late

in the gume, znd we were distracted and had no time %o really

think about it. You guys galloped in with this blood pressure

stulff and the measurements late in the gsme and we Just didn't ,

have time Lo take an indepth look at it.

Tet's just put down what these things were. And we're talking
about the 1Timt volume measurements, 1limb blocd flow, leg blood
pressure, facial photes, stereco photes, TR photos, and sweat
samples. Those seven items were put on at the very last minute
in terms of the papver work. In most of them we never had any
detailed training. On some of them, we only talked with the

PT in general about whal we were golng to do, but we never
actually went through it several timés in a mini-sim format so

+

that we could understand exactly what had to be done to
accomrplish it. The net result was that i% ook 1-1/2 to 2 tines
lenger than the ground snticlipeted, and we go®t far behind the

power curve. 1 think those things are a perfect example of why

we should never allow things to be put on at the last mipute.
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If something's worthwhile, then people ought to think about it
early encught to get it figured out, get it put onbosrd early
and make certain people are well trained and understand the
cbjective. As it was, I'm sure - even though you consider the
data useful -~ we could have done a much better jJob and given
you higher quality data had we actually been trained for it.

It not only affected your data, but put us behind the power
curve. That in turn affects the whole operation because every-

body else's data is affected.

Let me add a rebuttal to al} that we've Just said. We did get
that in fairly early; it Just took a long time for it to get
through the paper mill. And for crying out loud, we told ycu
guys abcut this stuff. We told you it was coming. We did it
to you in a lot of baseline data such that you could see whab
it was. We also say that this new stuff hit us at a time in
our training when we were the least receptive. We were getting
saturated and that's a fact that we much face up te. We have
an inertia in ocur paper work system that we have to dc something
about, because you have to to able to plow data from the
previous mission into the mission that's going on. We have to
find some way tc shorten the time required to swing in the new

stuff.
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Let's make it clear that on the majority of these seven items
which I mentioned neither had we gone through the full procedures,
ner had we even seen the cue card from which we were going to

work.
It took a half hour Jjust to read the cue card on IR photos,

The fact of the matter is though, there are rebuttals that will
say we lay there and watched you do it to us. But that kind of

rebuttal doesn’'t hold water.

There are several things about this. First, you hit us early

in the mission when we were in an adaption pericd. Even com=-
pletely removed from that, some of this stuff could not possibly
have been thought ocut too well in one g, let alone in zero
gravity. Now take for instance IR photos. The concept is great;
however, the positioning in the workshop in order to take the

IR photos was not possible as it was degigned on the cue card.
You were supposed to move arcund in zero gravity with these
camera and take these photographs from various vantage points.
But we changed the procedure. We had the sublect move him body
and the man with the camera maintain his positon, because this
was the easiest way to de it. Another thing, too, is that in
putting stuff on late like this and not having prepared work
stationg for the cameraman we ended up affecting another majer

system in the spacecraft. I kicked off the pressurization wvalve
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to a wabter tank, inadvertently, of course while I was thrashing
around trying to stabilize my body in zerc gravity in arder tc
get the proper position for taking an IR photograph of a man
anchored down on the grid floor in front of the film wvault.

We let a set of circumstances build up that led us into a
gituation where we aflfected a major system onboard Lhe spacecraft.
This confused the greound., They thought we were missing all

kinds of checks. T first admitted to an error because I ccouldrn't
see how I possibly kicked the wvalve when it was off, Later I
became convined that I kicked the pressurization walve off by
watching Jerry work up in that area. He put his foolt right

back in the same ares when he was trying to stablliuze nimself.
The peint is when you throw this stuff on late because it

looks real good, if you haven't really gone through all this

and specifically defined the work station - the location of the

photographer and the location of the subject crewman, then

vou're really laying yourself open.

We had problems with the anthropcmorvhic measurements of the

legs becautse the Activation Checklist called for a different
reference than the Biomed Checklist did. We worked one from

the ankle and the other from the tibial tuber crest[?] close to
the knee., That was a scource of confusion, alsc. That would

have been irconed out had we a chance to go through it in training

and catch some of those errors.
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Okay, anything else on blood pressure?

No other than tc say I think it's worthwhile. I'm glad we did

them, but T sure wish they had been gotten in much earlier.

Focd Reconfiguration: Ed was scheduled for it, but it seems to

me I was the guy that 4id it.

I think you wanted to do it because you wanted to be the guy
to get the food systems squared away. 1 don't recall doing

that; I must have traded the job with you.

I remember being uneasy about the food situation, and I'm pretty
sure 1 was the guy that d4id it. I think this was one thing that
probably got me behind personally on day number three. What
this involved was moving some food packages in and stowing them
for the next couple of days until we could get ready for the

next ambient food transfers.

Let me take my blocd pressure before and after talking about the
film transfer. Nothing is intended to be directed against any
individual; I'm not trying to get anybody in trouble. Toc be

very cbjective, the bookeeping procedure was probably correct

in the way that it was designed. That is, everything was called
out in the checklist and dutifully documented. The implementation

wag atrocious. This was a big time waster. Tt seemed like
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T was asked to do the work for the people who designed the
transfer. The labeling made it very easy to lose track of
things. I did this in the trainer and I want to assume 50 per-
cent of the blame for what I consider the worst single task I

had to perform in the flight.

Firet I did this in a trainer, saw it was bad, and did not put
my foot down. That was a big mistake. But the way the system
was designed reflected absolutely no creative or original con-
cepts. Tt was the most crude, simple, and uninspired design
of procedures that I've ever seen. This caused much wasted
time and if it had not been for the stowage people labeling
these various little bags - what film container and cassettes
were contained within - it would have been much much worse.
A1l T can say is everything about it was bad, and it is not the
way we want to go. It is definitely a very poor way to handle
ijndividual items. I think we actuslly got every cassette in
the right place but it was time consuming, inefficient, and
otherwise painful. It was a tramatic experience to conduct
this sort of exercise early in the mission. Wow the design

of the film vault receptacle for this film item did not help
simplify “he operation. This was very bad not only for Just
finding the item you wanted, but in managing the multitude of
small items. It was so bad that we were extra careful in

managing the cassette and the bags and the nemenclature in
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crder to get them in the right location in the film vault. The
film vault itself was poorly designed. Here is & case where g
problem area was identified very early by all the crewmen in
Skylab who went to the bench review out at McDonnell Douglas

at Huntington Beach. We all jdentified these Teflon containers
a8 being bad. For examples, the 35-millimeter cassettes had
labels on them. But when you put thé cassette container in

the Teflon receptacle, you hid the label of that cassette
container. Then you had to remove the thing in order to see

if you had the right one.
Or you had to refer to a key.

Even then you weren't sure. Because if you had a key which
listed 822 as containing IR-12, the 822 label was metal foil
label which slipped into a slot of a Teflon container. Of
course Teflon is slick and these things would disappear myste-
riously and then reappear. We tried to get them all put back
in. The cassetbte and Teflon has a peculiar property. When you
attempt to insert the cassette holder in the Teflon, it may
take anywhere from 5 to 50 pounds of pressure to get the thing
inserted, and it may take as much to get it out., Or after
exerting 50 pounds to get it in, you may sit there and watch

it float freely out of the hole. Those things were so bad I .
can't believe it. We identified those as problems at McDonnell/
Douglas and we identified the labeling system as a problem,
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That is, the 1little labels would slip in and out. TEverybody
sort of looked the other way, thinking the problem would go
away. But it didn't, and it hurt us in flight. It looks to

me like Teflon is & very bad item to use for stowage containers.

There is something else I wanted to point out. We had several
drawers that I think contained EREP cassette containers. You
would put the EREP cassette container in a Teflon receptacle
and close the drawer. Then you would open the drawer above

i+ and close the drawer sbove it and it wouldn't close. The
cagsette container had floated freely from the container in

the drawer below and gone up into the space behind the drawer
above. So you would have to open the drawer below and reestab-
1ish all the configuration and close them fast enough to pre-
vent the stuff from floating free again. It was a complete

mess.,

There are several simple principles that seem to suggest them-
selves in order to aveid some of the problems we had. Firast,
don't ever use Teflon; second, meke sure that the labels are
fixed and that you can read the labels on the cassettes from

their stowed position.

T would add that we as a group bungled that one. I don't know
why in the world we ever talked curselves into thinking it
was perfectly ckay to put cameras in a drawer loosely and
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close the drawer, hoping everything would be okay. Drawer G
in the film vault was probably one of the most aggravating
drawers we had. Everytime you opened that son of a gun you
got three or four Nikons floating up, plus photomic heads,
filters, El12 adapters and all that sort of gtuff. There was

ne excuse for that. Why we stood by passively and let that

go by, I Just don't understand. We all know better than to
eallow stowage in zero G to be unrestrained, but we did it and
we certainly 4id pay the price for it. As Bill said, there
were other drawers alsc where items fleoated up and jammed,
Frankly I'm surprised we didn't damage more film cagsettes

and exposgse more film just because we Jemmed things inte drawers.

Ed, dc you have anything to add on this subject?

Yes, I think the labeling that Bill was talking about earlier
is a good case in point. Each caussette which came ocut of &

drawer Bill had to label by hand where it came from.

I had to put the magazine number, like IR-17, on the little

piece of gray itape.

What we would do is take the gray tape off the film cassette
and put it on the camera so we knew what we had in there. And

we had to 2dd some extra information to that.

Where it was fto he returned.
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Yes, you put down what type of film it was, how many exposures,

and where it was to be returned.

Tt had the ASA =nd the number of exposures already printed on
there in ink. We had to put the cassette identification

number and its location. That was left cut of the system.

Now to me that was a major oversight in the whole bookkeeping
and the use of the film. Somehow we did not think that thing

cut very clearly toc begin with.

Sextant P52, option three ard a couple of P50's - IMU ATM
orientation and the IMU realign, option three - were no problem.
The only corment T might add is something everybody knows;
scattered light from the vehicle renders the telescope essen-
tially useless during daylight. And if you're lucky and find
the ster in the sextant, you can see it. But you don't know
what star it is. Later on in the mission we began using the

sextant and telescope to verify our nu As long as the nu

z° Z
was good to within about 1.8 degrees or so and if you could
find it in the sextant, you were ckay. But if you couldn't
find it in the sextant there was not much sense in trying to

find it in the telescope during daylight. It just had to be

done during the night pass.

E-Memory dump, no problem.
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The condensate blanket installation was no problem. Frequently
during the mission T would look behind that blanket installation
and find great blobs of water condensed ocut on the window -

thig was window number 5 - and T would towel it off. But I'm
not sure what the condensate blanket was supposed to do. I
thought it was to prevent condensation on the window and all

it did was keep it on the window.
I never did understand what that was supposed tc do either.

Command module evap reconfiguration was nc problem. The G&W
and SCS5 pewer down was no problem. We just had no gystem
vroblem whaltsoever on the command module; it really went quite

well.

FDOF Transfer and Update: The transfer was easy; the update was
painful. T 4id as muach as I could at the time as 1 remember.
The insertion of changed pages and the pen and ink changes T
Just did whenever I had time over the next couple of days. It's
too bad we have to do that to curselves. I don't know how we
could have avoided it because we had lots of changes to get
into the documenteticon. TIf they don't get done on the ground,
they've got to be done in flight. It looks to me like you
allocated enough time to deo it, but T was getting behind in
other areas. When it came to that big block of time for update
So I

of the FD¥, T1'd already used it doing something else.
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found myself in a position of having to update the FDF on a
catch-as—catch-can basis. T don't think we got trapped using

bad data, bad FDF as a result of that.

Weigh food residue. We never weighed a particle of food. We
ate it all. And the SMMD in the wardroom, as far as we were
concerned, was an on-board spare. When the one in the waste
management compartment failed, T wish there had beer a simple
way we could have transferred that one from the wardrcom into
the waste management compartment. But we ended up bringing
our fecal bags into the wardroom to weight them; our apologies
to the micro people for that, but there was no better way to

do 1it.

Plenum bag stowage. Bill, I guess that was yours. We didn't

have a plenum bag to stow as I remember.

No, we waited., It wasn't until about 3 or I weeks into the
mission I guess, that I took any bags down there. I tock two
or three bags down, and there was just no problem at all. The
system had those little wires strung around there and I just
moved around until I found a place to put them and snapped then

in. Tt was super simple.

The plenum bag that we found there only had one or two items In
in, and it was sometime before we gathered enough items to fill
it to meke plenum bag stowage & requirement.
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did thet.

POGURE There's no problem on that; just follow the procedure and fill
the bags and stick them in the command module. I saw them once

more after that over there by L3 and that's the last I ever

saw them.
C;.RR We never used them.
C: RR ED Transfer and Prep:

G. BSON Well, now there ig a whole host of EDs. We transferred some
of the FD experiments down, but we prepped them when we actually
used them, There was one problem with ED63, T believe the one
with the vials. The word I got before launch was that the sconer
as we could get those things locking at light the better. I think
before we even got out of the command module I had those three
vials out and they were up there locking at the sunlight through
the command module window before we had even gone into deactiva-
tion phase. I found out from the ground that that is not what
they wanted afterwards, that they were worried about sunlight
on those vials. There was a little bit of miscommunication
there. Those were the words I heard before launch and thought

we were really getting ahead of the game ED63.
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Essentislly ED transfer Prep was no problem. We did most of
the things as we indicated. Eg apparently over did something

and we thought we were really doing a favor there.

M133 Activation and Operation:

That was really no real problem. I had gone through that only
once previously, but I had gone through it in detail downtown
with the PI. I found no problem with that at sll, It was
straightforward. I found M133 procedures and equipment well

put together. And it all worked very smoothly.

Tape Switches: Again their procedures were very straightforward
and T had no problems whatsoever; T just went through it as

written. We understood what we were doing all the time.

1 had some down in the OWS experiment compartment, one or two

on the S8TS area, and one FREP. Tt is pretty simple minded.
They had & lot switched that needed to be taped.
I guess I did that on the ATM, too,

PP02 Sensors and 002 Filter Replacement Items: They went

Strictly according to the checklist with no problems. I found
on one of the sensors, that what looked like a CO2 sensor filter,
there was an O-ring missing. I put a new O-ring in it from a

package that was stowed up there, and that went all right.
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CELRR About a week and a half later I found the missing O-ring
{{O¥T'D)
floating arcund., It was on one of the screens in the MDA.
T remember being very concerned about white cystalline
material thet I found in the MDA. I didn't know what it was,
btut I did a very scientific job of describing to ground its
salty taste and appearance. And then six weeks later T ran
across it again and realized what I had been so concerned about
was nothing but salt. Obvicusly scmebody had been eating up
in the MDA area and had used the salt dispenser. Apparently
the galt landed on the edge of the PP02 sensor cartridge up
there and just crystallized. BSo I told the ground that I didn't
think it was worth all the vpreparation we had made for bringing
it back. T had wrapped it in tape and stuck it to the end of the
02 gensor. I suggested that we not bother bringing it back.

The ground complied. It was not in our stowage list of items

to be brought back.

POGUE Jer, I would like to add one word on the inlet and cutlet CO2
filter replacement. I changed a2ll of them at one time or the
other. But I got the feeling that those weren't too well designed,
that you could not just simply replace them and figure on them
working. Everytime that T changed those I experienced some

kind of indication anomaly when I turned the PPCO2 out and in

back on,
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And you hed to reseat them or something.

Yes, T switched then out once, and then both of them started
working. Prior to that T had checked the O ring seal because

I heard you make a comment on the RT. T was sort of unimpressed
with that set up there. T think we ought to take a lock at
that. There were some peculiarities associated with that
system, and I don't know if that was Just the indicator, the
nechanic, the hardware instailation, or the plumbing tapoff
peints that happened to be selected for that system. But T

think that ought to be looked at.

CO sampling was something that T did. T remember that I tock

the tube out and looked at it. T noted all of this on the
air-to-ground or dump tapes. It locked to me like the CO sampler
indication was that we were already comtaminated before I even
drew any air though it. The ground noted my comments and said

to go ahead and do the sampling anyway; I did so. I don't
remember seeing any change in the thing after T drew the air

through it.

C8M quiescent panel configuration check, and I did that. T

don't rememher having any problem with that.

The last item in section 5 18 the fire drill. We did not hold
a fire drill per se. We were in the rrocess of a Chinese fire
drill for the entire activation reriod of time, and we figured
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T OGUE

that Just about sufficed. We had two occasions during the
mission when a fire sensor went off. We got a good chance 1o
exercise ocur fire drill procedures then, and I thought they
went pretty well. The first one went off while I was doing
an out-the~window TV exercise. Bill was down pedalling the
bicyecle and I think Ed was deing some ATM work. We grabbed
our cards and started through it and got as far as reslizing
it was & false glarm. We located the sensor that was giving
the problem, carefully investigated around the areas and found
nc vreblems. And the second time we did it, I think two of us
were already in the experiment compartment when it went off.
We immediately located the sensor that was causing the problem

and assured ourselves there was no source of ignition anywhere,.

I have one point on the locaticn and scheme of the sensors.

You have a sensor that has a field of view toward a particular
area in the spacecraft. It has a panel number or some other
number associated with it. Then there is a fire sensor control
panel itself whieh hes switches and lights on it. This i=s
associated with the eyeball that's actually looking for fire.
Both have the same number. I think that's a cardinal sin to
have the game number in two different locations in a spacecraft.
They were not one panel number and one location number - I'll
address that problem later, but they were the same number in

different positions in the spacecraft. I donr't think that's
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the way to handle the numbering and nomenclature. Also, when
I was on the ergometer T was highly fatigued. I was ncar the
end of my protocol when the fire sensor went of®., I got off
the ergometer and Iiterally, figuratively, and emctionally
was in a big sweat, and T imnediately saw the light that was
illuminated on the panel. I had to look at it and say, oh
ves, that's number 618 cr whatever it is. MNow T've got to go
rind 618, the one that's Tocking for fire. The numbers are
about a 1/2 irch high, and at that time T was physically

fatigued and sort of half panicky locking for that number,

We ought to very seriocusly look at that. That's nov the way
to handle fire-sensing problems. I made a mistake. T thought
it was looking at the trash airlock. Jerry came down and
say's, "No, the little lens is over here on “he other side,"
Sure enough I was 90 degrees out. 8o theve ought to be a
great big arrow peointing toward the area +this thing is looking
at 1f we are going to have that kind of gystem. There ought
to be some foolproof method of irmediately finding the sensor
associated with the alarm. At that time I was not prepared to
handle thal kind of emergency because of the situation I was

in. The setup and the design of the setup did not nelp me,
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CARR

£.0 TYPICAL ON-ORBTT DAY

We'd do well to break typical on-orbit day into two typical
on-orbit days; one being early in the mission, and one being
late in the mission because they were twc di“ferent kinds of
days. We'll talk about the typical on-orbit day between day 1

and day 25.

Postsleep Activities: The thing about postsleep activities that
bothered me the most was that it loocked like we had a lot of

SA time, but I found it difficult te finish much of anything,
We'd get up and Ed would start doing his dosimeter sampling
and getting the numbers ready to record. Bill would run up to
the MDA and get our teleprinler messages, and, at the same

time, T would go into the wardroom and record the water-gun
readings. During this period, we would urinate whenever the

MC was available. Once this first phase of the PSA was
completed, the next phase was getting the urine samnpled and

getting breakfast started.

We all did our BMMD work, usually serially. Usually, Bill was
in first, T was in second, and B4 was in third. T+ depended

on who Tinished their first chere first and was ready to get in
the BMMD. We started with two men there; one man sitting in the
BMMD throwing the levers, and the other one recording the numbers.

That seemed convenient.
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Affer the BMMD, we did the urine sampling and breakfast vrevzra-
ticn. T asuslly went to the hesd and started my urine samvle.

T waz the cne who tcook out the proper wine sannling tags and
set things un., T would put the three bags under a spring on the
Lep of the locker and take oul three sample bags oI the proper
size., | would tape them to the iocker szbove the SMVD. This

iz the top locker to the left of the waste management fecal
system., The sampling was done somewhat serially. This was
during postsleep; then we would have breakfast. The firouble

was gometimes one of us had Lo de a 8009 reset during that
pericd. Usually, somebody had an S233 o do, which iz the
pantogravhy of the ccmet. Borebody had something o do a2t the

AT,

We had the ground asking questionsg about systems and giving us
updates £o the pad they'd been teleprinting all night. We
usually had a few minutes. I had a Jist of 16 tire consuming
items, that differ from a norma® "get up and get ready to gc to
work" seauence.

Bill had a film-thresad pad tkat he had to work on at that timec.
The pogtsleep activity period was not relaxed. We could not
gather up our marbles and get ourselwves ready for the day's
work. And wo found it to be not the way to start the day.

This iz one of the things Lhat changed on a typical cn-orbit

day after day 28.
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During those first 2 or 3 weeks it was disorganized. It was a
terrible way to wake up. We found out later tha’ there was
an easier way to get the job done zand remain in a calm siate

cf mind.

That isn't the way I start a day's work on the ground, and that's

not the way you should start a day's work up there,

Postsleep: The film-thread pad was a source of confusion and
Trustration because we had so ruch film breakage. We cceasio-
nally had down loading of a Nikon film magazine and unloading

of other film. The film thread could take 1/2 hour. We had
approximately 1 hour of vostsleen activity. It took 1/7 hour to
Tix and eat breakfast and 1/2 hour to do scme cof the activities
with the film thread, withcut consideration of the other items

that T'm going to menbticn.

I had to get the pads out of the teleprinter, ring them down,
ard put them in z location where the CDR could see them. Iach
cne of us had to look 2t those pads, cut them, divide them amcng
the crew members to whom they had been addressed, put them in
our litile folder, and associate them with ouwr smmary flight
plans that we had received usually the night before. We were
not given any time to do that. That was supposrd tc be absorbed
while we were doing something else apparently. Jer had to

read the general messages and the permanent general messages
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and make sure that we were aware of those that applied %o any
part of that day's work. That {s a management function tLhat

was not allowed for in postsleep activities,

Then we had urine sampling and drawer restopply. These are
simple, straightforward tasks but they are time consuming.
Toward the end, we were doing them within 10 minutes, but

at the first, it was taking me approximately 20. We had 4o be
careful to ftake your whole urine drawer out. We had the
receptacle for the bag that we had to put in a position tq
measure the gquantity. Then we had to sample it, get'a;new
drawer and a new bag out, and suck it down to vaéuum to make
gure it didn't have air in it. Then we had tc put it back
in and reinsert it in the drawer. Then we were through. In
the process, we almost always spilled a few drops of urine.
What looks like a simple, one-line entry turns into & great

complexity in teotal time management.
The BEMMD required getting use to, and it *ook a little time.

The 5233 could square wave the postsleevp activity. The
experiment only toock 7 or 8 minutes, but we had to make sure

we had a camera, tock our pad, and got there in time to get

dark adapted. We also had a remote device. If we didn't have
time to get dressed then we wouldn't have the pencils In our
pockets. A1l this added up to confusion if we were not thinking
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1/2 hour shead. We possibly had not ea%er at this time nor
changed the urine drawer and we were slready thinking aboub

comet photographs,

We had to urinate before we did the BMMD. So, there are many
serial tasks that made it net dovetail together. Tater on in
the mission, this started to fit in quite well. The 233, a
comet photogravh, could take 12 to 15 minutez. We had Lo make
sure that the camers had the right. type of film in it. There
snould have been one camera didicaled te 8233 orly and thers was
after same btime. We did have cccasicnzs when the camera was
downloaded, and there was confusions abcut it that 3id reguire
attention. Most of the time, everything was all right but we

gt11ll had 4o check it.

The early ATM work caused Kd problems. Tt usually did not affect
us but we made sure that we worked around him the »ight way. The
vad organization means getting the pads straight. We had to
make sure we had the summary flight plan sent in the evening

and all the supporting documeniation sent the following morning.
I we dic that exveriment twice, we had tc meke sure that we

had them in the right order. Sometimes they were addressed

to the wrong crewman. Tf I had a certain Zype of experiment,

I may have had the maneuver pad for somebody elac who was

going to do the maneuver. This was not = simple, straightfsrward
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POGUE management operation; it required attention and interpretation,
(oNT'D)
And all this time we're supposed to be weighing ourselves,
getting breakfast, talking to the ground and answering the
guestions, throwing valves and switches for them, going to the
ATM console and back down, getting another drink ol orange Jjuice,
talking to the ground agasin, and this was supposed to be a nice,

relaxed postsleep activity., It turned out to be a chactic

operation gscre days.

In between all of this we were supposed to be recconstituting our
food. Updates and corrections of pads started at breakfast

time and continued through the day. We were also supposed to
shave, corb hair, brush teeth, and do whatever else was listed

cn a standard format. We did this wvery rapidly.

G [BSCON We Jjust skipped it.

PIGUE We didn't do it, that's right. We did get cameras in pecsition

at the wardroom window.

Normally the first thing I do when I get up is I shower, shave,
dress and then I go about my activities. We had to weigh in the
BMMD in a standard configuration every day, unclothed. We did
cur first activities without shoes sc we 4id have to wait until
that was all done before we could get dressed. If T had to fit
my film threading pad in with that, I ended up doing the film

threading pad without my triangle shoes on, trying to save
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POGUR wime so that [ could fit myself in with the postsleen activity
(CONT'D)
of the BPT snd the COR. That was difficult because I was bare-

~

footed doing the film threading psd. And, of course, 1 out of
3 days I1'd have a loading problem with cne cf the transporters,
and this would be time consuming. I will admit that after we

crganized, the film threading pad turred out to be rmich simpler.

We were doing it in the evening.

I want to point cuft that what would appear to be a superficial
type of complaint is not really that. I listed approximately
12 “hings thal wo were deing during Lthat hour devoled Lo POA in

the morning.

CARR QOkay, let's move on to experiments. Ed, talk about a typical day
with the ATM.

GIBSON  We're still talking about the first 28 daysz. Usually, I would
be the first one there in the morning. I would try to get the
nads organized and the numbers copied onto the rue cards,
a_though that was not always the case. BSometimes Jer or Bill

did iy,

The first pass of day was usually devoted +o a JOP £, building

4+

Zock 1, and that was usually uvretiy straightforward. I you
find yourself rushed from the PSA, you can get behind and start

raking mistakes. Again we are talking about the first 28 days.

There were many migtakes made on the ATM in those first 28 days.
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GIBSON It wasn't that we didn't have good training on the ATM or
(CONT'D)
didn't understand it. It was the frame of mind and the physical
condition under which we were working the ATM. I think every one
of us made mistakes. It really saddened us. Al times I would
Just go out of my head after making one of these relatively
simple errors; ones we all knew gbout. Tor example, letting
a GRATING on a 65 go by or taking a picture of 2082 with the
wrong roll., Things that were well understood but were botched
up because of the mental state we were in, Later on, the

mistakes were way down when we were able to get ourselves better

organized.

I was impressed, initially, by the quality cof the display. I
wanted to spend more time with it just to see whatl we could do
with the display we had available. In training, we didn't have
good simulation of the display. Eventually, we all got more

time on the ATM.

C: RR We were getting 4 te € day'’s passes.

POGUE One day, I got ithree. That was my big day in the mission.

G B3ON In general, the first days we decided to work into observing time
relatively slowly and get used to what time we had available

and the best way to utilize it.
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CARR We were g1l making ATM bungles, which were a lot cf the same
mistakes we'd made on the itrainer. We did things like starting
the maneuver on the Sun, with the white light coronagraph door
still opened and closing the white light coronagraph door with

the WLC power still on - all those kind of dumb things.

CARR M092/93: We needed a lot more time in the beginning; later we
improved., TIn the first 28-day period, the M092 took us on the
average of an hour and 20 minutes to an hour and 40 minutes.

The M0OG3 was fairily straightforward and took about 30 minutes
to do. SBetting up the MIT1l metabelic znalyzer was a very slow
and pains-teking process. The learning curve was rather slow for

all cf us.

GTBSON That took a long time., Later in the flight there were still
some things that T was becoming aware of in the metabolic
analyzer. We were trying to follow the checklist by rote. Had

we learned or understood that machine a little bit better, the

M1T1l operations would have been a lot easier.

CARR I don't think we can point the finger at the instructers for
that. I think they tried to teach us the operation, but we had
so much training going on that we were forced intc a situation

of learning by rote.
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PIGUE The instruction was not supported by good nomenclature on the
machine. That was very poor. That panel is one of the most
inconvenient that I have ever worked as far as reaching for
the right area of the panel toc read the control called out. T
really didn't know what I was doing. I certainly do not want
to point a finger at the instructor. He did a fine Job. He

was always gualified to answer questions and was very careful

not to give us the wrong information or to confuse us.

CiRR I think the simplified dummy drawing that you had them make
for us on the metabolic asnalyzer was good. They should have
contTigured the instrument penel of the MA around thail drawing

and each switch would have been Just like the panel.

PIGUE Through the end of the mission, I didn't understand the
nomenclature as it appeared on the cue cards. I generally

understood what I was deing, but it never did become natural.

G [BSOR We never really understood the flow of the gases and how the
mass spec fed into the whole operation. Hed a flow diagram

been incorporated intoc the flow panel, we would have understood.

PIGUE A1l you had to do was make one misteke and you lost about 20
or 30 minutes. I had to go hack twice and regroup. I don't
know whether I was at fault or if the panel was out of config-

uration. It was a very unnatural thing to do.
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CARR That's a prime example of human engineering. The solar panel
should have been engineered sc the operator would know what
he's doing while he's doing it, instead of just throwing

awitches in accordance with the checklist.

POGUR The operator should know what he is doing, more or less, by ‘the

natural Tayout of the panel.

MARR Let me add cne other hooker that was thrown inte MO92/93 that
caused us no end of fits, our friendly facial photos. {n
sevoral occasions, one of us, whoever had the facial photos,
would forget to take the photo., Usually there was no problem
remembering to take the photo at zero delta-P, btut the one to
be taken at 50 delta~-P, 50 millimeters of mercury, was very
easily forgotten. The observer was busy observing the subject,
He was watching the blood préssure. Every eyele he was checking
the pulse pressure and looking at the heart rate. Tt was
awfully easy to completely forget to take the facial photos
at 50. We understood that it was important. In fact, I even
came down on tape one day and asked if you were really sure
vou wanted to do this because taking the photo distracted the
observer. We got an answer back from you folks on the med
status pad saying that it was very important that we deo it and
so we bought it. It was a hooker that caused us problems and
it wasn't just the first 28 days. This particular problem
continued throughout the mission.
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M4BT: We spent little periods of time throughout the mission
doing MUBT's; we were usually allowed 15 to 20 minutes. Most
of the time we took from 30 to 40 minutes. I feel that we
did the MLBT investigators a gocd job. I think we really

worked hard to give them the data.

On MLUBT, we gave you a lot of extrs data on taking velometer,
temperature, sound level, and other readings. Any contribution
to MUB7 was to criticize the stowage drawer. They gave us a
little trouble in flight. T found it dAifficult to pull out
some of this stuff. The cne thing that I was really bent out
of shape about, even before the flight, was the ability to

get temperature sensor readouts sgainst compound surfaces.

An example is the little cigarette-packege-sized thermometer.
In fact, to use that thing to measure the temperature of S020,
we had to use thermal goop. It caused a messy problem in the
MDA. The point is, we anticipsted that problem way ahead of
time. When we were first looking at different metal-type
surfaces, we wanted something like a piece of gum to use as

an adhesive. We never got it; it was shot down. Obviously that
problem was anticipated before flight, and it turned out to be
the cne item that caused trouble in flight. Ed worked around
it by using that thermal grease, and we did get our temperature

readings. However, it is also a contsmination problem. T
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POGUE think that is one thing that should te looked at. T thought
(COXT'D)
that the attention given ML8T was about right. We tried 4o

use off-the-shelf stuff.

GIBSOK  MI133: o real problem was caused by the MI33. Tt was a lot
easier to wear the sleep cap in zerc-g than in one-g. The
ground expressed grealt concern about whether or not I was
getting enough sleep while wearing the M133. This surprised
me. It seems as though the rest cof the day, the ground did
thelir darnest tc make sure that we did not have real comfortable
presleep and postsleep pericds, T found the M133 toc be exep-
tionally easy to work. It was like getting a Job as a mattress
testery it all took place while you were sleepinig. There was
no problem with i, T could not understand the concern expressed
by the ground over and cver again about the number of {times T
was doing M133., It just seemed exceptionally easy. 1T was
happy to do it, and it was giving the investigators good data.
We found a way cf using the same cap over and over zgain. T
put it in the shower so it would nol dry out or grow bugs. 3By
uging & syringe, I put some more electrolyte in it each time
I used it. Other than cleaning the electrolyte cut of nmy hair
in the morning which always proved to be about 5-minute trouble-

some job, I consider the investment we put inte M133 worthwhile.
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PIGUE

I perscnally think all the attention we were getting about M1i33
could be attributed to the fact that someone appeared to be
getting more than his share of film and that was bothering

other people more than the time spent on the experiment.

M553: I guess they mean 518, the crystal growth experiment.
The 550 series of experiments is actually a whole group of
experiments, but it's the 518 multipurpose furnace application
that we're discussing. That was a low impact system. We
spent 15 minutes setting it up and left. The ground kept an
eye con things for us and reminded us to do this and that and
ad just the bulkhead's vent in the way they wanted them. That
was certainly a low-impack set of experiments. It's too bad
we had a weight allowance so we could have brought all of
those things up and looked at them. T suspect that was pretty
productive as far as results were concerned and it sure didn't

cause us any work once we got the system activated.

I'd 1ike some feedback on that one sample that was dinged. It
had & dent in it, and I would like teo know how it turned out.
That kind of thing would be useful on Shuttle. There isg very

little tension once it is cocked up and started.
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CARR 3073: The SAT experiments were badly scheduled. I put the
AMS in, put something on it, put something else in, and then
put it back in. That seems terribly unproductive. Tt was 50
ruch more productive to put sometkhing in and Jeave it in
there, gotting as much data as possible before taking it cut
again. We were i1 that xind of mode at the end of the missicon.
Trom the trairing point it takes something iike S063. The
first pass or two was training, but from there on we nade
gocd time with it. That was the way we cperatled toward the
end, and tha*t is the way we should have cperated from the very
beginning. Tt is more efficient Lo Jusi put an experiment in
the air ock and press on. That way we get as ruch asta as pos-
sible and your proficency is high in terms of logistics and

crew training.
CARR ™ Teur: We 3idn't have a TV four.

GIRE0T T003 was nc prodlem. T it it intc the postsleep drizl very
well, ard the only presleep problem T had with It was remembering
to do it. Usually in the presieep I was involved ir things which
never had a presleep protecol. I might as well mention that
the latch which was used to hood it up t¢ the bottom of the
container box became jarmed. There was no way to get 1t of
so I out a screwdriver between the box and the centainer and

pried it off. I stripped three threads on scme cf Lhe screws
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which held the latch; I then taped the threads. This happenced
very close to the end of the mission. There were no other

problems with the operations; was fairly simple.

I had cne question about TOO03. I couldn't understand the data
collection for sensor number T, before and after taking your
elothes off for a shower. We tried to get =zensor T data, but
we did not get it as often as requested. It was something that
was very easy to forget. We also had the same trouble remem-
bering to take it into the head with us during a fecal transfer.
We did get meal data. It was not clear to us whether ycu
preferred TOO3 meal data with all three of us eating at once,

or whether it was good data with just one of us. Was that

fact unimportant?

The problem was a conflict with the time line. TOOR meal data
would be assigned on a day when we would not be eating togeiher

because of the constraint on the time line.

Another point to be made sbout TOO3 deals with the preferred
orientation of the instrument in a specified location of the
spacecraft. The hole was to face in a specific direction. The
decal on the back of that case should have included a sketch

of the workshop with arrows drawn in the various locations.

A sketch would help determine exactly how the case should have
been held at that gpecific location. Also, there should have

been a big arrow on the case of the instrument itself.
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CARR M153: Tt seemed as “hough whenever M151 was assigned to an
expcriment, no extra time was allowed to set up the lens, film,
camera, and cables. You must realize that by the end of the
migsion, we were down to three cperating cameras, conzequently,

a cumera was not always readily available. At the beginning

[$%

%151 tock a ict of time because of the Jams and hangups we h

e+

We faceiiously suggested getiing gome 151 of 151. T think 1t

worild have beer intereating Lo look at the time and motlior

involved in the ML5L experiment itselfl and sce just how long

it took us %o gather up all of the equipment and put it together.
.

We 4idrn't mind doing i%, but in the beginning we were snort-

changed on time.

GI3HCH “here was & problem when T was trying To do an FTC prep;
something was always breaxing. On *the fourth try -~ finally got
a success®ul ETC vrep cn 151. But I really appreciated Mudy’s
presence at our training sessions. Je made sure we understood

what was Lo bte done.

CARR There was no doubt in my mind about what was desirel on M151
v

in any particular case.

CARR Tcod Preps: We did noit prepare the food as i1 was anticipated

we would., It was too inconvenient. At the end of each meal,
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we were expected to prep the following one, We Jjust never got
arcound teo doing that., We tock ezch one as it came, and if the

food didn't rehydrate well, we ate it anyway.

During the first 28 days, we did not have time for a long

preparation.

Some of the containers precluded an advance prep. Some of the
extra food we brought up would not fit into a heat port, so we

could not rehydrate it early.

The only item I did ahead of time was the strawberries. I
recongtituted them with hot water, let them set out for a
couple of hours, and then tossed them into the chiller for a
for a couple of hours. At the end of the day T would put them

on some ice cream. That was my reward for the day.

Eat perieds: It didn't matter to us whether we all ate
together or whether we staggered our eat periods, I agree with
Al Bean that it is important to try to eat about the same time
of day every day. ©Shifting the eat periods around to accommo-
date the schedule i1s a bad idea. The flight planners did a
fairly good job of keeping our eat pericds pretty well

stabilized.
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GIBSOW Going toc long without eating lowers the blood sugar; for that
reason the eat periocds should be stabilized. It seemed tc make
a large difference to us. If we went 5 or 6 hours without

eating, we became terribly inefficient.

CARR Presleep Activities: During Lthe first 28 days, the presieep
pericd was very busy. We worked until we went to bed in an
altempt to catch up on things that had fallen behind. As a
result, we were 50 Keyed up that it was diffTicult to gc to

sleep.

GIBSOE  We had several 18-hour work days at the beginning. We were up
and working for 18 hours and did not have “ime to wind dowm
before it was time to go to sleep. As a result, we got only
4L or 5 hours of gecod sleep. That began to add up after a while.

CARR Fd was probably most affected, but Bill and T were not

unaffected by this sleep situation. We hoth had periods of
time when we suffered from insomnia. We would have prcblens
trying to get to sleen, or scmething would wake us up after we
gol Lo sleep and we would spend 2 hours trying to get back to
sleep; or we would wake up early and not be able ftc go back teo
sleen. There did not seem to be any particular pattern to our

sleep problem, but for Ed, things got worse and worse untii
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finally, he had to have time toc cateh up on his sleep. Bill and
I seemed to suffer from random periods of insomnia. It would
last a couple of days and then we would get back on the track

again,

I would get an adeguate amount of sleep and feel great. Then
slowly the days would gel longer until, toward the end of the
fifth day or so, I would be completely beat and have to take

sorme time off to get @ or 10 hours of sleep.

I'm glad we did not allow anybedy to cut down the B-hour sleep
period, Just because Bean and his guys said they could get
along with 6. Reducing the sleep periecd would have been a

terrible mistake.

Evening Status Report: During the first 28 days I spent a lct
of time compiling the evening status report, reading a lot of
words and writing down a lot of numbers. I finally began
abbreviating. I'm not sure that all that data was valuable to
the ground. Agsin, there was a little bit of training curve
involved in that. The ground managed to cateh up a few times.
In the first part of the mission the ground cccassionally caught
us when we did not have it ready. We were too busy. Then as

the mission progressed, we were better organized. We managed
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CARR to get cur evening status data down and we were ready to go at
(CORT'D)
the proper time. As I understand it, each O5L-3 crewmen was
respensible for entering his own data. The only thing the CDR
was Lo do was read it. We found that it was just as easy for
“he CDR tc ask for the data and write it down. It keeps ithe

DR informed of how the other guys are doing, 17 he doesn't

already know.

CARR Back Yo Postsleep Activities for days subsequent to day 28
and *now they changed: There was a great change in the postsleep
activities after that time. ¥irst let me reiterate one fact:
We were living up there, we were nol up there trying to see how
rmuch we could do in how little time. We needed time to get up
to speed in the morning, and time to enjoy breakfast, and time
to think a 1ittle bit before you get started on the day's
activities. And at the end of the day, we needed time to bhe
alone, to unwind and compose ourselves for sleep. It decesn't
matter whether a man is up in snace or on Lhe ground; nobody
works a man 16 tc 18 hours a day every day of the weck. We
should not have allowed that scrt of thing tc gel started.
In postgleep activities, we deleted all the unnecessary things
and tried to stick strickiy to urine =sampling and breakfast.
We cut the postsleep activities to an hour. We needed an hour

to weigh ourselves, sample our urine, and eat our breakfast.
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That turned oul Lo be just the right amnount of time.  Donelimoo
we were a little lale getling siarted, and sometimes we were

ready to stari on Limc,

Onece T knew we woere nol going Lo be chasing something Tor Lhe
ground, T could gol upn and get everything done, T could rond
Lhe TRDg, do TOOZ3, and weigh myself i 10 minutes, oven though
1 was half asleep doing it. Knowing we had an uninterruoted

hour allotled Lo ourselves was an improvement,

About that time, Lhe film I'[;h'r'(}ad pad became less complioaled,
although that odd downloading centinued Yo bother me for the
entire missicn. So we were getiing the ©ilm threzd paa in the
evening. C(ccaslicnally they walted until morning bhecausoe of
problers in cormunications, but that helped a 1obt. Somebody
suggested vablishing a camera ané transporter status, which

wazs a very good idea. Tt did not come uv everyday, but there
was usually one left over from a previous day, and that too was
a big help. Getting the film thread pad done in the evening
gimplified my postsleep activities more than any other single

change.

ATter day 28, the conplexion of the mission changed; things were
mich better after 28. We reduced postsleep activities time

from an hour and a half tc an hour and ecleancd up o lot of the



CARR postsleep procedures. As a result, we had a reasonable period
(CONT'D)
of time to get up and go to work,

POGUE We got rid of the S009 when we cut down to 1 hour, didn't we?

We stopped S009 after awhile, because we finished it.

CARR They moved the S009 sets later into the day, after we howled

about it.

Urine Samples: There was no difference after day 28. After

we got the change in the scheduling poliey, everything eased
up: we had breathing room. We had time to get from cne experi-
ment to the other, and we got ashead of the time line. We got
to the point where we could actually do some shopping list
items. Being abreast of the schedule or enocugh ahead t¢ have

some free time boosted our morale.

Having the time to read or do some creative work was certainly

g very nice agpect of the latter part of the migsion. T must
also say that during the last 25 days or so, we began to see that
kind of scheduling disappear again. The time line began to

pack up, but we were more efficient. We knew our procedures

well and could run a tighter schedule, whereas it had been very
disturbing to run a schedule that tight in the early part of the
migsion. I mentioned to the ground that they were beginning to

schedule us very tightly. T told them that there was no longer
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time for shopping list items and I warned the ground that if
they continued scheduling that way, they would see no more
shopping list work done. The ground responded that the shopping
list was low priority. They said that the activities they were
scheduling were more important to them. As long as we could

keep up with their schedule, we did not complain.

Before we launched, I had wanted to do a lot of work with the
science demonstrations. I thought there were many useful things
to be done. As soon as we got up there and found ourselves with
18-hour days, no time to do snything and no time to catch up,
science demcnstrations had to be one of the first thing cut.

So there were no science demonstrations done in the first month.
After the schedule changed, we had more time to work on them;
but even then because of the length of time that some of them
took, more time had to be allotted in order to complete them.
Once we started a science demonstration, we usually had to
complete it con our own time. We all stayed up many nights
working on some of them, but that was after we had been given

a little bit of time to relax and try tec fit it into our

schedule.

ATM operations alsc changed slcng with the scheduling. We
started trying to get more ATM passes, which meant that we

did not have to pack so much intc each pass. As a result, we
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could get a little more observing time. That was cne of the
rore useful things that we could do. We had a real challenge,

and it made the ATM interesting.

MO92/M093: We got ahead on that. Once we learned the pro-
cedures and had time to think them through, we became a little
mere streamlined in our operations. That went very quickly.
Por example, while running the M092, it was possible to keep
an eye con the subject and set up the 171 at the same time. We
picked up some time there. There were a lot of little shord

cuts like that, but it took time and a clear head to find them.

I think the improvements we made in the running time on MOG2/93,
were not really the effect of changing the schedule. T think

we just moved up on the leasrning curve., And to a lésser degree,
I think we were in a better state of mind, We got to the point
where we could de MOG2 50 minutes or an hour, The 93 could be
done in about 25 minutesz, and the 171 could be done in aboud

15 minutes. We had cut the 171 down tc about 30 mirutes by the
end of the mission. We found that we could get a lot of the

MA prep done early during the 30- and 40-millimeter delta-Ps

on M092. We found that we could really save time on the 92/93.
We gave a lot of that time back to the schedulers. Giving time
back to the schedulers made us feel good. We did not try to

hoard time at all. When we wanted a cushion, we told you we
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were using the time for a cushion. We were fairly henest with

you about the spare time we had.

M133, hBT, 553: There was no significant change there.

The only change in the SAL experiments that resulted from the
new scheduling policy was a change in the corollary experiments.
They were scheduled during the day and dropped out of pres.eep
and postsleep. Only activities related to Kchoutek remained

in the presleep and postsleep periods. We recognized the fact

that observation time on Kohoutek was very limited.

7303 and Mi51 were unaffected by the change in the scheduling
pelicy. The improvements in 151 were strictly due tc cur

learning curve.

Food prep was unchanged.

Fat periods were essentially unchanged.

Well, they were a little less frantlc, T enjoyed my eat perlcd
after the schedule change, I did not have to eat on the ruan.
During postsleep activities in the first 28 days, I fourd myself
grabbing bacon bits for breakfast and running up to get some-
thing else done. After the scheduling change, however, we

could sit down and have a meal; and even if it only lasted
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GIBSON 15 minutes or 20 minutes, at least it was some time to sit and

(CONT'D)
relax and think about the day's activities,

CARR The new presleep period was a good idea., We asked the ground
to leave us alone after 9 o'eclock at night., They gave us an
hour for dinner and we worked for about an after dinner, but
after 9 o'clock they had to leave us alone. That was a very
good idea. We used that time to do science demonstrations or
to unwind, T think that was a smart thing to do, and I'm glad
we did it. Tt does not seem to have infringed on the schedule

at all. You had some well-defined time periods for work

scheduling and a definite cutoff point.

Evening Status Report was unchanged by the new scheduling

policy.

The sleep period was also unchanged, the changes in the
scheduling policy were most evident in the presleep and the
poest sleep activities. The pace during the day eased up quite

a bit, particularly in the corollary areas.

GIBSONW It was actually fun to work there after the first 30 days.

CARR We want to mention housekeeping and the fact that okayed taking
it off the schedule and putting it on the shopping list. That
was a good idea. I think Bean's method of doing that was a good
one. It is too bad we couldn't adopt it earlier. But quite
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CARR frenkly, I don't think we could have handled it on that basis
(CONT'D)
early in the mission. We were not sufficiently organized,

GIBSON ' There was no free time to do either housekeeping or shopping

list items.

CARR We had no control over our time, therefore, we could not do our
housekeeping whenever time was available. There Just was nct
any time available, so we had to stick to the schedule as far

as houseckeeping was concerned at the beginning of the mission,

GIB3ORK Generally speaking, I don't think any of us enjoyed the first
28 days =% all. T had the feeling that we could grit our
teeth and last for 85 days, but it was not the way anyone
would want to fly in space, I didn't think we were learning
much about how to work in space during those first 28 days.
After that, things loosened up a 1little bit and we began to
learn a 1ittle bit about the techniques of living and working
in space, The days became much more enjoyable, and we Telt

more productive.

CARR The Earth observations targets which the ground called to our
attention during the first 50 days were, for the most part,
optional gites, and were gent up in the details pad. We were
guite satisfied with that. Apparently, the ground did not

like that very much. Later in the mission we were getting a
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gseparate handheld thotography pad. It did not make rmch
difference to us, but we were glad to get that infermatiorn. We
felt bad that we were unable to look at more of those sites,
There were many good opportunities for us there, but we did

nct have time to take advantage of it. For the most part, any-
time we were near a window, we tried to take some pictures.

The big Zarth slider map we had was a big helip tn us., It helped
us keep track of where we were in regard to the Earth ‘throughout

the day, and we could keep track of what was coming up.

The times of each day's ascending nodes could have been added

%o the new Farth observations pad. It would have been very
helpful, and you had everything arranged chronolegically anyway.
Tt waz difficult to keep track of the longitudes of ascending
nodes which were several hours apart. Mentsl arithmetic was

not accuraie enough. It would have been nice tc have a fow more
times on the pad. The wvisual cbservations pad would have heen

the nsiural place to puit it.

That's right. That would have been a good idea. T had a
probler fitting the pieces of paper into my beook log so that T
could use them, The ascending nodes always had Lo be put in a
very awkward space.

I always had to tear them ofl separately and put them wherc I

could see therm, or pull out all the paperwork every time T

£-29



GIBSON
{CONT'D)

PCGUE

CARR

wanted to see them., If it had been in the visual ops pad, it

would have heen very convenient.

One one of cur days off, when Jer and I did so much visual
ops, I added several times and slipped them under the slider

map. It was very helpful that day.

We worked visual observations into our typical on-orbit day
whenever we could find the time. We gll thought that those
observations were among the most enjoyable times we spent in
flight. Ed spent a lot of enjoyable time at the ATM; Bill and
T spent a lot of enjoyable time con EREP. But on a day-to-day
basis, the time we spent taking the photographs and debriefing

for Earth observations was the most enjoyable.
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7.0 ANOMALIES AND UNUSUAL ACTIVITIES

The first significant ancomaly that occurred was the loss of
CMG 1. Ve didn't even know it happened. We found out the
next morning that it had happened. There were no alarms., It's
a pretty significant anomaly, and we have no complaint as to
how it was handled. It certainly did change the ccmplexion of
the mission as far as maneuvers were concerned. I think it's
a real tribute te the team on the ground - the fact that after
about a week and a half of working with the ATMDC software,
they were able to get us into a mode where we could do Just
about everything we had originally planned to dc, using

two CMGs. We got to the point later on, more than halfway
intc the mission, where any kind of maneuvering was strictly

routine.

There was the false fire alarm, the day I was on the ergometer.
We had the fire-sensor trigger in the aft airlock module, which
was a known anomaly, during the EVAs; that was no big deal.

We had the AMS drum problem, the 8019 and S183 probiems. All
of these anomalies are thoroughly documented in the air-to-

ground tapes.

Let's discuss the six-cycle tone, the beep that we noticed when
we first got up there. At that time, it was very low key and

didn't bother us. It sounded somewhat like a vacuum pump in a
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ARR laboratory; it was about that noise level. About cne-third
CONT'D)
of the way into the mission, it disappeared, and we never hearaq
it again until the last quarter of the mission. Thren it came
back loud and clear end was a definite bother to us; furtner-
mnore, it degraded our dump tape capebility. The ground and
we 4id a lot of work on thet, trying tc get rid eof it, bub we
finally had to give up on it. Subseguently, it faded bacx
down into the hackground again and was a very low, guite
acceptable level - as at the beginning of the mission - for

tne remainder of the time,

ZARR For no apparent reason, we suddernly found il difficalt te
dump full urine bags owt the trash airlock. I don't recall
what day we finally ran intc the change, but feor some time there,
we could put three, four, or five full urine bags irntoc a urine
dizposal bag, seal it, put it down the trasgh airliock, and it
would very neatly and cleanly swish right out when we pulled
the handle on the extension mechanismr. Then one day I opened
the lower door of the trash airlock and pulled on trke extension
mechanism, and T ran into a brick wall. Nothing happened. I
didn't forece it, I just closed the door again. We repressurized
the TAL and took 2 look a%t the bag. It was apparent that the
hag had swelled up, because when we opened the top cf the

trash airlock, the bag was all sucked in; this indicated ihat



CARR it had been blown out ané that when we incressed the pressure
{(coNT'D)
on the outsgide of it, it sucked in. I have no idea why that
happened. We fiddled around with that for some time and
then started taking out bags. We reduced to three bhags for
trash, per urine dispossl bag, and it still wouldn't dump.

We got down tc two bags, and it would dump once in a while

but not every time.

We made the sad misteke of opening the valves on a couple of
the bags and then putting them in the urire disposzal bag. We
depressurized the TAL, dumped, opened the TAL, and found =
sloppy, evil-smelling mess of yellow ice all over the trash
airiock. Xd and I spent about L0 minutes nolding our noses
wvhile we c¢leaned up thaet mess, and the trash airlcock smelled
bad from that day on. We biocide cleaned it about three times.
I did it twice, and Ed and I did it together the first night.
We never did eliminete the smell completely; it was still

there when we left.

We ended up dumping the full urine bags through the urine dump
system and dumping the bagged-up empty bags through the trash
girlock. The latter did nct work for more than about three
empty bags per urine dispesal bag. We found that the best way

to dump even empty urine bags was to roll them up and put a
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piece of tape around them; then you could put a half dozen of

them in a urine disposal bag, and they would blow out of the

~trash airlock without any vroblem.

The trash bags, because of their size limitations, were very
easy tc use. I never once felt a trash bag hang up on the
walls of the trash airlock. They Just were not inclined to
swell. We also used %the trash bags to dispcse of the fcod-over
cars that contained the garbage and the wet trash. It was =
bother, as well as 3 regl task of fitting, te try to inseri s
large can with a herringbone sround it into a irash bag, but

it was really the only good way to disvese of it. We never
felt that we had enough urine disposal hags such that we couxd

use them as containers for dumping food-over cans.

The trash airlock functioned normally, ard I don't have the
slightest idea as to why the urine disposal bags suddenly
would not go through it when they were filled with full urine

bags.

About 2-1/2 weeks before the end of the flight, & certain
development was ochserved on all the urine separators. First,

I noticed that there was a peculiar odor when I opened my urine
drawer. Then I noticed yellowish-white, crusty crystals forming

at the Jjunction between the two halves of the separstor, at the
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seam where the two pleces of metal were joined. I cleaned it
all off, and it re-formed. This is docurmented by 35-millimeter,
closecut photography. All three of them developed this,
apparently toward the end of the flight, and it sappeared to

ve the result cof a very slow time-constant thing that wag very
rrogressive over the entire mission. We must be using the
wrong kind of gasket or the wrong kind of seal, because tkat

stuff was working its way through.

Zither that, or we just were using those separators obeyond
their normal useful life. It appeared that the acids in the
urine were Just finally working their way through the gasket

and the crystals were forming on the outside.

A problem that will be described in detail later involved the
burn through of the vidicon in the white light coronagraph

early in the mission and then again later in the mission.

Wardroom windeow icing was the same problem as that experienced
by the seccnd-mission crew. Jerry became proficient et hooking
up that hose and getling rid of the ice, but we got a water
mark. At the right Sun angle, at the right light angle, ycu
could see the water mark or stalin. I was always afraid that

those marks on the windows would degrade cur pactographs. I
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POGUE was very pleasantly surprised when I zaw those photographs of
(CONT'D)
the undocking. Even the picture of that filthy window 4 turned

ocut reasonably good.

I would consider the DAC/transporter problem as a major mission
anomaly. "The efficacy of those pieces of equipment in taking
documentary photos on space flights is totally unsatisfactory.
We had such problems as film breakage and end-of-film light
that didn't come on when they were supposed to or did come on
when they weren't supposed to. 1 tlamed myself for a couple

of anomzlies that I now know were the fault of the transporter/
DAC combination. Three times that transporter shoved film
back intc the supply reel. We'd do well to consider an

alternative tc the DAC and transport combinations.

I think the SMMD curtain in the head failed because the fecal
bags were too large for the SMMD. That rubberized curtain
always stretched when the fecal bag was put In there. Thus it

eventually Jjust pulled ocut and failed.

Concerning the RMMD: After the last MIT2 calibration, one had
to be very careful when releasing the cocking handle or the
BMMD would be released at the same time. [ think that was caused

by a cable run which could be fixed very easily.

The sleep equipment was very poorly labeled. The items were all

called out in the procedures by names such as overblanket and
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underblanket, but the stowed iltems were marked by serial numbers
rather than by nomenclature. You can't identify those articles

Just by shape and size unless you're very familliar with them.

T consider it a major anomaly to have equipment on board that
leaks. I refer to the educational capillary experiment (EDT72),
which had a major lesk of water and oil. I believe the leakage
occurred early in flight, because the cardboard and other items
were stained with dry, crusted water when I tock them out. A
major leak like that in the wardroom compartment is almost

inexcusable.

One morning when I cpened my urine drawer, a big ball of urine,
about 2 inches in diameter, popped out and started floating up
towards me. 1 cannot figure out where it came from, why it was

there, anything about it. It was a one-time anomaly .

Window contaminastion was & major mission problem. I1I'm not sure
whether the people on the ground appreciate the faet thet all
the brown on the vehicle is not due to sclar UV changing the
paint. GSome of it is actually a coating, an example of which
you can see on the command module windows. Before we splashed
down, it was uniform. But after water hit it, it wrinkled and

peeled off in flakes. I'm sure some of the large pieces of it



GIESON are still on the windows. Just what that material is, I'm not
{CCNT'D)
sure. But the remaining pieces should be useful for contamina-

tion studies.

CALR One other item is the ammonia odor 1n the head which we dis-
covered about the last week in the mission. We weren't sure what
was causing it. Bill had changed out the charcoal canister.

We disconnected the boot between the charccal canister and the
blower above it and tock a sniff of that. We smelled, no amcnia
there, When wve connected the boot back up to the blower, a

very strong ammonia odor came from the blower ocutput. Thus it
appears that the source of the smell was the blower unit itself
and not the charceal canister. As we said in our report of it
to the ground, we decided that it was tolerable for the rest of
the mission. Therefore, we didn't get into the mode of finding
another blower to put in there. I feel that the odor very
definitely increased in intensity during the final week of the

mission.

CA3R One other area of unusual events that we reported on the dump
tapes was that on occasion we saw some lights flashing outside
with very a definite motion relative to ocurs. We presumed that
they were other pieces of Skylab, or possibly other satellites.
We reported our two or three sightings of that kind as soon as

they occurred. We have no special comments concerning them,
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but we did find it very interesting to be able to see other
oblects up there with us., The fact that one or two of them
appeared to be tumbling was apparently due to the oscillation

of the light flashes that we were getting from them,

The OWS Heat Zxchangers: There's & rajcr design fisw there in
that filters were not installed upstream of the OWS heat exchanger
vanes., When we firsi arrived, the vanes were go uniformiy coated
with lint that I thought there was some kind of anodized surface
on them. I was never fully convinced that I had dcne the
vacumming ‘ob properly; therefore, I fabricated a special tool
that fit flush egainst those surface wvanes sc that I could

exert a good vacuum. Though they are not supposed to be con-
densive heat exchangers, I sucked quite z bit of condensate water
out of them, I tried the best I could to keep those things
clean, yet I never did get all that lint pulled out of there.

Thet is why I think we needed a filter in the systen.

EVA anomaiies might also be mentioned here. For example, you

had the water lesk ocutside, and I also got a water leax.

Cne thing that wag not mentioned on asir-to-grouné as a possible
caguse of the problem was the single-point fallure that exists
in the mechanical way that the PCU composite connector is
hoocked to the PCU. I was able during EVA, maneuvering through
the clothesline ropes, not only to open the lock but slsc to

extend the arm which pulls the PCU composite connector coff,
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8.0 CSM POWERUP AND WORKSHOP DEACTIVATION, STOWAGE TRANSFER (FDF)

CARR

I did that and it was a simple operation. It took a little
more time than the time line aliowed us. That was the only
item in deactivation that took more time than wes allowed.

We did not bring back all the FDF exactly the way they had

laid out in the checklist, We found that none of the crew

logs contained any technicael data so we did not bring them
back. I brought back my crew log because I had all my personal
notes in it. Bill and Ed did not use the crew log for personal
notes or for technical notes. In the place of a perscnal log,
we brought back a copy of the Activation Checklist. I had

made notes in the Activation Checklist and I thought they

might be useful to us in the debriefing. We did not bring

bgek more than one large note-book., This one contained all

of Ed's notes from the ATM cperaticns. The ground asked us

to bring back the microbiology section of the IMSSE. We brought
it back but I still don't understand why, because I didn't
think there was anything of value in that section. Ed4d sent
back his notes on hemeoglobin and urinalysis specific gravity
counts; that data is back, We stowed most of those three pages
in the cue card bag, along with the other cue cards that we
brought back. We could not see a whole lot of sense in bringing

back all of the overlays for the ATM, but they're here., I don't
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CARR really understand what use there is for theose things, owut
(CORT' D)
they're back. I will never understand how anybody could lock

at all the film we tock up and give us threec litile lcg books

to log all the Iilm for the fHikons end the lasselblads. We

ended up making our own logs by cuttirg up the booklets inai
you ilmsertc in the leng pocxet. We ended up nand-iogging all
that data. 7That was a time waster 1n that, every time we gob
to & new page we had to put in new lines to list all the data,
Ir. our haste to leave, we did not bring bzck one of our Fizon

logs. t was left up there. It's still sticking on a piece

cf Velero next to the wararoom window.

CARR WHC Fiters EReplacement was not done.
CARR WHMC went filter replacement was not done.
CARK General Housekeeping Yaskg: They were not dene for deacbivation.

We left the workshop pretty much in an as-lived-in state., We
did not make any attempt to do any greet amcuni of clearing
other than to remove our trash and garbage from the refrigerator

anad from the wardroom trash well,

GIBSON We emptied all of the trash bags also.

CARR That was it as far as general housckeeping was concerned, Wc
made no effert to go about and bioeide clear any areas or dc
any special cleaning procedures.
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CARR

POGUE

CARR

PCGUE

CARR

CARR

SWE Closeout Photo Prep: Bill, that was you.

That was nomingl. I think we did & real good job on the
closeout photos. We tock some extra ones. The reason I

feel gocd about it is I was using the same settings I used

to take those photographs of Ed at the ATM panel., That
plcture turned out well; so I'm assuming the rest of them are

good.
The Marshall photos were taken a day or so early.

I used the same technique and it's in that seguence I tcox

the picture of the urine separator crust and crew stations,

The next item is Review Entry Procedures: We didn't think

we had enough time mllowed us in the Flight Plan. We asked
for more time and received it. We also tock a little extra
time during our free pericds. I feel guite comfortable that
we had plenty of time to review our entry procedures, and I

think we utilized that time completely.

Quiescent Panel Configuration Check: We must have done that
three times. It's a time~consumirng laboricus precess, but the
reason for doing it is quite evident. You have to start from

some switch baseline that's accurate so we have no complaints



CARR

(cowr )

UAHAR
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ZiahHR

CnRE
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about deing in., It went witnoat a protler. I was vleasanyly

surpriscd to find on these panel configuralicrn checks thal
we didan'l often find o switch oubt of pesition. Any switches

tanat were out of pesition were usually cermm swischoses Iodon'd

recember any other switches Teiag cut of confipguration.

WKZ Cump Healer Activaiicon:

There waz nec prechlem.  We lefl thal dump heater on for abous
she last 2 days. I was dumping the squeezer bag, trying to

stay aheed of the game, about once = day for the last couple

of days, wailing to cloze 1% oul. I Laink Jerry was oihe _ast
cro to use the sgueener hag. After nisg last use, we did close

It ouu. 3Bubt we left that neater on all the Ltire.

gkl Powerup was stricily nominal, with nc nreblems whatsocever.
“he G&H Just periormed magrificently for tane whole missicon,

Z was very p-.eased with iz,

Plenum Bag Stowage: There was no plerum bhag stowage required
g E P 129 g a

fi1Zled and stowed our iast

=)
]

#t the end cof the missior.

plerur buag below sbout 2 weeks afler Christmas, fast after the
irst of Lke year. We never di enerate enough Trash iters tc
T T the y We d gone e enough trash items to

prs in the plenur tag after that, sc therc was norne stowed,

E-Memory Dump was nominal. FOA Donning PEDF, 1 4id, and rno
problems were encountered there,
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CARR

CARR

POGUE

CARR

POGUE

POGULE

P51 IMU Orientation and the P52 Option: I had no problem

with that. I think if we hadn't been doing all the nu, updsates,
I wouldn't have been quite as familiar with the stars that

were available to us and I might have had a little more trouble
finding them. At the time we had to do this sextant P52 work,
we had a good bundle of stars available to us. We had Regulus,
Denebola, Spica, Gienah, and Arcturus. Those were all real

good stars and easy to find. Considering the limited field

of view we had, there were plenty of stars available to us to

get a good P52,

Wardroom Windowcover Installation: Bill, you did that.
I did that. It was nominal.

Wardroom Dump Heater Activation.

I did that and it was part of the deactivation water system,

One comment on the wardroom dump heater. There was an abnor-
mally high pressure differential after the problem with the

WMC and the wardroom water system. I reported it to the ground.
The consequence of having a high pressure is that you may not
get a good dump. I checked the purge fittings on the hoses

and they were still sucking air after I had this high pressure



EROTeIND reading, 1 znew that the systerms had been purged, That
(ccur's)
pressure was shill reading high when we Zeft. It was up %o

£ Pl differential.

CAHR Solids Tray Replacemernt: We did not do that; did we?t

CGLUE Ao, we did not.

wABRH Fecal Bundle ‘'ransfer.

TOGLH L #id that. T &id the processed ones arnd Jerry did the last

ones. Lhere were ro prchlems. We dida't regquire all the soace

CARR Jrine Collection/Sampling/Separation Flush: CUcllection and

Campling - we did not do a sepzrator flusn.

C1ESCEH T just oot s cuff on euch bag and lzbeled the bag thkat was irn
eanck separater. We put those in the cormmand module when i

wzs time to leave. We hac no prcblems.

{ARR Squeezer Bag Dump and RBemoval - Twat was you, Ed.

CIESOK Thzt was straeightforwsrd, Whern we dumped it, we necver got
all the water cut of the bag. Ghe bag did not completely
ccllapse. When we vwent to dump it, uniess we left the bag

on there for a long time sc tne water couid evaporate ocut of



GIBSON the bag, we ended up with a bag still partially filled with
{CONT'D)
water. This bag had a very large mouth on it. When we took

it off and tried to put it in another bag, we had all kinds of
squeezer-bag water coming out. That was not a tidy thing to

work with, but it was straightforward.
CARR Wardroom Deactivation.

GIBSON I did that. It amounted to Just taking all the food out of
the disposal well, making sure all the cans were cleaned, and
all the items were out of the refrigerator. That was no

problem and straightforward.

" CARR Urine Separator Filter Replacement. We did not do.
Cat Ion Cartridge Deactivation.

POGUE We did not do it.

CARR Wardroom Water System Deactivation.

POGUE Nominal except for the large pressure differential which I

menticned earlier.

CAERR Trash Bag Collection: There can't be anything abnormal about
that. You just open a door and take the bag ocut. We had our

big trash airlock orgy the night before entry dey. The morning
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of enlry day wo dumped three boags wio Lhoughbt This finisked

4

al. Lrast dumps. We gererated a fow mors of Lruza 50 we

clected to mexe arother TAL dump. <ust before wo did cur suliap,
we dunped cur last bag whiich contairned = Tzw oveoriapos, raters,
things frorm the I35 kit and a cougie of Kleenex. Trasn alvlcekx
dumps wero ne big thing, We took <he advice of the OL-3 crew
and limited vrash airlcock coperation to the UUR and 1t never
turaned out bSo we zny kind of a problem.,  When we geu into

sysiers, _azter on, we'll talk a Jitile more sbout a’fficulxny

in closing tae top of the trash alriock once you put a bag

Gextanu FL2 Option 3. I covered thail befcre. It's no sweal,

particuiariy, 1f you cern <sxke your readings at nighb.

WM Water System Jenct.

Came comment as above, had the high reading on the gage.

I rerembered vaguely Lnat Lhey had the zsame troblem cn SL-3.
12N ¥ :

I checked the purge fitiings and they were sti:l Tlowing.

Caution Werning and Inaibit.

T cid that. It was straigatforward., You throw a couple of

switebes arnd turn them all off on tae inhivit narel,

(;;3
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CARR

GIBSON

Urine Sample/Condensste Blanket Transfer.

The condensate blanket transfer was no real problem, I went
in the day before and cleaned off the window to make sure we
didn't have an excess of water in there. I left a dry wash-
cloth by the blanket and went in the day before and got that
all dene in 5 minutes. The urine sample was something else.
I think that everyone is aware of the prcblems we had there,
We had preblems fitting all the urine drawers into the urine
return container. The problem was two~-fold. The drawers
were frozen at a higher height than they should have been
because the mechanism which we had in the freezer for holding
the urine bags, sloshed against the top of the drawer. We
didn't have enough force or enough spring in there, When you
put urine samples in there, unless you really pay attention
and try to force them down to meke sure that you have a smooth
flush interfacing, scme of those urine samples could freeze
at a higher height than desired, If one did it, the other
cnes would tend to freerze up clogse to that height also, TYou
would get a cascading effect, where one would freeze a little
higher than the next, on down the line. I'm surprised that
the previous crews did not have the same problem in trying to
squeeze things into the urine return container. The container

is poorly designed. It does not have a low enough excess
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oN volume in Shere above what the drawer weuld ncrmally have,
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The metal sheets which we nad in there did not nelp. They
Just meant fthat you couid rnolt configure the four urine drawers
in a way wialch would allow you to fake up the slack in cone and

the buige 1in anozher,

The orly reascn we got those things in there as well as we did
was, & days tefore I rarn a fit check and saw we had a proolem,
From then on, I worked on it wiih the ground 1o make sure we

had the vest configuration for putting those things in. The

last technique used was drive-it-home-with-a-Tig-hammer tecnnique.
We decavitated a few of the bags, but we hreougat them ail back
art the samples were usable. If we do scmething like this

in the future, we ought to mske sure that all the things wil
freeze at the right level and secondly,-that the return con-

tainers have a little more leewsy in them.

CARR “There's no resscn to design = container like the USC to the
2lose tolerances they had, When you are fooling with ice cubes
and thirngs Zike thet, it's difficult to centroi the size te

which they wiil swell as they freeze. Working to those ind

of tolerances is foolish.

CARR Water system closecutb.
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POGUE

CARR

Water System Closecut: It went nominally except for the one
item which was mentioned before and that was off-nominal gage
readings in the head and in the wardroom. The pressure was
pegged out full-scale high. In flight I recorded fluctuations
on that gage from about a quarter scale to full-scale high., I
checked the purge fittings on both the waste and the wardroom
purges and the flow was good, I interpreted that as an indica-
tion that everything was working normally. I went ahead and
proceeded with the water closeout and finally opened the lines

to cablin pressure.

SC8 Powerup: I have no special comments. It went strictly
according to the bocks and was no problem. If you want to in-
clude the entry check, that was done on entry minus 5 days.

We had a problem with the ground seeing the THRUST ON light,
This THRUST ON light came on twice, and it was caused by my
inadvertently going to the entry test position on the rotary
switch while setting up for the EMS delta.~V check., Once we
found the problem and everybody understood why we had the extra

THRUST ON light, everybody was happy.

SPS/RCS Quiescent Termination: It was no problem, We were
carrying and off-nominal quiescent configuration for most of

the mission. PSM QUAD Rrave was left CLOSED and QUAD PRIMARY
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CARR Bravo was CTPEK, T guess this was due toc a leaxy isciatlion

.f.ﬂo.-.,]r-u ' B‘

Vo UL )
valve in the PSM, It was no great problem. We made a few
cneczlist changes @nd carried our guiescert con® guration this
new way. t wes no orcoblem st gll ss far ag terminating the

guicscent configuration and gettling ap into a configuration

ready for a flight,

CLAR OWS Panel Configuration: Was that ycurs, Ed, or was that Bill's?

i That wss mine., Zd nad she ATM. These were all photographically
recorded. I went right by tae chnecklist, deiublechecked the

panel configuraticns, and took plctures per procedures.

.

CPRE The BXT P32 Option 3@ We'wve already covered thai., We were doing
al.. the work with the Ak, updates with the optics. The BXL Pha,
procedurslly, was no problem at a:l. We haa plenty cf stars
available with good star angle differerces between the two

30 te 35 degrees of angular difference between the stars. We
were aple to get good fixes. The GRC align was no problern what-
spever. Lt went strictly according to the bocok, The drifts
seemed to be quite good. I remember piteh drifts on the order
of 4.5 degrees per nour. In YAW and KOLL the drifis were less

than ¢ degrees per hour.

CiER Waste Processor Cleseout - Ed.



CARR

CARE

GIBS0K

There was no oroblem with Yhe waste processcr clcseout.

SF5 Hepress: Ho problems. We did that with the ground watching

and nad ne proclems wnatscever wlith that orc.

I¥S8 /Pecal Contalrer Transfer:

That ore was no problem, but the only reasorn it wasn't is thaz
I didn't do 1t on the tire scale recommended. I sheould say the
spe_led-out time scale. The IFSS cans and tne ZU31 can had to
be confligured. T cencluded early that there was no way Lo get
thal done or entry rinus 1 day and entrzy day in the tLime al ci-
ted., I kad everything lined up in the refrigeraficr that had Lo
go Into taose cans. T had them well marked, and [ run a £t
cheock on the canz to make sure that all of the Ice which we had

-

frozer to werk as thnermz® inertias woull it Intc the can,
had te redo ore cf them in crder to get 1t into the can., T had
Lo Snaw out part of 14 and redc It, If I had had to do that on
ertry minus © Say, I wou.a have been up quite lste, On entry

sl

aay, there wes a lot of packing of the canz and wrapping Lowols
arcund the 2zns. 1 did that accut 3 days shead cf entry. 1

wrapped ail tne towels arcund the cans, put them In the freczer,

Ik

shd Zeft them lthere, 1 Zgund that this teotal preeess took
approximately 6 hcurs when I figured all the work., There was

ro way I coald get that IM8S wrapped up with towels anid all put
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CARE

CARH

CARR

CARE

together on entry day in the time allotted. I ust moved it all

shead of Lime.

This 1s preecisely thne kind of irnfermatior that we wanted the
peopze con the ground to send up to us several days early. I
wish tnat this had been scheduled eariier. There is no reason
why 1t cculdn't have been, and it really should have been, Fd
shouldn't have been put into the pesition where he nad o go
locking for things that were going tc bite him and get them

dene eariy. The ground should have dore this.

One comment on the containers: In the trainer during preflight
and during flight, I noticed a lot of rust sccumulation on the
canz., I just menticn this in passing. The aesthetics ol the

situation were such that it didr't look professional.

Maybe we should rnot have used tin cans. We probably should

nave asked for zluminur cans.
Cauticn and Warning Check in the C3M was certainly rautine.

Power Source Transfer tc Internal: 3Bill anc I effected thet

without any prcblem.

It deesn't lcck like the battery Alfa probiem is geoing to arise
nless we bring it up now. I would call this an anomaly. Mayte

this sheould rightfully be shown up ir section 7 as anomalies
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end urnusua. activities. Fvery T dsy housekeeping check in tae
command medule, I weuld go up and check battery &, battery 3,

and batlery O voltages; and Lthey were all normal. We never

oy

it a lcad orn those bazteries. 1In the process of checking out

the ceommand module IPS system and getting ready Tor a power
source transfer tc ilnernal, we suddernly fTound that punchirg

in BATTERY 3UR A eireuit breszxer would give you BAT LA wvoltage,
but as soon as you aliowed any load wnatscever to be placed on
ke battery, the wveltage and the current would btoth drop to zero,
ke current would run up o 5 cr 6 amps ard then just fall off
te zero, Irdicaling thst you had scrmething por cpen. Howover,
Lhe bresxer itsell had net physically popped. Apparently,

it was jusi opering somewhere irnternally.

The data iz all available., I'm sure 1t'll be Laid out in de-
tail ir tke systems report that will be given by the EF3 people.
We found, in the long run, that by holding the clreull breaxer
in with o considerable amoanl of thurb pressure, we 2ould get

it Lo carry a lcad. It seems that our problem was some scri c?f

contamination or corrosion in the circuit breasker itsclf,

Ir ithe ilong run, what we finzlly ended up deing was loading
the ecircuit and then clozing znd cpening Lthe circuait bresker
10 <imes under s load situation., We zppurertly burned away

whatever corrosion cr contarmination there was 1n sherec. We cnded
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CA3R
(CONT'D)

rOSUE

CARR

C£RR

CIRR

up with a normally operating circuit breaker. We did not have
to do any special EPS power management procedures during the

entry phase of the flight.

The anomaly was first detected when the A/C switch was thrown
on in preparation for the SPS check. That was during the de-
orbit briefing con entry minus 5. Then Jerry handled most of it
after that. Prior to the first 3PS burn, the phasing burn, I
put BAT C on the line because I was afraid maybe BATT A was
giving us problems. It turned out that probably everything

was all right with BAT A. That's all documented on tape. The
reason that I did not get what I thought was a nominal indi-
cation is because the descent betteries were on the line and

they had so much poop they were overpowering the entry batteries.

After that, the CSM power source transfer to internsl was
strictly a routine maneuver as far as Bill and I were ccncerned.
We carried it off without any problem and there was no require-

ment for ground monitor.

ECS Prep: ©No problem on that., We went strietly by the check-

list and there were ne anomalies.

ATM Panel Closeout:
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GIBSON

CARR

POGUE

CARR

POGUE

CARR

POGUE

- CARR

CARR

there were no problems there, I did a couple of additional
things. We were also taking data on the XUV MONITOR right up

to the end, so I had to power down a TV bus as well.

Condensate System Deactivation.

There was nothing off nominal. I went by the procedure,

5190 Window Protector Stowage:

Normal.

Mol Sieve Closeout:

Hormal. I disconnected the condensate lines, et cetera.

LiOH Canister Installation: We did have an ancmaly there. 1
found that on LiOH canister number 24, the plastic was slightly
puffed out. There was an abrasion and a hole in the plastic

on the bottom side indicating that cabin air had been allowed
into the LiOH canister. I exerciged the option of going to
MDA locker number M151 and I selected canister number 34 to
replace 2. We used that canister in the command module for

return.

Undock Prep Panel Configuration Check: We did that. Ed
grumbled the whole time we were doing i1t because he had Just

finished doing it a day or so before. 1 was very sympathetic
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CARE witn him on that. It wasz exsctly the sume as the gulescens
eyt B i
4

L handlh

99

termination checklist that we had dcne. It waz = pain irn the
necs.  Chis undock prep panel cenfilguration cneck that ['m
talzing sbout was dore while we were suited. We had alveady
dene one carlier in the merning ursuited. Grubbing arcuand in
the command module urderneath tne ccouches, trying to get tc
cancls 252, 391, 352 ard 382 in a suit was = bii much., We
did it berause, [rankiy, we were afreid we mightl overlock
somcibing and end up with a switen neot properily vositioned,

1 supuoze that's exmetly the reason that confilguration check is

SOLLGE Z don'y know why it couldn't te done before you suited up.
JAFRF We ald It sorlier that merning. It probably was a superilucuis

checs ard 4didn't reed to ke done, Tae [lrst check, which T
Thadng this particular line i<tem In the decriefing gulde refers
to, is She first one that was done thai day and that was probably

the »ight one toc do.

CARR SOF Tecklng Toad Strap Tnsta lsation:
FOZLZ It w=zs nec troblem. I guesticn the procedure itself. It was

in iLnere, sc we ¢i1d it, I never have liked that design becmuse
vou have To peel back part of the Beta cloth covering, It

Tocsed 1ixe the thing was designed Icr a hare, ulccverca 5GOF
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FOGLE ard ther it hac tc be redesigred o cover tne SCP for the
( ~
Zosaing Zoad sTrap te fit, I Lhought thal was s pcor 2esign on

those decking lcad straps.

CARR That was obviocusly an afier thoughi. Our procedures were

wagged oy the alterthoughtl.,

CARKE 0252 System Deactlivation:

PUGLE dormal.

CALR ST8 /MDA Perel Cenfiguration:

FOCUE I put a lot of cormments ol tape regarding whet . consider <o be a

roor Zayout desigr. Pancls 200, 201 =nd 202, ought to gualify
a3 three cf the worst pancl designs that I have ever seen. You
prebably would suffer an cpen fracture of the spine or She

reck trying to read taose things if you nad to de it very offten.
It iz absclutely ridiculcus. I car't Imsgine =z persen In hils
right mind designing parels the way 200, P01, and 202 were
designed. It's not me alone because thnere arc vrocedures wnieca
hzve circuait prezskers on JY called ocut on parnel 200, 205, and
202, What this has dene 1s sguare wavel the wnole worid, Iu's
different from cverylhing clse in the whele spacecraft. I malce
mistaxes configuring comr, turning power off, czutlion/warning, and
a’l during the flight. We Lried tc gel it changed bul we
couldn't get 1u changed before fiight.
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{CONT'D)

CARR

GIBSON

CARR

CARR

PCGUE

CARR

There is a 90-degree bend in there, so it's 2aifficult to see
the panels. They don't face any pertion of the envelope
properly. There were procedural errors made con that thing
in every flight. The documentation supporting the procedures

involving those panels had mistakes in it,

Alr Interchange Duct Stowage:

It was straightforward and tock probably 2 minutes at the most,

OBS/CWG and PGA Donning: That's sirictly routine procedure

after four EVAs and the M509's. That wag strictly a routine
operation. We can meke the observation that with a CWG, it
certainly is easier and more pleasant getting intc the suit than
it is wearing an LCG. That is especially true when you're wearing

an LCG that belongs to a guy that's bigger than you are.

MDA/STS Lighting Configuration:

Ho prchlem on that., It went by checkligt again.

ECS Activation: I assume that means command module ECE activa-
tion and we had no problems. I became distracted in the middle
of that ECS activation for scme reason that I can't remember.

I turned on the SECONDARY LOOP WATER FLOW and was supposed to
have left it on for 3 minutes and then go to AUTO, 1 became

distracted during that 3 minute pericd of time and ended up
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CARKE levting it run =bout 30 minutes. It did not appesr to have
(CCHNT'D)
affected the system. The water belilers seemed tc work okay as

scon as we fired them up. Apparenily I didn't flood them cut.

CARR EME Zntry Check: This is the onc thet was done cn eniry day.
TMere was nco problem at zll witk the £M3 enlry check. It worked
we_l., We nad no preblems with inadvertert aclivation of THRUST

O llgats or anything like that.
CARR Jriiical Liscornecy Frep: Id.

GBS0 Trom the AM side of the aguse, it was straightforward, single
point, ground back to the AM. A little switch was thrown and
Lkat was  aboul 1t. You toox care of what was In Lne ccomrmand

rodule. We nad the umbilical disconnected after that.

CARR The procedures are well writter and there 1s 2o preoblerm whatsc-
ever wiih that. All the deactivaticn procedures were eXiremely
well done, considering the comulexity cf scome of the systeomsz.
If you are golng to make =z migstske, it nad to be a dumb cno,

an oversight.

CARR Command Module Firal Stowage Check: That's kind of a mctheraood,
cover yourselt, section iun the book., I3i's a good taing to go
through arnd read, bul T knew exuctily where everythling was in

“hat command medule because I personally handpacked it. I knew
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CARE exactly what was Tacre. . Just read threough tae command meduls
(ZONT'T)
Mnal stowage check, 1t wasn't o time nser.

GIB303 Jrhilica’ Uisccnnect: Ho problems at all. L Jjust anhocked

them, tossed taem in the bag, and put the dust covers on; just

straizntforwvara.

S

CAHR Bi11, yeu did the OWS/AM/MBL ™ nal Oloseouth:

FCZUER That's correoct.

CAER Probe znd Drogue Transfer: hat went according to the checklist,
We put ourselves in a corncr. Lt may have been a checklist
probiem, or we may nol have been Lhirking, tul we sitowed the
asteh underneath the left-hand couch, ther we put in the URD,
ans Lnen we ssrapped a transfer bag on top of A5, Ag oa restlu,
the hatecn was boxed in underneath the right-hand couach. Taere
was no way tc get it out wilhout taxing the transfer bag off
again., The probe and dregue trarzsfer was nct a problem,  We
pat them in ard stuck the drogue or tep of the URC under the
light van c¢f the rigat-hand coucn; azrnd the nrchbe was 1a the
cenver couch. The command module was very crowded., We had
three suitea crewmen, a prote, = drogue, and a hatch, It was
difficuls to manage curselves and ail that equipment. There is
no escaping It, but 1t ls very lreconvenicent at natlch insta’la-
<ian time. We aad te crawl down underneatl the couches and undce
once of those fecal Transfer bags in order to get the hateh out.
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CARR

POGUE

POGUE

CARR

GIBSON

CARR

Command Module Comm Reconfiguration: There was no major problem
there. We just followed the checklists. TFuture systems should
be designed with a simpler comm situation in the wehicles, The
the comm system was probably the one system most susceptible

to crew error due to misconfiguration of switches. It was easy
to do. We were often getting ourselves into one difficulty after
another because we had thrown a comm switch to the wrong

position.

Command Module Comm/ECS Unbilical Connection: Strictly
routine with no problem at all. Tell Gunter Wendt that we
remembered to turn off suit power bhefore we made our breaker

connections.

The MDA Hateh Close: No problem, wvery easy.

Tunnel Closeocut: All T did was close the wvalves.

Lonning Helmets and Gloves: Wo problem, strictly routine,

Suit Check and PGA Integrity Check: It tock a little while to

get it done, but we understood what we were doing.

Actually, we did not do a PGA integrity check; we did the
suit circuit integrity check. I suppose we should have done a
PGA integrity check, but I was worried sbout getting behind.

I had confidence in the suits and their integrity, and so I
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arbitrarily skipved it. “hat may have been a bad thing tc do,
cut it takes approximately b or &6 minutes. By skipping it, we

kept Lhings from being Loo rushed.
1 £ iz

Locking lLaleh Felease: OSlrictiy routine. | watehed every cne
of them as | oulled them ¢ff, T ensured that the hook lifted

up off the raill, off of the accking ring, and pulled back in the
retracted position. Dvery ocne of them worked exactly as

sdvertised,

Tunnel bateh Imstallation was no problem. It was nominal, vhe
cnly problem being that we boxed that hatch in underneath the
right-hand couch and ended up having to do some untying Lo get

it back cut.

EMS Delta-V TYeasts and Hull Bizs Check: This data was recorded,
This was the sccond time that tnis test was done, and we were
very pleagsed to see that the delta-V countdown to 21.1 feet per
second was ldentical to what it was in the rendezvous phase.

And the null bias was ldentical to what 1t was on the rendezvous
phase. So, the BMS system remained gulite stable during the

gquiescent period.

Joffing the Helmets and Slaves: Ho great problem,

RCS Thrusting Prep and the Hot Fire Check: UThey were strictly

nominal.



CARR Sextant P52: Ho problem.
(CONT'D)

GDC Align was no problem. The command module performed beauti-
fully for us. We had ourselves a good vehicle. TI% went through
tests in beautiful shape with a minimum number of problems and
performed in flight the same way it went through testing. We

were pleased with it.
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9.0 GBRPARATION AND ENTRY

Command Module Separation Checxs and Undock Checks: We had no

problems. Tt was strictly by the numbers and we had no ancmalies.

We went stralght Lhrough the checklist on those two items; no

problens,

Undoeking: T first item that we need to talx about is the
ndocking.,  Everything was striclly rominal up to that polint.
During tho undocking, the checklist indicated that we should
kold <he EXTELRD RETBACT switch uatil we were sure we were undocked.
Bd threw the switch and the probe extended. I saw movement and
how nard we were coming off. kd let go of the switch Jjusi a
wed too soon. The capture lalches grabbed, and we ended up
twanging oul on the end cf the vrobe irstead of coming off like

T

we'd olanned. We were all suroprised. T didn't expecl to sec lnat

mick: movement Just with the probe.

That was something you never run into cither in the training
cr in any of the dizecussicons. Once you're on the way out, you

continue. That is not the way T understood it would worx.

Yes. We got caught with cur britches down on that one. We
threw the switch up again and released the capture latches. T
threw some coal %o it and tried to set up approximate’ly a
0.h-foot-per-second operning rate with only the RCS thrusters,
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s meant T ohosced dowrn the workshon a (S Te bit, bun I oreally

dAlan'L Teel too gullly about that, We 1al o good secarsiion from
we worsghon. 'The Mreal cheek Tedlestod Laal our rates were s

Lad siew, o L ogave 1w oa Litiie more rinus X, What's She firse

vite ot

Dodegroes ab P06, We gol Lhcre a Little early.

Tes, 2 Tivtle carly.

That meznt we wore 2 Tittle fast. Yo pnroblem. We were satlsfied

winn what, T izt 1t go ot 1.2 degrecs on the docking oost Lo s

sarercnl cn the CUAZ. T wernt sbricily by eystall. I roughly

put in the plus X oand Lne minug 7, =nd we got good rates cn the

flyarcund. Bill gsiarted waking kig nictures.

Flyarouad: The {lyvaround itsel? was like the dockirg evolutiaon
ard brexirz. Tu wag casy, - bad full control of ikhe spacecrafh,
i thlngs were hapooning slowly cnough that there wos no
dloorientaticn. It was easy to maintain the proper distance and
to discern when an cpening or o ciosing rate started, 1% was
aoso eazy Lo Yecl tangsallal ve_oeclly arcund the worksaop. At
ne Hime 217d we feel unconforitanle.  The first 30 we 100 degrees
of the [Myaround were dore szlowly uvo get plenity of good workshop

phologravhs on the San @i

o
14 -

o ol the workshop. A we gos
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CARR
{CONT'D)

approximately 100 degrees above the 5un side of the workshop,

I cessed to worry about distence from the worzshop. 1 let our
distance open, and I was using mainly minus Z thrust to increase
cur rate for flyaround. I began to concern myself with getting

into position for the separation maneuver,

Stationkeeping or the problems invelved with the flyarcund and
the maintenance of our relative position with the workshop were
minimim. The simunlator causes you to expect a much tougher Job
than it really is. It's a simple thing to do. I cen't emphasize
that enough to crews who haven't seen this sort of thing befare.
If you can do in the simulator all the docking and flyaround and
stationkeceping that you need to do In the sirmlator, thern you'il

have no problem whatsoever,

Photographs: We took DAC number 2 in with us. I lcaded a
140-foot magazine on it. TFor some reason, that DAC would no%
run at any speed except 2L frames per second. I was concerned
because we had only 140 feet of film fto cover the flyaround,
the fireball photography, and the parachutes. As that thing
was grinding around, I became uneasy. So approximately 20 per-
cent of the way through the flyaround manecuver, I checked to
see Lhow ruuch film was left. T was dismayed to see that we'd
plready used half of the film photeographing backing cut and

starting the flyaround. Because we could not get the DAC Lo
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CARR
(COET'D)

2CHUE

run at any speed except 2L frames per second, we had to satisfy
ourselves with taking short Z-seccond bursts of dats at periodic
intervals, We had the same prcbiem with the camera in window

rurber 4, so it wa2s rot a window-peculiar problem. Apparently,

it was a problem within the DAC itself.

CW5 Photographs: Two general areas as far as problems are
coneerried,. The first is we had the coating ocutside the windows.
“kis was not nomogereous. There was a linear streak in the
window, ard I Zept moving the camera around trying to get the
best field of view. 8o we still have window contamination

vrovlems to contend with.

The second rajor problem ares is that we did not have a field-
of-view viewfinder on the Hasselblad. The best we can do on the
Hasselblad is use the ring sight. If I hzd it to do over again,
I would nhave brought a ring sight with me. 3Bui a ring sight is
not the solution fo the problem., The =olutiorn is to have reflex

capability.

]

There are several advantages to the reflex capsbility. First,
you see what the camera sees, When I was moving that camera
around trying to get good shots of the workshop, I was never
sure wnether I was getting too much of the contamination or the
structure in the field of view thereby obscuring a gooed
photogravh., This was & problem down to the last photogradh,
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POGUE
{CONT!' D}

CARR

I would like to put in a plea for reflex viewing capability and
viewfinder capability for all the cameras. When you see what
the camera sees, you avoid focusing and aperture errors. If you
have the wrong sperture setting on the right kind of reflex
camersa, you will see a gray, dim picture. If you have it too
wide open you probably won't notice that, but it still helps.

1 have teXen some pictures in flight where I had inadvertently
changed the aperture and the focus. This is possible in the
Hasselblad because of the litile ears on the end of the levers.
So, as far as the photographs on the OWS flyaround, I did not
rnow what kind of victures I was getting. I was agonizing and
wondering whether I was getting a full frame picture, of if half

of it was obliterated by structure. I was delighted Lo see that

some of the plctures were good.

One thing I might add on the flyaround is that it was heloful
to have the GDC ball aligned to the workshop coordinates: that
is, 0, 15, and 0. That was very handy, and I'm glad we did

that.

Separaticn: Separation was done on time, It was a good burn
and strictly a nominel situation. We had no problem at all. As
I remember, we weren't exactly on the attitude. I should have
done a VERB LG and placed us exactly at the sepsration burn

attitude, or I should have maneuvered to it. The sep burn
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CARR attitude was 180, 129, and 00L. As T remember, Sne atilw
(COET'D)
at which we sectuaily did the zeparation burn was 177, 23, CCR.
T ourned the JOUW 85's ard PLY, and it probably worked out axay

anyway. 1% wasn't what you'd call a precise ‘ob of burrning

scparaltion.

G1 350K I think we actually burned before we got completely around con
the X-axis cf the vchicle. We got almest alll itlhe way dowrn, bu.

Tigured taal being off a ccuple of feet wouldn'it maxe mach 21—

+

fercnece, Go we Just nad the rignt attitude and burned cn time,

oHR “he workshop was well withir cur field of view all curing thre
burn, sc that was no big protlem., We did wazch the workshoo as
we moved away {rom it. We woere comfortable the waole Lirme.

saw the worxshop moving tarcugh the horizon, wnlceh indicaled

that we were dropping down below it.

GI350K During the flyaround and alsoc during the separatlon, I was
surprised that we did not see the saills flap arcund a little bit
more than they did, especially the twin-polie sails. We did sec
ther flutter a 1ittle bil, but not a great deal; rol as much az

I'd secn {rom the SL-3 movies.

CAZR We did see that part cof the twir-vele sail whero the Told had
opened up. Thal apparently occurred between WAz 3 ard L, becazuse

I did not see that white arca in one of the accordion Tolds in
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(CONT'D)

GZB30N

CARR

CARR

the twin-pole sail during EVA 3. However, it weas there on EVA &,
Bill got a fine picture of it with the Hasselbald during the

flyaround, so you can see just exactly what that locked like,

Sextant Star Checks: As I recall, both of the checks that we
did for both major burns were within the reticle patiern itself,

not Just within the field of view, but within the cross itself.

I was dismayed to see *that the horizon check for the shaping
burning 4idn't work ocut. We were sbout 7 or & degrees coff. The
horizon was ... suppesed to have been on the 1T degree window
mark at Tig minus 3. As I remember it was gsbout at the 25 degree
window mark at Tig minus 3. I had no reascn to believe “hat
there was any problem with tne G&N. We had a goed IMU check

and a star check. I know my head was properly positioned hecause
I toox pains to make sure that the line on the inside window

and the line on the outside window were Iined up to remove the
parallax problem. I had approximately 8 degrees of error in

the horizon check. A3l I could decide was that the 17-degree
value was in error. 1 felt wvery confident sbout our G&N and =
wasn't going to go SCE when I had all that confidence. It locks

like I made the right decision orn that.

GDC Align: GDC align was no problem.



CARR
(CONT'D)

GIESQON

CAFR

TVC Check: The TVC check was nominal. It was during this TVC
check that Bill was not sure that we had a good BAT A, That's
when he threw BAT C on the line, I think that was the way to
do it. We didn't have time to fool with it. We went ahead

and did our bdurn the way we'd been trained, and then we talked

about it later, It worked out just fine.

SPS Thrusting: All of our checks on the PL0 burn card, in

preparation for the burn, went nominal., We felt very good about

moving into the burn. We were not rushed. We were prepared for

the jolt we were going to get during the shaping burn. All three

of us pumped our suits up to 175 pei on the hypotensive garments. '
In spite of pumping the suits up we all felt a certain amount of

dizziness, We did not feel like we were graying out, but we

felt the effect of the g situation on our otoliths. It made us

acutely aware of the gyros in our heads.

I think this is the wrong term because there was no tumbling or
rotation asscociated with it. It was just an awareness in your
ears that there was something going on without any flickering

of your eyes or anything indicating rotation.

It was a physioclogical cue that was telling the brain that ‘
something was going on. All three of us were very glad that

we pumped our suits up.
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Yes. I was too.

A1] three of us got out of cur suits between the separation burn
and the shaping burn. That was a blessing. We were glad to
get out of those suits and be in shirtsleeves for the shaping

burn.

Shaping Burn: We don't have any notes here in our checkiist
concerning anything special that happened during the shaping
burn. The burn wenit on time. The delta-V counter was reading
minus 14,8, The WOUN 85 residuals were trimmed to within C.1.

We did not record what NOUN 85's were immediately upon termination
of the burn, but we had a little bit of X that had toc be burned
out and a little bit of 7 that had to be trimmed out. In X

it was 1.1 or 1.2 feet per second; in Z it was 0.5 4o 0.7 feet
per second. It was a good burn. The thrust vector was extremely
soclid, and I don't renember seeing any trangient in the initial
burn. I wasn't watching the girbal position indiecators; I was
watching the error needles and the FDAI nwiber one ball. It

vas solid as a rock. The chamber pressure was spproximately

93 pei and looked very solid,

One asnomaly prior to the shaping burn was the fact that we did

not have properly indicating FDAT sttitude error needles. We
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CARR went through the malfurction procedures end ecame out in 2 box
(COKT'D)
“hat Indicated Lhat we had cither a procecdural protlem cr a
software problen., To clear il up, we had to ZNTKER VERB 3&,

reload the DAP, and do a VERB .6 ENTER. Fror then on, any cther

attitude error needle problems wers procedural.

Suil Integrity Check: Thls was done in the beginring and never

done agsin,

IMU Align, and GDC Align: Yominal.

GIBSON Activation of the Water ¥vap System: That was nominal, straight-
forward. We got good steam pressureg and everything seemed to

be modulating al the right temperature ranges; no problem.

CARR We moved the DAC over to window number 4 and Bill set it up;
there's really nothing to debrief on the setup procedure for

that. Command Module RCS Preheat was unnecesgary.

Final Stowage: Ed took care of that. Between the shaping burn
and the deorbit burrn we had vlenty of time to c¢lean house and
have 4 it to eat. By ther, a1l three of us were extremely
hungry. We ate all the food that was in there, except that
Bizl didn't bolher wiih the wveal and barbecus hecause it was
cold and too messy to eat. We drank all the fluids; we're glaa

we did <hat,
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GIBSON We drank up everything except the grapefruit juice. We all had

threce or four drinks when we were in the cormend module.

CARR I think the food situation on R plus zerc day was bad because

there was a 6- or T-hour period between breskfast and lunch.

GIBSOK Just the day before that, we had packed three mesls intc an
8-hour pericd. We should have saved one of thoce meals for

the following day.

CARR That might have helped. But, at any rate, after breakfagt, ve
waited 6 or 7 hours to have lunch. Then we waited 10 hours for
dirner. T was so hungry that I nad a headache. My metabolic
system must have been all mixed up on R plus zero. I'm sure

my stomach was convinced that my throat had been cut.

POGUE We need special packaging for food and drinks in the command
modile, It is inconvenient to eat in there because the food
and utensils are so hard to handle. T knew that the wveal was
too messy to be eaten in the command module, but I tock it in

there just in case I got wvery hungry.

CARR Final Stowage: Ed 4id most of it. There really wasn't much
to be done. We Jjust made surc the urine bags were up against
something solid on the aft bulxhead and got all of the trash

put away.
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GI350H

Pyro Bat Check: After final stowage was complete, we did a

cyro bat check. It was strictly routine; nc probvlems.

Command Module BCS Activation: During command module RCS
activation, we and the ground reglized there was a problem, We
blew the vyros on both cormand medule RCS rings, and immediately
the ground noted a gradual loss of helium pressure in ring

number 2. Tt was easy to see on cur gage, fco.

The ground couldr't tell whether it was a propellant or heliur

leak. My cconcern was that we might have propellant leaking

somewhere into the shell orf the vehicie and that upon pulling
'

some g's, it might show up ir a bad area. We Just didn't know,

and there was not mich we could do gbout it,

It was aboub this time that we began to see lce cerystals conme
whistiing by the left-hand window number 1, some of them in

large batcacs,

We nad scen those crystals before we did the RCE activation.
I think that waz what convinced us that we were not really seeing
any vropellant, We were really seeing the water beiler. It

did meke us think a little, though.
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CARR

There was an element of doubt. I think the ground, in watching
the helium situation so closely, managed to convince themselves
that we had a propellant leak. But I don't think they reached

that decision until well after the deorbit burn.

Loading of P30 and related items was no problem whatsoever; very
nominal. We did it as early as we could in order to minimize
the rush at the end. We got a preliminary decrbit burn pad

which was adequate, although 1t was not updated to finel.

The TVC Checks: They went well, promptly, and with no surprises.

The Separation Checklist: That was also straightforward.

We whistled through that. Bill watched bat A rather than

bat Charlie. We have no notes in our checklist indicating any
ancmalieg. We went to the burn attitude as early as possible.
Ed did an optics check and an IMU check, and we came out in
good shape. Because our sunsets were all running 15 minutes
late in the entry phase, we did not have an early, lelsurely
nighttime to fire up and take a lock at the stars prior to our
burn. Had we waited until sunset to look at the stars, we'd
have been right up against the burn. So we took a look at the
stars sbout 5 minutes before sunset. The IMU was so well
aligned and drifted so little that Ed did not even have to
lock into the telescope. We would drive the opties to the star
we selected for boresight and Ed would find it in the sextant.

9-13



GIBI3CN It was straighlforward in the sextant. I usually locked In the
Lelescope and could sometimes see the star right at the crigin.

But the final check was always made with the sextant,

CARR TVC Check: No problem.

Deorbit Burn: It was done on time. We trimmed the residuals;
I don't remember what they were on NOUN 85 prior to trim. My
general Iimpression was that the deorbit burn was more precise than
the shaping burn, having less residuals thet needed to be trimred

cut.

This time I was quite pleased with the vreciseness of the horizon
check. I carefully made sure that 1 had the parallax out by
iining up the inner and cuter lines on the window, and this

time the horizon check worked, whereas last time it had not.

I had nuo doubt that I was locking at the horizon because our
burns were close encugh to sunset time that we still had plenty
of airglow., I wasn't locking at any false horizons, nor was [

loocking at any terminators.

Deorbit burn went very nicely; it was an B second burn. And
Bill was c¢alling the on and off times. It was right on the
money, as was the shaping burn, I never felt that T was going
to have to do any manual hackups. We managed to control our-

selves and keep our NOUN 85 up so that we could call down
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GIBSON

CARR

VERB 82 first. We didn't get rushed to the peint of cleosing
out averasge g, NOUN B85, before we took a look at our entry

parameters.

We did not record those, but the shaping burn entry parameters
were approximately 2L0 by 96. We called those numbers down to
the ground. On deorbit, we burned down into a minus perigee;
I cvan't remember the number. No problems there. The entry
parameters were good, We did our VERB 82, then locked at our

parameters and were well pleased with them. We went on to a

VERE 66 ENTER. Bill and I took our scop/Dex at the first

desirable time, approximately 18:L0 PET.

I toock mine just before the deorbit burn, 19:L40 or thereabouts,

It was approximately 20 minutes before the burn when he took

his scop/Dex,

We then did the RCS check, which presented no problems. We
did not check RING nunber 2 because of the problem with the
helium. By the time we got to this check, I think the HELTUM
was down to sboul 2200 or 2300 pounds pressure. The MANTIFOLD

PRESSURES were up; everything looked good,
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Jerry did not enable RING 1 in the AUTD RCS. 8o later we also
closed the propellant ISOLATICY valve of ring 2, But initially
we had 1t cut off only by the SELFCT switches over on the AUTO

RCE.

You pressurized RING 2; then we saw the problem. You put the

command module RING 2 swltch to OFF and got a barberpcle there.
That was not done initially.

It wasn't long after that. They told us that's what they wanied

a5 Lo ao.

There was a time period in which you had not enabled them on

the RCE; wvou had not enabled ring 2.

Yes, we nad a helium leak, so the ground advised us that we
should not test cut comrand module ring number 2 and that we
should leave the command module RCS switch number 2 off. They
gald that nurber ] switch could be left on. This was dene
before the burn. After the burn we got into the command module
RCS check. The orly ring that was checked was ring nurber 1.
While we were in the command module mode of operation, I did
not have the AUTO RCE thrusters for ring 2 seleched; they were

off., We did only half of the check. But the check on ring

number 1 went okay; we got firings. We could hear the solencids
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popping in the command module RCS. It was night time, and we

courd look outside and see flashes from the firing Jets,

We did the next step: YAW LEFT, 315 degrees for the separation
attitude, We were at that time, T believe, in CMC-3, and we
made the procedural error of not going to cpacecraft control
B8C5. We stayed in the CMC-3, We we were yewed off tg the left,
8 yaw angle of 315 degrees, and we exercised the option of
entering P61 prior to going to P62. We jumped into P61 and
loaded lat and long, and heads up/down minus 1, and we took &
lock at NOUNs 60 and 63. We were interested in seeing what

garma EI was, and it was asbout 1.7 something.

After we looked at nouns 60 and 63 we proceeded, got into
program 62 and the CM/SM gsep regquested routine. We continued
through the checklist. That's where we began to find we had
problems. There was no doubt whatscever on separaticn., It
was good pyro action, a gocd hang, and we were without service
module, As soon as we separated, I began to throw in some hand
control movements to begin moving us toward the entry attisude.
At that time I became aware that I wasn't getting any responsze
to PITCH and YAW. We went shead and held that one in asbeyvance
while we got the docking ring done. We got rid of the docxing
ring; and, again, we got a very strong pyro acticn. There was

no doubt that we'd gotten rid of our decking ring. I was not
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CATR locking outside at the time, because I was getting very con-
{CCNT'D)

cerned about my attitude control situation. I didn't get to

see any flashes. 1 could see no visual cues that would indicate

loss of the docking ring and the service module,

I was becoming very concerned. We had a pitech rate going, and
we were heading for zero degrees pitch. We had a yaw drift
thalt was heading us toward gimbal lock, and we had roll control.
I was in the CMC-3 with the three SCS MAN ATT switches in MIN
IMPULSE, I immediately went to 8C5 and tried it. I got no
firings in PITCH and YAW. T tried 5CS RATE COMMAND and got
nothing. About that time, Bill shouted, ™e'd better go
direct,”" but I was already moving toward the direct switches.

I turned roll CONTROL 1 and 2 to DIRECT. I stopped the pitch
and the yaw rates and headed us toward the entry attitude using
direct. We were doing a lot of talking at the time. We do not
think we got automatic transfer when we did separsalion. We
don't think we got transfer over to the command module control

system.

GI3SON  We got no firing at all, so I switched to comamnd module. Then

I think we got firing in roll, but not pitch and yaw.

CARR I don't know if that's really true. It could be that I never
did try roll. We may have gotten auto transfer and just didn't
have pitch and yaw.
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When I hit the transfer to CM, I thought I heard a relsy go.

T noted that the RCS entry DAP was functioning; however, 1t was
Just as sloppy as in the simulators. I think that exonerates
the autc colls, because, if the RCS DAP was functioning, that
means the auto coils were also working., Five or 10 seconds
after loss of the docking ring, I went to 5C8 and still got no
results, Finally, I switched to the direct coils in order to
get control of the spacecraft and move it into the entry

attitude.

I cannot believe it was a configuration problem because

everything worked in the test.

However, it didn't work in rate command elther.

Communi cations blackout: We had ARTA before going into blackout.
The ground tried to pass us some data; however, we couldn't read
it. They reminded us that ring number 2 was available only in
an emergency situation; and, that if we lost ring 1, we should
go shead and spin up. The ground's best guess was that we

were losing propellant from ring number 2 and should be figuring
on & rolling reentry if we lost ring 1. They alsc tried to

pass some word to us concerning oxygen, and we could not under-
stand wvhat they were saying. We found out later that they were

trying to tell us that we should put the SOMAs on for entry.
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They were concerned about RCS fumes coming into the command

module when we hit the water. However, the ARIA was completely
unreadable., A lot of our time was taken up trying to understand
what Crippen was passing up to us. We never completely understocd
it, That's one of the problems of this comm gystem. In the
future, we should either have a good comm or not depend upon

it. It's disturbing to know that the ground is frantically

trying to tell you something and you can't understand it, TIt's

disturbing, because you wonder what has been forgotten.

After we separated and gained contrel of the spacecraft, we
Jjumped into P63. We were wondering what was wrong with the

RCS mode. At RET 0.05g minus 5 minutes, we did the scheduled
checks., Then, at 0.05z minus 1 minute, we did the horizon
check. The horizon was right vhere it was supposed to be, and
that relieved our minds a bit more. At precisely 27:26, 0.05g,
we went to EMS MODE, BACKUP VHF RANGE and got the EMS rolling.
We got the 0.05g light and threw the ROLL switch; 0.2g came
along on time. The down-range error check also came out

nicely.

Let's go back to the horizon check. You never were gble to

get that.

That's right. I remember saying that the horizon was going to

be right on the money. However, we were surrcunded by the pink

ionization cloud before we ever got to horizon-check time.
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The 0.05g check differed by sbout 10 seconds from both the time
given and what the computer saw. We were bullding up right there,

and it looked very good.

Physiologically, I could feel 0.05g.

The down-range error check and the beta check came out well,
Minus 228 was the actual value, and the lowest we could have
gone was 202, We were within the box on that. We were off by

50 as compared to TO at the maximum. I was surprised that it
wasn't better than that; however, it was still within the limits.

2o we took the G&N as good and continued the CMC AUTO.

Sometime after 0.2z and the down-range error check, we decided
that the G&N was good, I shifted it over to CMC. The next
check on the GEN was the cross-range check, and that worked out
fine, The cormand beta angle response came approximately

20 seconds early. However, it was no problem at all.

Ionization: we were enveloped in the pink ionization cloud
pricr to horizon-check time., I felt good about the horizon
because it was moving in the right direction; therefore, I was
sure that we were going to arrive on time. The cross-range
check went well; 3 g's is ebout the most we pulled. We went up
to 3 g's, backed off to sbout 2.6, went back up to 3 g's again,

and held 3 g's for some time. found no problem in roving my

9-21



CARR grms arocund or reaching down and pumping up my suit a couple
(conT'n)
vimes, I was even able to 1ift my head to lock down to see

what my sult pressure was,

GI3SON +% certainly aid feel heavy, though. I tried to hold the check-
list off my chest to read it; however, at 3g's, things were

prebiy heavy.

BPOIIE T was abZe to get uvp and twrn the DAC on and off with no probiem,

but there was definiteily a heaviness,

FORIE Concerning fireball photography, everytime there appeared to
be a significant change in the fireball. I'd reach up and use
1 <0 2 seconds of 2L frames per second. I did that six or eighs
times, and I got ar end-of-fiim light. 5o we didn't get any

mainr parachute photography.

GI1380N  VWhen we first saw the lorization, 1t was Just a generaZ pink
cloud arcund the spacecraft. Then as we got down farther we
started to get ablation of the heat shield. I saw three major
arezs where the bright corange particles were flowing by. One
was on the right, ancther was up the center, and another was
on the ieft. I'm not sure why we saw three distinet cnes, as
oppesed to a uniform area, other than the fact that the pads
where the spacecraft rested on the service module supports

terded %o burn off more., Those were open areas, and I suspect
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that those areas were burning initially and the corners were
burning off of those., Maybe that's what we saw initially as

opposed to the total area across the ablator shield burning.

I'd like to get a resolution on that because that bothers me
too. At first, I thought it was similar to an optical
phencmenon you get when you're flying in a snowstorm. That is
no matter which way you look, 1t locks like the snow is going
awey from you or caming toward you in that direction. You have
three windows you can logk ocut of, and every window you look
out of, you see a concentration of the particles in that

direction.

I could look ocut and see the three distinct areas. I could
also see the roll Jets firing; they were wvisually distinct.

S0 I could tell that we didn't have an optical illusion.

To substantiate what Ed's saying, I deliberately changed my

field of view out of the number 4 window to see if T would see
the particles concentrated in that area every time I changed

my eye position, and didn't. There were distinet paths.

I saw the same things toe. It wasn't an overall glow that got

brighter and brighter. There was g very definite stregking.

90,000 feet. OSteam pressure. 1 got it right on the money,
and the time was messed up because I said watch for 50,000 feet
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and you said you were watching the altimeter. I was waiting
for 50 seconds to come. You came off the peg at about 35, 38,
40 seconds, somewhere in there, way early, I forgot sbout the

wateh and went to my cue cards.

We came off of 50 K and we immediately started through our
checklist procedures. We didn't have any problems at all with
that. Ed would call out the step and whoever had to do it was
calling back that it was complete. We passed 40 X without any
problems. The spacecraft was very staeble. I felt no desire

to stabilize 1t with RCS.

I did notice a lot of buffeting coming down through, I believe
transonic. I'm not sure what altitude it was. It was the same
type of buffeting as I remember on launch when we went through

max qd.

Drogue Chute Deployment: There was one big bang, and, all of

a sudden, I could see risers moving out in front of us. Pop,
pop - I could see two drogues. They immediately grabbed us. We
had a short period of oscillation that damped itself out after

a while. The drogues grabbed hold of us and got us settled

down .

Immediately, the pressure started filling the cabin, I was

impressed. In our simwlator, it seemed that there was a lag.
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I was alsco surpised that I didn't have to clear my head., I
didn't have to valsalve or anything like that. I fully expected
that in mcving quickly from 5 to 15 psi I was going to have to

valsalva, and it was not necessary.

I was surprised at how much the drogues slowed us dowrn. I

taought there was a lot of deceleration associated witk them.

Then we got the pyro firings that came =along with the main
deployment, again, as loud as the docking ring deployment.

We could see that the drogues had been relessed and the main
risers were hangirg out, I saw three beautiful orange and
white maln chutes start to blossom out in the reef position

and it didn't seem that they stayed reefed long. It wasn't long
until they disreefed and we were in fully blossomed main chutes.
We had a nice, smcoth ride from then on down. There was very

little oscillation,

Communications: Communications were good. Ed was in comrmuni-
catvion with recovery and was reading them his lat/longs through
10,000 feet. We let the folks on the ground know that we were
ir good shape, A1l the procedures, from the drogues on, were

followed without any problemn.
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Pitch and Yaw Entry-Control Problem
As we all suspected, our problem was - more procedural than
anything else. The situation was that prior to separation, in
the separation configuration area, one of the steps is to pull
four circuit breakers, two pitch and two yawy pitch 1, pitech 2
and yaw 1, yaw 2, These were the gimbal motor breakers they
wanted pulled. 1In our haste, we managed to pull the four SCS
pitch and yaw breskers that are labeled a great deal alike. They
are only a couple rows above the other four breakers. There are
no excuses being offered here. We pulled the wrong breskers
and got ourselves into a problem. We dAid the way we were trained,
that when you find out one system or one area of control is
untenable, you shift to your next tenable lewvel or you retreat
to your next trenches, and that's exactly what we did. We
activated the directs and gained cur attitude. We realized
after separation that we had a roll capability on auto coils;
it was Jjust pitch and yaw that we did not have. Because of
that, I felt no worry about giving it back to the computer, and
I was resclved to continue with direet if piteh or yaw started
to drift. Bo there are scme questionsg now cagt on what we said
previocusly in our debriefing; that is, did we or d4id we not get
an autc shift from service module to command module? Right now
there's a big question in my mind. I don't know 1if we got a

shift or not. T think maybe the data can tell. T suspect, now,
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that we did ges a shift bus didén't recognlze it because we had
loss those two sets ol auto coills.

I wouid like to snow when you dc shift i there is a relay ithat
vou can hear thrown. As L recall, wher I hit that swlitch man-
ually that ceoincided with hesring a clurk over on one side of

Lhe vehicle, That may or may not bz essociated.

wWe 55311 do have a questicr in our miands zs 4o whelner we chilted
ovaer cr aot. T osuspecu we did but Just dldn't reccgnive iDL,
The mroblem waz rot Ia lhe hardware or i1 the system; 1T was
strictly in switch configuration. "here are only wwe nesgible
fzetors that reed Lo be broughl inte this. Jumber 1 Is whsat wo
wore concerncd about riag P problems and, as I romember, the
ground was Lzlking Lo us abeut ring 2 preblems when we were
rilling those breakers and that served as a distraction. Numper ¢
is that in hurman enginecring we need to be carefud about how we
lavel things. The Tach that we had dwoe sets of oiteh ard yaw
breakers labeled very mucn alike is a votential trap which we
fell into. We're *the Tirst that have fallern Into that trap oul

=

of many who have ficown the cormand module, The fact ol fae
matter ig *hat it Is a trap. 7T ithirk thal's a good thing for
vhe human engineers Lo keen in mind when they are desighing
2ircult breaker panelas,. It 18 a good ldea to Lry to Kees from

naming two sets of clirecuit breskers with fthe sume general namcs

a0 that there's no possibkbility of pulling or scetting wrong ones.
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BS0N Ead we flown an entry on the day after we inserted, we would
not. have had that problem, other things being identical,
because we were very familiar with the command module at That
moment and everything was secornd rature. You can't deny waat
after 3 months of not going near that cormand module, a low of
things that used Lo be second nature required a little thought
and a 1ittle senrch. When you get Into z situation likce wo 414,

the thought and search time 1s cut down to a minimum, and errors

like thas will ocecur. T think we ought fto look Into systems

that are well designed and that will eliminate this posgibility

from the human-factor standpoint. I den't know how we coun'd have

received more inflight training on this but that's what we

requi red at that time.

SAAR Again that's human engineerirg or human factors. Staying away
from a system for a long period certainly dees hurt your abil’ty
and your familiarity with it. I think that clears up mest ol
the questions we had about wha® happened just after separation.
T think it's all gquite clear now exactly whatl happened. T think
we can leara a couple of human faclors or human chgineering items
from this problem. Tor the most part, we played the system the
way 1t was meant to bte played. When we made our error in
configuration, we immediately retreated to the next tenable
position and worked it. As those who have listened to the Lapes

will testify, we were certainly shaken when i% havpened but as

9-28



CARR
{CONT'D)

POGUE

GIBSON

POGUE

CARR

POGUE

soon as we went to the next control system and had things under
contrel, it was Jjust a puzzlement more than anything else. We
were puzzled all the way down; we didn't understand what had

happened.

I went out and locked at the guillotine. The reason you pull
the breakers, is to remove all possibility of shorts when that
guillotine cuts. That guillotine surely did a good Job. T went

cver and locked at them and they were just cleaved right off.

I locked at them too. I wag not locking for burn marks at that

time, but nothing gross was evident.

You are disabling a system at a critical time in flight to cover
up for ancother system. I gquestion the wisdom of that to some

degree,.

I remember thinking of that too, when I found out what the
problem was. We probably really shouldn't have been messing

with those breakers in the first place,

The point is, 1s there a way of designing the guillotine
system so that you don't have to do that? You're playing with
a vital system and after it's all over and done, the guillotine

system should have been designed to preclude any doubt.
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We owe the people in Flight Contrel an apology for not letting
ther xnow what heppened. It sppears that most of the folxs
around here have found outs about it from elsewhere, and that's
certainly nct the way to run an operation. We are gullty of

not reporting the faillure in the proper manner. We accept fuil
responsibility for that. The fact of the matter is once the
problem was behind us we were no longer concerned with it,

We were more concerned with the problems we had at hand and that
was getting our legs under us and getiing cquared away physio-

leogically in a one-g situstion.

T always thought that since the ground had so much capability of
loocking into the details cof the spacecraft via what was put on
tape that this problem weuld have become sbundantly clear t9o them

within a matter of hours.
It wasrn't hours, it was days,

Had I known that, we wouid have reporited it. I thought it would
have been clear. OCur comments on the tape should have nmade it
very clear that there was a problem. I'm surprised it tock that

long.

I was under the same misconception as Ed. It just didn't work

out that way that ftime.
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CARR I didn't feel any great urgeney to report this. I thougai aboul
it orce or twice on the waler, but we didn't have a VHF =hat
was working well, We had the keyed mike and I said, "Gee, we
cught to probably menticon this, dbut the guys will znow al’
ebout it. They can see it by listening to our tapes." Infor-
“unately, those folks did not have any reason Lo believe there
was sorething ¢f urgency on the tapes %hat needed to be ligtered
To.  So they did as we did. They took thelr packs off and

relaxed because the mission was cover, the fob was done.

u

gLz That's regrettable and I think taat it's nice thal you expressed
apoilugies, but at the same time, I figured the syster would tuke

carce of that.
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LARKDING AND RECQVERY

Touchdowr - Impact: We hit the water with a geood, solid impact.
It was a real Jolt, but it wasn't one of those things that Juss
completely disorienis you. One bang, and 1% was all over, I

was immedlately orienced.

There were no sftereffects in terrs of Adisorientetion or bruizses.

T4 was Jjust a real sharp impact.

Sequernce and Precedures for Main Chute Releasc: Bill got one

of the breakers T immediately, and T got the MAIN RELEAST switeh
thrown. Ther 3ill got nais other circuit bresker IN. All of this
wag accomplizhed within 1-1/2 seconds of the ‘nstant that we

made contact. T'm sure we goi the chutes off.

Gtable T or Ztable IT - Uprighting Procedure: We went immedi-
avely intc Stable IT. 1T don't *think it kad anything to do with
the late rele=zse of the chutesz. © thinkx it hapnened because of

+he way we nit and because of the metions we had when we hii. I'm

very giad we got the tralning thnat we did, bpecaouse we were perfectly o

that we did, over in building 260, because we were prefectly atl
home in Stable II. There were no problems whatscever. We just
calmly went to the Stable TI procedures and gct the breakers CLOSED
and the FLOAT 3AG switches thrown. 1L was Just a matter of
walting for something to happen. The training paid off; I thinx

that training time was extremely well spent.
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Postlanding Checklist -

Those all lined up except for opening up the hatch, I wasn't

sure how much was to be inside and how much was tc be putside.

Communications - Spacecraft Status: With regard to the radio

[£]

ituaticn, apparerntly the impact put us in a positicn such thaz
ve ended up with a mike keyed., Once we went back to Stable I,
everything that we were saying was going out on the loop. Our
discussions were mainly during that pericd of time and pertained
to some loose ivems flcating arcund the spacecraft - scme that
had been banged arouni wher we put back to Stable I, We saw

a white bag come by, t locked like an eight-hoie, 35-miili-
reter-cassette bag. My first conclusion wes thet locker 84 had
been left open and thait all the film previously contained iherein
was out floating loose in the spacecrafi. It had me very upset
for g 1ittie bit. Bill assured me that he had closed it after
ke put the film in. By that time, we retrieved the bzg and
agssured curselves that it was not a cassette bag, so thaet little
"tempest in the eapot” died out. Hot realizing we had a hot
mike, we lay there and just small-talked for s while. Heard
nothing from the gromd. I decided it was sbout time we sazid
something to the ground since they apparently weren't saying
anything toc us. We all tried transmissions and go nownere, At

that time, Fd whipped into the alternate procedures for the case
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CARR in which you get ro contact with the recovery. That's whnen we
(CORT'D)
found we had a hot mike. IEssentially waat he did was tc have
Bill and T turn OFF our VHF switches on pane’ 6 and 9 =znd go to
Lhe RECEIVZ positicn. That put Ed in a position to talk to the
ground. Wiaen I wanted to talk to the grcund, T just mcved ry

YHF switch from RECEIVE tc TR - using that as a mike button -

and then moved it back to JIFCEIVE when I was finished talking.

CASR Battery Fower: It seemed to me that we had plenty of batlery
power.
FOGUE  We were con the postlanding power setur. 1 turned the MAIN BUS

TIk OFF at 800 feet or whatever it was and pusahed in
the PLIGAT/POST LANDIWG, BAT A, B circuit breakers on panel 5.
A1l you were pulling off those batteries were the beucon, the

VHE, and the lights on you side.

CARR The beaccon finally got tec us because it was reking so much racket.
We turned she BEACON OFF. That didan't scem to upsct anybody in

recovery; so we let thet ride.

Temperature and Pumidity: I don't remember having becn umcom-

forteble. I remermber that it was = little zlose in <here.

GIBSCK Got a little clese, a little warm, a little humld, but not

territly umconmfortable.
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Five more degrees, and it would have been bad,

I didn't feel it was getting unbesarable at the time,

Postlanding ECS System: Adequate. It was beginning to get a
little bit closer. Ventilation was falrly adequate. We did not
have the PLV VENT wvalve open nor the elephant trunks deployed.

There was not even a trace of seasickness.

I felt real good.

We were very, very fortunate to have such nice, calm seas to

land on.

Couch Position; Physical Jomfort: 1 was not uncomfortable at
any time. I was very, very glad that I hsad strapped myself in
tightly. When we hit, there was no body rattling that I knew

of; I was in tight.

Physical Comfort: With regard to the feeling of one g, I felt
as though we were still pulling 2g when we were on the maln chutes.
I knew we were just pulling one; however, for the first 1% or
20 minutes, I felt that we were still pulling 2g. What really

surprised me was how much every part of me weighed - the arms,
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GIBSON the iegs, 1t was really Jjust an effort to

(CORT'D)

FOGUE

CARR

move any part of my body around, to roll cover and lean on sn
elbow. I had to pick up my whole trunx and move it around, and
that was Jjust a brute physical effort. I might add here that

I was very aware of the weight of ny head when we were in
Stable 1. I could rezlily feel my neck ruscies being strained,
T never hurt my neck muscles; they never have bothered me. Bul
I sure did Teel the weight of my head by reascn of the strzin
on the neck muscles. Sure means that you haven't been doing
very ruch work with all your ruscles for cuite a 1ittle while

there.

At B000 feet I decided I had better get the lHasselplad out of
J-1. I reached over the back of my heac, which is rot too
difficult a maneuver while you are on maing. I got hoid of the
camera with hoth hands and started to 1ift 1t. 1 almost drop~
ped the camersa, 1t weighed sc much. I felt it weighed sbout
35-L0 pounds. 7Placed it right on my chest, tock one picture

of the mains, and figured that it really wasn't worth that much
effort. Then I had to hold the camera right on through splask.
I didn't think I would be able to get it back in before we hitb.
I was appalled at the weight of the Hasselblad while we were

on the mains.

Internal Pressure -
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FOGUE  They repressed the cabin, which what culte normal. They kent

menticning the pyros' odor.

ZAHR That's & good polnt. We could sure srell the pyrcs.

D FERERY a - Te B . - T T -. i
3U3E0E As soon as the drogues wenn cuz, T was able Lo smell

cordite.
FOGUE 'm not really surc 1t wasn't the aeat shielid.
SAKR Well 1t rmay have been that, tse. But it was thal kind of an

odgr, Sike insulalion burning.

TIBECH Tt persisted al’l the way down, until we cpened up the hateh.

CCGUE We plckea up the odor tae minute the drogues went out znd we

started to repress.

CARR S/C Powerdeown Procedures: No problems. They were well writlen.

We [ust marcked right through ther.

Egress; Crew Pickup: The ghip came alcngside. We could see i3
out of hatch windows number 2, 3, and 4. 1 mast say, L really
enjoyed looking up, and it was partieulzarly plain, VWhen we
cguld see the United States flag flying from ithe magt of the
carrier, that really made me feel good. I remarkec about It.

~t made me pretty proud. They heisted us avoard.

o
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Let me say one thing about the windows. I wish we had cautioned
the swirmers to stay away from the windows. All the contamina-
tion that we got in flight was on the windows., As soon as the
salt water hit it, we got sort of a crazy effect. If ycu can,
remember what custard pudding looked like when your mom made it.
fter it coocled, you got that film over the top of the pudding;
underneath, it started shrinking a little bit. The thin layer
then began wrinkiing. I had s lot of that on window number 2.
As the swimmers mcved around the spacecraft, splashed, and put
their hands up to the windows tc look in, the contaminaiion
residue was slowly destroyed. It's too bhad, because there was
very definite contamination cloud arcund us up there. There
rust have been a lot of contamination floating arcund because
there was very strong proof to us that there was deposition all
over the spececraft - all over the windows and everything. It

looked like we had some pretty good samples of it on the windows.

We watched the swirmmers hook us up to the cables, and we were
hoisted aboard. We were all ready to go when we got to the egress
situstion., Ed will debrief a little bit on the hatch opening
problem. The guys on the outside did have trouble opening the

hatch.

GIBSON 1 gkipped the one on GN We got the other pert of thnat hatech

X

configured properly. I'm not sure what the other problems were
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3IRB0N
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outside. I think maybe they made the pull before the nitrogen

pressure got the door swinging open wide encugh.

There was a problem with the crank out there when we were irying
te unload. While they were fiddling with the hatek and trying

to pull it open, I noticed that the dogs or the hatch were not
fully retracted, The first couple of times, it would open a crack,
ard the dogs would kit against the rim of the hatch. They would
push it back down and try tc cpen it agsin. Finally, the hatcn

opened, and we ernjoyed a beautiful breath of fresh air.

The doctor came in and talked with us about our physical well
peing. They teook our blocd pressure. We did some maneuvering
arcund, sitting up, and lying down in order for them to gei sore
good blood pressure data or us. All three of us felt very gcod
and extremeiy heavy; the vertigo was strong on &1l of us, partic-
tlarly when we were in motion. If we lay cquletly or sat quietly,
the vertigo didn't bother us. As socn as we moved, we all three

experienced it,.

Especially when you rotated your hesd. My translation wasn't

oo had.

The egress sequence wag SPFT, FLT, and CDR. HNo problem. We took
our time. The doctor and the guys that were helping us cut cf

the spacecraft were continuously admonishing us tc take it siow
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CARR and easy, to lean on then, not to sweat about anything. We got
(CoaT' D)
out in pretty gocd shape. During the egress ! never felt dis-

oriented, although I 4id feel the verligo on cccasion. [ always

knew which end was up and which way the people were.






11.0 COMMAND MODULE BSYSTEMS CPERATIONS

11.1 Guidence and Navigation

CARR I35 Modes: INominal; launch through rendezvous, docxing, and
reentry. We had no problem with the ISS System. The IMU appeared
to be tight. There was very littie drift and what drift there

was, the ground seemed te have a very good handle on.

CARR Optical Subsystems: I didn't loock out the optics during the
whole rendezvous sequence., The only time I used the optics

was on orbit, when we were doing nu, updates. I had nc problem

Z

with it. I% work beautifully.

PoGUR It was Jjust like the simulator,

GLBSOH Hspecially on orbit and the optics were stable. It was eXcep-

tionally easy to mark.

CARR The only thing that bothered me on orbit was bringing the
telescope out of its storage container and mounting is. I
found it was hot. That surprised me, It never cccurred to
me to expect that. I asked the ground and they z0ld me those

were the lens heaters.

Computer Subsystem: The CMC worked like a champ. You fed it

good data and it came up with good data and everything was
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veautiful on that. No problem on the CMC unless we want to call
this attitude error needle problem we had prior to the shaping

burn as being a computer anomaly.

You sald that was covered by =2 program ncte.

It was covered by = program note apparently, according %o wisi
the ground passed up., It appesrs that just reactivating thne DAF

fixed that one up.

5&4 Consrols and Displays: No problems whatsoever.

Procedural Data: No problems.

CMZ SFS TVC: Everything was strictly nominal. I had no

indicaticns of anything the slightest bit off ncminal,

1i.2 BStabilizetion and Contrel System

Nominal down the line. All of our tests went heautifully and

-

I 3idn't see the twitch that werried people a lot on the 3PS
yaw gimoal number 2. People worried sbout this in test ana
CDoZ. It was fully documented., I saw a tiny bit of that twitch,
but it was nowhere neay the magnitude that we had during the

test, I don't remember abt any time experiencing any kind of a

transient. EFEverything was solid.
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11.3 BS8P3

CAINR Lelta-V Thrust Switchnes: T eomplained about the Delta-V thrust
switches in test. In the sinulator, I got used to being able
to slap those covers and get the switches turned of?, In tne
gpaceceraf., I would slap the covers and it wouid turn the
swiiches off, but the covers stayed up. 'That bothered mwe, I
would go pack and cicse the covera. It worried me that I hada't
closed the switch. bkverytime I locked under the cover, the
switch was off. That's one of the problems we have with the
simulator. The same thing with the DIRECT O2 valve. VYalves gel
used so much ir the gimulator that they get loose and you think
tnat is she way the reel world is. When you get in the real world
and all the switches are nice and tight and the valves are
nice and tigh%, it becomes abnormal, We better work cn cur

simalators and spend nore money in keeping our simulators in as

high = fidelity as we can, 3Surprises like this mske you uncom—
fortable when you are in the reul vehicle. The real vehicle [s
a place wherc yoi need tce be comfortable., You fon'it need

surprises.

Frgine Thrust Vector Alignment: I didn't notice any misalignment.

Delta-V Remairing Counter and Hocker Switch: They worked just

like the simulator.
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ZP3 Thrust Direct ON Switch: [ never had to use it. It felt

Just like the simulator when 1 used 1t during the test.

Direct Ullage Button: I never had to use it.

Thrust ON Button: [ never had Lo use it.

8P5 PC: It works just like the simulator.

PUG3: WHever even worried about it. PUGS should be N/A,

11.4 Reaction Control System

I was able to monitor it as we did in training. We had to
bleed over between one system to another — the PSM and the main.
The service module systems were good, The command module was
something else. When we pressurized the CM it started to bleed
down. Ring one had 3600 and the other had 3400. We saw this
and so did the ground. It bled down to about 2000. Between
2200 and 2000 it seemd to slow down. When we arrived back on

the ground, we found out it was not a preopellent leak. On de-

tanking, the tanks had exzetly what they were supposed to have.

I didn't use BCE but monitored it during training. %he gages

and read outs are poor.

Bill is right from that standpoint. It toock a long time for me

to understand the indicators.
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The whoie RCS system is poor.

The talxbacks required a special cue card to decipher them.

There should be an easier way Lo present this informstion,

Humar factor and contrel panels are a goal everyche 1n aerospace
should be working on. The 021\12 panel in the STS of the workshop
the best. Everything i1s cn the parel. These are no hidden

functiors cof these switches.

The Reaction and Control System from the CDR's wview: 1% was
goocd to put in a hand contrel activation and feel scomething in-
stead of looking at a rate needle., Tt was nest t¢ receive a
physioclogical cue when you moved the hand conircller. It made
me feel I had a greazt deal of corntrol over the sypzcecraft, =
didn't feel the spacecraft was light. I had the feeling it was
neavy anda dense. All three cf us sensed the slcsh ol the pro-
pellants and 21l fiuids in the spacecraft. When you moved the
hand contrelier in pitch or yaw or roil I didn't feel = crisp
accelerstion or a bang. I felt like we ramped into cur moticns.

I had the same feeling when we were irn min pulse.
Like you're flying an elastic body.

Fow I can compare that with something like the ASMU, MS0Q where
you put a bang-bang inpul into that thing and it jerked ycu
arcund because you were light. You nad a fairly low inertia
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CAFR there. It was obvious, controlling the command and service
(CCHT'D)
module, that you were pushing a lot of mass around, But it was
a good, sclid feeling. It was a good, comfortable feeling, I
felt that I was ahead of the vehicle and everything was well
under contreol. The Reaction Control System I thought performed
very admirably with the cne exception. That was after separa-
tion. I wished we could understand what happened there. I
might also add that in the command module RCS 1 could hear
the solenoid valveg banging and cracking. It wasn't just
plumbing noise because you could hear the solencid moving,
It scunded exactly like the solenold valves on the ASMU, MS09;
when you turned off the gas and cycled the gclencid valves to
‘make sure they were working, you could hear the clack, clack as

you opened and closed the valves, You could hear the same thing

in the command module during the RCS checks.

11.5 Electrical Power System

POGUE The fuel cells operated nominally until they were shut down on

about day 19 or 20.

CA3R I was pleased to see that the fuel cells went longer than any-
body expected. I am glad that about 2 years ago we decided it
was foolish to dump those fuel cells early and that we should

get as much cut of them as we could.
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"he associated water storage was taken care of by the servico

moduie tark, sc there is ne problem there.

Havteries: We were gulite conceorned waen we had the preoclem with
BAT A,  As scon azs we Tourd 1t was apparently contanmiration of
the cirecuii bresgker, then I was quite relleved, [t appeared to
be a problem Sthat yeou could work arcund, and I'm sure that the
batiery peopie are very happy that their batteries lasted as

long as they did. In econ/urction with the batteries, I wou:d
like to put in a plick for a4 more pogitive indicaticn of func-
ticral configaraticn, When we throw bus tie switches, we nave

to meniter the pat buz cor the main bus or whatever it happens

Lo be that is supposed to give you the besl indication. You

nave to wabch gages and you are never guite sure whelker you
huve gotten Lhe bus Lle or not. 1o sctusl faet, T think thereo
are aiways ways ycou can confirm i%, but when time Is critical,
such =23 just prior 1o a burn, you wourd like rot to have Lo worry
about a subjective interpretation of zn anslog meter. 'Thati's

my point. Wny don't we design someining into the system which
gives g a closed loop feedbzsck of 2 proper conflguration uznd
rot Jjust that the signals have been sent out, but that the tie
nas been made. In adaition to that, we have the cther probliem
of the batteries up theres fcr three months. Jerry was caccking

—

them every weeck, but they never had a lead put on them. Ior



POGUE
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long duration missiorns, you have to have scomething that ycu can
maxe functional demands on pericdically tc make sure that you
don't jusit have continuity established in circuliry, bui that

you do nave a functional liability estanlished.

Battery charger works with no problem.

oC and AC monitor were both just fine, At times I wasn't guite
sure whether or not we had achieved the configuration thsat we
had. For example, MAIF BUS TIE A/C switch: When I turned that
an prior to the phasirng burn, I was not confident that I got
BAT A tied on because cf the low indication. The voltage was
dowr: on BAT A to the point thet it weuid not coatrivute encugh
to the total demand because the deszcent batteries, 300 amp hours,
were handling a1 the load, Wher I tried so check the success
of the bus tie configuraticor by watching the BAT A4, it didn't
work out too well., So I punened BAT C 0F, and then I could gee
a gocd load estabiished on BAT C. Ground toid me that they were
pretiy confident that BAT A was OF and I had nc reascn to disa-

gree with 1t. In arny event, it all centers on configuration,

AC Inverters: TFortunately we never had an AC failure as we did

in the simulators; so it was no problem there,

Main bus Tie Switches: Worked fine right up untili they were
turned off st 800 feet, I hsve already mentioned the problem
that's relsted to those.
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Jon-essential Bus Switch: I checked it out prior tc the sepn.
I went through all the procedures with the special contingency
cable, opened it up and saw where it hocked up, ev cetera., I

don't think I ever turned the switch CN.

G&N Power Switch:

Regarding the IMJ switch on panel 1, aprarently screwnere alcng
the line the screw was not tightened that holds the switch

guard together and the cagstle nut on the end managed to work

its way off before we got docked. By the time we got docked and
were in the command module that night, the bolt had managed

te swim its way out and the washer was loose; so we stuck those
on a piece of tape. We never got around tc fixing that thing,
and on about day 50 to 55, I went down irtc the command module,
dcing housekeeping, and the IMU switeh guard came floating by.

I gathered all pieces I could find ard put them on tape. Final-
iy, during prep for packing up the cormand module cn retura,

I found enough of the pieces so that I could put that whole
thing back together. It appears to be a quality centrcl

proolem,

Cryogenic System: We Jjusit used the hydrogen and then finally
vented it after we killed the fuel cells. Then we just kept

on using the cxygen uniil we could manage the pressure.
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CARR I worked with the cryo vert valve and the poiy choke and The
rest.,  Iodidn't really worry about It teoc much.  ihe ground was
watching what was going on, and zbout every other day they would
send mo up the word to discormneet this or that hose or Saxe taat

i 3 .- -
govten ulong

valve ocut or put 1t In. We probably could have
very nicely withoat any of that stuf'f. We could have just
powercd down the crycgenics and forgotten about them and msybe
acver have had any protlems. We only had pressure protlems right
P

£l the teginning for one day, and Lhen it sall toof care of

itself.

PoGUI Cabir {ighting und Centrcls: IZverything worked,

Spiit Bus Operaticns: Everything was split bus and forturnately

we never nad to tie them together.

Gimbal Motor Iransients: UThey did not exist, I had to looz
very carefully just to see the gimpal motors come on arnd during
the gimbal irim check and MIVC checks as the change in current

flow was very low. 1 saw no transiernts abt all.

11.6 Environmenzsszl Control Systenm

CARR Oxyegen System and Cabin Fressure:

GIL33CH I really fcund rc problems. We had worked malfunctlons s0 many

times on “he ground that I think I was perscnally spring loaded
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{coui'o)

CAER

for oxygen lesks and aXl kinds of things that might show up, B
we never had anything develop. It was easy to moniteor, 'hme
oxygen contrel panel down there in 350 - 351 was really ro
probler to gel to, even in the ecarly part of the mission when
we nad to do it after inserilon te get the emergency cabin
pressure regs on. We were able to do that guile easily in sero

ard T reszliy nzd no problems with the sysiem at all. “he conly

nrogclem iz that 1t is diffIlzult te read the REPREES PACKAGE

(ther than that, the oxygen systerm was not tco bad.

in Atmespghere: We never had ary vrovlems with that, Were

we running a 1ittle or the high side?

Fo, *ust a 1ittle on the low side; on the low eand of the tand
b ] >

[

wien we got Iin and it stayed about that way.

T

Water supply system: We didn't hardiy gel tc use the water
surply system, DJuring the launch thrcough rendezvous we used it
tu rehydrate our food. We nad no water gun, We nad tc use the

food reconstitution panel,

I

Water Glycol System: The only protliem the water glycol systen
presented Lo us up there in orzil was sccumulation cf cendensale
water on the panel right around parnel 3/7 and resulting ice, I
Just kept a lot of towels in the area, and everytime I would

come up to do my T-day check, it wouid manage to melt most of
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the ice. Then I would fill about 3 or 4 towels full of water,
bring them down - ice cold and sloppy ~ to the waste management

compartment to dry out.

I never did like the idea of having that much water floating
arcund in the command module. I don't know if there is any
way arcund that in fuiure designs. You are eventually azsking
for problems if you get water into the electrical camponent or

it freezes on something else.

The big problem with the lcose water in the command module is
that we had it fleoating arcund on the aft bulkhead when we got
down. Some of it got into locker A-8 where we had film.

Although the film was not damaged, the potential was there,

After we made that first burn and I was down there by A-8, I
noticed that there was some on the straps and my foot was in

water.

Entry day and the day before, once the water glyccl system
primary and secondary loop were cooking, the ice all melted and
I thought I had pretty well slopped up all the water in the
towels and the panel was pretty dry. But there still is a lct
of space back behind the panel where the water cellects and I

found that wicking action is very good up there, EDTZ2 experiment

notwithstanding. It showed very poor wicking action with the
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CAHR rluids they were locking at. If you take one of those toweis,
(CCHT'D)
and lay it next to the water glycol panel down there, is will

sust pull water right oul from behind the panel. 3ut then we

24ti'll have a water problem,

FOGU= sn the oxygen system and water system on panels 351 and 352
there was a problem in understanding when you had a vaive on
and wien you didn't. ‘Uhe human faclors design on some of Lthe
controls was very bad. When I _ock directly at a va.ve and
car't teil waas to do with thet thing ¢r which littla arrcws
mean what, then things sre not properly labeled. hgaln, very
bad numen factor engincering on the lower vart of parel 35_
and vanel 352. That sprlies to lhe big panel ares, the giyool

“+

parel. You have tec remove the Y-Y strut to get into 1t. You

can be ir there € inches with a “iashlight, looking st that
pancl, ard still are not sure vou're locking at the right
valve on thst panel that is oveing called out for in a procedure.

If you're that clese and you still arer'i sure, then there is

a problem in labeling or nomencliabure.

CARR Tae command module is relatively an old vehiecle. 'he things we
worried sbout in the command moduie are not too well human-factor
engineered; I nope somcone 1s paying attension and takiag steps
to see tnat the ssme “ning isn't nappening to us in the Bhuttle

vehicles. There is no reascn to repeat Lhese mistakes., We'we
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lesrned the hard way. TFor example, instead of using tool-K to
cheer the valves, each valve shculd have a handle on 1t, It
shculd zot be sometzaing that you have to inseri a special tool

to turn.

I conecur with Billl's remark ccacerning acmeanclature. lhere

are scme of those wvalives, even on the oxygen pancl., For

i

exampie, the dump valve, where youd kave A, H, dump 1 and dump 2
and all that. Some cf tae nomencisiure made sense and thean the

otker stuff alongside it didn't.

We are nappy that we had a gocd functional wvehlele. 3ut ithere
are things that could be improved. Just percause this wus g
very successiul spacecrafi dees nol mean that certain undesir-

sble preperties should Te perpetudssed. That's the point.

Sit Circult: 7 think there snould be an cder removzl systen
in the guit circuln. I thirk the ides of having three men
operating in the sume suil clircult, suffering fros cach other's
gas and everyihing else, 1z ridiculeous. Tuture cesign of sult
circuits should bte modified in some way sc that there i3 a
decent way to scrub them beocause bnere's nothing worse than
having a person pass gas and causing cthers to suffer through

it, It definite.y effects your ablliity to perlorm,
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GIBSON Gaging System: Although you ceculd read the gages, I was sur-

4]

prised at the space they took up or the nanel. Tacy were
pretiy much World War II Bowler-type gages. I expected a little
mare sophistication. They were adequate, but on the other hand

+hey were nct reslly compaticle with the effort that had gone

intc total command module dezign.,

UAER We need to design gages in which parallax has no effect.

2CGUE The ECS half-circle gages are difficult to read. Sometimes it
. s . . . o
ig not clear whether you are reading the primary or secondary
L¢3, It also is not clear If you are reading the in or out

Lemperature,

(zIBBCK Botk the ECS5 arnd the ECS gages zre confusing to read. Yeou are
nct sure what you arc looking at when yoa Zoox &y one cof those
gages. It took me about 6 months to figure ocut what was going
cn. 1 feel at home with them now, but it took way too long to
learn. We will not have the luxury in future spacecraft
designs c? being able to git in front of the panel for ? cr

3 nours a day, 4 or 5 times a week,

CARR Waste Management System: We d7d not use the spacecrzft waste
management system., We used a portable system that bypassed the
waste management, so there was no urine or fecal dispossal

problems in the command meodulc,
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CCQ Absorber: cu snould never have to lock for a grounding
caple. The cable stowzge shouid be an integra! pert of the

system.

I thirk the CO, absorber system i1s ratner simple, “he systen
we had was effective and I had no trournle removing or inserting
rew canisters. It worked properly. I'm sure there are beitter

ways of deing 1t that are essier and less bulky.
11.7 Telecommunications

Monitoring: We monitored switech configuration and AGC and
that's about it. I don't think that is enough monitorirg, This
refors bpack to what we mentioned earlier; that is, you need some
zind of a centrel communicaztions panel or something that indi-
cates the antenna you are using, or to whom you're talking, It
could be =z light indicating modulation of a signal being re-
layed te vhe grocund and then maybe a different colored light
indicating reception from the ground. It alsc could be a taik-
back or something. But it secems to me that you need a sirrle
system that gives you =z status of which system you are usirg,
whicnh system the signal was sending or receiving and alsc what
is werking. That includes everythirng from tape reccrders to

alr-to-ground voice.

11-16



POGUE

AT
POGLE

GIBSCH

CARR

Often in selecting the best antenna, you have to bring ia the
hierarchy of the whole telecomm system to checkout cne antenna.
We ghould have a simple test circuit continucusly active, which
gives you a comparative indication of &ll anterna systems.

That would permit you to select the best one for spacecraft

avtitude.

You should have an automatic select. There's notking worse
than having to dial beiween antennas. Chai makes no sense at
all., We have autcmatic selecticn in the T-28. I don't know

why we can't put it ir the commarnd module.

If you nave iwo antennas that are giving you pretty good signals,
why can't you feed from the two antennas that are giving you

half strength?

“mere should be a better way than to neve someorne sit there and

manually dial back and forth to get the best antenna,

The only way “o determine your status 1s to laboriously check
your audic control panel, your anterna position, and AGC. There
should be something to tell you quickly what you status is.

VEF: The vrivate comm received the heaviest use. On a scale

of zero to 100 I would give an 80. TFor 230-nautical-mile
distances, that's probably pretty acceptable. Most of my family
calls or the VHF were gocd. Some were poor, bubt that's going

to happen.
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It usually wuis z ground prcoblem rather than the spacecraft,

Tne only cther time we used the VIF was during the entry-minus-5
checks in whicn Bob Cripper and I worked con VHF while the roat
of the crew worxed E-band. Unfortunately, we had more praotliems
than asual wilk the VHE thet dey. We had to keep dumpirg into
S-band and irterferring with the routine operations in order to
get sguared awaey with some of the VHF problems. The S-band was
ouatstanding., General communications, as managed by ground,

were execeilent. We had very few problems in calling the ground,
Once was with fsranarive, but that was a ground rrobler, Key-

heles dldn't bether us ap too much,

Qceasionally you would have to repeat scrmetaing, but that could

be expected.

ape recorcers, DEE, We said a lot of things on intercom we
wolld not have sald had we realized the LBZ was running., Ve
Just forgot the DEE rurning a’l the time during rendezvouas.

It's the same old human foible. If twe guys are talking to each
other, they're goling <o gay things dlifferently than if they

are talking to each cther withk the whole world listening Lo
them. That's the way people are, so let's face it. Uhe LSE

was & great pain in the neck. And I can understand why a -cl

of peoplie are all upset sbout Watergate, frankiy.
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PCGJE You suffer some in communicaticns. You end up with confusion.
If a perscn is always on guard, you're not res’ly going to get
the information transferred as quickly and accurately zs you

would 1f you were free Lo say something completely open., I3!

]

just an uncomfeortable situation to be din either way. People
say taey need a record of what goes orn. Personally, I don't
think %hat's s¢. I think the transcriptions that I read,
particularly ike transcriplion of the launch and rendezvous

phase, are useless,

CARR I took that thing home last night and read it, and reed it, and
read it. There are very few completed sentences and I know
that we den't talk that way. So, as far as I'm ccncerned,
the idea of getting tape recorders snd then meking “ranscriptions
and passing the transcripsticns out tec the world you dao the crew
a great disfaver, I think. The transcripticrs have me saying
things that Ed said, Ed saying things that I said, and nas it
mixed. In fact, there are a couple cf cases in the transcrip-
tion where I asked a question and Bd answered the guestion and
I salid someihing else. The whole three or four sentences were
attributed tc orne perscon. That kind of record is worse than no

record at all as far zs I'm concerned,

GIBBOLK  The transcripticr deesn't really pickx up the irnformation which

was passed back and forth st that time. It just picks uap bits
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and smatterings of the words, and even we who nave been there
and went through it, come back and try to piece together what
wvent on abt any given time via the transcription and 14 ust
cen’'t be done. I den't know how anyone else whe reads it could

meke ary thing iatelligivle of it.

Well, not only taat but the tone of voice iz missing toc and
certainly the tone of vecice has get = lot to do with what the
persor. gets from the message, The cnly way to get the tone of
veice Is to listen tc the tape itself, T'm sure if n lot of
people had listened to cur weorkshop taepes, on the dump tapes
thkat we sent down the first 20 days of the mission, they could
neve heard our tcne of voice rather than read the writiern word
of the transcripticns they might have gotten a differert im-
pression of how we felt up there, At any rate, tape reccrders
are dandy and ail that kind of stuff. We managed our DEX tarve
recorder very poorly the first part of the mission. We will

reiterate the fact that tape recorders are inhibiting.

VOX Circuitry: Well, we got used to it and it worked fine., Ve

had to make adjustments for EVA configuratlons and for EREE,

It's difficult to find a sensiftivity that works for everycne
that deesn't get 21l tkhe nuffing and puffing, just gets the

voice.,
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FOGUEL Alsg Xeying on ambient noises.

CARR USE Emergency Keying: We never nad 1o use it.

DSE Operatiorn: We tied that in with the tape reccrders. 'te
only ciner srea of DSE operation is the high bit rate versus tne
low bit rate operaticn., That was IKCC's problem, and he en-
listed gur ald in several areas Lo help save this tape so that

he didn't use all his LSE tape unneccssarily.

POGUE I was watching it very carefully and I don't kncw how we did on
it. We left it on Jjust a bit too long after the decrbitv burnm.
Ed was going througn the checks and I was prompiing him to get
it ¢ff early btecause cf the briefing that we nad prior to flight.

At lcast we made s ncble atiempt to help them out.

12.8 Mechanical

CARE Tunnel: I had nc proolems with the tunnel with the probe,
drogue, and everything; the tunnel is nice and smoctn. There
arer't many projections in there tc bother ycou. The only time
I felt a lack of ligntirng was a* the polnt where the orobe and
drogue were in and I was trying tc put the hatecn in, then the
tunrel lights were useless. In this particular tunrel, if you
could retrofit the command and service module, ycu could

probabvly put scme more tunnel lights in the area toward the
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vehicle from the hatch so that when you're putting in the hatch,

you've got some light, too,
Struts: HNothing on the struts that I can think of,
I'm wondering whether they strcked it all?

That's a good question. They probably didn't. The mechanising
of the YY struts is pretty nice and it works pretty well if you
understand it. I must admit it took me a long time to under-
stand how to work the YY struts. Tt's a simple mechanical
thing. The couches are not mentioned here, but they are a
simple mechanism, We had no problem in folding or deploying
the center couch. It was extremely easy in zero g, whereas I
dreaded having to do it in one g because they were heavy and it
vas a real problem and dangerous from the standpeint that you
could pinch or hurt yourself, In zero g, it's very easy to
manage and lock into place., We did not have the fit problems
as we did in one g where you had to juggle the YY strut to get

the shoulders of center couch into the locking areas.

Probe: As I have szaid on many occasions, the probe is a mechan-
ical engineer's dream. You've got all sorts of neat little cams
and followers, ratchets and hooks, pawls and gears, et cetera,
It is the kind of thing a mechanical engineer dreams about

designing. That probe worked like a champ. Everything worked

11-22



CAXR
(CorZ'D)

POGIE

CAIRR

as planned and I Juast can't knock the probe even 1T it is

complicated and extremely hard to learn and understand,

fere is ro reason for anything to be unnecessarily complicated.
Juring a training session, if the man whe is supposed tc help
me doesn't understand it eitner, then 1 have very sericus
guestions about Lhe system, That happered to me cn cceaslon

with the probe,

5ide and Forward latches: Ferward hatches are super simple from
an operators' shandpoint. We have nc complaints on that. The
side haten was desigred one way and had to be changed, but it

alsc was a mechanical engineer's dream.

I sure iiked the piv pins we used in the comnand module. It
sure bests the other fasteners that are availsabie elsewhere in

the workshop.
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12.0 BATURK WORKSHCP SYSTEMS OPERATICNS

12.1 Commurications 3ystems.

The squeal attenuator that was put on the left-hand couch CIU
in the cormand module did an cutstanding Job of reducing thne
feedback probliems; however, it did not compietely eliminate
them. And it plagued us throughout the mission. 1t is really
a pain in the neck to throw a transmit switch or tc throw an
intercormmr switch then attempt to speak and just be completely
wiped out by an audio feedback squeal. We had this problem
with alr-to-ground as well as when the tape recorder channel
was being used. We tried to carry out good audic control panel
discipline, but, 1t was eagsy to walk away from one of ‘those
things and leave the speaker in the ICOM position. Then when
somebody at a nearby spesker wouwld throw theirs on and attempt
to record, they would be drownea out by & big squeal. I think
comm systems in the future ought to have this kina of stuff

engineered out of them.

One of the big disappointments of the flight was tnat whenever
we would try to do anything with the TV and get audic at the
same time, we either ended up strapping on one of those medieval
s5pace caps or we ended up giving you somehow degraded audic

quality. T don't think that should be. The problem which we
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had apparently goes back right into the design of the system.
We were going to take up a portable microphone which was
superior to the one on 5L-3, but because of weight, that

didn't get up. We tried wrapping some tape around a cap and
making a microphone of that, but apparently the placement of the
pickups in the microphone is exceptionally critical. And yvou
Just can't handhcld that thing and expect to do a great job
every time. If{ was kind of surprising to me that we'd run

into that difficulty because you can go to any local TV station
or any small town and purchase small mikes that you can strap
onto you incenspicuously, a foot away from your mouth, and do
the job guite adequately. But yet, the whole space community
could not put together a good mike. I see no reason for it in
the future. I think it degraded the quality of the wvideo as
well as a lot of the audio that we sent down, which we would
have liked to have done not next to a& comm box. We'd like to
do it right at the scene. This is compromised by your having
to make notes and then go on over and spew it into a microphone
at a comm box. You certainly need something portable, and

there's no reason for not having it for future programs.

Separation of the intercomm and the air-to-ground - it was not.
There should be an indication on the comm box if it's going to
have the combination of intercomm and sir-to-ground. There

cught to be some way of knowing how that box is configured.
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One of the worst ones in the spacecraft is the one over the
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ergometer. I'm sure I pushed the transmit button half the time
when 1T was trying to get on intercomm, and I pushed the intercomm
hai? the time when I was trying to transmit on that bex. 1

never got them straight. The buttons reguired just slightly more
force than you would like for a zerc-g switch. All of us uged
the little switch protector as a lever ogppesition peoint in order
to push the switch to the ICOM or transmit. I'm suggesting that
we need a ring-type switch., I've got an idea of how we can

design one. You can use a finger pinching action instead of a

lever action to operate it.

A1]1 kinds of little things about the 5IAs were bad for work in
zero gravity. All of our panels are designed for a headup
orientation. They were not designed to be addressed or locked
at from different angles. We cught to design them so that a
particular orientation is not required. ©Some sort of central
axis of symmetry so that you can approach that thing from any
direction and knowledgeably configure and use that comm station
without being afraid of transmitting when you want to talk only

to ancther crewman,

Also, we need an end-to-end verification indicator on these
comm boxes to tell us what our status is and if, in faect, we are

working properly in that configuration. What I mean is a talxback
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POCUE so that when you push the transmit button, it says, hey, you

(ccwr'D)
are modulating and sending the signal out. The same thing for
intercomm, so you'll know that you are configured properly. A
lot of times we would spend maybe a minute, have to go off and
configure other S8IAs to verify that our comm box was configured
properly. You really should not have to dc that. We were
running around configuring boxes. Usually you figured you were

right and that some other box was wrong, which was usually the

case. There should never be that doubt in your mind.

CARR In general, the quality of the audio that we got was very good.
We very seldom ever had audio problems in our air-to-ground

work.

CARR VHF ranging: It was nominal. We picked it up when we should

have and it worked just fine.

CANRR RF Telemetry: I think that's something that the ground should
talk about. As far as we could tell, there were nc problems
with the telemetry and no problems with the digital command

system.

CARR Teleprinter: Teleprinter was a fine device and it managed to
survive the mission, much to the surprise of several people. 1
didn't reslly expect it to make It, I figured with all the

traffic we were putting over it that it wouldn't ever live

12-4



CARR

(CONT'D)

POGUE

through it. What we need to do regarding teleprinter systems

of the future, if we're going to use them, Is to design a system
that is easier to load. We've got to design a system that's
easier to adjust the pressure of the teleprinter head against
the paper. We had little difficulties trying to load the
teleprinter with a new roll of paper. The other thing was that,
if you didn't Jam the teleprinter in tightly against the printer
head, you were inclined to get some pretty spotty locking print-
outs. It cculd have been a whole lot better designed. For a
while there, we had some bad teleprinter work. We spent several
hours fiddling with the system. We finally tock the bull by the
horns and cleaned the teleprinter head with alcohol swabs. We
didn't tell the ground about it because we figured it'd probably
square-wave them. We cleaned them with alcchol swabs, let them
dry, and then put in another roll of paper and pulled it in
tight. This immediately solved all of our problems. It appears
what we should have had up there was some equipment for proper
cleaning of the teleprinter head, because there were little bits
of paper and paper surface materials stuck around the teleprinter

head when we cleaned it.

Multiple line printouts. On the EREP pads, a lot of times we'd
get multiple lines repeated several times with spaces in between.

It wasn't just as if it were printed several times in a row. A
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space in the same line, There would be another double space or
maybe there wouldn't be this time, and the same line would be
printed again. 1 never could figure this out. I think il was
some Kind of telemetry glitch. But it'd be nice if the ground
had some kind of repeater system so that they'd know we got this.
They could count the number of lines that 1t actually printed
and do a real guick number tally to make sure that we got printed
the exact number of limes that they sent up. They would know
then that there was a problem with that message. There needs to
be a feedback check in future teleprinter systems. It may be
that the message may be perfectly usable, but just so that I'd
be able to tell people up there that they got a couple of lines

printed double but don't worry about it.

That really was a real source of mistakes on the part of operating

from those pads.

That's right. A couple of times, T got caught in ATM pads with

that double line printout.
5063 pads: I got caught a couple of times.

I think the television system worked pretty doggone well except
for all the traps that are in the system. We managed to fall

into every one of those traps, probably more than once. In the
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beginning of the mission we Just fell into one trap a®ter another.
There were a couple of television things we tried to do that we
took three hacks at before we finally got it through the system.
It was dumb %hings, like forgetting to put the wafer switch in
the right position and having sn upstream television station in
the ON position, which blocked 811 downstream stations. You can
probably solve that problem by designing your system with some
sort of feedback like a light on the camera that teils you you're

actually sending cut a signal.

It's being received at the recorder and the VTR, or it's being

received at the modulator for deownlink.

That's really what we need, some type of feedback. Many times
we went througﬁ exercises and ended up having to go through them
all over again. It's very easy to sit here and list the things
that you have to do in order to make the TV work, like wafer
switches. Vhen you are actually doing TV, your mind is on the
TV itself and what you're trying to accomplish with it., You
don't need a lot of cumbersome procedures in order to make the
mechanics of the TV function., Even though we understooed it and
we were bitten a couple of times, we still got bit again bhecause
we were always concerned with the content of the TV and not all
of the idiosyncrasies of the television system. In the future,
we need a feedback and something which is not nearly as

complicated.
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CAFR It would have been nice if we had had a little bit more control
over that video tape recorder. I think we could have put that
to pretty good use. Areas where we Knew we'd goofed something
up, if we could have had a little better feel for how much we
had to rewind, it would have been pretty handy - a fool counter

or time counter or something.

GIBSON The other thing which I think we definitely need is control of
the VIR from the station where we're doing the TV. We could
have really saved you a lot of unusable TV if we had had that
capability. There was an awful lot of things we did in the OWS
that we wanted to just give you a short glimpse of, or practice
a few times and then let you see the finished product. There
was no way to do that because you had to run back and forth to

turn that VIR on.

CARR Would have been nice if you'd had a remote/local switch on the
VTR. When you wanted to contrcl the VIR from a remote station,
- you just moved that switch to remote and it would take a signal
from an isolated station and start and stop on that signal, very

much the way the S190 camera system has a remote/local switeh.

POGUE Ancther thing that would have been nice is the full size monitor
for qualitative assessment of the signal that you were producing.
Towards the end cf the mission, I took a lot of television of

M0S2/171 seguence on the CDR, Although the monitor locked like
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I was getting a real good picture, the ground saild tkat I had
left the wardroom window open and degraded the signal. They had
been able to process it and prove it. If we had had & full size
monitor, on the line of a 21-inch or something, we cculd have
gotten a good gut feeling right away whether we were getting a
good picture or not. That monitor was 50 bad that you always

had a bad picture; so you really aidn't know if it was good or
not. Sometimes the ground would come back up and say, ''Beautifull

Great!" And of course, the monitor was always cruddy.

Some of the television that we sent down we'd just as soon have
erased rather than send it down. However, the ground might come

back with it was really good, which would surprise us.

I wish we had the capability to send teievision up. I thinx it
would have been useful not only for entertainment, bhut also
operationally. For example, EVA, we found ourselves always
getting into new EVA procedures and time lines during Skylab,
during all three missions. I think we could have gsent up some
real valuable footage telling the guys onboard how best to do
an EVA, That holds true for an awful lot of procedures which
could have been uplinked after they had been worked cut on the
ground. It would have been exceptionally useful. I'm a little
bit surprised *that wasn't pushed harder, and we didn't have it

cnboard.
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CARR I think that NASA will be falling way short if they don't work
up a good cassette TV system for the next generation of space-

crafts. That is uplink and downlink televislon cassette type

“with high speed dump capability in both directions.
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FOGUE Tape recorders are not that expensive an item and every, 8IA or
comm station ought to have its own tape recorder with some kind
cf moritor playback capability if you wanted it. T'm not saying
that we want to make it ar unsccure box, able to get data without
being able to control it. Obviously the ground was not complete-—
ly aware of the problem of having to share recorders becsause
trey double scheduled us several times where {two crewman wourld
need the recorder at the same time. You should have lceal
recording capability at ever comm station. Jerry mertioned
earlier that we cught to be able to record on a cassette, change
it out if we need to, and play it back later. We need an awful

lot more flexibility on our volce recording capability.

Ty

GIBSON  We had an awful lot of tape recorder preblems during the mission.
Two or three crewman would try and get at the recorder at ane
time especially during their experiments where the reccorder was
to be running for the full duration. Some of the airlock experi-
mnents you'd put the tape recorder on and every 30 secconds, report
Into it what type of an exposure you were making and what else
you were doing with the instrument., That goes on for a full
nightside pass or maybe g full dayside. Meanwhile someomne elsc
is trying to debrief an ATM oDass, and somecne else is trying
to debrief on ancther cne of the experiments. Tt really fouled
up our time lines a couple of times. 1I'm also sure that you

didn't get some date which wazs useful because the tape recorier
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was not available at the right time, T think what Bill is saying

is not Just a lecture; it's a required item.

Fach man should have a tape recorder that could be plugged in at
any ST4 and get the timing signal through the SIA onto your re-
corder. What that means 1Is your data recording for systems data
would have to be on a separate ship's recorder, All the voice
recording could be done on each guy's individual recorder. When
his recorder's full, he could take the cassette out, put it on

a dump machine, enable the dump machine, ané let the ground dump
the machine whenever they come over a4 siulicn. You'd have 14
time tagged; you'd have uninterrupied voice without twoc or threc
different cxperiments going on at the same time. I thirk Zt'd
be & lot easier for you folks tec sors cut here on the ground.
The mzin peint for voice recorders is when you start overlaprling

the recording requirerment, you are Just causing confusion.

I'm sure I missed several ATM briefings because of recorder
assignment cornflicts. Alsc there were a couple of Zunnies in
the recorder system that caused the irnadvertent actuation of the
recorder. If we tried to start a voice recorder wnile ground
nad them tied up for dump and then we saw it was not coming on,
we would forget about it. Then about 10 minutes later you'd

notice that the green >igh% would be con and you didn't know how
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(CcoNT'D) .
back to you, your last command for 'record" was then honored and
it just started running the recorder. That's the sort of thing
you wouldn't like to have in another system. I missed several
briefings, I'm sure, during the flight. And there was data that
was irrevocably lost because I couldn’'t get to a recorder at the
time., But I Just got tied up with another experiment, and by

that time I was so tied uwp in a time line problem that I just

let it go.

CARR Ancther area of tape recorders that was a hother - until we
started screaming asbout it and then the folks on the ground made
any effort to curb it - was the ground taking the voice recorder
for dump wnile you were still usiné it. I had & hunch that the
ground, if they would Just look, could see that a recorder was
in use. Probably they should be locking before they take over
a recorder and start a dump. After we brought this to thelr
attention & couvle of times for that, the ground got real good
about checking with us before they took it. The standard voice
call they gave us - you were AOS Ascension for so many minutes
and the tape recorder dump - you get so used to that verblage
that comes at you that you don't really even pay any =attention
to it. About the only words you pay any attention te are "Ascen-

sion," because that gives you an idea of where you are, andé
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tells you about how much time you've got if you want to

say scriething to the feolks. All the rest of the gtuff yeu don't
listen fc because it's all standard verbizge and you just merzal-
ly dump it. We on fregquent occasicons, early in the missicn,

had the tape recorder snatched from us while we were busy re-
cording data, and if you're not watching that green light while
vou're recording, you're liable to do a lot of ialking to any

erpty mike.

Tne thing is, that if the crewman is wearing a Snoopy hat while

ke's recording, he'd never even hear the station call.

12.2 Thruster Attitude Control System (TACS)

ATM Atvtitude Control: I think, in general, we got the jcb done
satisfactorily. I'd like to recommend en addition to the way
that the system works, especially when we started maneuvering
for JOP 18's. I found I wished I had a little control sticxk
where I could maneuver the gspacecrafi around for small pointing.
I don't mird making large pointing changes via a computer, spec-
ifying the new sttitude or the change in attitude.  But I wouid
have liked, for small changes Iin cluster pointing, tec have had
a little control stick in the same way we had one for the ATM
canister itself. I think that would have been much faster and

easier way of doing the JOP 18 which we encountered. As far as
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GIBSOY  the DAS interface, I found the use of octal in the system to be
{COXT'D)
rather awkward, and I hope we never run into this situation again,
That is, we had to figure out what maneuvers we were going to
maxe in decimal and then enter them in cetal. TFortunstely, we
were able to get some of the displays which celeulated the maneu-
vers from decimal into octal, sc we didn't have that problem.
But then we ended up with havirg tc do cur erithmeiic in ccual.
I think we ought to end up with a decimal system and let the
computer worry asbout how to get that from decimal into octal.

Those were the only two major probiems that I encountered in

working the system.

CARR Propellant, Thrusters, and Performance of the TACS: I would
gay, in general, it was nominal. Whenever the CMG's ged in

trouble, the TACS usually did an adequate job of manuvering us.

GIBSON We certainly could hear those things going off in the workshop.
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TACS: Worked the way it was designed and it was a good

systen.

The one thing thet was always hanging over everybody's hezd
during the whole sequence of Skylab missions was the fact that
we had a limited amount of propellant available., It compromised
a 1ot of the science which was planned because you didn't want
to blow the TACS on desaturating the CMGs when you get back to
solar inercial or during the maneuver. In the future, we should
find a way which is similar to magnetic torguing which you can
use to desaturate CMGs and only have TACB required as a second
backup. All the way through these missions, it's been demon-
strated that things will come up which you can't arnticipate
initially, and thalt was certainly true in the early part of
Skylab 1 and 2, I see no reason why we can't develop something
like magnetic desaturation which has been used for other

spacecralt and apparently considered for Skylasb but too late.

I still personally consider 1t to be a cclossal design blunder
in the TACS system that no check valves were put irn the nitrogen
system so that i€ you lost one tank you lost the whole systen.

I think it was also a colossal blunder that we did not design
into our nitrogen propellant supply system for the TACS the
capability of resupplying propellant. From a plumbing stand-

voint, it wouldn't have been any big thing to have done. We
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would have lost the total capability if we had teken a meteoriie

hit or something on cone of our nitrogen tanks.
And you should be able to service that from inside or outside,

I think a very poor design decision was made. I think we're

lucky we didn't lose it.

I think what Bill said needs a little emphasis, being able to
service from the inside. That's a very important thing, When
we started getting low on TACS in the middle of SL-3, they
talked a@bout us taking a Zittle squirter tnat we'd put cut the
sclentific airlock which would have heen no way near ags efficient
as Just teking up ancther bottle of nitrogen and hockirng it inte

the system.
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T am not convinced that you can't put check valves in there
because it's a slight engineering change, that we can't do

this that the other because it may be unsafe. Apparently every-
body's idea of what was safe and what we needed and what

wasn't needed was really not too correct. And I thirk a

lot of credentials are in question now.

One thing that we always used to hear when we were proposing

any of these things wher we pictured a contingenecy is, "Don't
worry sboub it. The system is going to work as desigred."

You know for sure that some of the systems are not going to work
that way and it's been demonstrated, You'd better have a
fallbaék position. On many of these gystems which didn't have

a fallback position, we just about 1ost the whole thing. From
here on, 1 think we should design systems that we can get to and
work with in flight so that you've got some way out. That's true
with the TACS and with the whole host of systems problems that

we ran into.

Essentially, what these two guys are saying is flexibility.

The old mexim, if you can't find the justification, if you can't
find a requirement for something, it deesn't go in is noi
logical. I think you should very definitely design flexibility
into your systems so that they can be worked in many different

ways.
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12.3 Environmental Control System
Pressurization and Gas Distribution -~ Purge & Venting, all of
the items: As far as I'm concerned, this is one of the areas

that wags pretty well designed.

We noticed a definite change of sensitivity to {emperatures
at beta angle in our nitrogen system when we were servicing the

bottles for the ASMU. This has to do with 02N2 stowage,

I think, as we said several times in this briefing already, we

were very pleased with the panel layout for the 0O system.

2N2
I think that it was a very simple, very rudimentary system and
it was well laid out. The panel was human engineered very

nicely, and we Jjust have no quarrel whatsoever with the pres-

surization and gas system.

With the one added comment that Ed brought up a2 minute ago,
again serviecing of the system should have been considered.
Considering what we did with the EVA and some of the antennas,
and with the ATM, it would have been much easier to take a QD
over and stick scme place and reservice tanks from a service

module source,

Thermal Control: Coolant Loop/Servicing: I don't think we
need to debrief that too much. I think you got the television

of it and you got our comments in flight sgbout the servicing of
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the coolant loap. It was very easily done. The only thirng I can
say here is, you certainly could have saved yogurself a lot of
heat and desigr problems and a lot of trouble if you kad pus

some QD's in your coolant loop instead of havirg to play the
saddle valve game, like we had to play. That took a lot of
resgurces and a lot of men and scul-searching to cenvinece vour-
gelf that it was a safe Lo put in a saddle wvalve and puncture a
line. Whereas if you'd just brazed a quick disconneet in there
early in the game with a safcty cap on it, vou would never have
had a bit of sweat. You'd have been able to service 1t anytime
you wanted tao. Better yet, you could have launched the workshop
with & coolanogl servicing kit on if4, fully charged and resdy

to go. And that's what T mean by desigring flexikbility into

your system, instead of sguare-waving the system when the trouble

hits.

Tt was irmossible to convinece people that this brazed coolanol system
might experience leaks. When you design something like that, with

a potential single-point failure you will have trouble with it.
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Electric Heaters: We did not use an electic heater during the
mission. I'm pretty sure the radiant heaters never came on,
Our temperature ranged from 71 approximately 81. During the
high beta angle it did get pretty warm. The humidity was low,
so the temperature really d4idn't bother us very much. When we
arrived, the temperature wag high, but it did not bother us as
much then ag it did later in the mission. Not much could be
done about the problem of Ed's wall heating up. It's too bad
that we couldn't have gotten a parascl or something over there

to cool it off. But Ed's sleep compartment was really hot.

Thermal Coating and Radiation Shielding: The coating changes
quality in performance as it degrades. Ed and Jer understand
that problem a 1little better than I do because they saw that
149 stuff exposed out there. The coating on the spacecraft

and on the outside of the workshop, and even on the service and

command module turned hrownish.

I don't know if we could actually detect any difference caused
by radiation thermal coating; what effect contamination had on
that. But, definitely we can verify there was contamination on

the thermal coating, so there probably was some effect.
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As brown as it was you certainly had a subjective feeling that

it was being changed.

Yes, but there was no sensible feeling that we could detect at

all.

Ventilation and Atmospheric Cooling: It was very good in the
MDA and the airlock. The OWS experiment and sleep compartments
were not so geood during high beta angle. This goes back to the
the condensing heat exchangers versus the OWS heat exhangers.
The filters were not incorporated upstream of the OWS heat
exchanger vanes, resulting in them being clogged. There was
Just no way of getting the debris out of there. Also we were
getting degradation in there hecause of moisture collection in
what was not supposed toc be a condensate heat exchanger. Mois-
Lure removal in the condensate heat exchangers apparently worked

great., The chamois were moist from the time we got up there,

Regarding this subject, I would like to have the outlets In the
MDA be directicnal. It turned out that the atmospheric cutlets,
or the cooling outlets, if you will, especially the ones in the
MDA, only had a control knob on them which allowed you to vary
axially the size of the angle of the flow. T would like them
to be swiveled and point in any direction. That way it would
have been most useful for cooling the rate gyros as well as

cooling the crewmen at appropriate times.
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1 did not know why we couldn't have distributed some of the
cool air in the MDA down into the workshop. We were aiways cool
in the MDA but we could never transfer that capsbility dewn in

the workshop.

I discovered scmething on the last EVA which may partially ex-
plain the reduced air flow in OWS, When I removed the OWS trans-
fer duct, there was a small package of electrolyte sponges that
we used for medical experiments, and some other objects down in
there where it fits on. Apparently after an EVA, T had put ithat
back in there without checking the inside area. Tt had blocked
of f about 15 percent of the screened area. This may account for
the reduéed flow from the OWS healt exchanger fan, I wanted to
menticon that in passing becauge it may help someone in the

reduction of the data.

Anytime you have ligquid and ges interface, it seems that you
cught to have a capability of securing lines, throughout the
vehicle. If we had had the capability of closing valves in the
gas plumbing portion of the ligquid gas separator, we cculd have
saved many minutes, possibly hours, of effort on ai least the
second and third mission. We could have avoided considerable

problem in troubleshooting.

002 Removal: We didn't notice any problems.
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Odor Remowval: To problems. The odor removal sysiom In the
workshor was outstanding. 0Odors just did not persist. They were
very gquickly removed, The waste management compartment odor
removal was outstanding. There was no way anyone using the

waste management compartment offended or bothered anyone else in
the workshop. We were amazed how well the cdors were remcved

and how good the workshop smell in general. T thought thei we
were going to have to got used to some very peculiar cders during
our mission up there. When we entered the workshop, we were
quite pleasantly surprised to find that there was no pariicular
odor that bothered us. It stayed that way the entire time. I
wouldn't guarantee that very much lenger, because as we menticred
before, we left the workshop in the as-used condition, with

little or no cleaning.

Contaminant Control: Ycu had the solids trap and in addition

to that you had biccide cieaning of surfaces.

Tt wasn't a problem. The freguency with which we did bicecide
cleaning seemed to handle any problems which may have arisen.
We just didn't have any trouble at 211 with contamirnanis cf any

kind.

Particulates wore pretty well taken care of by the diffuser

gcreen and the filters in the MDA,
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CARR The diffuser screen was certainly a very handy item. Many things
were dropped and lost, oul of sight, and if you waited g few
hours or a day, it would show up on the screen. The only things
that did not show up on the screen were the very dense iters

such as the MOTL calibration weights.

CARR EVA/IVA, open 02 loop: Tt was no sweat. That js the way tc go

as long as you've got a lot of O That system was designed

5
properly. We had plenty of oxygen to use, so an open oxygen

loop was appropriate.

POGUE There is one consideration. When Fd and I were out there work-
i that i & f the insulati
ing on thal antenna, and we were removing part © e insulation

in order to get to ceriain other parts, the 0, systom was reslly

2
blowing the insulation if you were working in arn area which was

gsensitive. If you knew you were going tc have small pieces,

that would be g consideration.

CIBR3OW That was a problem in the areca of the ATM, for example, where
peovle worried zbout you blowing in gas which had moisture. It
turred out no% to be a problem, but if things become =z 1little

more sensitive in the future, it could certainly be a problem.

GTBSON There is a single point fallure in the mechanical design of
the locking mechanism of the composite lock discomnect ol the

BCU, I'il try and show the people directly involved that we
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dc have a single point failure in the composite disconnect, ir
trat you can take a rope with ‘wo motlons, both of them veing
in the same direction, and pull your disconnect off., That

nesrly haprpened during the last FEVA; FVA L,

Closged Chill Water System: That was a great system even though
we had a few problems of leakage on TWA 2 and FVA 4. The sys'em
itself ig an excellent system and it certainly is a boon to
crowrran cutside under a heavy work load., It rezlly keeps the

body Tenperature down.

We hai a continuing vroblem, apparently a design or manufactur-
ing problem with the Zoop, and that was the liquid gas scparators
leaking. This caused problems on earlier missions by intreoducing
gas down in the condensa®e system. There was a counle of things
that were done righ% toward the end of cur missien, trying to
trotbleshoct, that I didn't guite understand. More design work
must be done on tolerances and QD's and gas liguid interfaces and
that sort of thing. The system itsgelfl is great. T would hate

to do a hard EVA knowing from the stard that I was only going

to have gas ccoling.

Lock Compartment: We were gtuck with the lock compariment Just
because of the nature of the beast. In the future, if we'rs going

to have use a lock compariment concept for going EVA, Lnat The
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lock compartment should not be In the middle of the workshop or
the vehicle. It should not separate two living areas when de-
pressurized. It should be on the end scmewhere so that if it
were to fail open or depressurize, thal it would not render the
rest of the workshop untensble, essentially, for any periocd of
time., The lock compartment cught to also be designed strictly
for EVA stowage so thet we don't have to go through the EVA prep
exercises that we experienced. A locXk compartment on the end

of a vehicle could be prepacked, premission. It could have good
stowage provisions for all the things such as scissorg and tape,
and all of your EVA eqguipment could be stored there. It would
certainly cut down on the overhead time presently required in

the IVA.

You're right, that is a very heavy traffic area. And, of course,

you stood the chance of damaging the equipment.

There should be a better way to stow those items whiech you're
going to take EVA. The way we were set up, they were just hang-
ing bare off the wall, and when you got in there with all your
equipment, you found yourself thrashing arcund, kicking the ends
of Nikon cameras on a T025, or kicking a DAC or a whole muiti-
tude of other things which were lined up in there, A1l the gear
was thrown in there with the crewmen and you were lelft to flail

around. I don't think that's an adequate way to go. The gear

12-27



SI380A should we stowed of'f cn one side so it carn be reached EVE bul
bl

LooaT!

i out of your genersl working pstk while you are trying tc

ges Inoernd cut of the lock.

Gelriscration, Food and Urine Mreezing:  Toe rrotlom
did rove was Lhe way which the urine iecicles froze. We rao
those Troexzing al oa higher autlitude above the drewer than
degired, and tnat system needs another look a7 it, if arnything

lize *that will be usei In the Tuture.
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Food freezing was fine. It was perfectly reasonable,

Except for the cleaning of it. Something must be done ahout

that.

The defrosting of the freezers was really a bother, We seemed
to have a large area there that locked like g seal problem
between the two freezers in the wardroom area. Ice was
building up between the two and setting up an airflow path that
seemed to snowball the whole thing, Once that ice built up,
and got an airflow path going, then the ice buildup began to
accelerate and we had a problem. You knew that when the
freezer doors were beginning to get hard to open, 1t was time

for scraping.

ot only was it hard to remove the ice and the frost but the
little inner dcor made it impossible to really do the bhest
Job of cleaning. The need for cleaning obviously had not

taken into consideration.

I'm not sure what good the inner door provided, or what the
function of that door was. It didn't appear to be too

necessary.
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POGUN Wee didn's have a tosl eiilher. We had to make do wlth tools

te olean Lnat frosl arnd ice off., Ary future freezer snould

iave Lhe proper kind of tecl for cleaning and zlsc the freezer

skculd be designed to minimize that buildus.

CHER Ine stowage efficeney ol the [reezers was very low. A dilferern.

kind of packaging system vrobavly could have goiten s 50 zercernt

more Irozen foecd into the Werkshops that's an important increase

teculse the frozern focd was by “ar the wost enjgyable food we

kad and I wvery strongly recommend thet, we move more toward

Trozen focds. Steax, lootster and ice cream were extremely
riessant things for s as were the stablized focds. They

were masa rore ernjoyable than the rehydravacties.

T O T
P g O AR AR}

a good peirt., Concerning the packaging, by putsing

cutes or sguares or rectangles ¢r cross—-sections, we

coulid
aave galned abceut 50 percernt reore food than what we had in

there.

IR Fogd, Urirne and Water Chilling: We hed meisture tuildup in

the chil ey whick we had to wine cut oocasiorally. We put

a lot cf tin cars in the chiller with the IMSE eguipment and

those cans rusted; got corrosicr on them, We've already

menticned

probably ougat o

veing somewnat

12e different

1
na
1
Ll
2

of

can

a Cconcern o

raserial.

5. wWe

I# wou need a
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chillier for IMSBE eguipment there should be a separate IMSS

chiller. The food chiller should be left strictly for the food.

We nad s¢ many things mixed in there, from penicillin tc cans
tc heat sinks and ail theose should have been in = different

cniller,

There was no restraint system inside the chiller, either. Ycu
Just had tec cpern the doer and put stuff in and try tc keep all
whe other stuff from fleating out. Waen you wanted te get in
there to get something, you had to pick what you were lcoking
for from among all the other floasing cbjecis while trying to
«£eep the others in, so you need some sort of a restraint

system in there.

2.4 Crew Systems
Festraints and Mcbility Aids: We should temper debriefing
cf this whole arez of Crew OSystems with tne fact that we'we

already given extensive debriefirng on MUBY on these very things.

Mobile aids ir the MDA, reliative 4o the workshop, would have

the rating of about 4.

Eardneolids and [ogthelds in the MDA were too few and far be-
tweer for my way of thinking, in some places nonexistent, A

was good and the EREP and C&D panels were good. There were
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none for the VIS operator. The cone for the material processing

facility T didn't use on the M518 seguence.

Tor 487 I used the one triangle irn the upper left-hand corner,
tecause that was the closest one, It was poorly placed for the

furrsce work,

1 always wished that the ATM foot restraint were lower, We
all found that we were hunched nver when we started operating
“he ATM, We got a little better ams we got used to having a
higher head position relstive to the panel but we always
seemed too high on the panel., T would much rather have thei

thing gone down about € to 10 inches.

You tend to get a2 cremp in your sbdomen from tensing, because
all the work staticns were set up for normal one-g work. Your
body tends to hold itself erect, and even siightly arching the
back, so you are always held away from your workstation, I
thought the aids around the MDA agnd STE were very poor. It was
very difficult to do some of the tasks which were required, In
fact I put up Zong straps, ard ended up tying ry ankles o
single handheolds, in order to have a geod stable body position
for doing some of the early work in the Ccolanol servicing

loop in particular snd for scme of the EREP instruments’

calibraticns.
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There was just no way for restraining the czmeramsn for the
television work in the MDA, In the airlcck module, we just had

a few handholds, but not much work is done in the airlock module,

the aft airlock was the big cne. We had to charge the G5

and we had to vacuumr the CWS heat exchanger vares and rermove
the cover and replace it. Those were two tasks T felt

were very poocrly helped because of the abserce of restraints.
You Just had to wedge yourseif in and use body english, tc hold

yoursel? in position.

Jow in whe forward compartment area, I was in general very

pleesed with the restraints and mobility. Of course, the gria

D

Tloocr is the greatest part. I found the grid ring arcund
the bottom of the water tanks $o be very useful. I was never
at a loss for foot restraints wnile I was trying to get inio

any locker,

I fcouna that the walls of the OWS were not really used as much
as they should have been. I would have liked tc have seen nos
cust the cne-g design in that total structure, bul a three-
dimensional design which would have put restraints in the walls.
In that serse, I like tine MDA because we did use all the walls
all the way around, although the restrainis there were pcor.

In the OWS, I would much rather have seen a Lot of the dome

wall used, ss well as down in the forward compartmert.
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There was a lot of blank area up in the dome that could have

been used.

I weuld have liked tc seen triangle grid up in =2_1 those zreas;

we could have dene & lot of useful weork there.

You menticned it earlier, Ed, that the work over there by the
food _ockers was very cifficult because so much of the trisngle
grid was occupied by hardware instellation., There were really

very rTew places where you could put a foot triangle.

Let's nave comments con the aft compariment.

e head was probably the worst.,

That was zbsolutely impossivle, but the expveriment compariment
reaily was generally pretty good. There weren't many plsaces
where you needed to put your feet that ycu couldn't find a couple
of triangles to lock yeourself irn, The proximity of the overhead,
the ceiling, I thought was gocd because ycu ccuid reach out

and hold on with your hands, if you wanted to, or if you needed
to lock a foot in the celling, you could do that. I think the
cxperiment compartmernt was by fer the best place tc be, as far
restraints were conecerned., ''he waste management compartment was

terrible.
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GIBGON You were Just Zike & ping pong ball irside of =z little cup;
you bounced arournd in there. You rever reslly restrained your-

self, You just ricocheted off the walls.

s

cALE Cf a.l places, where body wzstes ars harndled is no piace to be
urable to control bedy position. That was Jjuss sbasclately
ridiculous. ‘The folks who desigred that did a nice Job ¢f
meking sure that all the srells were retainea, and thai you

had privacy. Unfortunstely, when they did that, they eliminated

a1l cpporiunitics <o properly restraln yourself,

POGTLE Tane restraints thal were in there got in the way when the
urine drawers were pulled out. They weren't very good for

really holding your feet in.

SIBSON We should nave, at the mininum, had a <riangle grid on tne

Ilgor.

GARR In the vardroom, until we tock ihe flcers that go with the
pedestal out, I considered that to be pretity much unsatisfactory,
too, beecause for the most part we refused to use the fecot
restrainls Lhat were there., We wou.d stund to the side of them
or we would lock ourselves in somewhere else %o eat. Once we
finally found the time tc get In there and tske those flcors
out and get rid of them, the wardroom became much easier to get
around in and ifock yoursel! down. But there still was a vretily
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high percentages of triangles that were unusanle, even whern
those ficors gone, because of the seams unaernesih that were

supporting tie pedestal.

rnestraints and mobility alds need to be explored n regard to
vheir veing tailored for a specific task locatiorn, Tor example,
around a 3AL, arcurd a film vazult, around an ares Wwiere yol are

going to do paperwork, et cetera, T don't wart 1%t to be

interpreted taat we think that is all ithat reeds to be

acout that area becsuse a miltitude of cemments could be nmade,

llestrairts and mebility aids in the sleep ccmpartment., There
were ernoudgh triangles in the crew compartments to adeguaabtely
give us any restrairnt that we reeded in there. The zlecp
restrainis themselves; T thirk you have taree cpinicns on

a3

that. I found them to be quite good, and was fairly well
rleased with thom, We found cn cccasion that they would locsen
up ard get pretty ncisy. Blil's particular resirsiat seemced to

oe broken to the point whnere we couldn'™ tignten it znd xoep

it really quiet.

Lighting System: I thcught the MJA lighting was more than
adeguate and you could nretiy well sei up almogl any way ycu

wanted %o.
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I found that we were continually changing the configuration of
the lighting around the ATM. Each of us liked it a little
different way. I liked it relatively dark and the ocother guys
liked it relatively light and we were forever changing those
lights. Even when you're working at the panel you'd find the
need to see something on the display a little betier and you
woluld have to leap off of the foot restraints ycu were in and
turn off a couple of lights. In that circumstance, I would
have liked tc have had contrel of the lighting around the ATM

right at the ATM panel itgself,

I covered this in an ML8T debriefing, but T think that there is
the case to be made for various and sundry types of dark curtains
and shades, much as radar men use when loockling at scopes. It
would have been nice if there was something like that around

ATM, This may affect the ventilation. I think, however, that
there iz a way of handling it. It would have heen good to have

a double curtain at the MDA forward hatch for the commentary
photographs. Of course, no one knew ahead of time that we were

going to be using those windows.
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In the airlock module area, the lighting was more than adeguate.
You had selectable, bright or dim, and I had no complaint with
alirlock lighting. 1 did notice that light bulbs were inclined
to plate out. Apparently, the filaments would plate ocut on the
inside of the glass of the bulb and pretty scon your light bulb
that started out nice and bright, would get very dim and you'd
have to change it ocut. T completely changed cut the bulbs in

the aft airlock one day because the lighting was getting so dim.

One of the things that bothered me a 1ittle it about those
incandescent bulbs was the covers. I know they were supposed to
slide off but they were always getting knocked free. T would
like to have a little more positive snap shut feature on those

things so they wouldn't always come loose.

In the workshop area, lighting was easily controllable and guite
adequate, You could go from bright lighting in the dome area
and the forward compartment to very dim lighting or no lighting,
whatever you wanted. There didn't seem to be any great problem.
One area where we did run into a few problems was when somebody
using the antisolar airlock needed to have 1t dark. It meant
that the whole workshop had to be darkened because one of the
disadvantages of the grid floor was that it also lets light as
well as air come through. We had to turn off the lights in the

wardroom and the experiment compartment, and everyplace, in order
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to get the forward compartment dark enough for dark adaptation
for some of the experiments we were doing. This again is a good
case for the idea that Bill proposed of hoods. It would have
made it possible for a crewman to do a scientific airlock exper-

iment without having to turn off every light in the house.

Before I forget, we need a wristwatch that has a real good night
dial light. After the lights went out, the Accutron dial went

out, too. We couldn't really use it in the dark.

Counter argument to that would be that the experiments were sll
ad hoc. I'1ll never gee the day coming where we will not have
ad hoc experiments. There will always be that last item that's
thrown on board, where you do everything manually. We do need

a good night wristwatch.

Going back to the problems of the SAL: T think Bill proposed
a reasonable idea with a hood. Two problems that we ran into
there: one was Tthe case where you need complete darkness, as
in the S063 looking at the airglow, for example. You'd find
that the record light on the opposite SIA would shew up in the
field of view and reflect into the instrument; something that
small would interfere with the operation. Having a hood sur-

rounding the whole thing would have eliminated that problem.
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Ancther vrcblem T encourtered when running 8062 crn the day side
was I wished that T had a gmalil night light right next <o <the
SAL, which I could have used to shine on the checklis®t and the
pad. T would operate the S063 ozone instrumert, look cut in
the Sun, down at the Eartih, and then try tc lock back in and
iook at the pad and found cut that I was compleiely blinded
because T had nothing but sunltight coming in my face. 1T
couidrn't read 1%, I Tinally had tc tape a flashlight, which

I ran dowr during the course of ftwo or three orbits. [ deorn't
think that was the way to go. I think we needed a little nlight
light at the SAL's as well as something we mav get tc later,

which would be a cheeckxlist holder,

Lighting in the wardrocm, the sleep compartments, in Lhe

experiment compartment.

ixperiment TOCZ could have been performed in the wardroom if
we'd had a way of blocking off light other than Lhat enormous
hood that they had, which was muck too complex. That's rot the
way tc go. We had a shade dcor on the wardroom and it was
translucent., T could have darkened that area pretty well

there if that would have been a2 1ittle less transmissive of
light. Partition dcors are something to ccnsider in the future.

As Tar as the lighting in the wardrcom itself, it was great.
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Lighting was certainly not one of our problems in crew system.
There was plenty of lighting and it was flexible encugh so that

you could turn it off, if you didn't want it.

Personal Stowage: 1 found no reason why we should have had a
whole multitude of trash bags and other gear stowed in what

should have been & crewman's personal stowage location.

Even the sleeping bags didn't need to be in there.

That whole area for each crewman should have been opened up to
his own personal stowage and not those of the ship. I think we
had enough other dome lockerg and locationg around that we could
have taken care of all those other good things that we had to
gtow in sleep compartments. T would like to have seen something
also with smaller compartments that you could open. When you
opened a large locker, you opened yourself up to everything

that happened to be in there. In terms of personal stowage,

you ended up with a host of many small things, with pencils,
pens, eyve glasses, and who knows what else in there. Every

time vyou opened up one of the lockers, it all came out at you.

I think we could have done a much better job in designing that.
One thing we do need is a soft stowasge, for film and all kinds
cf small things. The configuration of these small items cannct
be predicted. The stowage needs to be something like a very

soft foam that will grip whatever is put against it and that
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will be very flexible. Scmething like that would have helped
cur film stowage, all the personal stowage, and every small Iitem
that you cannot predict ahead of time what it's configuration

will be.

I broached the subject for stowage for crew quarters in the
M4BT area. T proposed that at least one locker with a lot of
pigeon heles be designed for personal use. The door of this
locker should be hinged so that it opens downward creating a
Ben Franklin-type disk, and it should be at an elevaltion that
makes it compatible for reading or writing even if a crewman is
hanging in the rack. Inside the locker there should be soft
stowage provigsions for things like pens, pencils, and any other
small personel items you might want to.store. I think that's

definitely a requirement in a system like that.

Regarding stowage in general, I thought the stowage in the
whole spacecraft, generally, was good. We have already pointed
out some very definite problem areas., The most glaring example
of a stowage problem was the film vault. That's been thoroughly
kicked and I don't think there is any need to Jump inte that

one any more. As we used equipment, particularly in the
wardroom areas, stowage leckers opened up and we found them to
be very handy for stowing items. Once we got into the free-

wheeling food system where we had to select a lot of things
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was suvericr to the meal-type stowage. [ think, maybe ir ihe
future, it might bte a2 wise idea nof %o go back tc the meal-type
stowage; it might be well to go to the pantry system. Maybe a
mixture of the two would he hest. VUse meal stowage strizkly fov
the meals but do not stow average with the meals; stow it
separately, pantrv style. The dome locker stowzge, T thought,
was good. I think, we probably should have had larger decals
on the dome lockers. Other crewyman should have been strongly
encouraged tc list the contents of the locker cn the cutslde.
As the stowage in the locker changed, the crewman shouldn't
have felt obligated to £ind another decsl, stick it owver the
cld one, and bring it up te date., I think the cover ¢f the
locker should have becr a writing surfacc. The stowage bock
was about a 50-50 provosition as far as T was concerned. I
think the other guys have a lower estimation of the walue of
that book than I do. I think approximately 50 percent of the
items thal I was looking for I found by going through the stowage
book. The others, I had to fird by exploring and prow!ing

around .,

POGUE I have a couple of comments., T do have a rather low ovinion cf

the stowage book, hut I 2o not have a low opinicn cf the people

wiio worked on thalt stowage book. 7 have some positive suggestions
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to make, which T think will improve it. First, I think the

cnly thing that's really useful in the stowage book is the
alphabetical listing. The stcwage maps are nice; they serve the
system more than they serve the crew. I can't argue with
including them, If you go to a locker and look inte it,
usually, there's cnough printed on the outside of the locker

to tell you what's in there, or ycu cculd open it, lock in, and
find out. That really sort of preempts the value of the stowage
map itegel?. However, I do not feel strongly about it; I think
it's a good item to have, particularly, for flight planning.

But my estimation of the value of the stowage book is in the
alphabetical listing, but it should also have a classified system
like a telephone book. It should list an item under every
possible garden~variety term. The individual who ig responsible
for an item should also he responsible for entering that item
mnder all possible terms of reference. We had items in the
vehicle that were listed in certain callouts and some of the
checklists that were not included in the stowage book. Tt
should be the respongibility of the checklist manager to see
that all items of equivment that he calls cut are either referred
to by stowage locations in his book or that there is reference
ther in the stowage boock itself. That, to me, would meke a
stowage book very usable. Again, I wani to emphasize the fact

that I'm not directing this criticism in a destructive manner
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POGUE toward the people who worked that stowage book. T worked with
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the stowage people on some of the lists, gnd I know that a lot
of good thinking went in on it. However, the final product

could still be improved, and it was not all the fault of the

people whe wrote the stowage book.

CARR Okay, I guess one particular gripe we had (we made it on the
tapes and 1'11 go ahead and make it again) was that T couldn't
really care less what was stowed in E-699. Scme of the stowage
loecations that were called out were so ludicrous that it was
Just ridiculous. Apparently E-699 was the waste tank down below
us. We had items that were called out that were listed, for
example, like 172 of them in the workshop and 9 of them in E-699
and there were 3 somewvhere else. And 1 guess what that means
is that @ of them had been thrown away. 1 really don't care
what's been thrown away. T needed to know what was available
in the workshop for my use. All the items in the stowage book
that were assigned to E-699 and some of the other odd stowage
locations, I think, were really a disservice to us as far as
trying to find something. There are some areas to which I don't
think it was necessary to assign location numbers. T know
we were somewhat instrumental in establishing the requirement
that everything had to have a number, but somewhere along the

line we should have tempered that requirement with common sense.
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CARR
(CONT'D)

There were some areas where something was just not called a
station 699, and it was really called a trash airlock. When
you tell somebody to go to station 699, if he doesn't know what
699 is, he's got to go to a stowage book, research it, and find
out what 699 is. If you'd have said, go to the trash airlock
in your procedure, there would have been no gquestion. There
were several Iinstances of that in procedures where we were
directed to go to a certain station, and we didn’t have the
slightest idea what station it was, but we had a hunch., We'd
go to the stowage book, find the number and, sure enough, it
was a station or a location that was commonly known by a name
rather than a number. T think cur problem with stowage was
that we worked so hard to make the listing computer compatible
that we dehumanized stowage to a& peint that it sometimes caused
us problems. We've got to be careful sbout that. Let's not
let the computer system drive us to a point that we can't really

relate to the human side.

Clothes: we've pretiy well talked about clothes in ME87. I

think we were for the most part satisfied with the clothes.
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CARR I think Bill indicated on one occasion that the zippers should
(CONT™D)
have had pull tabs on them. Ed snd I agreed with him 100 percent.
Those zippers were sometimes hard to locate in your pockels.

If there was a little pull tab, it would have been much easier

to grasp.

POGUE On our btrown shirts with the zipper pockets, T vlanned or using
that zipper pocket for a number of items and I never did. The
way clothes work up your carcass in zero gravity, that zioper
pocket was actually almost over my shoulder, In the future, 1f
you have a soft shirt like the brown shiri, something like a
kangaroo pouch in it would be nice. My trousers all fii ‘oo
big because I lost some weight before flight., It'd be nice to
nave A 1ittle more adjustmernt capability on waistband would be

nice, because you also have visceral, shift in zero gravity.

CARR Yes, that's something that *he medics cught to really work on
with the clothes pecple. In zerc g, a guy becomes nmore slender
and grows taller, and those things cught tc be texen into
account in clothing design. I think here we have a legitimate
slap in the chops for somebody, and I don't know whe it is in
the clothes arem. All those reat little extra pockets that we
had put on so that we could carry our little folder books
arcund and cur pens and scissors and all that stuff were not

properly sized, and we were unable to use them ip the manner
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{(2ONT'D)

GIBEON

CukR

PCGUE

for which they were designed, end it was a great big pain in
the neck. I think somebody really goofed on that one. We paid
the price with incomvenience. I think that was a very bad deal.
The flashlight would not fit in the flashlight pocket, the
scissors would not fit in the scissors pocket, and the book

would not fit 1n the book pocket,

And the knife would not fit in the knife pocket.

So you found yourself putting things wherever you could. I'm
the kind of person who likes to put things in thelr place and
have them there sc that when I need them quickly I can just
grab at them. If T can't always put my pencils in the same
pecket or put my flashlight in the same pocket, some time when
I need them, it will cost me extra time and thought process to
locate my pen, pencil, or flashlight. And that's the kind

of time you don't need to waste. You don't need toc waste time
looking for something in your pockets., You ocught to know where
each item is, and you ought to be able to get to it guickly so

that you ecan do the important things without delay.

I mentioned this once, I think, and the counterargument was that
the garment people had been given that requirement and they

had made all the clothes that way and we were stuck with it.

A suggestion for future design is that something like cowboy

holsters be incorporated on both sides of the trousers so that
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POGURE you would have a receptical for a zip-on vouch of some kind.
(couT'D)
This unouch could be made flat with little recepticals on it or

<hat would incorpcrate whatever little pieces of hardware you
K

wanted,

CABR In general, I would say that the clothes were gocd. I even
wore the brown shirts near the end of the mission because they
weren't quite as smelly as T had found them to be on the ground.
I pguess the main reason they weren't as smelly is because we

didn't sweat as much up there.

GIBGON I personally liked the white shirts though. I didn't like the
brown ones very nmuch., They were a little hot end uncomfortable

and itchy.

CARR A very pleasart feature shat I found was the ability to zin on
and zip off the legs of the trousers., I found that 1o be very
pleasing and convenient, and whenever the weather was warm, I

was quite comfortdble in the short trousers.

POGUE One thing that would nave made the trousers and the Jackets
nicer would have been 1f I could nave gotten the legs on and
off cver the triangle shoes. TI% could be dene but it was a
problem, I liked the idea of having that sweat shirt fitting
underneath. All my sleeves were too long. The over cover

there was Just a little bit *oo Jong and I ended up cutting
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POGJE tnose with scissors, I liked the idea of having that zri
(CONT'D)
fitting on uhe arms and the legs but 1t would be nice to have

+

s _ittle more shrotch.

GIBSON T dan'. think we should let the clothing debriefing go by without
menticning that we aXl got a 1itile tired of loocking at brown.
I sure would have liked to have zeen saome &ifferent colors up
There. T Anow the problems you n1ad with trying to make freproof
c_othing gnd Lhe nroblers of dying, bul I hope that the efford
doesn't stop. DBrown surely is a tiresome coicor, and [ think
something in the order of blue and green wculd have heen most
woleomed.,  We ought to push for I in the [fulurce ard rot just

live with the drat brown we lived with during Skylab.

CARH I thirk that's a wvery goocd point. 1 think that future clothing

design ougnl to be rathier colorful and it ought to bhe wvaried.

POSUE Crew Quarters: The only point that I'd like to make Is abcul

the slecp compartment., TI'd still like to be anle Lo adjust

gir flow from inside the sleesving bag.

CARE Yes. Another ilem that we discussed in a group and haven't
put on tape yet iz the idea that crew guarters cught to be mere
spread cut. The three crew areas were so close tcocgether that
if a crewman did nave a loose bed and did dc any thrashing at

night, he bothered the other two crewmen. If a fellow wanted
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CARR to stay up late and read or listen to music or do something
(CONT'D)
1like that, he had to be very, very careful not do disturb the
others. Or if somecnc woke up early in the morning, he had to
be very, very careful not to disturb the others. In future
spacecraft design, the crew quarters ought to be separated as
much as possible to give a person the opportunity to move

arcund in his quarters and do things that he wants to do

without constant concern about disturbing other people.

POGUE Alsc, the individusl quarters ought to be away from the traffic

flow to the head because that can cause a lot of noise too.

GIB3ON L think the traffic pattern that we had was not very good. In
a building here on the ground, you have a hallway with rooms
going off on either side. Up there, essentially, we had rooms
with the hallway going just about right through the rooms. If
I went out to the head in the middle of the night, T went through
their sleep compartments, and I don't think that was proper.
T think you ought to construct all the rooms in the wvehicle

off of a hallway.

CARR We talked sbout the idea of having a personal stowage and a
persconal desk and the personalizing of the crew quarlers, and I
think that's important. In future space flight, when man starts
staying up for long pericds of time, each crewman should have

g place to call his own. 1f's got to be a place that can be
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CARRA

modified in the way any individual desires. We should start

thinxing about that right now and plarn for it.

Trasn Disposal: Waen we arrived, there were no trash dispesal
begs at ail. The crnly bags asvailable fcr use =3 Lrash bags
were the trash bags with the membrane and the sealable urine

distesal bags. The urire ilsposal bags were in rather short

£

surrly, sc we used the trasnh tags simest exclusively and saved
tne urine Zisposal bags Tor the dispossl of urire. We Zound the
urine dizposal bags wcrked well, We could usually get Ifrom
tnree to five 7ull urine bags into Shose bags, ard we disposzed
cf them through the trash ajrleck without any vrcblem, Tnen
gbout halfway through the missicn we suddenly ceme to an Impasse
ar. shat, We feund we cculd cnly put two fal1 urire wags into

a urine disposal bag and dump it; more than Two urine bags would
swell, causirg difficulty wher the urine dispesal bag was vished
intc the waste tark area. We were worried about Jjamming tke
trash airlock when we were dumping only two urine bags at a

time becazuse ever two urine bags would ‘am it sliightly. We
finally opegan dumping our urine tarcugh the urine dump systerm
and then throwing away the empty urine tags. IZven those were
irclined %c swell and cccasicnally caused w8 a proclem with the
trash airleck. Our final sclution was to dump the tags, roll

thnem up ard put a piece of tape around them. That way, we cculd
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CAEY

get four or five of them Irnto & Lrash urine

dump it withoul any provlem.

Trasn bags were beautifuil, ‘ney nelz only thst

wnich would dump easily at the wrash airliocx.
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as we gat them cut of the wells. It was very difficult tc

a place to anchor an cvercan while waliting for

LY

whichk to put it. When we reached =z polnt whe

the svercans in the foed dispozal wells, we
bag from the lockers in the wardroom cr the

waste compartment and insert the trash cans

the memorare area. Fisting a large overcan

was difficult if there were a lot of trash i

feund that the best way to do it was to dump the

first, thern iry to manage separate cvercans.



CnRR
(CONT'D)

POGUER

CARR

We kad been warned oy the SL-3 crew that the operaticn of the

trash airlock shutter was no longer a cne-man operation. =

£

could do 1% at the beginning of the mission, but apparently

the system changed, warped, or was modified in some way Decause
couldn't de it later., It became rnecesgary for one mar to

stand on it, trace his kands in the natch on the floor avove,

and force the 1lid to the trash asirlock downwerd, while the

commander, &s wrash airlock operator, threw the latching

handle up cver the edge cf the lip of the cover and locked

it down. We have some movies and photos that will demonsirafe

the tweo-man trash airiock cperaticn. ©On the average, trash

eiriock dumps were necessary on.iy aboli once every 3 days. As

trash accumulated, we would put it down in the well between the

trash airlock and the floor of the experiment compartment until

we had five or six bags. Trash dumps were usually done in the

evening before retiring.

It wouid have been nice to have some kind of netting to hold

the teags in there.

A problem in the airlocz operation was the lack of mobility
restraints for the operator. If the well was full of trash
bags, there was nc room for the operater te anchor himself by

putiing a leg down into it.
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CARR

Food Monagement: The human engineerirg of focod management needs
irprovement. A principle was violated in handling the food,
because each can was hand’ed two or three times. There is

a simple sclution to this probiem. Instead of removing each
individual can with our firgers, we could have used the
nerringtone ss a trarsferrable rcceptacle. If that had

rated with our food drawers, it wceuld have cut down fcod

transfer time conslderably.

i lot of crew time wus spent harndling the ambient and Trozen
food transfer. The frozen foed transfor was fairly easy, We
would fust take = bundle ard put it in a rearby freezer. How-
ever, the system used ir focd trangfer was more time cconsumirg
than necessary. Lesigners of future gystems ought to consider
this area arnd try to avoid a procedure that involves handling

each can several times,

reezer space ubtilization was very poor. "he efficicency level
was probably 60 or 70 percernt. We cculd azve stored 50 percent
more food 1D we had had a different kirnd of packaging scheme,

!

2ITGZEN

Tood wan thke test fcod we had.

Waste Managemert: I am pleased that we didn't have arn fApollo-
type waste management system, I was overjoyed with Lne waste
mar:agement systems and the way they worked. We all nad reser-
vations regsrding the efficiency of the fecal and urine systems,

12=55



CARR
(CoONT'D

We had some disagreemernts over this sysitem as it went through
develcpment and testing. We made many changes at the last

minaute in order to make it werx, and, the system worked guite
well. We had a few provlems, and designers cf future systems

should consider thesc problems.

The corcert of the urine system is very good. Usirg a biower/
separator system which moves the urine maxes the act cf
trinstion a natural thing by seliminating cuffe., We h=d some
eguipment situaticns that probably were nct optimal, but we
have looked at the concept and we know it's good. The bag
system is goed 1f the vrocedure is to pool urine ail day and
taxe samples the way we did. Uhe sampling sysier: needs improve-
ment. It is too time consuming, and time up there is tco
valuable to devote 20 minutes per crewman to obtaining urine
gsamples. In the future perhaps we willi not need to pool
Phohour samples. 1If that's the case, we could have a systen
that collects the urine in & separator. Once or twice a day

a crewman could throw the switch tnat dumps the separatcr or
the colleciing syster into a waste fanx, and you need not worry
gbout it again. If there is a fature requirement for urine
sampling, then we must find a much more efficient way to dec it.
We nad some systems failures. T had twe bags fail., The livtle
boot on the bags that connects to the separatcer was the most
common peint of failure, Bill had one or two, and Ed had two.
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CARR This was a weak poirnt in the system. That boot leaked

{CONT'D)
ocecasionally, and it was very messy.

CARK The biggest single problem with the sample bag system was get-
ting water, air, cor gases irn the urine samples. Very early
in the missicn we devised a way to scilve that problem, but the
solution was time consuming., I% was aisc dangerous bhecause it
required that we take the entire bag, conhect a samrle bag
to i%t, and then swing it. If you were not csreful and you
alicwed that sample pag tc hit anything, you woula have = couple
kundred ce's of urine floating around loose in the spacecrsaft.
That would have been a very messy business to clean up, very
distasteful. After working wiin that system of swinging
“he bags for b4 or 5 weeks, I decided that it was tco dangerous,
and I stopped doing i+, Consequently, the peovnle working with
the urine system will notice that ry urine samples have = notice-
able amount of gas in tkem because I used the sampling system
the way it was designed, and did not try to help the system az
alz. Bill and Ed were more conscientious. Yeu nrobably got
better samples from them, but I thought that you had enocugh of
2y urine samples thaat a2 little bit ¢f zir ir them prcobatly
wouldn't matter. I saved 5 minutes a day by not using the
swinging method. Forcing the urine into the sample bags was a

dangerous business even in the nominal system. ZIf the little
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CARR base plate inside the cutter crimper got caught, or if the skin
(CONT'D}
of the bag worked itg way over the gharp corner of the base
plate, the system might lesk., We were so short of sample bags
that we couid not throw = bag =way arnd get = rnew ohe; we had

to repair it. You have probably noticed that = few of the bhags

nave gray tape or them covering leaks.

FOGUE The urine sysitem has serious hygiere implications., Urine
spills are not only messy, they're pcitentially a heaZth hazard,
The drawers were all way back in an inaccessible area, It's
true that you could remove +the entire drawer and get back in
there but it still was difficult. Lighting was not provided
for proper inspection of that area. The lighting, which was zll
in the ceiling of the head, was inadegquate for proper ingpeciicn
of the urire drawvers, which were at flcor level. The system
design was aisc rather irnefficient. The connectors were all
nidden well back in there; however, durirg treirirg I had learned
to mete and unmate the connectors by feel. One grounding sirap
on the urine drawer kept bresxing off, even in normal removal
and reinstallation. Another inadequacy of the urine system was
the lack of a provision for securing items during the process
of sampling snd changing out the urine bags. Although retaining
devices are necessary for proficient management, there were

very few of them throughout the workshop., No thought had bveen
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POGUE given to the human engineering of the operation. When the
(CONT'D)
procedures were written, it was assumed that the individual
would somehow, between his legs and between his fingers, under
his armpit, or wherever, hold all these loose pieces of equip-
ment that had to be managed during a normal, day-to-day proces-
sing of the systems. Urine receptacles and bags and all kinds

of pieces would frequently geil loose and flecat into the eXperi-

ment area.

POGUE Any part of a system that comes into direct contact with
urine bags should have some kind of guick disconnect and an
easy access for cleaning. The big base plate that received the
urine bag for measuring total volume was actually bolted into
the waste management fixture, and could not be gquickly removed
for cleaning underneath. DNow, any time you're handling a urine
bag, you're going to have urine leskage. I'm not talking about
urine spill; I'm talking about the normal ocozing of fluid from
supposedly lesk-proof fittings. You had to put the urine drawers
into position on that big metal plate by putting the urine boot
itself into a recessed area on the hase plate. Almost every time
you applied pressure to it, a few drops of urine, sometimes as
much as half a cup, would lesk intc the area. It was not easy
te clean thoze; I actually took a pencil and worked tissue down

around the cracks of that thing when T got leaks. That's no
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PCCGUE way To work with a system. I'm sure that the bioclogists would
(CONT'D)
really raise their eyebrows if they saw that kind of operation.

CARR 1 remember thal we had to keep a pencil and a pen in the head

constantly so that we could keep the spread down.

PCGUE The guick disconnects that I mentioned are & must for all jtems
associated with any waste processing system, even a washup, so

that you can pull it out and wash the whole thing.

GIBSON  The mechanical complexity of the separator's exterior made it
impossible to clean, whether you could get at it or not. The
only effective way to biocide that would be to dip it. There
was no way of completely cleaning that urine drawer, with all

the recesses that existed there,

CL{RER Good point. Fairing a complex system Jlke that would make it

easier to clean.

G BSON It should be possible to clean that urine system quickly and
completely every day, if the crewman choose. There's no way
to clean the present system thoroughly, even in an extra-

ordinary length of time.

GIBSCN I don't think the system of swinging the bag was well thought
cut because it did not allow for the possibility of getting a

little bit of gas in the bag. I evolved the system, which T
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(D0HT'D)

POGUE

CARR

thought relatively guick and safe, but whickh proved to have zt
least azs rmach uappaerent danger as did sgueezing Lhe bags. 7
don't think either of those was an acceptsable woy to decrease
the air bucbles. Wo'lve got to come up with = technigue thaz
will remove gas more effective.y and safely Lhar either the
mantal swing cr the cenirifuge. Maybe & centrifluge can be
developea That will weork like the one we kave for the blcod
separaticn. In any evenl, tne systems that we hat were inade-
quate. 3ut I'll second what Jerry =zaid inttislly, that my fears
acout the system weore really unfourded. TIn general, 1L worked
qulie woell. 1 did have the one-iime anomaly thal morning when

1 popped the drawer oper aznd found avout 200 ce's of urine
loating up toward me. ''his is st!1l ar unexplsined anormaly;

meybe someone down here can understand hew it could hapren.

It would e nice iIf you hud somesthirg llke s wechanical tab
irdicater te let you know tha't the urine system was configured
properly. It was possivle %o fall tc pusk tnat urine drawer =11
the way in. It might loox corpletely clicsed when the gaskets
were not gulte locked together. That happened to Owen, and T

Lhink it huppened to me cnce,

We ran into &4 case once where cne urine system was not drawing

wall because somebody else's drawer was nobt sealed.
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GI35CN We also leerned rather quiczly tc make sure that the sevarster

wag con before using the system.

CAERR In rmy view, the feczl system was an excelleni system., The idea
of usirg ajirfliow to help move the feces away from you is good,
It would nave been a little bit nicer if it coald have oeen
stronger. 'The feces still attached o ycu and you still had
to remove themr, meve them away from you as ycu get olf the not,
The odor remover was cutstanding. Agsin we have the same
gereral gripc that we had with the urine system, that it takes
too muck time To process it. The paperwork takes three times
the ameount of time as the actual doing. I thirk the best time
tazt I remember for the crew was about 12 minutes. For the mos=t
part, I would say that the average ftime for the use of the
Tecal system was around 20 mirutes. For body waste management,
we need to find & system that's ai least as good as what we
have here, and that is scmething that doesn't require 2C minutes
of intense effort and concentration Just to get the gtuff

processed properly.

PCGUR There was one thing I pointed out in thne MLBT briefing about
the solid waste management, and that is the actual posture.
I found it awkward tc have to straighten my legs out while sit-

ting on the fecal collector,

GIBSCOR Couldn't you put your feet back up ir the little notches?
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GIB5ON

CARR

POGUE

CARR

GIBSON

I put them back in sometimes but most of the time I was in a
rather awkward position. If the collector had had some kind of
a 90-degree configuration, it would have been better. Again,

I think our problem is nol trying to improve the configuration

as much as it is trying to keep the one that we've got,
I did not experience that problem.

I put my feet in the hole, back behind the urine drawers, and

assumed a ralher natural position.

T guess I did that a couple of times but most of the time, I

found myself in sort of an awkward posture.

A gocd design criterion is that it should be designed so that
you can assume the posture that you're used to assuming when

you ge to the bathroom.

One thing I found to be a big time consumer, which may not
exist in any systems down the line but has in both the
contingency fecal bag and the fecal bags, that we worked with,
is the million and one pleces of green tape that have to be
removed to expose adhesive surfaces. 1 saw no reason why we
could not have one or two pleces of tape to be removed to

seal that bag. It became obvious to all after we tried that
thing a few ftimes that even if we went to school on thé subject,
we would not become proficient bag folders and be able to fold
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GIBICK them every time, the way taey were desigred. It was just an
overly complex design that was not called for, and just consumed

a lot of time,
CARR I agree with that 10C percent.

PCGIE I got the impression that the designers went from Apollc fecal
bags to Sxylseb fecal bags. And since they had all these little
green pull tabs or the other bags, the system perpetusated

itseif, and what was good for Apclle would ve good for 3Sxylab.

PCGUE Water System: I thcougat that the flexibility in the water sys-
tenm was great but that the manasgemen®t of the system was
undesireble but maybe necessary to have flexibility. However,
when you're building a sysiem from scratch, I don't think it's a
whole 1ot more difficult, or even more expensive, to put all
the plurbing in there and then have scme kind cf central
contrel or at least a local control which doesn't involve
pulling hoses off. I always had some swkward hoses out, and
it wasn't really the way 1t was supposed tc be layed out, but it

was the oniy way I could configure i1t. It seered discrganized.

CARR Tne flexibility was greait, but the complexity was a pain,.
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CAERR

I thirk it could be a pessible flight safety prcblem on a

long, long mission, having all those hoses hanging arcund there,
T weagved them in and arourd that bhlue foct ring like it gaid,
but I always felt that the system came in late and that it

was a make-dc operstiocn.

We alsc nave a few gpecific irnstances of improper cr inadeguate
labeling, T thinx they've already beenrn discussed in the WMC,
so I think we don't need refer to those agsin here., I think
we've made it known that certain comnections and fittings and

attach points were not well lakeled, that they weren't clear,

Perscnal Hygiene: I thinx we kept ourselves extremely clean.
It was one of the more pieasant aspects of the day. When we
did our exercises, we worked hard, we sweated hard,'and the
apportunity tc clean curselves afterwards was welcome, I%
“ook a lot of time because all we had to clean ocurselves with
was & washceloth and a water squeezer, ard that's a time con-
suming process. I think the shower, although 1% was a last-
nirute scrt of taing, and scrt of an add on, was an effective
thing. It was very pleasant, but sgain it was a time consumer.
We've already given, in MUB87, a lot of good remarks on the
shower and what we think it's goed for and where the pad points

are. I don't think we need to spend any more time on that.
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Let me ‘ust ut lesast say thal the drive To keepn ycurself clean
is still with you up there. We found it's easler T¢ stay clean
ap there because we didrn't sweal as much. We found that one
full bedy wasa per dsy was guite adeguate, and that one shower
er weex was gqulte sdeguate, In facs, you ccould get alcng
without The saower, if you xent up with the body wash and did

a gogc Job with that., 3ut therc's ne substilute for running
waser ull cover your body and getiing it Ia your nair and g
shower is a very refresaing thing, but zgain i<'s very time

COnS UL TLE.

About five bimes In the flignt, 7 got a lct 27 urine on my
hands. There mast be some kind of nyglierne wipe that is not a
wet wipe that would gusrartec a zafe feeling In washing your
Lards without stalning yoursel? with & dirity orown coler.,
don't think Zexharin quite doez it. I would like scmething
that has the power cof <he bicclde but doegn’t have that dis-
coloration along with it. There's z zubjective feeling that
yoi're never going te get yourself guite clesn even though

vou've scaked yourself down.

I think the socaps that we had were guite sdeguate, but e this
day, i'll never understerd wihy we had to uze sozp thas smelled
like dog saampco.. 1 just don't undersvand why they did Thazs
to us. It doesn't make sense, It seemg <o me we could have
had the sarme cieansing action with a tleasant odor tocc.
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I second thnat. I really didrn't enloy that, especizslly when we
ended up working with it in the shower. That was really dog
shampco in there. One item which I wiskeda I had =zlcng was z
head magssager. You can tuy them in any store. I suppcese the

reason we didn't have them was that there were no metai_ic

ores. GgsuUile a few pecrlie wouldn't allow us to have plastice,

We made these poinls inp L87, but each man should have tne
veortunity to caccse nis own deodeorant, nls own shaving cream,
an& the hardness ¢f his tocthbrush. I thinx that the tooth-
trushes were tco soft. We told the folks that before we lefd
and we stlll feel thal way. I was very grateful to get back
to my good old hard toothbrush gt nome. Somehow we got locked
into prushless shave. In the future we giaculd rnot be afraid
to use mercscis in space fligat. Mayoe there's scmething I
don'y understana soout the physics of aercsol cans, but _
proved Yo mysel? that foam words beczuse the fire extinguisner
worked like a caarp. [Lcbody can tell me that you can't use zn

aercscl foam up there.

There's no reason why we couldn't build an =zercoscl csrn smasher,

Jr build an serosol csn helder whick, if 1t dces rupture while

veu're using it, only the business erd cof i1t would te exposed,

12-67



CARR

GIBE0H

POGIE

That is a useful thing. It comes urder general hygiere, 1'¢
have given my right arm for some of that spray can formula 402
or Simenize cr whatever those things are in the can that you
can use to spray around, They smell good and have antiseptic
in them andé can be disinfectsnts for cleaning. That certainly
would have beer rnice in the head and cther areas vwhere ycu gee
a urine spill on a wall arnd &ll you have tc clecn with is some
biceide wipe, It would have been nice if you'd had a can of

either a windex type with a plunger-squirter on it or an aercscl.

We couid heve ugsed & csn and a half at the trash airlock.

“he peint that ferry is meking is well fteken. I have read
previous crew reports where the crew reported a strong subjective
piegsure in noticing & familiar odor. WwWhy is it that people

are taking measures to deprive us of all the familier odors?
When things stink like a doggone John, it's nice to change thai,
One of the high poinits in the flight was when I put the antifog
nelmet compound irnside ry helmet, I got a distinct sernse cof
reiief and plessure when I opered up that antifog compound
because it smeiled like Joy socap. If ycu're geing to be there
for a long time, you need 4o smell something that you like,

Wny they took all the cdor cut of that Keutrogena, I'1l: never

TNOW.
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Anything else on personal hygiene?

One other thing:; in zero gravity, every time I was washing,

the operation would be something like this: You'd take a wash-
cloth and wet it down, get soap on it, and try to transfer it
to your body. There were always spills in transfering the
water by a washcloth or towel to your body. After you soak

the body down good, then you have to get it off, and it's the
same thing all over agsin, 1 realize that the shower is a way
to take care of the body, but there's a good argument to be
made for some kind of hemispherical enclosure with cutouts in
it for washing your hands and face. That way, you can handle

water and contain it within a certsin volume.

I made that point in a 487 debriefing one day. In garages
where they do sandolasting, they have a device that you put
the spark plug inside., Then you take your hands out and put
them in gloves inside the device, turn on the sandblaster, and
work. That's the sort of thing you could use here for washing,
That is, you put your hands through some sort of sleeve that
seals at your forearm. Then you could dump in a couple of
cups of water and you could get in there and slosh arocund in

the water.

Tt would be great to be able to do that.
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Bill and I had a problem cleaning our double-edge safety razors.

There's just no way to do it.

Probably, the only effective way to do that was to get it wet
and then to belt the side of it against something where the
impact would dislodge anything inside the razor. That kept it

functioning well for a good period of time,

Vacuum Provisions: 1 think the idea of a modern home where
the vacuum system is bullt into the home is a valid idea for
the next space station; that Is, make your wvacuuming more
convenient. We carried that double high-power accessory cord
around the spacecraft a lot to do vacuuming. It would have
been good if we could have avoided all that. I weould say the
vacuum cleaner itself was on the edge of being unsatisfactory

as far as the amount of vacuum it provided.

In many Jjobs, it was inadequate. You couldn't get into small

crevices with it.

Yes, our vacuuming tools were not what they should have been.
Bill did a good modification on the crevice tool that did the
special job we needed, I think you need more special purpose
tools for the end of your vacuum cleaner. There's nothing

wrong with having plenty of flexibility on vacuuming provisions.
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We found a vacuum cleaner to te a useful thirg vecause 2 days

waes all it took for a screern to get clogged up, I'm sure the

.efficiency of that screeny that is, the amount of =zir It woulc

vass, was rapldly reduced ss the bulldup proceeded. /in idea
creuarred to me in flight for irereasing the flexiuilizy cf the

+

vacuawn cleaner without a gross increase in welght cr Iin the
nuarber of tools. LTake one particular tool desigrn that inter-
Taces witn the vacuum clesner but have ends or Taces that can
oe changed cn the mesal end of the Tocl itsclf. You could
have one cor wwo tools witn soff metailic ernds. Hard finger
pressare would be used Sc charige the end of tae teol. Hormal
werk wouldn't chiange the corntour of it, but if you wanted o
change the contour of the ends, you could use hurd finger

pressare to do 1t.

If we hed had some<hing lize that, I thaink T could heve gottuen
the OWS exchanger vares clesned gut, It is nct ar unreasonabvle
request te have lights con the end of the vacuaum cleaner, We

worked ‘1 some areas where [ was noiding a flasnlight with my

teeth snd using botn hunds with the vacadum clieaner,

S~ think thae little cleancr bag was fine. It was the right size

for the amount of stuff we were scooring up.
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1% also saved our vacuum cleaner a coup.e of times., I dida't
realize I was pulling water out of the heat exchanger vanes
at first. The bsg saved the vacuum clearer because it abscorbed

the waier.

ke 1ittle interleck that won't let the vacuum run unliess you

nave a tzg in it is a good desiga feature.

Orbital Maintenarce: Let's Treasxz it irtc two areas: routirne
orbital maintenance and some of the stuff that came alcong that
we coped with. 1In general, the thing that we missed the most
was & good place to put an item when we worked on it. The heat
exchanger screern wag provably the bhest place, but the worktable
thet wes origirally designed for Stylab, was a good step, and
it's too bad we lost it. We could have eliminated many problems

thaet had to do with having a workbench.

I demonstrated a couple of times by using that screen that you
cculd meke a pretity useful system out of that. In the use of
the screen, we had several problems come up. If you put objects
down: witk force, you cen vibrate the materials, such as screws,
you have cn the screen off the edge. What you really need is

a small erclosure in which to held the smull parts that you're
working with. Other than that, I fournd that screen an excellernt

way to do any kind of malinterance,
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I would s=zy routine orbital maintenance Is not as difficult as
pecplie thought it was going to be. We were able tc cope with
a lot of small pleces by using gray tape or whatever things

were available. The idez of having tc play mister fix-it and

ix things was nc kig problem.

It's ag easy up there as it is down here. The only prcblen
we have is restrairing items, and, as CJerry sald, we used gray
tape most of the time. We would take a ccuple of feet of gray
tape, put small or large pieces or even tools on it and it

worked well.

An area that would nelp more and could be ccorrected by proper
early design considerstion is the area of tools and fittings.
We had many differernt sizes of screwheads snd different sizes

Fal

o7 hex tools that were required tc service thegse things. What
I would Like to see in a spacecraft is a minimum nurber of

graduated sizes of fittings.

Goo¢ peoint.

That way, vou can get two or three tools and do a job. The way
it was, we had one little pouch of Alien wrenches and it sounded
like +the chimes at S8t. Mary's ringing cvery time you opened the

tabk or it because ail these things just come tinxling out. I
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found one up on the air diffuser a couple of times and had to
return it. You could minimize the number of tools that you
need to do work. I realize that therce are mesthetics of engl-
neering and everybody likes to have the right size nut for the
strength required when you can always overdesign 1t. There's
nothing wrong with slightly overdesigning it, unless it's a
gross mismatch and it affects the operation. TYou should try

to minimize the number of tocls and screw silzes.

The same thing works out with QbUs. We had trouble with the
leaking QDs. This is a maintenance problem. QPs have to be
unscrewed., There ought to be places in enclosed fluid loops
where you can turn off valves. You didn't have many of these,
If we had places downstream or upstream of QDs where we could
turn the valve off and replace that @D intact, the minimum of

gas would be introduced into the line.

We could have saved problems in the condensate loop. That
condensate loop cost us time, cost Beano and his crew time.
If we could have changed a ccuple of @Ds, 1t would have made

the situation more tenable. The QDs were not foolproof.

Calfax fasteners are a root factor in maintenance because we
were always undoing Calfaxes during routine maintenance, GSome

of the Calfaxes had a square fitting inside, some of them had
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a hex fitting, =snd some had no fittings. I don't like Calfaxes
because the single point failure in the Calfax is a tiny washer
on the other side of the business end of the Calfax. These
things were always coming off and causing us problems. We

were losing them. Unless that problem can be corrected, I
think Calfaxes are bad things to have in a spacecraft. Also,
they were poor to fit, We had a couple of places in the space-
craft where we never did get the pieces of hardware to fit
properly. One of them was the ATM access to the coolant loop

reservoir, panel 202,

We used tape to hold that thing in place.

The other one was the cover for the OWS heat exchanger panes.
My fingers were usually sore for 2 or 3 hours after I did that
cne. There's no reason for this to be that difficult. You
should be able to close a door with minimum effort if there's

a fitting or a fastener on it. This was not true, and we had
trouble with Calfaxes all around the spacecraft., You ought to
be congistent. If some of them are square tool receptacles

in the center of the Calfax for freeing a stubborn Calfax, then

they all ought to be square or they all ought to be hex.

Cam locks, the little wingnut in the water system and several

other places, were difficult to operate. They were stubborn
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PCGUE and an irritation to work with. You'd turn a cam lock wingnut
(CONT'D)
with your fingers as far as you could turn your hand, and it
always seemed like you ought to turn it ancther 10 degrees to
get the thing to lock. You always ended up trying 2 or 3 times
before you got the cam lock to engage properly. The idea looks

good, but in practice, it turned out that they were an irri-

tation to work with.

Cu4RR You should aveid mixing different kinds of fasteners, cam locks,
Calfax, and that sort of sutff; it is undesirable. 3Standard-
ization is a watchword for the future because it does simplify

maintenance and procedures.

G:BSON  That's true. Even if you end up with cone that does have some
idiosyncrasies to 1t, you become accustomed to it and learn
how to replace it rapidly. The way it was, we had so many
different kinds of locks that when one malfuncticned, we couldn't

have many replacements for it.

CARR The idea of using those little cam locks to hold the big heavy

doors of the film wvault closed ig ridiculous.

GIBSON We needed something that was rapid, easy to use, but yet did

the job. Those fell short of it.
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“he comments we've been making about cam locks appiied to the
DJialatiches, topo., The Dialatches had a very irritating feature
ir tkat, if the compariment had severa Dialatches, you'd

cpen all the DJialatches and as you'ld start to pull the door
open, the Dialatches would flip mack over and catch again,

You had tc open them all up and nold them in pesitien.

I had that preoblem cn the EUC box where we had seven or
elgnt Dialatches, I usually ended up clilosing down cne or itwo,
but some of the other ones would become engaged anywsy from

time to time. It was a juggling sct to opern that voex,

I think kinge “ricticn on that thing would have solved the
problen, where you'd have to physically move it awsy and it

would stay where you put it.

That's rignt.

Orbital meintenance 1s no big thing. It can te greatly simpli-
fied by having & decent place to¢ work, a workberch where you

can properly restrain items to woerk on them., Malnternance can
also he greatly simplified by standardizing sizes of nuis, Allern

nead screws, Phillips nead screws, and all that sort cf thing.

fs m mechanicsl engineer, I understand how you want to design

vour bolt holes arnd bolt sizes to the strength that it's going
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to be, because it is not efficient to overdo it. But on the
other hand, you've got to think sbout the operator, too. And
in this case, I think operations may well overshadow the design

efficiency.

We always wanted to use off-the-shelf hardware where we could.
I agree with that, because that saves NASA money. But someone
ought to look at the area of adapting existing fastener screws,
bolts, what have you, to a standard size. Every fastener you

can make captive ought to be captive.

Right.

Just because you used a piece of off-the-shelf hardware to

save money does not excuse us from adapting that to space
purposes; that is, putting stendardized fasteners on to replace
existing fasteners or putting a false head on them that receives

the tools that you have.

Crew Safety: In general, the bird was safe from a safety stand-
point. There weren't many fraps that T can think of where you

could hurt yourself if you weren't careful.

That's right. The only time I felt that design got us in a
little bit of a crew safety problem was in the EVAs. People

did not anticipate that we were going to be in certain locations
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around the outside of that vehicle that we were in. This, of
course, could nct be predicted beforehnand., But knowing the
type of situgtion we got into in Skylab, the extericr of any
future vehicle shculd be made with noc sharp edges, and nothing
that could cut the sui+. There were some locations, along the
edge of the BIVB, winere we ended up translating along in order
to get to the 5193 workstation and the erection station fer the
solar array, that did have some sharp edges. I noticed them
after I had been working around that srea, sctually putting

my gloves in some of those Locations. That's a very dangerous
situaticn. All It takes 1s one good grab with your hand and

a sharp pull, and you're out of business. Other than that,

1 agree with Jerry, it was & safe wvehiecle all the way around,
especially on the irside. Any problems you ever rar into would
be created by yourself rather than any of the gear that was in

there.

One grea we got bit by was the film vault door being so heavy;
the time that you banged Biil's foot with that door. That's

a heavy door. You have the danger of locking your feoot in
within the envelope of that door, or doing it yourself, moving
the door and not realizirg there's a foot in the way. Wken you
have the foot locked and the deoor's moving with alil the inertia
it has, it is dangerous. I'm surprised we didn't hurt scmebedy

with that.
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FPanel 217, that access area where ycu had to remove the gas
separator from the coolant lires, I thought was a poor design.
It was also a crew-safety consideration in that there wasn't
any way to get in there and do that operation without endanger-
ing your hands from hand cuts, I noticed this during training
ard, of course, I was very dissatisfied with the operation.
“here was no way around it; that hardware had already been
bailt. Taere was a tool fashloned that could have simplified
~hat operation, but for some reason, we 4id not get iv, I
ended up using ceonnectar pliers tc help myself, but I aiways
had hand cuts. When you have a chance of cubting your hands,
then you Iincrease the chance of a deeper cut. I was very
careful gnd used the ovtical gloves for the E3EP when T worked

on that.

Arcund hign traffic areas, like going dowr to the sft compart-
ment through the hatch in the nexagenal natch in the forward
floor, we never hurt ourselves, but there was a peossibility.
Z caughv my Tirger a couple cf times, but forturstely, I was
rnot moving too fmst. Any fime you have z high traffic ares,

vou clught to make a positive effort tc aveld small zpertures

through waich you can put = finger ard get it caught.

Gecod point.
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That's just for high traffic areas. Other places, it may be
very impractical. One other crew gafety item is the location

of the airlock relative to the other volumes in the spacecraft.

Another crew safety area that hothered me was the radial hatch
in the MDA. T worried all the time about kicking or disturbing
some of the wiring, or something like that, around that hatch,
It's too bad we didn't have some sort of a shroud or something
that went over that hatch, a lightweight cover that kept us
from sticking a foot in there, or getting it under the egual-~
ization valve. It always made me feel uncomfortable to work
arocund that thing. During EREP, we had to do that a lot. You
could see that it also made Bean and his guys uncomfortable
because they did some taping jobs there and taped the handle

shut.

Ancther crew safety item is the handle cranks for the 5TS win-

dows. You could guillotine a finger right off with those if

you weren't watching it. Boy, that was a very bad design.

You had very, very poor mechanical advantage, so you ended up
leaning into that handle to turn it hard, and there wasn't
finger clearance all the way for full throw of that crank, You

could really locose a finger or a bone there very easily.
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GIIBSON I think that was also a poor design from the operator's stand-
point of having to open and close those windows a large number
of times, and the amount of force that was required. To take
good photographs of comets and a whole host of other things,
having to open and close those windows frequently. 1 suspect
T did it 6 to 12 times a day or so, being up in that airlock a

lot. And it was a chore every time.

PIGUR The P35 servicings is another place where there's a crew safety
implication. There was a fitting that you had to put on to
restrain the servicing umbilical. Those connections were hard
to make; also there were so many little bits and rods and
pieceg of metal arcund there that it was awfully easy to hurt

your hands working with that system.

CARR That was really one of the main problems with the servicing
system in M509 and T020. You had several different kinds of
quick disconnects and, though they were designed for super safety,
they were not designed for ease of use. Because it took a lot
of force and a lot of leaning and straining to make one of

those work, you were in danger of lacerating your hands.
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12.5 Instrumentation Systems
"he problem with contreis is we did nct really interface with
this system very much other than tc leave it in COMMAND or to

torow the switch wher called out by ground.

One of the thirgs that's always bugged me, {and I'm delighted
that the ground monitored the systems and provided us with
informasion) was the fact that there were data in tne spacecrafs
to which I did ro% have access, but which I might need Zor
intelligent operation of the spacecra’t. And it seems tc ne
that they are treating you like a child tc put youa in a space-
craft and nct let you nave full access to the intelligence
onboard. You can't have it callable ir a computer, ouat that

is wnat you would ask for, to be avle to interrogate the entire
system in totality and ask it for any piece of data that vyou

are interested in.

I don't think that's such an outlandish or difficult thing %o
dc becsuse the pecplie on the grourd can interrogate this system
to get the data. All they need is =z repeater up where we are.
However, fcr the most part we didn't need it, but had the occa-

sion arisen, we might have been in a dZfficult situstion,

Kot only that, but there are failure modes where you could
possibly read it onboard ard the greound still couldn't get it,
so there's a good reason for having that capability ounboard.
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G[BSON I think in general, through, that having the ground run those

gsystems is a good way to go.

POGUE Undeniably.

GIESON  You have got so many little things to do, you don't want to be

chained to running those things down.

POGUE There's ancther point too to be made and that i1s, if you had
this thing mechanized properly in the scftware, you would be
told before the ground that there was something out of tolerance.
Not a caution and warning necessarily, but a crew attention
light, saying that there's something cut of tolerance, but it
isn't going to kill you, within the next 15 minutes, how about
taking a look at it. Because that's the kind of thing that
the ground gets when the bullets appear on their masks in the
MOCR, they teke a look at it and say they didn't notice it.
They just noticed the bullet, and then the bullet tells them
what's wrong. Another thing I thought was a good idea was
being able to power up a system and power it down; you can save
g little power and save the meterg, particulariy, the lights
on the EPFS display panels 205 and 206. That you could turn
off those indicator lights was a good deal, We don't ever
want to be without that, because in the first place, you'd

have burned out all the lights. We burned them out in the
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simuiators, and they were the same light buibs, the same power
ard everything that were onboard. The status lights themselves
would have created an untenable situation for doing comet

observations.
I think ir general the instrumenteticn system was reasonable.

One other thing on systems - I spent considersble time trying
Lo urdersiaand thet the power supplies required so forth and so
or. ané minus 5 volts and plus 5 volts and aXl that cther non-
gsense. For instrumeniation/caution and warning, I'd like to
see the stuff broken out @ little meore clearly cn the panels.
And I know it's nice to put all the circuit breakers on two or
three panels, but I made mistaxes in throwing the wrong circuit
breaker conce on the instrumentation area. The mistake was
easily made because part of the label was correct and part of
it was wrong. The only other comment is in regard to the
reccrding system, The recording system was fairly hard to
understand at first but, after you got used to the switches,
it wasn't too bad, I stiil think it cculd be a little simpler

though.

The wheole recording system itself is just a big mixed bag that
grew out of off-the-shelf equipment, Gemini, recorcers, and

that kind of stuff. I think everybody knew from the beginning

12-85



CaRR
(CONT'D)

G..BSON

CARR

GIBSON

CARR

GIBSON

that it wasn't a good deal, but it was what we had availsble,
and it's what we worked with and I'm sure glad the ground was
stuck with manipulating that system and teking care of it,

because I didn't want any part of it.

That's right; I felt the same way.

Yes, and I'm glad INCO knew what he was doing because I sure

didn't.

12.6 Digital Command System
I found the only problem I had with real-time commands was
with the ATM. That was the use of the DAS when the ground
had to call up to tell you they were going to put a command in
when you were using it. I thought that was very awkward, T
would prefer a much easier lock-out so that you could not have
two systems getting into the same computer simultanecusly. So
that once one started, it would lock ocut the other. There were
many times we had calls from the ground when all three of us

were away from the ATM to ask us for the computer.

I think that your idea of a lockout 1s good. You throw a switch

that locks out anybody else and maybe even turns on a light.

Or an automatic lockout that ocecurs when you send your first

command in.
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Lpdates <o 1RS3: All we had to do was keep the date right, and

it skipped =2 day on us once or twice, but 1t was no big thing.

Teleprinter Messages: I think we pretiy well talked about

telepririer messages.

As far as the future, we've talked about getting IV up. We
coild very easily have a printed page come up on a TV and then
have a reproduction made of it., We could do away with the tele-

printer with all its associated problenms.

In other words, it's pretty much like the hard-copy system they

have in MOCR.

There was a problem with teleprinter noise, As far as I'm
personally concerned, it'd be nice if we dida't have & lot of

roise, but if you put the ccver down, there's no problem.

Yes, I slept up in the airleck a couple of rnights, and cccasion-

ally, when it would go off, it still didn't bother me,

I thinx the guys on the ground worked hard to avoid disturbing

us at that time.

Yes, we appreciate that. But it turned cut to be not mucn of

g problem.
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12.7 Caution end Warning System

CLRR CSM-8W3: We've already talked gbout command module cauticon and
warning, and I think the idea of piping across the master alarm
and that system over to the SWS was right, If you got a CSM
light, it set off the BWS system and then you had to go to the
CEM and find out what it was. It worked fine, although it was a
pain in the neck a few times, T also thought the ground did a
good job of letting us know when something was imminent, so
we didn't get too concerned about a lot of the alarms that

went off.

ZIBSON Yes, and we could inhibit those caution and warning parameters
if they started to get out of tolerance, temperatures on RCS

guads, for example,

CARR Let's just talk SWS caution and warning now.

POGUE Qkay, there were two areas that bothered me. One was the pro-
cedures involved in checking out caution and warning and, two,
finding a specific switch on the caution and warning matrix
panel, Now that scunds like a dumb comment to make, but T
actually wasted a lot of time trying to locate the switch, the
ENABLE/INHIBIT switch on the caution and warning panel. There's

got to be a better way of laying it out even if you put an
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ordinate and abscissa on the thing and say 1 comma 13, and you
then know you're in the first row, 13th column, and could find

the thing immediately.

Yes, the switch was supposed to go along with the same geometry
as showed above in the caution and warning display. But that
was not as straightforward as you might think. And I agree
with Bill that it was difficult to find those switches from

time to time.

Also, again, it would save you the problem of confusing
nomenclature., We had some nomenclature that was very similar,
And I think I inhibited the wrong switch for an operation

once. It turned out nothing ever happened but, when I went back
and reenabled it, I saw that I had inhibited the wrong one.

The other point I was making was that it was difficult writing
procedures that were intelligent and intelligible to follcw Iin
making a caution and warning checkout. Again, there was a sort
of semantic word saturation involved there. As you read the

procedure, you became tangled and twisted up in the words.

On that subject of checkout, I had the feeling that we were
checking out much more than we were actually using. I would
like to see a system in the future that doesn't take that long

to actually check out,
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CiL3R We did tne fire system cnce at the beginning of She migsion
snd then =zgain at the middle of the missicn, but the cauticn

and warning, we only checked cut cne time.
P0GUS We may have checked that out in the middle somewhere,

KR Perfermance: Ko oprcblem. It worked great. I think what
they've done is they've worked all the bugs out of its perfornm-
ance. Sysilems that were not operating correctly were zlready
essentially taped off or wired of and we just didn't have to
worry about them, They irhivited them and fergot taem. Fer
instance, the condensate system, and several others. Those
protlems were scived before we got there, but Bean'’s crew and

Conrad's crew both probably suffered from the csution and warning,

FCGLE Telemetry Foritoring Points: Corbined with the previous comment
we made on leceating valves in systems for no other purpose than
mairtenence and trcubleshocting, I think 1% is well wortn the
Trousle; in view of the problem Bean had with the condensate
gystem, to nave proper telemetry menitering points. Had hg
nad that capability, he could have troubleshot thet condensate
syatem in a ccuple of hours. Whereas the way it was, it toox

them 2 weeks, 1 think, to flgure out wnat was going on.

CARR Yes, If you can compartmentalize or isolste parss of the sys-

“em, you can really do the fob,
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12.8 Electrical Power System
Solar Array: I, guite frankly, never had any difficulty coping
with the solar array system in training and I felt that I had
grown to understand it and it was & reasorable straightforward

systemnm,

The crly comment that one could make on these power conditioning
groeups and the CBRMs is that they ought to be accessidle from
inside the wvehicle, because we could have performed all kinds

cf maintenance if we could have gotten to the conneciors, etc,
frcm inside, Kow, don't ask me how te do it, but that sure

caused & ot of trouble.

Yes. I think that's a real gocd point. We had prodlems with
the ATM and, if we had been able *o get to them, I'm sure we

could have done a much better lob,

I think being able to get in and change things like voltage
reguletors snd things like that would certainliy have simplified
a lot of their prcblems. If we would have just had access tc go
on in and change the voltage regulstor that's giving you trouble

cor a battery charger, things would run smoother.

Well, we at one time were talking about a task EVA which would
allow you to get solar array power from one unit over to another

C3RM and, had we been able to do that IVA, I'm sure we'd have
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done it right away and gained a little extra power. As it
turned out, we didn't really need it because we had a little
extra power in the system, but we're always better off designing
it so you can get to it. In terms of the whole power system, I
found that I thought I was overtrained for it. I spent an

awful lot of time over there in the simulator working with bus
shorts and all kinds of problems which I would never encounter
in flight, because I was never sitting right in front of that
panel watching things happen., I thought that in flight, I

had negligible interface with that system, whereas I really

trained a lot on the ground for it.

It was an interesting and intriguing system, and that's one of
the reasons that we all three spent more time on that than we
needed, However, I've locked into that system and I think

that there are several lessons to be learned from the design,
One is that when we mentioned the bus short, there were certain
people in the design business who felt that we were questioning
their integrity personally. But the point was made that you
could not experience a bus short in Skylab. We were handed
pieces of the buses encased in some plastic and told this thing
can't short. Well, of course, what we meant was it doesn't

meke us asny difference whether that piece of metal shorted or
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or whether a wire from that bus shorted. To them, it was a
matter of professional pride, and certainly there was a mis-
understanding there for a long time. This point is that we d4id
have bus shorts in flight, and we were guarenteed prior to that
that there was no way to short cut one of those buses. However,
we did train for bus shorts. Now, the C3RM, and the PCG

systems - I did not feel that there was sufficiont controllabil-
ity over the configuration in elither one of these two to protect
yourself against an uncontrolled short and to take maximum
advantage of the power-generating capsbility that you had.

I think that this would not be a satisfactory system for going
to Mars. We do not have enough control over this system in
isclating shorts, and we did not have enough control over this
system to teke advantage of a perfectly good solar panel group

which might have +fo be isolated because it was feeding a short.

That's a good point. I remember the problems that I could
picture us getting into and we actually did get into some with
the CBREMs. I would think we ought not only to be able to
transfer power from one solar array over to another CBRM but
alsc be able to replace those components which are bad, And
that goes back to our original plan of being able to get to

it all.
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PCGUE We did not nave comrplete - zatisfactery mornitoring of the status;
we had tc pull =all kinds of shernaragans to isolate bus shorts

in training.

CLRE An example ¢f the areas yolu were %alkirg abecut was vwhen we had
a co_lapsed sclar array; it had such s draw on it that it
finally collapsed. We didn't knew that; we nad to ask the

ground that kind of questiion.

PLGUE Also, the indicetors, when fed a real heavy short would reverse
tnemselves and start indicating all over again, stuff like thaz
was 2iting us, and that's the gsort of taing that you want *o

avoid,

CERR Power Distribution: ''he only area here is the szhunt regulator
wihich was alwayes a mystery. It tcok z lerng time to understand
what, a shunt regulator was and I wonder if that wasn't something
that could nave been dea.t with differently In the design and
made more clear. It just xilled us ‘n treining to have to
throw away a whole sclar array group, because what 1t was
feeding was bad and there was nc way to meve it *o something
else and take advantage of tha* power source. Maybe access to

go down and put ‘umper ovlugs in somevhere would do it.
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13.0 PREFLIGHT AND POSTFLIGHT EXPERIMENTS
MOT8 and ML11l through M115 fell into the normal medical protocol.
Time Required: We don't have anything to say about that.
Fhysical Discomfort: HNone to speak of.

Facility and Personnel Availability: The Skylab Medical Lab
concept was a good method of organization. Tt kept activities
pretty well concentrated so we weren't going from cne place to

the other to get things done,

I think pecple went out of their way to make sure that they

kept all problems to a minumum.
T think it was well organized.

You do lose a fair amount of blood in the process of doing the
blood work. I wonder 1f the quanity of the blcod extracted might
be cbseuring some of the results. T know my hemoglobin is low.
I don't think the amount of blood that has been extracted from
me has helped the situation. Other than that, T thought those

experiments went well.

I couldn't tell the difference between M11ll and M115. As far
as T was concerned, the blood draw was a blood draw. What they

did with it didn't make a bit of difference to me.
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14,0 IKFLIGHT EXPERIMENTS

14,1 Medical Experimenis
MOTL - Mineral Balance: That includes food as well as food in-
take, urine and feces collection. We cught to talk about MOT1
and MOT3 together. I hope by now the ground has an idea of whal
goes on up there znd that future missions do not have tc go into
the detailed testing that we’ve had to go through in order to
completely measure the bhalance in and cut., It's time-consuming
and unnsiural. The more naturalness we can get in our life at
zero g the better. A wider range cof menu chcices saculd be made
available. In the future we need to make sllowances for changes
in taste; if wvou're going to be up there for lcng periods of
time, you need to have considerably more than six menu choices.
You should have a rather substantial pantry available, so when
vou get tired of eating certain foods you can jusi sei then
aside and eat cthers. If somebody is trying to keep a2 baance
on you, all you have tec do is report. You shouldn't feel that
you have to aveid certain kxinds of foods just because they mess
up somebody's experiment. T think the crew should be free to eat
any food they want when they want to eat it. If it's required
that they report it, that's nc big thing. The freedom to eat
in pretiy much the same manner as you eat on the ground is =2

very strong requirement for ithe future.
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Preflight Baseline Data: That area was laid out pretty well.
There were many people supporting us gethering sample bottles.
It was designed to be of a minimal impact to us and we're grate-

Tul that it was done that way.

Menu Deviations: It wag reasonsbly well thought out. We did not
object too much to the evening status report in flight. I
hope future focd systems and medical testing with metabolic
baiance can be performed in a manner more conducive to the

normal daily regimen,

I second that. T think from here on we're going Lo be sending
up specialists. You may want ‘o have people who are medics
test subjects, but cerbainly the whole crew should not have to

undergo this time-consuming exercise pre, post, and inflight.

I thought we missed a good opportunity to find out just exactly

what foods a crew would prefer.

We put some restrictions on ocurselves with this experiment in
the amount of different types of minerals one can take. For
example, a high salt intake a couvle of days befcore you come
down to increase your blood volume would help in terms of

cardiovascular effects when you get into one g. We never had

a2 chance tc really explore that cne. In trying to get back +to

preflight values of hemoglobin. There's nothing we can take
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GTBSOK now because cf the reguirements of this experiment. 1 agree
fn t-
{COuT'D)

that it's a worthwhile thing to be doing, but in the future we

cannct have every body in the crew living under these restrictions.

CARR MOT4 - Specimen Mass Measurement: We never measured a specimen
of fcod the whole time we were up there except cne fLime when
we had to take a picture of a crewman putiing & carn with some
food in it in the SMMD. We Jtust ate it gll. If we didn't wans
to eat it all, we didn't start on it. The measurement of fecsl
matier presented s design problem in the SMMD; the hags were sc
large tha% you had to essentially force them under the blanke®
in the SMMD. The syctem failed and we found ourselves, the

last couple of weeks, in a mode where we had to

0

arry She bags
into the wardroom to measure them. That was not en cptimunm
situation at zall. We did not have the $Time to focl around with
the system and try to change equipment so thal we could get our

welghing done in the head,

-

Calibrations: The cal weights were lost, sc we didn't do all
the calibraticon work that should have been done. It's a mystery
to us where those weights went. It was graphically demonsitirated
to us that thalt system is very sensitive to vehicle motion.

If we were 1n a gravity gradient dump, there was no sense in

weighing anything; wyou might as well wait.
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If these mezsurements are that impartant, there cught to be a

red light to indicate an amount o vehicle scceleration.

“hat's 2 geod point.

You might prefer a meter rather than a red 1ight.

In summary, we think we did a geod Job of measuring fecesz. We
were conscientious, and the information is gocod. There wer

no checklist problems with that,

MO92 Lower Body Yegative Pressure: T think we spent too much

time on the LBNP experiment,

The iris and the saddle irterface was uncomfortable. A couple
of tires at minus 50 millimeters, I was in considerable croteh
pain., If the iris is toc tight, you can really get =2 peinful
pressure point on the onelvis which has nothing to do with the
experiment per se. It's fust a feature of the experiment., It's
also difficult to put the cuff on the leg 17 you're going %o

o limb blood flow.

In general, we have no great guarrel with the L3NP; we think
the experiment worked oui. Tt got terrikly dull for us. Being

the observer in one of those things was very, very dull.

If we had hed some better displays, we would have bheen sble to

actually watch the electrical activity of the heart. 7 +hink
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we all would have become a I1ittle bit more interested. In
flight, we had negligible feedback other than hear® rate ani
pulse pressure. After a while we could almost predict what was
going to happen, and it became a cut and dried routine. We Telt
1ike techniclans rather than experimenters. TFuture experiments
should use the onboard observers! capability more; allow them

to contribute toc the experiment as well as run the contrcls.
Donning the electrodes was very time consuming and hcthersome.
The system of Llapes and sponges has to be reworked. We need =

faster, easier system. There were too many little pieces of

materials to work with in zerc g.

I agree, Enbedding the electrodes in a plece of scotch tape or

achesive would be helpful.

We showed there was a learning period on the LBNF. On the

average, we could do an MOGZ in 50 minutes by the end of the

mission; whereas in the beginning, it took an hour and

30 minutes.

I always felt uncertain about the subjective evaluation of
power. Perhaps you could atlach an IR device to the crewman's
forehesd in order to get ar evaluation. We should have some-
thing that iz more concrete than a completely subjective

evaluaticn.
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We had to depend upon the comments of the crewmember unéergning
the LBNF rather than his pulse preasure. The pulse pressure
showed any abnormality but the crewman's responses told how he

was feeling.

MO93 Vectorcardiogram: T+ was a simple experiment. We 2id not

use an chserver in that.

An observer ought to be ubtilized fully, or not at ail. An cb-
Server was unnecessary on M093. In M1T71, the observer had to
hit the reset button every 5 minutes. That was an inconvenience

and a waste of time.
MLT1 Metabolic Activity: No problem with the stowage.

The drawers ought to be geparated for zero g. 1 should not bhe

possible for an item to float loose and Jam the drawer above

it.

Setup and Checklist: Setiing up the metabolic analyzer was
a long, laboriocus process. We learned how to zave time. The
observer could set up during the M092, and get right into the

M17T1. PFuture setups should be simpler and more automatic,
The human operator was not working at his opiimal level.

We had a problem in setbing up. If we ever got a Jittle bit out

of step, we were hopelessly lost. We had to either retrace
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our steps, or go back to the original configuration. Both
alternatives were difficult and time consuming. This occurrerd

because we never understood some of lhe steps.

Checklist: The checklist was very complicated. Due to the path-
finding of Al Bean, we relied heavily on cue ecards. We found

the cue card to be superior to the checklist.

Operation and Noise Level: The noise level could have been

reduced, but it was not a majJor problem.

Converting that energy to heat seemed very wasteful. We stored
it in the bike device until it could not held any more. Then
they put operational limitations on the use of the bike. If
there are more than three crewman, that limitation will have to

be removed.

Limb Volume Measurement System: That 1s M002. It was so
delicate that it was always on the verge of not giving good

data. It was too delicate, for daily use.

Near the end we started having some noise, and problems in that
system. It shorted out. We brought the leg bands back so

they could figure it out what the problems were.

Blood Pressure Measuring System: It seemed to be efficient.

It 4id interfere with pedaling at 250.
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GIBSON It was diflicult to pedal and give good measurementis simultan-
eously. I used my arms, and the muscle activity in the arms

always obscures the data.

POCUE A deuble yoke gystem of restraints would have been helpful on
M1Tl. The restraint system we had was not completely satis-

factory. I needed a restraint to hold my shoulders down.

GINSON We needed something tc hold the head and the shoulders. We

used a pad on the overhesad toc hold ourselves down, T used it
for a mount until the pad becare a health hazard, and we removed
it. We had +the head on the overhead. I% seemed to work, but

a restraint is needed which operaies on the head and shoulder.

CAHR Calibration: It should bhe more automatic.

“+

CARR Body Temperature Measuring System: It doesn's matter whether

a thermometer has a mercury column or an electrenic readout.

GIRBSON The respcnsc time was so long that it rendered Lhe reading in-

accurate. I'm not sure that gawve useful data,

GIZSON ES8: We used it and didn't have any big problems. The MA:

I thought it was well designed.

BOQUE One thing that iz sort of important, but has nothing toc deo with
the M171 experiment, is our dispvlays. I'm talking about every-
thing in the spacecraft. The displays ought tc have neutral

density filters, if we are going to do any television in the future.
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CARR Mi3l - Human Vestibular Function: BStowage was all right

in my opinicn.

GIBSON We were not able to close that thing completely, and fortunately
in zero g it didn't make any difference whelher the door was a
little bit open on the stowage conlainer, Une stowage problenm
which we had was with the device that fits on the litter chailr.
Tremendous energy was expended in stowing it in the container,
and vperhavs the stowage of that item was overstresszed. Thre
rotaling litter chair worked fairly well. Gome of the ones on
the ground are probably a 1ittle weorse than Lthe ones in flight
becauge they are too gensitive to modtion., If you're sitting in

Fa] 4

the chair, especially for the 0OGI, and you move your Tcet, you

can geb a Tauit ligat and you have to go back ané start over
again. TPerhaps thal was put in there intenticnally sc that if
you did get gross shifts of the chair for some reason or ancther,
it could be considered in the evaluation of the data. DBut

magl of the time it was Jjust a crewman shifting arcund Lhat

wousd cause a fault light and cause a 1little loss in the experi-

ment operating time.

CARR AMer we had performed several runs of the experiment znd had
ceased attaining any new data, we felt it was lime to ferminate
the M3, and fortunately the ground concurred. Tt was not cur

intention to short change the FI on his data but we honestly
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felt that the exverimeni was time consuming and that it was

not producing any new data,

I kave one ccmment on M131, When you are adapting things %o
conform to the human body in zerc gravity, you've got to be
careful. We found that the body normaliy wants to agsume a

more or less erect, slightly arched attitude, and heolding
yourself in a chair was difficult. The sestbelt helped; although
1t was hard to adjust. The biteboard could have been better

if it had one more degree of freedom. I was never completely
comfortable., One problem was that the postural change made it

very difficult to adjust the height of the bitebcard properly.

Regardless cf the individual's shortness, we could never get
the bitebcoard high encugh in order tc make it fit comfortably.
We were on the ragged edge of it coming out of the strut which

held it up.

When I was stuck into the biteboard, I felt like a horse with a
bit that's being reined in tightly with his chin being pulled
down towards his neck and the back of the neck being somevhat
arched. I always felt like my chin was being pulled down and
in, and my neck was being arched. It was rather uncomfortable,

and it was difficult to get away from that position.
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What made it difficult to perform the experiment was reading
the roll and the 0GT goggles. T think the design made 1t casy

to make a mistake even when watching very carefully.

In contrast to that, I thought the readcuts on the roll and pilch
the rod were cxceplionally well done. That's probably one

of the hest rcadeouts I've ever seecn znd onc which should been
ased in the otker readouts. Ancther thirg we encourniercd while
running the experimeanls was tho fact Lhal you tend te go to
gleen. And I'm not saying that the cbserver began gotting a
1ittle glassy-eyed zround the third or fourth time we went
through an OGI. I'm not sure what kind of cbhserver's or subject's
Judgment you car put in there, but I dig find that the 0GZ

ramp up and ramp dowr times were so lengthy that you were

aitting there walting mest of the time and doing very 1ifttle,

and that tends to make ycu both very sieepy. That's a problem

which T'm sure effected your results.

Does anyone want Lo meke any comments aboui their cortrols?

T thought it was wvery straightforward although you did have

to go through everything in a straight secucnce.

M133, Sleep Monitoring: I ncticed ccncern on the part cof *he
grecund that perhaps this experiment was being repeated too

ofen. They seemed to expecl a partially negalive stalemeni
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GIBSON about it so that the monitoring could be partially eliminated
(CONT'D)

or reduced. But for me, the experiment was about as difficult
ag getting a Job as a mattress tester. 7T didn't have any pro-
blems with it other thran a ccuple of inconveniences. Since

the PI was getting good data and it was a valuable field for
exploration, why not press on and gel as much as we could.
Stowage was no problem. Cap fit: The only problem encountered
there was that the chin strap had to be pulled down rather
tightly to ensure the electrodes at the very top of the head
nade good contact. We should be able to find a way to get more
uniform distributicn of pressure on a1l those electrodes.
Comfort: There was no problem other than the one I just men-
tioned. Once you got it on, you hardly realized you were wearing
it, OSleep ccmpatability: There were only two inconveniences.
If you had to go *o the head in the middle of the night, you
had to unplug the cap. Getting the umbilical plug back in the
control unit was net teo straightforward when attempiing it

in the middle of the night when you're half awake. The other
inconvenience is when you finally get up in the morning, you've
got the electrolyte in youwr hair. Beceuse in crder to make
good contact and not have to pull the cap down too tightly, you
st put a fair amount of electrclyte in each electrode and

you have big globs of this in your hair. Certainly this is an

improvement over the type which pressed on the scalp. Controls

1k-12




GTREON
(oo )

CARR

ESGUE

CARR

POGUE

were straightforward. An exceptionally simple log book was no
problem. I logged those at the same time T was up 2t the BMMD,
The checklist was up there and I read them off along with tne
PRD so it was a very small amoun®t cof time consumed both pre

and post operation.

M151 -~ Time ard Motion Study: Bei up camera, Tocation of camera
and lcg book. We did nobt do 2ny log bock work. The only

legging we did was or the decsl on the film i4iself.
And in the Tilm log book.

M1T2 - Body Mass Measurement: Operation was no problem. We
worked up until the lsst couple of weeks exaclly as advertiscd
and then we started having problems with The release trigger
which caused us Lo Lry to solve the problem with twe-man opera-
tions. We finally found that by gently locking it and unlocking
it we could s5i1] use it in the normal mode, Calibration is
probably the wiggest single area that bothered us mere thun
anyshing. It was time conzsumring and required a lot of bits

and pieces freom a1l over the spaceccrall which was a real bother,

In the future there cught Lo be mere self discipline in organi-
zing that. BSome problems necessitzted operating in certalin
nodes. But the biggest thing wasg litlle spring clips on Lhe

food trays which had to be taped fto the rails.
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Nalibrations should not take an hour and a hall, and calibration
on eguipment should be rough estimates. Checklist: We didn't
uee a checklist but it was a simple thing to use. The calibra-
tions checklist also was simple. It involved knowing what
weights to put on and where tc put them, and weighing the body.
Once we understood that we were trying to keep the same body

configuration, it was easy to do.

Displays: When we did the cals, we read the display upside
down aznd that makes it prone to error. The display ocught to be
easily read when you're weighing your own body and alsc when

yvou're doing the cal.
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14,2 ATM Experiment

GIBSON 3052 - White Light Coronograph: Door operation was no problem
as far as mechanical operation of the decor. The problem which
we knew we would encounter from our training was the lack of
an interlock. We would zap the TV from time to time when we
closed the door without having the TV power removed. It did
happen in a couple of instances. We did have two burn~in spots,
one early in the mission and one gquite late In the mission.
They were up in the upper left-hand gquadrant. My initisl
concern was that it had opcurred because of the improper door
operation. We were agsured that it was not the case. This
points out the problem which you face when you do not have
interlocks built into the system. When you have a situation
where you're concentrating on other features, you may have a
potential hagrard to the hardware built into the operation. That
is a valuable lesson to the future. Nine guys operated the
panel, each one highly motivated to do the Jjob right and not teo
break gear and each one has made this mistake. I venture to
say that anyone whether principle investigator in charge of
operating the ATM or whoever he be would have the same human

problem in operating the complex system.

Pointing System: Worked real well. The line pointing and the

point-Earth sensor readout were grest. I think we probably
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couldn't got away with a smaller readout, but the panel design
was the only one available, It was easy to fly to and to center
the red dot. We did do Just that. We Just use & red dot rather
than a eross. Actually, the way I worked it was Just to use s
red dot ag & reference tc remind me the numbers were 8 and 16

as opposed to centering on the dot itself., This system also
pointed up a general groundrule that would be useful in following
future systems. Here we run into the situation where we could
not take data if the pointing arrow system was outside a diamond-
shaped box in the point arrow system diagram. As it turned

out, we're not smart encugh to predict what the miss alignment
might be when we finally got up there. It turned out that the
optimium aligmment fell outside that box; therefore, we had to
take the data without being in the optimium aligmment. If we
could have selectively gone in via computer or some cther
mechanism and inhibited that one particular interlock so that

we could have taken data even if we were not at the specified
alignmment or within the gspecified box for alignment, we could
have gotten better data out of it. We would have liked to have
done that. Use of the override switch introduced other problems
in trying to get the data, also creating a hazard to the eguip-
ment itself. The door interlock was required when you are
greater than % arc-minutes off the center of the Sun. We did

not want to tamper with that using the override. We did on
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GIBSON  occasions use the optimium slignment to take data. It had to
(CONT'D)
be spelled out precisely in the pad to get it done. Even then,
errors were made mostly because we were in the habit of doing

thing a different way.

White Light Display: I was very happy with that. The intent

of the display was to allow you to increase the quality of data.
T think that has happened over the three flights, Lets talk
transients, first ag far as visibility of features. I was
disappointed in ocur flight that we did not see coronal transients
of the type that had been seen in SL-3; that is, the bubble type
or the magnetic field, distortion of the corona. 1 feel cer-
tainly we will not see large features like that in your data.

I think we could have recognized it very eagily had they shown
up on the TV. We did see the one very bhright coronal transient
which was egsentially material moving up. There was some
distortion of our structure of the magnetic field out in front
and to the side. That was one all-associated event. BStreamers
appeared quite well. I think we ought to establish common
ground and better understanding between the 8052 pecple and
ourselves as far what we would be calling streamers, rays, the
type of streamers, their orientation and so forth. This was
probably an oversight on my part in preparing. I would have

given them words which were a little more coneise and a little
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nore to their understanding. We ended up describing these fea-
tures and perhaps in painstaking details whereas a couple of
well-chosen words would have sufficed. You coulld see the
streamer exceptionally well. T used an overlay that covered up
the burn-in spot on the TV go that most of the exposure was
actually made on the streamer structure itself. I bhetter clarify
that. The Polarcid camera had a cutout with a tight sensor that
would either stop the exposure after 12 or 14 seconds or when
you had received an overall quantity of light, whichever came
first. We could very often sce small changes in the streamer
structure from day to day, and sometimes in shorter time con-
gstants. Either you saw a streamer structure or you did not.
Trying tc make an association with coronal heles on the disk

was not really done. We associated the slreamer structure with
active regions. The lack of a structure or the type of structure
above the corona we did not consider. You can see diffraction
rings very close to the occulting disk. It would be great if

we didn't have pylon cobscuration; but I see no way around it.

We do not see any contamination wvisible on he occulting disk,
but we did see external contamination. It usually showed up in
the form of very small particles moving around, some not so
small; most of them out of focus. They usually would coincide
with some event guch as mol sieve dumping, or something else

going on in the spacecraft. Many times we could not come up
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with the particular event that the snowstorm coincided with,
but other times we could. We did do mode operation, JO? T,

a couple cf times. One time we did it a®t high beta and we
egssentially went down to midnight where we still had the Sun
Just below the horizcn, Then I continued up Lo the other sidce
so you gol some symmetry and a look at the Sun rising and

sun setting, to give you a little belter repeatabllity and

statistical results in your data.

Short exnosures were accomplished with nc preblem. 1'm not

sure whern you asked for A l-second exposure how repeatable that
date was. That was in the JOT 8. Tc release that START switch
and then to hit it to STOP, with an accuracy of 1 second, you
might have gotten plus or minus 1/4 second as a mean of

variation.

TV obzervation has been talked about hefore. Whenever we were
Sun centered in making an observation with 50532 and the door
open, I would always turn the TV on, so we could get a lcok at
it. It was almost an automatic reflex that as scon as the deor
had opened on 52, the TV FOWER switeh went CF. Bo, we did try

to keep a good observation program going on the corora, Jast to
make sure that we 4id not miss transicanis. Other than the inter-
lock problem, which I have already mentioned, there was no

problen with that.
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Building block 32's were very easy to carry out. One minute,
however, is the length of time that you get impatient and start
trying to do something else simultaneously. Yet, also long
enough that vou tend to forget that you've got something geing.
So, after missing the cutoff a couple of times, I chose to start
a timer for 1 minute and used that any time I did a building

block 32.

Film camera was straightforward. Of course, the only time we
really worked with that was during the ¥VAs. We had no prcblem
during the EVAs or any of the handling inside. The only problem
that did come up wasg on the return when trying to get the right
configuration for the bhag. We only had one bag and twc cameras.

T hope that what we worked ocut was satisfactory.

Controls and displays were goed. This wan discussed at length
in flight, two-thirds to three-guarters into the misgion. In
general, on this experiment, there was no problem with controls

the displays, except for the lack of TV interlock.

S054% - X-Ray Spectrographic Telescope: The door was pinned

open and therein lies some of the problem, because it cut out
the READY/OPERATE light. We ended up with additional one. Very
early in the game, I put that additional ready operate light on

the panel, wired it to a couple of the wickets there, and it
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held up well. My belief was that we did need that next to the
deor ccntrol sc that we could make the same zssociation that we

had with cther experiments,

Flare Detection Bystem: Flare alarm and threshgld settings,
false alarms and suggestions for creration cof the tone and

Fal

levels. With the PVEC, we had fiscontimious Talise alsrms every
time we would get in the South Atlantic anomaly as in the horns.
I éa not think that what we had in the PMEC is a salisfactory
way to go in the future. We need something that is independent
of the South Atlantic anomaly. It turned out that for cur
cperation, we either ended up the ZMEC turned off, or set <o
such a high value that it was not usef:l in picking up {lares.
We tried playing it straight for the first coupnle of weeks.

The next result was that we either had the PMEC golng off all
the time, which was a convinual distraction, or we ended up
with it temporarily turned off. And, unfortunately, that would
spread into the next orbit, perhaps over s couple of crbits,
because we never had anything in our checks or habit patterns
to make sure that we had that thing turned up all the Lime.

The idea of =z flare glarm was z uzeful idea, and had we been
able to work one from some of the cther cues we have con board,
such as the BERRYLIUM APERTURE resdout or the total voltage

from that, it would have heen exceptionally useful. Wow that we
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know what types of detectors are very sensitive tc the South
Atlantic ancmaly and which are not, we can do much better in

future.

What T would like to see as a flare detection device is a real-
time magnetograph that really locks for magnetic field changes.
Tt turns out that what we are doing in the X-ray is to tell you
when something is already happening in the way of a flare. I
would like to see éomething that told ycu that a magnetic field
was changing from 1 minute to the next, and allow that %o be

your guide as to when you're going to start paying very close
attention to the instruments for the possikbility of a flare.

This is a1l that a flare alarm does for you. I would Zike to

see a reai-time magnetograph, be able to scan the active region
in less than & minute, and subtract ‘that from the previous

frame, or the average of a couple of previous frames. Then it
would either display a difference or gquantily it to the extent
that it could give vou a flare, or set a threshold and use

that as an alarm. Before I wcould push that idea any further,
however, I would get with the people that work with magnetograpis
to see how feasible that would be., Any time we're looking at

the rise of the intensity of any emission - X-ray, XUV, H-alpha -
we are already into the event. Hopefully, there wculd be some

transients in the magnetic field that could be used as precursors
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GI350K or an earlier indication, althcupgh the transfer of magnetic field
{CONT'D;
energy into rediation, of courge, is done with regligible time

lag,

PVaC is primarily used =g a confirmation that we did have a
flare geoing., We also use the IMAGE INTENETTY CIIRNT as a
confirmaticn. Buat, of course, the IWAGE THTEAGITY CCUNT comes
up afler you are well into the flare, so it is used as a

note Lo say tkat you've got a good one going or that you don't,

+

tut rot anyvtihing tast will allow vou to take initial sction.

The X-RAY IMAGE display was not used as much as I thcought I
riight, because we were using the XUV MORITOR, and we conly had
one good aciive region or the Sun st any given time that was

the capable or wroducing a flare, that was usuwally true, bub
there was zn instance when we had two active regicns. Bat the
one time we gob a good flare, we were right on to» of the Fflare,
so there was no problem in determining where we should be
pointed. The X-RAY TMAGE display s good, if you had several
active regicn on the Sun and one is going Lo go off and you

are not quite sure which one. That will narrow it down fer

vou rather guickly. We never ran into that situation; lhere-
fore, during a %time of Zlere, I looked at it, but only as an
afterthought and never as a way of obtaining initial information

about where “he flare was located. The [lares that wo saw
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were fairly bright in the X-RAY IMAGE display. Active regions
could scmetimes be seen, especially when they would start to
become variable in intensity in XUV, as shown in the 2055
oxygen VI and other readouts. The display shield was effective,
I thought. We had it taped down and left it down all the time.
We could not see anything in the way of corconal activity on

that display.

The S054 timer was a useful backup. I would not want to employ
that concept in any future design, however. 1 think the

READY /OPERATE light ocught to be keyed right to the START switch
and not have separate 1ike we were forced to do in that instance,
Again, T was very happy we had that long with us. There was

a lag of 13 seconds in the 254 [sic] mode, for a SINGLE exposure.
Once we lezrned that there was that lag, none of us were bit

by it. Probably the way we got bit the most was not starting
the timer whenever we started the SOS54 mode, which T did on
occasion. Then we were left wondering when the device was

going to time out. I found that most of the time T nct only
started the timer but alsc asked how many exposures would be
taken and whether it would he odd or even so I would know
whether I would end up with an cdd or even number in the frame
count. That seemed to work guite well. GSince the exposures

were short at the beginning and long at the end, and you knew
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rcughly how long it was going teo take, waiting for an odd or even

mamber was quite straightlorward.

Mode coneration was not much of & problem. We used scome modes

i which we had not anticipated a heavy usage before flignht,
that iz, the ZTNCF rode where we would get a long exposure,

ir the ATYCIF, 6L mode. Once that was worked by the ground,

we had ne vwroblem in carrying thal off. I'm scure there were a
counle of errors made in execution. Most of the time if worked
well. We did not work with the fiiter. That probler has
alreedy been discussed smply. T was sorry lo see us leose the
f1lter capability. 1 hope the capability we dic g=in ol getting
long exwposures, however, might have made up some of the

di“ference.

Cartrols and displsys were fairly zdequate. Again I refer
you to that controls and displays discussicn which I gave in

ftight as well as the commenis already made for the X-RAY

TI7AGE device.

5055 - UV SBeanning Polychromator Spectroheliometer: Door opera-

tion proved to be ne problem at all.
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did nobt experierce many tripeouls, bocause we did not have much
nesivily that causes the tripocuis. & counle cf times wo caugal
the tripocass. Other times, when we rea’ized we were In that
situation und in the flare walt irn zarticulsr, wo went fc

Itk
AV

IRTOE and 41d not nave wripouatz. Z'd retimule Lhat Lheore

T

wore three or four Llmes that 4id get trinouls tecause ol

cxeepticnally high values,

Grating Selection Uvperaticn - QPT and MNCH &0, OfFT Limo Opera-
tions: Thiz was thc biggest rrobloem Lhat we encountered in

tne cperniion of B055.  lacn one of us Lock sorething on the
ordor of 30 to 60 more lacs around that grating than was
recuired. T would say at ieast that. HMaybe once every other
orbis or so, when we were using 55 hesvily, we ended up witnh an
exira tap. Lo the future we should either find a way tc bacx
up te & grating value or Lo select Lhe value you want o go o
cuite rapidly, say within 15 to 20 geconds on & readcut, ans
then have the grating ge up to that value automatical y. T
realize you hzve a backlash provler with mechanical linksges in
trying to run it backwards. We certainiy reed somelhing tetter
than what we had here. On the ATK we ended up with a lct of
lost time. I'm sure the previous Lwe flights had this problem,

alsc. Other experimenss suffered, or 5% did. We bought this
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in the design, and T was right in there along with everybody
else. We Just became & lot smarter once we started operating

it .

Mirror Positioning and O-Order Detection: This turned out to
be ne problem at all. I found mirror positioning associated
with the readout to be an exceptionally useful capability to
have. [I{f we had not had the readout of the mirror position, I
think we would have lost a lot of the 55 pointing capability.
When locking at active regions, there were times when I would
step the mirror around, have other cxperiments operating, pick
a good mirror position by finding a maximum, and then do a
grating scan of that particular position. That was a good
flexibility to have. It allowed you to keep the canisters

still and to obtain additional data for 55.

Maximizing and Minimizing: This is not as straightforward as
you might think or at least as 1 thought it would be a year or
two age. Minimizing usuvally ended up with low counts, the
noise wonld get to you, and it was tough to read somelhing
between 1 and 10 and figure out what the mean really was. We
didn't minimize much at all. We usually ended up maximizing
off limb - in order to lock at prominences, look for loops -~ or
maximizing on the disk. When we did maximlize on the disk,

sometimes it tock me =z little while to figure out what was
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rew. ty harzening., We had transionls which would coour and very
bright wevlive reglons whiocn nad o time sonle o the crder of
seccrds - flve Lo Ler scoonds poraaps.  We would be looking in
aoxygen V1, peint arcurnd, snd sce wocount of, say, Torly uhnou-
zard.  We would ster around tnal Tealure o nake sure we were
cr: Lhe maximar - raybe no more than plus or minus 3

cr L oare geconds - then Lry 5o move back tc find thas counl

ol Porty thousznd, and Jind thst we could get corly 20 or

<% thousard nitially, I thought Lhab uvhe protlem was In the

'—l-
o+
|4
0
)
'_l
=
=~
n

nolnting, thet tae polinting was excepticnaily or
we word. 2 3it on one of These points snd watea L. We found cus
thal oxygen V. certalinly was varylrg on occession with splkes

of that nature., IL tock us o _ittle while tec lezarn that. We

wasted a Tistle bis of time trying to find peuks thal used Lo

o]

exist ard which did not ewxist anymore; however, we a’l proocacly
learred zomething there about the nature of those transientc.
On oceasiocn we Just sat there with the insitirumert in the 5207
FMODE ord gave you some datz on those which were fluctuating

very rapidly.

i o

Jreration: 'This was nc problem. Tt did take a fair armcunt of
concentration o make sure you had the right rumber cof desecteors

on. Oeceaslonally we made errors.



GIRSSH MOUR Cperation: This was 79 problem.

(coaT )

Cortrols ard Jisvlays: Thesc have been discussed creviously.

8056 - X~Ray Telescope and X-REA - Deor Operatiocn: 1L waes rc

rrobl em,

High YalLage Detector Cperalicon: ho problem. We did nol cyele
vhoze oxcert when it was saspecified, and Lhat wss not ver
I 3 ¥

"requetity 50 we had nc nroblem there.

Ba Apevsure Posiiicn und AL Counts: [ think the BE aperture
pesition served as a vote in whether or rct we nad 2 flare ard
; wvas nnerefere a very useful thing to bave. Without that, we
d’d nct have zny real confidernce when we rezlly did have a
good source of X-rays, As I reczll, once I was talked inblc
Lhinking T hed & Tiare when I didn'i. We ended up with = BE
APZRTURE that was up at 3 and did no®t step down Lo U4 automati-
cally. We wernt intc ithe South Atlantic ancmaly. We saw the
FMEC go uwn, saw the BE APERTURE cf 3, snd started in the FLARR
FODZ and cn a brigol peint. T siill think we were bel er off
depending upen that BE aperivuare pesiticon becatse the times that
it did go, it was a very useful confirmailion. Alwdinum counts,
unfortunately, were toc smzl], and they were usaa’ly after the

fact; they were in the sofiter ¥-rays. I only wish thav was

whe count Lthat we mad lost rather than the BF. We have done

much more wilk the 3% counis, hiad they bezen avallable to us.
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Mode Overaticn/Hargups: We di@ expericnce scme di7ficulties
ir trying to give you a lorg exposure, in Surning the CAMIKRA
POWER OIFY and bhack O agair., dJdecasionslly, Lhe DOOH wus lelt
CPLY, and <ne only thing - can szy here is Lkal it was = node
that was Torelgn Lo Lhe general mode of operasicon of all zthe
ciner cxperiments and that therefore, occasionzl!y, vou would

dissracted when you turned the Znstrumern® back 07 ard would

rot remember wacther you nad cyeled tae START/STOP switeh in
crder %o close the aperture. It took two steps to ferminaste
the exposure. Iverything clse tock one. It's not a fezture
you snould purposely desigr into arn instrument, We're glad Lo

do 1t, nowever, 1 you believe you received scme data frorm those

LONE OXT0S1TEes.

Film Camera: Thais was nc problem.

Contrecls and Displays: We've discuszed these ol sewhere.

T believe that if we had had a readcut aof the X-RIA, az in the
Fistory plotter, it would have been excepticnally useful Lo us.
There were many times when we had to call down and ask what

the backroon was reading on the X-RZA for the BE counis. It
was usel1l to know whether it was going up or waat level i-

il

had reached relative “o background. Just for ihet wirpose, we

had requested an X-REA aistory nloitter, and T't sorry that she
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system forced S05€ intc Shav overdesign. We could have had
something as straightiorward as a iteleprinter to glve us that
or goeretalrg & ot easier thar what we ended up with, which
ultimately bit us beecause we couldn't get into it tc fix it,
I deo thirk that the history plcoiter was z good idea and tha
tne next time we go about it, we should implement it in a rmuch
better faschion as well as take another lock &%t vhat wavelengiihs

ougnt to be presented.

53824 Door Operation: This was no probler.

Mode Operation: We used the TIME MODE in just about every
instance, and that was no proplem. I don't recall making any
errors in the mode operaticn of the 827 cther than having the
wrong roll. That was during JOP 6, buiiding block 1-A. We
were very conditicned to doing 52 exnpcsures av a ROLL cf
minus 5400. Anytime we knew we were Sun cerntered, doing 52,

JOP 6,

[&)

it tust seemed like the natural thing to de. We di
-4, 5o darn many times that we got into the bad habit of

tending to trust our memory rather than tc reaa the J0? surmary

skeet. I & couple of irstances there, 1%t bit us.

Film Camera: HNo difficul:ty. It was big to handle in the VA,
That was not a problem. Return stowage is prebably the only

thing we couid say ageinst the size of 824, I would have
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preferred that it nad had more fiim arnd

we were abic to get that additlonal one cn beara.

XUV Monitor Controls and Distlsys: 'These wore no grceitlem cther
thar what 1 have menticned in other contrcls-and-dlisplsays
bricfirgs, which were done cn the scene and in a much more

complete way than I could afford <o do now, either timewise or

memorywise.

AV Honitor Display: I fthought this was exceptionally useflul,

ard T only wish we had noi gotten so much fillering in there.
The more T think back on thait, the more I realize how valuable
that display was Zor picking out locsticons at which to make
chservations as well as for flare deteclicr. Had we been able
to use that display as initially intended, I thirk we would have
been able tc put a litile mere observer Judgment into the data

acquisition than we were abie to do here. The use of the

porsistence image scope that we brought up was a real gocd

addition. Without that scope 1t was difficulv *c see many cof
the features we were looking for, whether it was active regions,
oright points, coronal holes, or whatever we happened to be

working on.

Resolution and Quality: T thought the resclutlion was fairly

good, although I would heve liked to have seen a little higher

1h-32



OTBSON resclution, az L believe it exis thore and has beer shown

Sorok RS
to exist there from acLual dats. iHowever, resoluticn waz aou
oLur prebler. Tt was geuting a readsble picture - cither witn
long Integrations, using the persistence image scope, or wilh
“he Tolaroid camern.  That turned gut to be, egsertially,

the hottlereck in whe iaformatior fleow from the XUV monitor Lo

e gugerver,

pots, Silamernt Channels, Coronsl Scles: We cowld see
nright spots suite well. I used the allgned electronic crossadirs
on XUV moritor 2 for the censer of the dizglay. That iz, on
severa. occasions 1 had o line to a bright spot as In 3055,
raximized 2055, and aligred she crosshalirs on ronitor 2 Lo whaet

T zuw ‘n <he XUV monitor; and it worked out quite well. Aiso,
qiive rapidly, with vne integration, I wculd go cver ard selns
<o an XUV target. Filamenl channels were gquite evidenz,
T were rea’ly aflter Tilumert channcls and coronu. holes and
tnings that existed for a long wime, i
addision to the ones that we teok every morning and sometirces
‘n tne evening. Tuals was done in order tec give you a perranent
victure in ycu mind of what the wacle structure of the DL was

like ir YUV, and then you could heme in on specivic features
w 3

using the XUV monitor In real timc.
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Prominences: I can't say I zaw connections between active
regicns. On a couple of occasions I could see brighiness
connecticns. This is a5 far as T want Lo go now and as far as
Z wanted itc go 2t that time, in specifying what we really see.
Tnese brighiness connecticns did not extend all the way across.
We could not see loops on the disx or even a stralight line -
no matter how faint If was - connecting one actlve region with
the other. You could gee leaders reaching from one active
region toc the other but never the center poirt. Or a couple
of cceasions, I tried to look for maximums and some of the
8055 Zines along these suggested interconnections, and I cculd

ot fingd then.

I might as well back up a lLittle bit and talk about using 5055
©o map cut either what you'd see above the lirb or on the disk.
It was an exceptionally time consuming task to lock for loonps
above the limb or in these interconnecticns or other features
and to try to plot them out by slewing the canister around,
plotting intensities versus readouts of the fine Sun sensor.
You couid get a gross igdea of what was going or quite rapidiy,
but to actually pinpoint someching well erough to start taking
observations usually required a good fraction of an orbit ana
therefore was not done very freguently. The couple of times I

tried tc get either polar plumes or loops acove the limb and
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CRRERIORY plot therm cut, I concluded that 1 cculd work, a% the most, <wo
foesnrrn t
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altitutes und hoped thal ihe bright features thauy

altitiude were eoxtensions of the other. T Lhink whe one wims

we had a chanece To talk with The ground cn it and They wero

} able te gou cne of the observatories Lo lock at wihnt wo were

seelng above The Lirb In coronal looms, 14 turned cuat
npsociation was not correct. Wasl T would have 1iacd Lo have
seen. cn 5050 and the UV roniior as well was casier sutomsnic
readiott of the raster or the cepabilily of puiiing “ilters intc
the XiV-morilor-type display. Then you coua.d get that infor-

retion Lrrough ilters, although vney would have to very wide

vand, of course. 8055 allows you to Zook st single wavelenagihs,

and the ¥XJV rornitor covers broad wavelengths. I think that

type cf chserving capability would have been exceplionally

useal.

Brightness of Bources and Flarirg Regicn: We got the cne flare
by horming in cn the most active regicn we had orn Lhe disk at
vimes when It was givirng <ransients irn the 8055 reoadouls as

well as falirly high vaiues iz bright neints. Then we Juss

i

watched that voint ir <he XUV moniltor. I usually surned the
i moritor down so Lthat tle bright point we were considering was
Jusl barcly wvigivle. I all of a sudder 1u became very visible,

5 you kunew you a2ad something golng.
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Flare Location: This was an excellent way of locating a flare.
It turned out that anytime we had a flare go off of the disk,

it just jumped out of this display.

82A XUV Dispersion (lear Operation — JOPs: There our roll was
usually specified as the zero or 10,800. Not tco frequently
were we taking photographs where we had to worry about clearing
the XUV dispersion. On oceasion, I did do that, however, and
it was a relatively straightforward task. I would have been
much more straightforward if we had had a continucus XUV
monitor display rather than dependence upon the integration

feature.

S082B - XUV Spectroheliograph - Door Operation: This was no

problem.

82B Sequencer: The auxillary timer that we put in there was a
real useful addition. I'm glad we had it. I think in the future
you may want to design this type of capability right inte your
system and put the exposure time, sequences between exposures
into a digital computer. That way, as the mission progressed

and we got smarter sbout what éxposure time should be, we could
change ity or if we desired to have different cbserving

programe, we could change it. It took essentially two flights

of working B2B, in order to figure what the proper exposure

times were, and even then they started to want some different
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GLB20Y Limes towardz the ead of The flight. 1 wes glad we hod Lont

ey
Y u'-.J[II L \,l

sequencer in there. It saved us an awful lot cof manua. work,
anid I't sure it gave coverybody else, ineluding 82B, u lot of

gocd data.  Woe used the auxillary timer for gzetting shori

exposure Time. For oxsmple, 1f yeou wanted w 2-1/F-seccond

(Y

exposure or a 10— cr a Lh0-second exposure, you just used the

short, JORMAL, and Jong mode, respectively, cn that. _ guess

T/, oRvE r

towas o, HORAL, and TIMRS L modes.

XUV 211t Display: T was very entausizsiic aboub It when we

first got up thnere; hawever, as whe days wert on, 1L tended te

sograde.  Towards the end, it nad degraded sc much that we
AN

eoald rot use the display for Llhe operatlon of The LTMB 5CA

mode snd Lae POINTTIAG wede.

Resc utlicn: 'This appeared reasonable when we Tirst got up there,

relative to what we expected Initilally.

Sunspot Visinility: I expected that I would neither be able
to sco sunapot umbra clearly defined ner be able Lo detect
penumbra cven 1f It were there. That was not the case when we
firat got up there; both were very evident. We had o operate,
of course, with & low intensity or icw contrast in order to do

it.
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Uniform Emission for Siit Position: The XUV slit display was
not the best way to Judge that. The slit was good only in
giving you an eslimation of where you were, realtive to a sun-
spot or relative to the limb. It could not be used for anything

else. Again, T would wish that we had had a good display up

there such that we actually could have seen granulation,

Percenlage of slit filled, on the average, is a tough estimate
to glve you, and I think we have to take 1L case by case. Most
of the time that we were taking anything with the slit, we
either tried to get uniform mission along the slit by the intent
of the initial peinting ~ that is, at the limb, for example,
making sure we were tangent to the limb or parallel to the limb
as we stepped outward - or by trying to get something thal was
so bright that it would completely dominate anything else coming
in from any other part of the slit, whether it was a bright
point or the result of just dipping one end of the slit down
close to the limb. And there, we would just have to talk
gpecific cases. I can't really give you an average number for

the percentage of the slit filled.

Mode Operation - AUTO HOLD Operation: I'm not sure we actually
did that. I cannot recall doing the HOLD operation other than
in training; however, it was a stralghtforward operation, and

if we did it, we had no problem with it,.
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Yilm Camera: Sarme zs 824's. Only drawback was in the roturn

shtowage voelume. L wish we nzd been able o taxe up w second

che of Lhooe for o chanpeosut.

H-alpua 1 and 7 Tolescores, Door Operalicas:  Dcor gnaration on

wis ro vroblom. That was feTl OFMY wlf the tire. -alpna ]
wnd 2 dluplayvs - Let me geld inlo Lre operstiorn of H-alnha 1
hofore L forgel 1o, wad that lg, we ziways venzed Lo fogel that
iratrument. In changing modes or goliing 1t going, ard bthe
rrooler thore lay In the use of the OVARRELLL switeh or the AT/
MAOIAL switeh on the panél. Tazal, was Ln CFF, nominal mode.

We got into that wheon wo zarme Inle an orbit without d-Alpna 1
cperating for some roason.  Ralher than recycle all Lne doors
closed and open 2nd gelng in arg out of ZXFPORIMEAT POTRITRG
rmode, we cacse Lo use the switch in order to allow us to operale.
In order to svolid saking data with the door cleosed, wne over-
ride swileh skould be designed tc operate oaly if the door is
open., A& continucus day signal or continucus night signal coula
he arncther scliution. There are otaer woys arcund that particu-
lar prchlem. A resclutlon of E-alvha _ was exceptiorally good.
Woe were avle To sce exceplicrnally fire fecatures cn ard shove

trne limb. Preminences really stood cut. We could not always

see individua® splecules. We cculd always see TShe 1argo ones,

it we couwld not always gee the devails of zthe spicule forest.



GfBSON On the disc we had exceptionsl clarity. The fibrous siructures
steed cut as well as they do in many of the photographs from
sore of the betiter observatories. The image tended to degrade
with time. It was lcw contrast, low resolution ani an excep-
tionally poor dispiay. The problem may have been in the video
system itself; we zan't be sure; but we did know that once when
we turned it on first early in +the morning, after =zn EREP Dass,
or any time after it had been idle for 3 or Y hours, the display
was exceptionally gocd. Desplte turring the digplay off between
orbits, the image degraded after 1C or 15 minutes of cperatiocn.
In terms of the display clarity, H-alpna 2 couid nct compare
with E-alpha 1. Xd Reeves, Alien Tuttle, znd the other people
who worked on H-alpha 1 did an exceptionally good Job. 1T
recomrmernd that we Zeep a display with an interference filter
and & O.7-angstrom band pass. It alliowed us te see flares and
the fine detail gtructure in the coronasphere at center-line
E-alpha. I would like ©to be able to shift the band pass, but
I'n nct sure that this could be done mechanically. Fron ithe
cperator's standpoint it would have been usefu: to be able to
shift off band into the red and blue wings in order to find
specific features. This would have been useful in detecting
ricticon in on-limb features ané studying chromospheric netwerk

Crr BUrEges.
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Hetwork cell and preminence visibility - Heslpha I was excellent

whon 1L was In good fecrm. Flare location - Starndord F-slnpha
cold us as much abhout the flare Zocaticn as the XV morilor.
~ulpkha P owasz aseful for 2 good overall picture of the sun,
ranidly Tinding filaments ara esctlve reglionsz, efc.; but nct
for Lne fine poirtling. ll-alpha 2 and 2 hoth were exceptlonal

at flare location. The H-fipha almost always gave an indicad

whken we had o lare going oa.

Sunspol Umbra and Fenurbra - Penumbre did not show up very
Tt umbra showed up “airly well. We did not always have a
one-to-one corresponicnce.  We could gee the larger cres in

—-a_pha, it et the smaller cnes. Lecking at the XV slit
and the H-alpka display sirultanecgusly, I cou-d see that of

spot detail which we couid just not pick ap H-alpka d4id rot

vick up the spet deftaill as expected. Scme of the larger umbr=z

did come through.

Aetive regions on Lhe Zimb and the visibility of structare and
surges — He-alpha 1 display was exceptionally gocoi JTor this.

Cnee we found some unexpeoted surge zetivity at the north pole,

bul the magritude wss ony - 1C to 20 arc seconds. Even sc,

it was very evident in the displey. T'm glad 55 was able to

correlate that with thelr Zatza. We were able tc sce sarges of

g magnitude as small as L arc seconds, but we never maie very
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mach of them., Usually a magnitude of 10 to 15 arc seccnds
stood out quite prominently. We usually stayed on the limb

in the location of the surge whenever we saw one. Tt recorded
a little observer time. We could not actually see the motion.
We could tell that something was present above the limb, but
we could not tell whether it was a very small prominence or a
surge. Having a band pass would allow shifting back and forth.
Several displays with different band passes or, switching
different filters in and out would allow looking for Doppler
shiftg. This would have.been an excellent way to pick up surges
on the limb. It would have been much faster than the methods

we lused.

Surges on the disk - not gquite 5o easily done, In a few cases

I was able to see absorption features which had not been there
before and were best interpreted as surges. These features
usually accompanied something else on which we were taking data.
Consequently, we never followed them up with a building

block 10.

Filament Changes - Unless the operator is watching closely, he
will not see filament changes. Those changes are relatively
subtle. If the whole filament starts to disappear, its
disappearance can be picked up on H-alpha 2, but in general,

filament changes were difficult to see. T usually concentrated
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cn sorme of the small, detajled features of the 5Sun and diz not

ngve time tc monitor the changes in the coverall siructure,

The d-alpna 1 and 2 reticles in the movemen®t - o problem., I
rarely haiZ Lo make any adjusiments Yo these reticies when we
did the alignments, They were usually reporied as a very small

tweak, and the contrcl for the reficles was perfectliy adeguate.

Tne zoom operation was useful., We 4id not use it as standard
practice, buf occasionaliy I woutd zoom in cn H-alpha 2 or ocui
on Heaiphae 1 in order ito get a better Zock at something.

H-aZpha 1 zoomed outl with a very ciear display of something; fTor
example, chromospheric netwerk which we did not explore very
rmuch tut if you wanted %o find out whail the overall zspects of
active region looked Zike, for example. 3y zcoming cut in
H-alpha 1 I could see ithe overall features of the chremeospheric

network or trace the magnetic neutral line of an active region.

could then zoom in and lock for some of the finer details.

Controls and displays were perfectly adeguate with the exception

o the degradation of the H-alpha 1 image.

H-alpha 1 €£ilm camera: No problen.

Polarcid camera, freguency of use - At the beginning of the

mission we used it only once at the beginning of every day.
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CIB30N  When we started running low on film, we had to use it sparingly
(conT D)
: again. During the middle of the mission, we used it at the

beginning of the day and many times at the end of the day.
Occasionally we used it during the day if there were specific
features to see. Some of the film may have been exposed to
radiation because it was washed out., Halfway through the
mission I found some of it and realized we did not have as much
film available as I had thought. We had to cut down cur rate

of usage. There were 10 to 12 packs which had been exposed to

radiation.

Film quantity desirable: T would like to have taken more pic-
tures, but I did not have the time, Tt took time to line up

and do the integrations for the XUV monitor. The features in
the XUV changed more than the features in the white light
corconagraph, so we used the ¥V in the middle of the day. How-
ever, when we had sctivity on the limb, we were glso taking white
light coronagraph pictures guite regularly. The Polaroid camera
was useful in loocking for changes in the corona. If the corona
did not change much during the day, we did not take a second
picture, We then just had the 2h-hour observation period of the
white light coronagraph with the Polaroid camera. The Polaroid
camera should be included in future missions. The shield should

be more light-tight and easier to use. We were forced fto tape
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over a aumber of heles and still did not eliminate 212 of the
lights. GZome light always Zeaked in at the botiom Because the
Velcro was athached at four points rather tharn in a light tight
cortinucus strip. I tried the Fclarold camera con i-zlpha on

g couple of cecasions and did not get desirable clarity.
Therefore, I aid ncot use it when feature was available in
H-alvha. D could usnally either remember the loration of the
feaiure of use the 55 instrument to relgecate it. This was
preferable to ftaking a picture in H-alpha, It was excepiionally

Fal

useful for the coronagraph and the XIV moniter. I used the

coronagraph in cerjunetion wiih the ZPolarcid pleiure Lc get an
esbimation cf what had happened overnight. At the beginning cf
the mission when I took a picture early in the day, from the
middle of the mission on, I marked out the Features in the TV
display and the white light coronsgraph. That way I could
rerzember whnat I saw and repor:t it tc the ground. All the
features visikle on the TV display did not show up in the
Folaroid camera. The finer featuares on the TV display usually
washed out orn the Polarcid camera. By using different lengths
of integrations I couwld get the type of plecture T wantei on the
XIV monitor, I usuzlly used 2 geccnds of integration for
picking cut the very bright active features, or 3 zeconds inte-
gration feor picking ocut overall features such sz filament

cnannels and corconal hcles.
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Solar Redio Koise Burst Menitor: I did not have much use for
this., %o ecslibrate, I turned the gain up full and set the level
at the background level on the pad. I then set the threshacld
slightly above this., If the timing was not proper, the moritor
would switeh coff. When we came up on the day side, we would be
involved in setting up the Instruments and not turr the instru-
ment on at the proper time. 7T do not recall this ever being the
first flare indication Ocecasionally it did go off while a

filare was in progress, but it was usually afier the fzet. This
type of monitor needs improvement, but I would not discount

it ailtogether. False alarms usually occurred because 1t was nci

tarned coff at the proper tinme.

Manual Pointing Control - pointing characteristics such as
stability, capability tc point in l-arc-second inerements:
Stability I d4id not find to be any problem, but pointing in
l-arc-second increments was time consuming. Converting from
an octal to a decimal in the pointing conirol was problematic.
The hardware is implemented in octal, and the readouts is in
decimal., BSome numberg are unatiainable, and they confused the
obgervations. We ought to have a mechanical readout which
locks at decimasl and reads out in decimal, The gain on the MPC
was a little bit too high for pointing in l-arc-second inzre-

ments. A very small tweask was all that was necessary. We

1L-LE



NIBSON
{CONT'D)

GIBZON

needed a gain times 10 switch for maneuvering at a slow vrate.
It would have been useful for the S05%% data, The 5055 readoutl
could be substantially changed by making l-arc-second increment
changes in the pointing. We needed Tiner adjustment in the

poinling.

ATV Operations Bezrds and ATM Chair: We didn't use the chair
at the panel because it was a constraint that we didn't need.

I preferred moving around and getiing some exercise. Being
able to lean back and streteh while at the panel, was a good
way Lo stay mentally alert. Had we been strapped Lo the chair,
we would have fallen asleep. The operations boards were a good
idea. T would change their Implementation slightly, but the
concept itself was good., Without them it would have been
difficult to handle all the paperwork associated with ATM. The
clips which were used on the boards should be changed. Once
the gpring clips were sprung, they were useless., All the

clips should have been the squeecze and release type.

On the left we had three boards. On one we kept all of the
primary DAD codes which were on one JOP sheet. On the center
board we kept the JOP 3 summary sheet, On the one on the right
we kept the JOP 8 summary. We kept the schedule pad on the
side of the board on the far left. The solar activity pad was

kept on the lefthand side of the board on the right. The other
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star tracker pad was kept in a separate location. We had a
fourth board, which was about half the size of the oilhers. T%
was kept %o the right of the three AT boards. I% was one which
was irtended to be sprung conto & wall or clipped cnto a wall.,

T secured it to the nandrail and kept it to the right of the

pancl., On it we kept Polarcid pictures and ATM related itenms.

AT Sehedule Pad: Observing Time For First Pass of Day -
Before I wen’ up, I thought that the =zdditional 10 or 15 minutes
we added in there would do it. I found that it tock bhae
additional time just to take the Polarcid plecilures or <o icox
around at the cverall activities of a couple of active regions
that may be on the disk. 7T found that I could have spenit the
whole crbit lcocoking for features of interest, using XUV monitor
and H-alpka then foliowing it up with 55 readouts. We can't
afford that type of tinme. We can't afford to have instruments
with those capabilities sitting idle for that pericd of time.
From the c¢bserver'!s gtandpoint, I could have used that time

and made myselilf just a little bit smarter on what was really
presented in “ront of me. As it was, I'm sure that there were
Just new prominences or new feetures that were merging which T
missed hecause 1T really didn't have the time to go arcund and
look 2t the new feztures. It takes quite a little while really

to ook the Sun over in detail and the more information you
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have available to you about what's going on, the more detuiled
lock you want. It's sort of never-ending thing. A way of

ArTri

(Tt

kaving automatic operations d cut at the same i1ime you

)

b

are sble L0 maneuver around znd lock 2% the Sun would aave been

i

an ideal cowbination. That was not guite possible with the way

we had the ATM desigred. T was glad to get that cbserving

bl

time a% the beginning of the day. We certainly needed 1i%.

v

From the cobserver's standpeint, you reed longer than what was
avallable, T would iike to femper that with the understanding
that you've gobt tc start getiing some daia; you can't svend
your whole time locking. There is really no complaint there

abcut the length of time that was given.

Observing Time with Shopping List Items Indicaied - The most
savisfying part of the on-orbii operation was the observing time
at the ATM. That's when it was most challening and interestirg.
2o have shopping list items indicated, that's fine. Thal gives
me the indicaticon of what the people on the ground wanted. 1
think perhaps the most challenging day of all end the most iIn-
teresting formula was the day T essentially had the ATM given
to me with recommendations and suggestions from the ground on
the types of observations they would like done as well as those
observations which had to be dene at specific times for HASA
purpcses. That I think closely approaches the way we will be

working in the future and the detziled specificatiocn of pointing
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SO in modes which we have o ATM. I found it to be more useful
7D}

v
o

to get 2 total orbit's worth of observing time as oppesed %o
bEreaking out cf observing Yime up in two or three orbiis; =zimpliy
because 1t sometimeg takes a third of ar orvit or so Just to get
set up Lo make an ohservation to where you're sure of what you
sre iooking st. One of the better things to be looking at cn
the disk is that you've got yourszelf properly wcinted and rolled
and that you've thought ouit what experiment modes and sequences
vou want to run and have it all fit mentally into a time
line. That doeg take a 1litile while to get lined up., I
found a third of a daylight pass was not unreasonable for tha
15 to 20 minutes or so. Changes to BB -~ No prcblem. Tae nore
we worked up there the more we were & little hardnosed to the
changes of things. Probably that served a useful purpose

before we launched %o get people to think elearly about what
they really wanted so we would have something to which <o

train. Once we got in orbit, my thoughis turned to getting

the best possible data and suggestions from the ground on

how to improve the data., I was all for it even to changing

the mode of my experiment. I did not find it to be a difficulty

at all.

SAA, Horn, Momentum Dump Suggestions - SAA, T would like to

have on board; that geoes zlong with something in the world of
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SRR visual observalion.,  © would like Yo have sorelhing on board
! T
\\Jl;'TJ. )

which {s like your wist board which you have down in the MOCR,

gomething Lanl shows wheore you arve in orbit relative do the

Turdmasses ani 1o Lne south At lsnlic wnormaly. L
o Soutkh Atlarnlic anomaly probieom.

Tittnie slrange Lhal you couald be in

you oare. Tt unless you're looking
cus the window wnd following yourself alcng & grounc Lrack,
¥ou dorn't,  Wnen workiag inside Por oan orpit or sco, vou der'’t
realive whore you are over Lhe grouad. Vou xnow whether it's
night or day =rd Lhat sz abouv it urnless you make some zpecial
effort Lo fiad oul, which azuslly fTaxes awkile for pullicg cut
a plab boasrd and figuring it cut. That takes 3 tc 5 minutes
that you don't kave., 3o rather than putiting times down on s
schedale pad T would Tike 4o see & prescntation Lo descrite
whore you are over the Landmasses. Momernitum dump nevor really

turned out to be 2 real problem. When bheta angle got high so

Lhat momentum dump was Zimitiecg the daylight time or observirg
t.ime we knew spcout iL. I thinx the indication of when we went
Trom one Ltransition to another would nave been useful but in

e w2y mandatory. Thaib is indicative of when we weni Treom
limitation of L0X tc = Timitablion of momenlurm dump as definltion

ot the daylight side.
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sclar Activity Pad: Pointing Coordinates for Active Regions,
Filaments And Prominences - They were usually the up/down and
left/right rolls given as precise ccordinates. They did not
apply to active regions unless we were doing 55 superrasters
or pointing off the limb with 82B. There was a good purpose
for it and it was straightforward to carry out. They try to
give you a precise coordinate for a particular type of featwre
vhich you're going to observe in an active region or the most
dense part along a prominence or a filament, which is perhaps
not best done. We never.fell into that mode and the people
from the ground never tried to do that. They only specified
the active region or the other feature which they wanted us to
chserve on the JOP summary sheet to tell you the story on
peinting with some additional words from the ground. I found
that to be a good way te work it. I thought was very

satisfactory.

NOAA Summary - I found exceptionally useful. It kept us aware
of what was really happening on the Sun which we may not have
cbserved or could not predict beforehand. Magnetic information
of the type that they gave us occasionally was exceptionally
interesting. I think it served to give us a good understanding
of what is happening on the Sun and whatever we had the observ-
ing time helped us make better use of it. I think the Velsa
people overall worked in exceptionally good during the mission,
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and I was very pleased to get anything that they chose to send
up. It was always valuable informstion I don't think we every
got enocugh of it. There was always a 1ittle humor thrown in

there too which made the work a little more enjoyable.

Experiment Hardware Paragraph - When that was sent up, it was

ugeful,

PI Comments - Useful.

Flare and Corcnal Transient Guidelines - I would have preferred
to have gone along with constant guidelines. The same as
previously. Then if the guidelines change from one day to

the other, have only the applicable words changed such as
threshold setting or the sequence of operations to be done for
a limb flare or for a corona transient. Each time we had to
peruse that pad to make sure it wasn't the same as before, cr
if not, to determine what had changed. It would have been

nice if the mode had not changed fregquently. That method would
have been an easier method from our standpoint. T recognized
that part way through the mission, but it was not worth the
paperwork change and all of the associated problems to try to

get that implemented.

Voice Updates - These were exceptionally useful when they did

come. We had a good effort put forth by Bill Lencir to give us
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GIBSON gome visibility of whal the ATM world was thinking each morning.

{conT' D)
We had orginally reguested a PI or his representative do this,
not realizing the Bill lenoir had the time and would be able
to put in the effort that he did. I think he did an exception-
ally good Jjob. TFor our mission, he did just as well as many
of the PI's could have done. Discussions of specific experi~
ments, interpretations of data, and the type of data desired
with each experiment is best done by the individual PI. The
overall operations of the ATM, explanation of activities of
the day, and the intermediate areas between each individual PT
group and us in flight were handled exceplionally well by Bill,
Whether that would be a procedure in the future or not depends
upon how close we come to an ATM-type operation. T think
another way of working in the future would be to have a
separate loop on which the ATM world could work or a separate
loop for any other experiment discipline if required. We want
loops limited to the ATM world, focusing on the ATM world as
an example. Many times information would have flowed better
had pecple on the ground not broken into the operational flow
to give auxillary scientific information. 1 would have preferred
to have had another VHF frequency which was called up for us
parallel with the operational ground frequency where we could
have talked to people in the ATM world freely without bothering

the operations. By operations, I mean those things having to
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do with other facets, whether il be evering status repori, a
call to throw a switcen 1n the ccmmard mcdule, a reguest to
chiange w pad or whatever 1t may be. 7 think a direct line to
tne ATH baczroomn would asve been usceful and would have accom—
p_ished more thar the zitustion which we 4id aave. However, T
tnink that the sclution of using Bill Lencir and ihe morning
conference was heller thar I anticipated. Tals is the whole
cred of voice updates. When something of zignificant impertance
was happening or the Sun we usually got those voice updates,

L uwnink if something of sma]ler impertance would nave harpered
lize a surge on the iimb, a flare asboul to go off, or things of
a more sublle nature like changes in magnetic activities, and
charges In ihe X-ray, they could have been ca-led up and been
useful =o the crew as well. Tne whole list of things called
cut here are thkings that were not really called up very

frequently .

The frequency of sclar inflormation, Filamenl Darkening, Surging
Prcminence or Yilament Mclion, 3lue and Hed Shifts, Radio
Sursts - Things of that nature would have been usefu? So nave
veen called up as the observatories around the country prroduced
observations. This information could not have been called up
because of the local limitations of the ground ccentact. This

limitation speaks again for two things In the future. A
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long-duration mission like we had ought to have a continous
communication with ground via satellite. We cught to have a
second channel on which we could talk with the people in the
background to get continucus wvoice updates on this particular
type of phenomenon to help the cobservatories as well as for us
to speak to them and give them some of our observations. The
calls that did come up were useful. I cannot think of any
rarticular call that ever came up that T discounted and did

not consider useful.

Procedure Changes - Frequency, Content, Format, Suggestions for
Handling Extensive Changes of new JOPs - We did not have too
many of those, We had no problem with the ones that were called
up. I don't think people really changed things a great deal.

I would have heen even more flexible when we did de things
during the mission for creaticn of new JOPs or descriptions of
new pointing changes. Again we were limited by the amount of
voice contact and time for explanation., I think the morning

science or ATM conference worked well for that purpose.

Daily Discussions - Content was good. Duration of discussions
was usually adeguate for the time but once you began operating
something and actually got intc the need of operating the

ATM, you found that you had other questions and that other

comments from the ground would have been helpful, Even so,
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many times we ended the ATM conference with a minute or 2
remalning without anything specific teo fill that time., This
situation usually accurred because we were not engrossed in

the ATM at that particular time.

ATM Scheduling - In general, that was very well done. There
were a couple of instances where we had to be making a maneuver
at the same time they had us running the ATM. That was only

cnce or twice, It was handled exceptionally well.

Building Block (BB), Prep Time - I found that putting a little
bit of observing time in the schedule really was a fudge factor.
Sometimes I could get shead of the building block and sometimes
I would fall a little bit behind and use the cbserving time.

I could usually get ashesd when the JOFP Summary Sheet had allowed
for a pointing change but the pointing did not have to be
changed and by going from one building bHlock to another, In
such a case I was able to move rapidly and pick up 3 or 4 min-
utes per building block, leaving as much as 10 minutes at the
end of the orbit. In some instances the pointing changes were
so straightforward that they took only 15 seconds. Many other
times, however, I found that to put the proper judgment into

the observations and the pointing, I would fall behind initially
and have to depend upon some of these other schemes to catch

up or have to use observing time during the orbilt.
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GLBSON JOPs Which Should 3e Ztarted And Completed By The Same Crewman -
(2OKT'D)
We will not go into that now. We did not have many JOPs
with that reguirement. The long-duration studies of the
cnromosvheric network was one of the few. The Lhyporaster was
ro problem. We just checked off the blocxs that had been done

by the previous crewman. We were dple to follow that along

rapidly.

Suggestions for Schedulirg Guidelines - Maximum Number of Passes
The Crewman Required - I got a litile saturated by the fourth

or fifth pass I would do'during the day whenever I got “hat
opportunity on days off. T wasn't zble to get to the ATM that
much. Whaen you run four to five passes a day you put in a

good B hours of hard mental work, you're capable of doing other
work but not something as demanding as the ATM. I think I

put in six or seven passes on a couple of days and I must admit
that I was somewhat of a vegetable mentally when I finished

the day. I purposely pul observations that did not require

very much judgment to the end of those last couple of peasses.

Activity During The ATM Hight Side Passes - I usually found
that when I was between pasces there were always encugh other
things to keep me busy, things from meal preparation to house-

Xeeping., I could always make use of 15 minutes in the cluster.
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Visual observations 414 get some of the time, but of rourse, on
the night side we had only night time sbservations and I thirx
it wag only vhern we were al vory high beta arngles ftnat

coula uge that momentum dumyn time, If you will, for visual

obhservallons,

Solence Conferences — 1 fourd them 1o be exceptionally useful,
2 wisgh we would have nad more of them., I avvreclated the
Teedback that I got from those principle invesiigators. You

can feel comewhat isclated up there, altncugn BIL™

did an excen—
Licrally good Job und we were vrcbably much better informed of
wnat the ATM w&rld was thinking than were the nrevious crews.
e crew felt that the nersonal contact with the PI's and
getiing their firzthand ‘nformation on “heir particular experi-
ment is exceptionally useful. I do ot want to in any way
diminish the importance and utility c¢f what Bill Lenoir

accomnl ished.

ATV Bxperiment Reference Boock - T found it to be useful to give
workers information in partlicular experimensts, for examule

85055 wavelength or gralting informaticon., Occasional y I would
lecok ai the experiment swmmary if I had a gquestiorn asbout cxperi-
rment hardware overation. T don't think I ever used it Lo read
and study a specific JOP that I would be deoing the following

day. I usually locked an the JOP surmary sheet for that, °
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had written many of those summaries, along with A1, and I
pretty well understood their intent and did not reguire them,
Some of the individuals that were not intimately involved with
the JOPs before flight had a different outlock on them.
Studying the JOPs before flight was a useful aid to

organization.

JOPs Suggestions on TFormat, Size, Tabbing -~ We picked a good
size for the summary sheetg., If they had been any smaller it
would have heen difficult to fit in all the information on
them. I was glad to see that we kept the building blocks on
the JOP summary sheets so that the building blocks could be
tallied to that particular JOP. The JOP summary sheets were

very satisfactory.

Teleprinter JOPs — We did not use them. We did not have a
teleprinter fail case. We were always z#ble to compute our
values and grating selectg to put into the time span thal might

be open in chserving programs.

ATM Systems Hardware And Operations: The Attitude Pointing And
Control Subsystem, Cluster Stability - I doubt that we had

the correct drift numbers when we were doing our JOP 18, 1

sgy that because as T cbserved the comets position from one
orbit to the next, on the dark side we stayed allegedly at the

same spot. The compensations caleulated by the ground and
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what. I observed were different. We used the figures we asd
on teard. Scometimes | hac a chance to checxkx bacs arnd the
oncoard fliguarcs scemed to be doing a netter job. I'm not

suroe where the oroblem Zies. Probabiy a nurber of fuclors
were lnvelwved, but I will not speculate right now., Overall,
the cluster was very stable for performing S werk, We <14
not experierce gry difficulties cxeepl when we gimbaled on the
stop. ©OF course, with the two CMG's, we went off tae Sun and
it was wvery disconcerting. We happened Lo look cut hefore we
got. the one flare with the eariy =»ise. I found that the use
of 3J-mirute maneuver time and selecting solar inertial worked
avout as ranidly as cculd be expected. I would have 1iked lo
hlave beer able to anticipate flares a 1little earlier so ihat

T would Lave beern able *to nlan the ebservalions, allowing “or
any pogsible difficul<ies. Tkis did ngt ceeur frequently enough

to cause a big problem.

EREP Maneuvers - Lc real problerm there. It took a while to get
irto tne swing of those maneuvers although they were straighi-
forward., 1 stil? found that 1t was wossible fto make errcors 1T
vou rushed. In norn-XRE? mareuvers you would maeke errcrs oy

no selecting CMG ATT HOLD. You xnew you Wwere In CMG ATT ZO0ID
on the Bun. It was rnatural to assume that any attitude changes

would be executed from solar inertial; however, 1%t was wvery ezsy
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to forget our 5.l-degree limitaticn. Ix seems the cnly way

to avoid going beyond a set limitation would be %o design a
system without a need for suck a limitatiorn. Going ZLV for

one or two orbits to save TACS was uaseful, but we lost cbserving
time on ATM cr other instruments by having ic do that. Obvi-
ously, I'm maxing ancther pitch for magnetic dessturation,

using megretic torquing or the Zarth's megretic field, to desa-
turate control moment gyros. If we had kad that capabilisy,

we would not have to go orbits Zin ZLV to save TACS,

JOP 13 - Tncluded in that is JOP 18, We “hought JOP 13's were
very important early in the mission. We did JOP 18 =o many
times that I became used to that time line. We did rmuch more
in that area than we ever anvicipated. DPointing was achieved
best by using JOP 18D, which included as many steps as we would
ever use, Instructions were to either omit it or the infor-
mation for it was given in the pad. It Just took time to go
to the pad to be sure you fully understocd everything. JOP 18
pointing stebility and accuracy in pointing to the comet are
difficuls assessments to give. It is difficult to try to
assess the center of the 52 oceulting disk where the crosshairs
are aligned then put the overlay on that without arny parallax
or any other problem. Another assocliated problem was getting

in the correct roll so that when you made a mansuver, you
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g ways maneuvered along the white Tine. Also we had a mean
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SaC-are minute bigs In there. The actun

2 comot locaztion reading
sn the overiny could bhe dore in 1 Lo 2 unites depending uoven

the parallax. [In order To polnt to the center of the comel,

e

vhie seatle faclor perhaps was rnonlirear in relaticn to the

rotica of the clusser. ALl of those laings corbined zc what

. . . - PR
rmay not aave been ary cloger than 3,03 or C.U& degree when

2
L]

wix Tinally nmaneuverd into alignment with the comel conteor,
possibly L was o llitic lower Lharn that, T hose co. A cluster
waz never feslgned To do such things. We did our best under

tae circumstarces, In the futurc, however, we necd instrumenls
Like telesrcopes wherc all the filtering can be taxen oul.

if we cvould remove all of the reutral density filters in the
while ligat display, we would nave kal an excellent flela for
solnting. “his uype of flexibill4y should ke designed inteo

the system, It wil: alweys be a problem 1f 1i's not a specified
mius lon reguirement 5 or 10 years before ycu fly. Sinply

stated, we rneed flexibility.

Star Tracking System - T was gresft while 1t worked., 1 nad

no proo_em with 1t. The undates were always a bit ¢ a provlom
because they were Sime consuming, Arn sutomatic star Lracker
wousd have been more efficlent. A star tracker casvable of

filtering out had stuar lock-ons and Tindlang correct star oo
2 &

ona shoulae be developed,
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FMomentum Dump Operations - We rarely had anything to do with
these cperations; they were all randled by the ground. Ho
orotlem. The ground shoutd take care of Lthe whole thing and not

try tc aave the crew working i< simultareousiy.

Control ard Displays - We had a reazcnsble way of working that

as entering DAS ccdes in corder to maxe large attitude excursicns,
dowever, lor small attitude excursions, T preferred something
1ike tne MCP wnich I found could point to ihe comei. Eut we
reslly had a cumbersome system., 1L was cumbersome to put precise
coordinates ‘n both the control and disvlay. We should have

had a direct visual feedback to where we wanted to go ard manual
pointing control and just gone there. Anything else, say

5 degrees, would have been a much easier way to maneuver the
cluster, In terms of controls in going through a DAS, you

ought toc specify where you want to go. | thougat ftaat was a
very cumbersome system afier getting used toc the command module
system. I like working directly in decimal wvalues, being

able to specify the attitude you want, entering ihe decimal,

and going there., I thought that would have been much better.

The use of the maneuvering time was a good concept; it worked

well.

DAS Operation — That was no real problem. I punched the DAS

frequently, many times just to get very small pieces of
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information, [or example, ug we were rmaking corrections lov
drift and JOP 18 or a whole multitude of entries that had to
be méde, the fingers on my left hand really got a workoul
punching in DAS codez. L used 1t to make small attitude
axeurs ‘ong as I owas chasiag Lthe comest and Ltrying to get 1L Lo
vrecise lecation., ''wenty different key strokes were roquired
to make one maneuver., That's excessively high., Obviocu=ly,

the sysbtem was not designed for maneuvers.

duructures and Mechanical Subsystems - Racx, Hxperiment Canis-
ters, ATM and Solar Arvray lLeployment - We nhad ro interface
witihh those ltems other tharn on the FVA and all worzed withoul

any probliems.

Electrical Power Oystom - We let the grourd do mest of that.
We've already touched orn the ecleclrica’ power system for the
ATM. Thnere weve the nrcblems of being unable Lo get Lo the
CBRM to meke mechanical repairs and being unable to allow one
selar array Lo go through ancther CBRM whicn would have been

desirable.

Control Ard Displays - These were a nightmare to interpretl
where there was a fault in & given system or whether there

was g UAP nroblem cor low wvoltage. This troubleshooting orboard
required extensive chasing arcund through rotary switches and

two- or three-position switches
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That was an exceptionally cunmbersome syster o worzx and if we
had it to do over again we would have desigred it differently.
We workea ourselves irblo a corner when we guaranteed Lhat Lhere
wag only going be one CREM failure and then we could In ro way
inkibit any of fthe fall inpuls Into the logic which corntrollied
thogse controls and displays. It was very evident in through-
out the fgylab missiors that we weuld have been hetter off i
we had had a paraneter inhivit capabillty, a Tthermal contrco

subsystem. It all worked well and we rnever had any reason

to be working with Lhat system at all. If you do sitart having

problems, however, you migat get invelved with those controls

and displays and a little hit more.

Inswrumentation and Communication Subsystem: TV Monltors - T
found the TV monitor to be a fairly straightforward task which
recuired a Tair amount of care, 1'm glad I got the chance to
do 1t on the backup unit down al FHuntsville because there were
a couple of errors made at *that point, and I was able to maxe
sure that errors were rot made in flight. T <Think that spcaks
well for huving elther one exceptionally good simulator oxr

a backup unit on which those type of hardware training sessions
are made. The TV monitor that we took up with us was far
guperior tc the other one. The white one was exceptional.y

whiter; the other TV monitor was almost a yellow, In comparisor,
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GIBZON The contrast was much greater and the resclution of the monitor
{CONT' D)
much better, Tom Barnes at Marshall should be commended.
Alert Light Subsystem - I found that the alert light occasionally
comes on aﬁd you never notice it, so we did have a slight prob-
lem. If you were locking for something like a scan spect
alert light, which I was on occasion, you would see the alert
light come, But there were a few times that I mentioned before
when we had S055 tripouts that the scan spect alert light came
on. It went unnoticed for a pericd af time then all of a
sudden T noticed that we had a different alert light on than
we had before. I would rather have some type of a tone associated
with that to call attention to the fact that something changed.

The wvisual cue at the top of the panel was not enough.

Lighting Subsystem - On the ATM panel T was sorry to see that
ve had to operate in the fixed mode on two cut of the three
controls.: It tock asway some of the flexibility I would

liked to have had. The variable mode was useful, and it should
be designed inte the futuyre control and display subsgsystems.
Lastly we lost the integral lighting I found that before we
flew I was somewhat of a skeptic on the utility of the integral
lighting, I felt that it was a nice thing to have but not
mandatory, However, I was no longer a skeplic after we lost

it because in the darkened atmosphere in which we were working
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il was auite diffieca’t at vimes So read the narnel, &nd some

misiakes were associated with not being able e road the panel.

1 suil]l forget the nomenclature on switzhes zs well as I kusew

]

that. sanel nomenclatuore. That is needed or fature C&D syst.ems
where yvou pian tc work In a farvkened alnesphere which we

15

[
L

certainiy did on the ATM. ATM crew operaticns., VFirsy J
I will comments conly where = significant comment or changs is

recormenzed.

<OF 1, Chromospheric Networx Cells: We 2id noct do tnis very
rick; it was called up very nfreguently becausc tae PT's fgured
they nad goitter cncugh informetlicn on this subiecel. I found

it interesting Lo use the 55 detector to Lry te Zoock for
enqancerents along chrorospheric reitworks, bouncaries, and
vertices. PBut 1 dic not spend a great dea® of time at it be-
calse 1t was not necessary. We could, T ithink, with thre

beaull fu® T-a_pne 1 display, very easily selecl goodl cells at

the center of the digk. We coula zlso see large indlvidual
gpicules on the llmb when the H-alpha 1 display was geod. We
had tc¢ turn the contrast down to around 3 and the brightricss

up, bus it worked real well; we couls nct see individual

gpicules of the smaller size, however. By large, I mean at least

3 to L arc-seconds. But that's a guess based on my memory of

the szale ¢f those features that we zould see v the limb.
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55 Mini-mar “rocedure for locking at the Coronal Transision
Region: We 4id not do vhat. I thought it was o grest idea

and a gocd way Lo get improved spatial ressliution for 5%, but
spparcently there was a problem there which I did not appreciate
belore flight. I'11l certainly take the word of the 52 peonte
that Lhey were getting better date through other cboerving

LroOgrans.

GOP 2 - Actlve Regions: Tt was easy So pilck up active roegions
near the lirb on the XUV menitcer. You could see them coming
around the lirb, of course, just beforc they were visible in

the H-alpha., Many times, you could just go 5 to 10 arc seconds
atove the linmb wilth the 55 instrumert and thea roll about Sun
center, ilooking at oxyegen VI, for example, to deotecl Lhe
vresence of a region. You could easily pick up somelhliing ccoming
around the limb or sormething whicn haed already gone over the

limb. Bo active regions near the limb were nc problem.

Keutral Line Visibility - We had zno problem pickirng up the
overali neutral line locatien; that iz, the Zecad--insgs to the
neutral line and vo the asctive region filament channels,
filaments, and oceasionally a fibral structure. But I fouand
that in several instances, possibly due to a lack of clarity
irn the displays once they hed become degraded, I 2ad a tcugh

L

time Tinding out exactly where the neutrsl line was. T don'l
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GIBSON think this really slowed us down a great deal. We were able
(COAT'D)
to pick out the greatest spots of the active region and follow
those. T think I positioned cut the slit so that we had a good
chance of getting any breakout of activity covered by that slit.
We would have been a little better off had we always known
where the neutral line was and been able Lo make sure that the
glit was crossing a possible ribbon flare. So [ was not very
happy with that one particular area, and I did not do quite
as well in flight as my preflight experience had led me to
hope I would. We all had worked with Pat McIntosh and other
people on neutral line recognition, and I thought I had become
fairly preoficient at it. I tThink it must have been the display

itself which did not allow me to get as many identifications of

neutral line details as I would have liked.

Changes in Active Region Structure - Probably the most signifi-
cant ones were noted for their intensity and location of their
bright peints, especially with the 55 detector able to qualify
that. Whenever we started to get changes in the loeations and

the intensity of the bright points, as well as fairly high
readings in the bright point information, we knew we had something
picking up. Sure encugh, that's ususlly when the flare would
start to occur. At the appearance of such reliable signs, you

could get spring loaded to the flare position.
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GIBS0H  Tllerman Bomb Observations - T tried in a couple instances to

(CONT ' D)
pick up Ellerman bombs, and I found them as elusive up there
as they are down here. It was very hard to determine if you
saw a bright point out there aslong the edge of the penunmbra,
that you were really locking at an Ellerman bomb, Granted,
they are usually clustered around the penumbra, But I don't
think we saw a cluster of bright points anywhere near what
would have been the edge of the penumbra that I could have
said were Ellerman bombs. Perhaps they were there to dbserve
and we were just not locking at the right time. The fact that

little emphasis was placed on those observations may account,

in part, for our fallure to see any,

JOF 3 - Flares: The one on the rise that I spoke of was
probably about the best we could have gotten with the equipment
we had. We knew that we had potential flaring not only from
the ground's callups but also from the precursors which I have
mentioned: bright voints changing slightly in loecation and
magnitude, and becoming relatively high in intensity and

oxygen VI - that is 20,000 to 40,000, These were rather definite
indications of flares. So I think that before the flight I
probably placed too much emphasis on the neutral line and not
encugh on bright points. One of the reasons that might be true
is that we do most of our cobservations down here with film which

has & limited dynamic range. 1 think if people had donz more
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me and space variatlon; thus wo might have been spring

leaded in a slightly differerns dircction. Paweveor, 14 al’
g N >

worked cut becausc it was very cbviocus as it was happerning.
Soowe werce acceustomea to locking for [lares wher this particular

plercrencn sceurred.  Agaln, theroe were only wwo good astive

reglons Tor us, Lwo good rotations of the faverable longlitude

gotivity. Uherefore we did rot huve a gresd many

paases at ‘4, but I think ws nhad enough Lo gel a gocd foe!

Wier we did pick it ur, 1 was stsping on an active

origat peint ani watching In She XUV meniter, wnich I had turned

dowr: Lo the poilnt wiecre the brightening wuas ‘us?t barcly vislibl
T was a's0 looxing at the cxygen VI readeout zso taat I had the

55 detector on 1t us well, As soon T saw 2 zmall brightening

irn the XUV menitor which was confirred by a slighkt risc in

cxyeen VI, I went with the flare rmcde =rd looked &%
I think all of the details are rocorded on lape, which will
give you a more accurate account than I could give now Trom

Tl

mercry. So 1 am referring you tc these, bubt I'd be giad

1o

go tarough the tapes with you and try Lo give you zome more

expianaticns.
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flare waif precedure - It werked as well as possible with the
equipment we had available. 3ut agair, I would Zookx for irproved
equipment in the future: veal time magnetograpns znd good XUV
moniter dispilays wiih filters that could ve changed, znd X-ray

readouts which are not susceptible to the noise c¢f the Southk

Avlartic arcraly.

Tone light swiveh philosophy - That was simple; the darn thing
was such a constant problem that we ususlly had 1t either cff
cr very nigh. We put it tc the point at which it would trigger
when we got o rise in the XUV only when we were ncht in the
South Atlantic anomaly or were very far removed from it. That
was 110t too offten, and we 4idn't aiways remenbered to do it
ever then. When I used the FMEC, T usually set it {o about
200 counts lower than the pad called for. T carn't think of
one time whern 1t went off during an actuval flsre that I was
not alerted to it by anotner means. fbout 90 tc 95 percent cf
the times that 1t went of f, 1t trizggered the South Avlantic

ancmaly, mayoe even a higher percernsage than thas.

JOP 4 - Prominences and Filamenis: Prominence visibility was
great in H-alpha 1. By turning the contrast down and the
irtensity upr, and especislly by meneuvering the disx of the
Bun cff the display so that zhe AGC would allow you to really

tring cut prominence intensity, you can get excelilent visibility
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of a preminence. We saw scme beautiful ones., . recall a quitne
extensive one that was sssociated with She Tiret passage of a

very active Zongitude.

Pointing within Prominerces and Fiilarentse, 5% Devector Pesking -
[ fcuni vhat 1t wcrked quite well on prominences. XNost of the
time we were leoking at Lyman beta line in 0028 grating position,
detecteor 3; that seemed to work very well., Siructural Changes
Joted - Tlere were very subtle, but d-tectable changes in the
vrrominence from ore orbit to the next. L beiicve I Lried

taking one phkoto with the Polarcia. 3ut that dic nov fturn out

too well, unfortunately, and I had to depend pretty much on

MEencry.,

JOP 5 - Constant Latitude Studies: "The 82B mini~limo scan
worked very well. [ thought Lne procedures were relatively
giralghtforward. I was sorry that we lost the _imb scan realout.
bBut T'm glad we nad it as long as we did, beecause I wag able

to caliibrate zero limb offset by eycbail as it appearcd on the
white light display. Tt turred cut to te the nolnt at which

T would guess that the inside eage of the slit was jusi tangenu
tc the limb. Before flight I would have guessed it was »plus

1 arc seccnd or so off the lirb, maybe even 2. However, it

turned out that it was the one which gave zero limb cffset. 1

assumed it was probably because we did not sec the Sun all the
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way ocub to its true extent, and also thal the curvature of the
Sun caused the limb offset tc extend a little bit further then

¥vou might estimate, with the slit covering up that curvature.

JOP 6: Very useful. I'm glad we put a lot of emphasis on it
in our flight. Recause of the duration of our mission you will
get a lot of useful data on at least two solar rotations., long
Term Changes Noted on the Display - Of course we could follow
the white light coronagraph changes gquite well, as the ground
could with the TV pictures that came down. All long term
changes were cbvious to us: no provlem following them. We
could visualize the rotation from cne day to ihe next as we

saw things appear and disappear on the disk in XUV monitor and

the white light coronagraph and in He-alpha as well,

JOP T - Atmospheric Extincticn: 1 don't think we experienced
any problems there. One thing I do regrel is that we did not
give you as much data on that as we could have. 1 personally
did remember Lo do that at the conclusion of an orbit, bubt many
times T would be setting up the pointing for the next orbit

so thal we would be lined up for upcoming operations. Or some-
times it would cccur that I was making observations in the
X¥-ray right on down to maybe 2 minutes remaining and therefore
would not have time to set up for getting useful information

on the sunset portion. We were well into the mission when 1
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GIRSON
{CONT D)

started getting in the habilt of doing thal so you would get
scmething on he sunrise. Even there [ don't think T did jt
nearly as much as I should have and that's probably one faulf

in the procedures that I did follow during the flight.

JOP 8 - Aguin an H-alpha transient is very difficult to notice
unless it's a flare. XUV - Let me go back to the XUV MONITOR
because it involves looking for structures on the limb but not
transients. At one point I was looking for coronal locops on
the limb, by using the XUV MONITOR. I actually did see some
of theze but I think the first time T thought T had seem them
T was really misleading myself and everybody else. What T

was looking at the first time were the tick marks on the XUV
MONITOR DISPLAY obscuring the 1imb brightening of an aclive
region. These marks can cause you tce think that you are seeing
a loop or a brightening that is separated from the disk by a

dark location.

We had never worked with the XUV MONITOR, other than at Sun
center in the intergrate mode. The tick marks just don't stand
out to you, but they did in that one particular instance. I
thought it was very confusing. It wasn'™ a mistake I made the
second time, but the first time sure made me believe 1 was
actually seeing loops. Now, the other time I think I actually
was seeing loops was when 1 saw a brightening above the limb

without a great deal of decrease in intensity as we went down
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GTRA0N tc the iimb. There was some decrease, but not a real sharp
(CORT'D)
delInition of a loop. [t showed up best in 955. lncidentally,
bty loop I really mean arch structure. We did see loops
eventual ly in 5095 readouts, but they were not picked ap on
Lhe ¥UV MONIVOR., I think we did see an arch systen thal was

only 30 or S0 degrees, but it was nob as obvicus as 1 would have

lLike to have seen in the XUV monitor.

Lets get back to coronal and disk transients. H-ALPHA, XUV,
anc. ¥-ray translents were seen only in the white 1ignl corono-
graph display. We did not pick up any transients; the ground
had to call those up. We picked up long term transients and
emphasized voronal observation when we could see changes there,
but we did not pick up short term transients. Tt was a
disappointment to me,but a fact of life. We saw surges on the
limb when we did the observaticons on those surges. We

did some BB 32's before and after, but we did not go into

JOP 8 fTor those surges. When we observed the white light
coronograph after going sun center, we could not see any detec—
table change, and contented ourselves with the bullding

block 32s at the beginning and end of orbits, in order to try

to pick up whereever our lLransient may have cccurred.

Suggestions for Cbserving H-alpha and XUV Munifestalious of

Transients — One possibility is a fllter which could be tuned
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= BSOK off-band or rotated through on a polar fiiter wheel. These would
(CINT'D)
ve at different locations in H-alpha and would allow visibility
into transients which doesn't exist at present. When you take
g quickz lock ait an event on the limb, it is difficult to tell
what it is., If you had a clear idese of its velocivy along your
line of sigh%t, you would have a nmuch better estimate of what
is happening. Using vhotographic substracticn you couid sub-
“ract one side of a line from arcther, but that may ove getting
g little exotic. %IV manifestations of transients wouwid be
another hard one. Again, & subtraction technigue is the only
thing I can think of which might allow fcr that. !Howewer,
that's not from the inside of one line to another, dbut from
cne minudte to next 1f you stay peinted at the same locasion.
You wouild then have to subtract one XUV frame another and
display that resuit. Perhaps those techniques will be better
understood and much easier tco implement when the time comes
Tfor another mission; 1f so, I would certainly reccmmend putting
+them onboard. White light display transients have slready been
touched upon. We did not see the characteristic shape of
transients at all except for the one time we got the bright
transient. We all wish we had gotten more Iransienrnts but
at least the one we got was spectacular and made up a little for

the ones that we didn't get.
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GI33048 Grownd Detected Transients - Adequacy of information -~ I can's
{CONT 'D)
gay encugh for the coordination orn *the cne we had. The fact
that the cbservatory couid pick it up and we Infligat, just =
few minutes later, cculd be observing iv speaks well for the
waolie system. I thoughs iv went exceptionally well. The call
from the ground abtout the brignt transieni ccuid have been
ciearer. We should have started at Bun center wiih the

coroncgraph, rather than doing B310; but that was no pretliem,

Wo did lose some data, but noit much.

SOF 11 -~ Chromospheric Oscillations and Eeating: We did aot do
very ruch with that, but what data we did teke was no

orchzem,

Czlibration JOPs: These were no problem. The 824 slew calibra-
tion was ne vroblem. I think I was able tc¢ stay within plus

or mirus 30 arc seconds quite well by using the two reticles cn
sclar features in H-alpha. I would slew the featurc back ana
forth between the electronic cresshairs and the mechanical
crosshairs. This proved to be a supericr way of Zooking at

digital readouts.

JCP 13: I've already discussed most of that.

Timeline Buggestions: There were no real probliems in carrying
out The JOP 13'e. Toward the ernd of mission, we used the 18D

tire line for JOP 13 because of its flexibility.



GIBSON
{CONT "D}

Fine Pointing Using Matrix Calculation: T used the HP35

and arrived at the right answer very rapidly. We had no prob
lem doing that., If I had arrived at the wrong answer, I would
have gone to sclar inertial, zercoed the biases that were in,

and calculated new bilases.

JOP il, Solar Eclipse: I don't recollect the details of that
very well., It was done guite early in the mission. I do

know it would pose no real problem. I'm not sure we did it in
an cptimum way from the standpoint of 505%, but we certainly
had enough tries at it. I hope we did get some useful informa-
tion out of it. Procedurally it was not too much of a2 problem,
but it was not the kind of thing you could irain for very
easily. 1 did not feel too far on top of it when we did it.

I think there's a lot of on the job training.

JOP 15, Coronsl holes. I think it was best carried out by
having the ground call up in general what coronal hole they
wanted investigated as opposed to a precise coordinate., Then
let the crew make the final decision in pointing. Between the
¥UV moniteor and the 55 readouts per magnesium 10 T think it
worked well, T think we, on beoard, were capable of coming up
with better pointings for coronal holes by locking at the XUV

MONITOR and the photographs which were taken. Usually the
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{CONT 'D)

sharpness of a boundary would show up very well there., We used
the persistent image scope. We would take a polaroid picture
and then use the persistent image scope with the intergrations
on the XUV MONITOR to get us where we wanted to be. Visibility
of' coronal holes was excellent. T used a little longer inter-
gcration on the XUV MOWITOR of arcund 3 seconds for the polaroid
and T guess around 3 seconds 1n using the persistent image
scope. That showéd ue ceronal holes and filament channels very

well.

JOF 1T, Coronal Bright Spots. Now here we had a problem. We
wanted to get bright spots which were not assoclated with any
activity., I really had a tough time {inding bright spots with
these qualifications. In almost all instances any bright spots
which T saw in XUV monitor and went over and peaked up using
55, oxygen 6, or just got close using the XUV MOHITCR, I
usually concluded had H-ALPHA manifestation. This would be a
small brightening, sometimes a vertices of chromogpheric net-
works and I usually moved on to a new one. There were a couple
of times when I did JOP 17 that took me quite a little while to
come up with a suitable bright spot. I'm not sure that the

one that I came up with and did the cbservations on was helow
the threshhold of abservation in H-alpha and was not really

of the game nature as all of the others. It could have been =z
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{ orreyar -
CODET T

Lo bright spots which are not associated wi
think thuet one regulred furtaer exploraticsn und T wish 7 aad

moere Lire Lo odo nhal,

DA Shserving the comet was ore of the more satislying

we d1& on Lhe missicn. I think woe gol zome vory

data. T sure acvoe uo fJor 8PF as well as

Peonot oo suro about the oller sxperimentaz, tus 1 othing

same good dela thero, With tho capadility cof the £2

WE T

resclve lines, T'm very excited avout the

n
[

instrmrents
ponaont lal of that experiment and what IY mignt show up in zhe

3

way ¢l constisuerls of the nucleus, and the comua, and the tall,
Ll was gcorry Lo ses that 1% was so dim theougn., A lot had bheen
said about how bright LU was going to be and we, along with
everybody clse, expectied to sec a real show. We wero gquite
disarpoinued by rnot seeing asn exceptionally large and bright

cemet, bat 1t was large and bright encugn to do the Job and

selentifically we gol a lot out of it.

JOT :8A:  Experiment zointing rear perineilou, cvomet appearance,

and change, Tne appearance of the sunward splke was cxceptlonally
faszinating. I found it always to be pointed almost directly

toward wne sun nemr perilkelicu and a couple duys on ellner side
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GIBSOE ol perihellou, The tail cbvicusly was swinging arcund. We
{conT'n)

cculd see that happen near perineliou passage. I 4.¢ see the

sunward splke Tirst cn the white light corcnograph disziazy in
some pilctures. T brought these pilcoiures pacx znd I think Lthat
when you locs at them vou see that there is evidence of that
sunward spike. It became gbundartly clear when we were cut
E¥A ond were aple te see it on subsequent sightings inside

the gnpacecraft, We were gbie to follow the sunward spixe
vhrouph periheliou into post-perineliicu and see 1t die out.
After 3 or b Zays we cculin't be sure we were actually seeing
it at ali, Then the appearance of & very icng tail occurred.

I shouldn't say the tail reslly appeared, the tail did not
really grow. Perhaps it was the fact that we were seeing 1t
rore from oa right angle o the tail and were rnot Zocking at

it from an oblique angle any longer as it swung arouné the sun.
As it got a little Pfurther away from the Bun we were sble to
get better dark adepted and see itz finer features. As It went
away from the Sun we saw an incresse in the amount of viclet

ir the tail. The tails were always superimposed one upon the
other. I was unsure in flight if we were looking at the dust
tail or at a gas tail. 1 expected to see the two separately.

I'3d be interested to see how the photograpns come out.
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CASR o4, if you've ccvered ithe autc interiock area, thai's z2n srea

that 3111 ana I were concerned with, and that 55 gratirg was

predlemalic for aill chree of us.

GIAS0H T gave & rougn estirate as %o how many exira Zsps sach man SOCH.

BOEL It's toc easy to do.

CARR It was much tec time consuming,

PO IE Did you zcver <ine possibility of changing the sensitivity of
detectors?

GIZS0x Not of the detectors, but about chenging the XUV monitor so you

can leock at i1t with d4ifferent filters.

oy T

PO5EE I guess trne change of sensitivity irn the detector would be =

rretty tiexlishk operation.

GIBS0H You might be able to change the electronics, the scalefactors,
end the readous changes, dut I'm not sure.
POGUE Coulda't you put a filter inside it? We were getting a ot of

restricticn on the operation because of the design of the systemn.

GIB3CK  That's true. Maybe there 1s a way of putting something in it

te cover Lyman Alpha.

PCGEUsS Yeu'é taink there'd be & way of tuning the position of the detec-
tors. You're dealing with straight alipgnments and calibrations.
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POGUZ

POGUE

Position zpacial or wave length?

Geometric. I mean the actual physical position of the detecters,

as well s the moving the grating for fine tuning.

You're talking about 2.2 angstror which is what one step was.

Yavbe you could do it, but T'm not sure.

You have a filter over a detector and & slit.

Thera’s a lot more flexibility available and extra protectian

I

for the inslruments.

The next time scmebody uses this type of equioment in space it
folng to be a sclentist like wyou, Ed, o he will need more

fFlexibility in order to do more with it.

You had seven detectors and some of them were wider than others.

They were sized because Lthey didn't specify exactly where they

could fit them.

Tt would be good to have a way of changing aperture or adjusling

aperture.

The X-ray, beryllium, aluminum has shown us that it sure is
nice to have backup readcuts. The fact that you were cascading
through the wvaricus steps enabled us to use those delectors when

the monitor readoul failed. This polnts cut that there should
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POGUZD be sorme kind of basic readout frorm the desecteor, as well as Lhe
(CONT ')
organized electronic on because Lhat 1s whal failed,

FTHA20H Tnat failure was relaled to the switen.

20T Ore _ittle single point Lhere.

G EB0K We should have a good X-ray readout Ior the thresheld, and noi

ore Lhat's so sensitive tc the Soutn Ailanllic anomaly.

CARR The Seutk Atlantlc anomaly really cried wolf a ict. 2% got so
that you dida't even want to turn the flare thresnhold on. You're
Just setiing yourself up Lo miss something. My biggest protlem
whiie operating the ATV system was the grating positicon. The

rest of the step I felt I could cope with zretty well.

G804 Eow about vour abllity to work scme of tae JOPs and particulariy
the pointing required? We should talk ubout the training whick
you received, the whele cverall effort, what ycu thought of
feasiblility of yourself operating the ATM, whether you enjoyed
i< or not, whether you felt it was a constructive way for
you to go, whai you wouid like to change if you could dc it

differently cr had to do it over agairn.

CARR As fazr as mental facility or knowledge of what I wasz doing, [
was vrobably as far as 1 was going to geil considering the time

I had to spend learaing. I was Jjust szbout as inlelligent as I
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{cowm D)

GIBSO

CARR

i

coutd be in the area. I think that L was wise to relegaie a
tot of the routine items to me. I was not in a positicn Lo be
as creative and innovative during cbservation time as Td was.
T did not feel | needed the observation time. | didn't have
erncugh background to get really innevative. T knew enourh
about oxygen VI to use 505% Lo do some survey work, but it was
very rudimentary. I enjoyed doing the ATM work. T thought it
was a good bregk or change of pace from the other kind of work
that we were dolng. The work that was assigned to me for the
mest part was commensurate with my capabilities. I very much
enjoved doing it. I felt really more like a technliclan than

an experimenter,

If you had to do it over again what would you change in the

training?

I don't think I'd change any of the training because every bit
of training T received I had to lean on at one time or another.
[ doa't think I could have taken much more because it would

have required going back and getting into more fundamentals

and spending a whole lot more time dealing with the fundamentszis
of solar physics. We just didn't have the time to do that.

1 felt 1 knew fairly well what the equipment was supposed to

do. T came down to you when I had a question and got the
answer. 1 felt pretty comfortable with it. Blll, why don’t you

give your views on it?
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POGUE I wvas assigned to a lot of the routine tasks. I enjoyed working
ATM. T enjoyed the training. I think we emphasized far too
much the intricacies of logic and attitude pointing control
system, When we finally got up there the contingency procedures
as related tc ATM, were much simpler than all of the training
we were given in the similator. I would have much preferred
taking a lot of the time that we spent on the louglec and spent
that time on operatiocnal training. I don't think operating
the 82B step function manually, was an optimal design at all.
It fell in the same category as the grating steps for the 55,
What would have been very useful for me is stylized graphical
display of the present solar situation with the active regions
displayed on a teleprinter tearoff and placed on a device that
rotated with your experiment roll. I was always taking the
sketch and turning it sideways to make sure I was actually
locking at the right region. On my first flare I got the flare
but I was calling it with the wrong number and because I had
misinterpreted the pad, I made my sketch incorrect. It didn't
affect the observation but it did embarrass me. But I feel
I wasn't really completely on top of the total systems. If
they had told me to create my own JOP, I think I could have
taken the data, but it probably would have taken me half an
hour to set up and loock at the Sun. But I feel I could have

taken some useful data. T never was comfortable with neutral
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POMUT
{couT'D)

CARE

lines. T felt ill at ease in doing limk studies unless T could
actually see something on the display or they gave me the
pointing cooridinants. This was partially because the display
varied 1n sensitivity or in resolution from time to tinme,

When it was first turned on.it looked better than when it haa
been on for an hour or so. 1 felt fairly comfortable doing the
JUPs. Oometimes it was a bit sticky because I 4idn't undevstand
the instructicns. JOPs were fairly complex. T felt comfortable
doing everything except the maneuvering JOPs which d took rnare

of. I would have felt ili at ease had I been given JOP 18D.

I was given a JOP 18D about the time I'd iaken my pack off

and decided I wasn't going to have to worry about It anymore.

It was a horrifying thing to realize that I was going to have

to go through with it after all. I did a lot of hustling. As

I remember, I made one or two mistakes, but I got tarough it.

I think Bill fell heir to more of the dull routine stuff than
any of us. I felt fo/him because he wasn't having as much

fun with the ATM as Ed and I were. I got a few interesting
things that were encugh to keep me real interested and invelved
with it. T think I got probably 50 percent more ATM passes than
Bill got. Future solar investigation systems should be designed
so the guy who's using it can use his creativity and get you

maximum data.
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FOGUT A sty lved or grahic dispiay, relative o Lhae Jun or o slar

Tietds, would bhe of enormous help n Zinding your way arcund

Lo ian and alse finding Mercury or the Corets,

SARR Coaon'h know I you guys have read Dick Traly's corponts on

now ae bhought Skylab went from the CAP COM's standpoinn, He
shougns Lhe nexts teleprinter should have a grapaie formas on it

30 tnat you can send up vetter drawings. - Lhirnk Lhatl's a

gocd Tdes. Thal would huve been valuablic ir this arca.

GIER0y Gure would aave.  Anytlme you have tc ston an operatlion and
then ceme pgek in order wo firishk iU lazer, you're just
assing fer vroblems. If you nave anything which does not tirs
itsel? automaticslly ycocu're asking for problems Lecmuse you
always get engrossed in something else once you siart that
glven Tunetlion. 1 think this a general ground rale for future
desigr, Any faneticn which you perform on & contrcl and disvlay

panel should be timed cut automatically.

CA3R T think that's a good idea.

POIUE Eachk irstrurent cught to have scrme kind of time event signal
that you can activate for that verticular instirument to let
you xnow thal it's timed out sc thal ycu can go ahead to the
next function.  The eleck on the ATH, 4he one that you set up
on the uwper panel, didn't work toc well. Tt was hard <o set,

s tyoical of spaceflight timers.

[

as
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Thay're atl equally sorry,

A good timer ought te count down or counl up, whatever way you
want to do iu. 1t ought to be eazily set without having o
ncld St wnile 't ccunis dawn frorm 9 down To ozere or SOweLAIng

-

1ike want,
You ought to be able te just resel 1T to zero.
At rinimum yeou need & rescy Lo rero.

Bt vou ought to have a timer signal for each experiment that
you can set to light a 'ight or ring & bell or de scretkhing =t

the end of so mzny mirutes and seconds.

Well, that's what the ready operave lights were intended to do.
Of course, we had sc many many failures there that It didn’'%

Lurn out to be optimimr.

vou might want to be told just before the thing is ready tc go
off, or something, To sce Lhre fllter cycle or soretnling.

There's alwayse a use for & timer for each instrument.

L

You could set this irn 2 certral compubter conusole, or you could
give a code for 8054 then specify ihe moment for time-hack

sctivaticn.
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We cnded up Tinming cxposzares In cre or arother Jor overy

experiment that used Tilm,

we nad mere Limers golng thar you could shake a stick at, You

almost. fell Zike you cught to wear twe wrist watches.

+ PR

T kad the egg timer, the evenl %fimer, ang the pocket timer goling.

Jkay. 188 and C, Solar Inertial Offset Pointing: © foumd nc
raal problem with r»urring that one. Tireline - Wo problem. We

had “ots of time in there To get it dore. Comet Overlasy Use -

tut I4's no way to go in Lhe future. We certainly cught g

have o telescope. You should e able to leck At coblecss in
wnite light ard to steer the suvececra’t with the marual pointing
control., You neéd a nice feedbacx system, closed loom, which

will ensile you to get right on target.

I? you're geing Sc be fooling with the spacecraft, pcinting

and doirg things l1ike that, then ycu folks who arc desigring
Tuture systems better go t2lk to a good milivary cr FAMA radar
operator aboul some devices that would e_iminate the use of

the over_ay. There are bezels and there are marked plates that
fit very tishily rignt over your scope. Tf you need that sort
of thing in order to maneuver the svacecraft Io something, you

should have well designed equipment. We shouldn'st nave Lo play
the ascetate overlay ab all.
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Ll 1

5 & oood poinl. | was going to try Lo climinate it

R IRt & E— IR T
ENNLII Yoo, uvhat

altopgether for this Syoe cf funetion, but uszse of such devicos

. ,

as the bezel wouid be good. Ang you will end up using lhem cr
some ciszlayes. I think fmaving te vane Lhings on turned outl

te bo a mroblem,

AR m
OANR o,

Yo nad g terrliole parallewx oroblem that you had o
zive constant attenticn lest It ruln your datn. [ know you

were sovcerned withn tnat.

sacaticn of the Hucleus Usirg Lie 5% Detectors - We were novor

azle te see i, Woe would occpsicral’l

Lo

r see acme slligntly high
counts bul were never zble Lo g0 back =nd econfiem that we nnd
ge - ['ve

seen anything abeve roise. Comet Appearance and Chan
already discussed the cormet appesrshnee and what we were =2bls to

see In the way of Sunward spike.

JOP LAD, attitude Hold Sffsel Pointing: VFirst of all, the

Hanguvers - o real problem there. [ thing the JOP was well

T

written, {Zexible encugh thet o'l the ground had To do was glive
the prover fillings or fhe omits for ezch sitep. MTimeline -
That was rot rushed 2t all unuil you got on target. Onece you
got te the proper attlitude, 4 always took longer than you
planned Lo do a congelenticus job of FTirnding the comewl, geuting

it at & glven locatiorn, and then moving it to the center. I

never really trusted Lhe schemes we came up with for maneuvvering,



GI3808
(CONT'D)

CALR

GIBSON

For each roll and each attitude offset peointing, I would hawve
liked to purposely maneuver the comet twice the distance we
wanted and see where it would end up. From this position, you
could be sure you got comet center by going back to your original
point and dividing the errors in half. But there was just no
time for that type of maneuver. So in that one ilnstance we just
didn't allow enough time. I'm not sure whether it was TACs
consideration or what, but I would have like tc geft on target

g little earliier. The PIs, in turn, wanted to be using that

time for exposure, so we had a squeeze from both angles there.

Comet Overlay - I've already mentioned that. It was an awkwarad
method, but I'm glad we had at least that. 55 Detectors -
Again, we did not see it. Fine Pointing Using the Stars - We
did not use that in JCOP 18D. We ended up depending upon the

visual rather than stars.

We used Mercury once, early in the mission.

Yes., An ideal way to do this type of thing, were there a
second star close to the comet, would he to put the star at a
given location in the field of view. Then you'd at least have
some closed loop indication that the star was in the right
position. You'd hope that the comet was also, although you'd

still have the problem of whether your overlay was positioned

exactly.
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~at 'y ow o very good poinh, 4,0 T g

wouod hoe o sble Lo calloap an artiflicielly gencraved ran of o
Mer waen you marei-

ORLAT, muybo nuve

one or Twe sLart omateaing up.  This Lz when I omeant by s

i TL wou had an cxsremely accourate aevice of that sorw, fine

poinving would become relalively easy.

Teor o the fulure, something lice Marshzil's large crbiting Lolo-

=i
o
1

seope wourd be reat good Tor findiag tne rignt _ceastlon.

LRGN

for Procedure Tmproverent — 1 wisz we'ld had a

closad loop systom for vointlrg, thnal would have given usz o

Littie more assurance shat we were actually locking at lhe comet,

PLOTR Lo you feel very strong y zhout being zble to service a

tracker from lnsife the spaceccrelt?

IO Ve, T woadld nave 1ixe Lo ve apnie to gou So

Lracker ss pessible from Irgide She spacecrals.

w
-
-5
(

would nave saved us a Tot ol Lreuble,  The assumniion

wnwt culside devices would wlways work caused zrovlems for us,
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You ought to build erougn flexibility into the system To

provide scme recourse In case scmething doesr 't work as p_aaned,

even thouga engineers have 99.9 percont conTidence thay 1t wi-
S darn rmany things pullt Inte the system wore absolately

suaranteed Lo werk bul faliled anyway. Wo were Just up the

creek when they went cut. Jtar tracker was ore of those.

JIor 2L - tatltude Veriation of Chromoschere Suructare:  the
velium bands or wne XUV ronitor were rot as clear as | had hoped.
A couple of tirmes at the soutn nole wo saw the keliwn bands, Loz
cercnal hoele, a bright bard across the onotuon, and taen ancther

dark hand.

Max:rassers: trey presernted no problem. The JOP SUIMmLETy
Sveets'! format was especially heloful during the chserving

time, because It allowed for development 0f a meXiraster by
t,elling how much %o step it eacnh time, 270 arc seconds one

way or the other was usuaily a good number. “Again, T would have
lixed a display on board which showed what vhose rasters werc
cecming up witn., It would have helped us innurperanle times in

coming up with detall pointing once we haa donc a maxiraster.

4 dispiay alsc would have Iimproved the cperatcr's efficliency

by maxing it obvicus that he passed line 13 on & miniraster.
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When we were really concentrating or had nothing else to do, we
could deliver good minirasters., However, most of the time we
could not afford to sit and watch the line scan. Given a little
different readout, a visual display rather than a numerical

one, T think we could have done gquite a bit better.

If we had been given the ability to program the raster ilself,

we might have done a better job.

1f the operator were able to specify four points where the
raster started in left/right, ended in left/right, start/stop,
and up/down, then the instrument would be truly flexible. I
would like to see much of the experimental electronic logie put
in a digital computer and made inerasable. Then alterations
could be made as design was improved. At the same time inflight
changes would be possible. However, some discipline would have
to be exercised so that the changes didn't get way ahead of the

operator.

Superrasters: we all had a hand in the superraster, because
we only did one of them. we tuwned it into a hyperraster by
adding some extra points on either side to illustrate any
brightening that might have been on the limb. We're looking
forward to seeing the pictures, but it's not the type of

thing we would want to do freguently inflight.
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CRDON Coreral Olruclures and Suggested Procedurnl fmprovemernls:

trat ono enioyed doirg. The procedure we nad was 2 good one

cansidering the equlioment we nad.

Toesined ore of those coreoral ssuldies, by asing the whailte Lignt

the wrong way. Uhe sosn waes ‘noperative, ard, while

usirng Lhe wnize Llght Slsplay, L nul & tangent n at The wrong

wlace. I interprsted the dispoiay ineorrect y. That Cust poliolo

up wgaln the wdvantase of having = stylivzed gruphical dlsplay.

Wren wo put oa ssyoized 323 £0iu langert o the stylized ditk,

it g where ke P1 warts is te be. Thal would remove o

nurner of onerglor orrors.

-

if the primary data

1
il
D
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wn
g
=
ct
=
o
t
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¢ Lo 0

I3 IS OT Che YW ognd UM gent dowr on 55 reslly helped the whcle operalion.
Tne XUV rmornitor piciares, which we tock each day, and the white
1ighy ceroncgraph greatly alded vplerning, as dld tne 55 data

on Lhe trancients and oright spot magritudes. In the [uture

we ougnt to include more of that sype of instrumentation, i
tnere, sc thal you do get a Teedvack real Time., Iu enkances
howh declsion making abiliiy and the guslity of tae data brought

hack.
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Ore thing I menticred previousiy which also applies to JOP 26

is coronal structure. We were rever able Lo see the corornal
structures really except for some indications of it at the

base winern we looked intc the corona 1-3/2 solar radii cut, If

a TV display on 55 nad been available, we would have been much
more accurate in locating streamers on the disx and in the
corona. We could have done a much better Job of geiting spectral

data ag well as spatisl data had we had that type of display.

JOFP Z7 - Velocities: 1 really don't have any comments on that.
I don't think we did nearly enough velocities during this

misgior, but scme of that due to equipment limivations.

Comments on ATM/Shuttle Operations: DAS Functions vs Manusl
TManetions - for maneuvers of over 5 degrees either the command
module corputer or the DAS is acceptable, However, I prefer
to use octal ail the time. For smaller maneuvers which have
to be performed repetitively, such as the pointing for JOP 18D,
we should use MPC with a visual view “racker which would nelp

locate the target.

Ground Support Required - for ATM/shuttle operations we shouid
eliminate a large amount of the specification of detalils on

ATY observing programs. The PIs should ve concerned with the
type of data they want rather than the details of its acquisi-

tion. The operation would be far more efficient if people who
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Fave workxod with Lie Pls work wlth the enulpmernt. The idez
program would invelve twe or taree wel.
woald rernitor Lhac onulpmens oround the clcex. That ayster
woulidl allow Zer on-tre-apot Judgmort and deemzhasis of cvor-
vlurring oy the grouand. The oresent Tewvel of nlanning wes
Juat P Ped for Skylab, but 1L wowld be overplanning for futurs

cosrations.

Jenaration of ATV Schaedule Crbeard - my only offorl at thax
worked ous pretiy well. I orobably worred harder fhatl day Tnan
T did ary other day, vecwuss T wantod Lo maxe surce thay It

worked., 1 thirk you can gersrale an

gonedule orbosrd
glven a rough ouli’lre ¢ Lhe work te be dcne.  Once the ovul-
lire is cusablished you need only Lo fi11l ir the detalls I
order to meke optiram use ¢? the eguivment and the avallable

Sun.  Active roglons rnarrow yvour cholces down rather guickly.

b Iisioki Corpuaterized JOPs wvs Tuper Version: !'m rot sure what 1z moant

ty "ecorpulerized." Yore fiexibility sacula be bullt lnto Lhe

JOPs, oul sore dircciion in flight and zreparasicn beforehana

is recessary. You nave to sitart somewhere ard having somelblng

writsen cul expliciily when you go up taere is great. I7 Ty
:

"computerired" you mearn & message which comes up on the Tele-

prirter each day, then I'd have to thirk apcut 1t for a while.
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QUERY

G1BH0A

CARR

GIBBON

However, there could be problems because of surprise situations.
Tt would also be very easy to get behind in that sort of

operation.

Other Comments - ATM rezlly doesn't lend itself to a shuttle-
type operation without the working atmosphere avallable on
Skylab. That is, the observer should be asble to concentrate
on the control panel for at least four or five orbits per day.
If a solar observatory, other than the backup unit, is sent up,

it should be a significant improvement over ATM.

Wasz there enough privacy wnile you were operating ATM?

Privacy was not essential; however, distractions should have
been cut to a minirmam. The location of the ATM in a major work
area was distracting for everyone. In the future the ATM panel
should be placed in an alccve separate from the other work

areas.

The ATM work should alsc have a separate comm loop linked

directly to a solar physics control room.

There were a number of inlerruptions during ATM work. However,
considering the situation, the interruptions were neceszary.
It would have been nice, though, not to have operated in that

Wy .
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GTRSON Suggestions Tor Kew JOPs or Additions to Others: this section
applliss more Lo proviuos missions than to Skylab 4. We ‘culd
cover most situations with Lke JOPs con voard., 17 anything, <he
grourd shouid be allowed more (lexiblility n their plarring of

JCPs.

AR Charging a <0OF often disrupts uncther cxperimernt. That was a

majJoy ccnstraint on the groundi's Tlexibility.

GIRSON Iritially it was useful 1c¢ force people into the JCP cenceunt.
Tz forecead pectle tc think abeout what they wantea, and it gave
12 a ccrerete cocncept of oweration befcre the mission pegar.
I Wad expected that once we were alrborne more Tlexibilivy iIn

the JOPs would come evtomatically.

CAER Unfertunately, cnce you =licw for flexibility, people begin %o
oxpect teoo much. I wonder if the JOPs would heve becn as care-

fully planned had we announced our intention to relax the

cronstraints cnce we were airborne.

GI B30 4 stylized display would have been exceptionally useful in
showing where the 55 aperture was relative to both the cross-
hairs and the 82B slit. Everytime I pointed with the slit, I
could distinguishk 2 or 3 arc seconds very ciearly on the disnlay.
could never bte sure where the 55 aperture was centered. A4

stylized displey shewing that informatiorn would have been uscfal.
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QRS0 Co-a_igrmert Operations - Suggenticns for lnorovemenl: T

S

Lrey wonl off roather e However, ootk Lho resuliz arnd Lho
drili werss surprlising., Wo were wb’e te do cach withlin an are
second, s requesled. Jonvergicn from cctal vo decimzl intro-
duced ar orrorc ol 1Y sre seconds, DUt othere was no signllisant

At

diTficulsy with <he coc-zligmmoris.

CBESTR Videoo Tape Rocording and [V Downlinlk: beeause of the crlivicicsh
which arose after S81.-%, we aad ratasr rigid guildelires for use

o7 Lhe video tepe and TV. Urless the vad ezlled for ifu, we did
not use the visece tape. I hope Shat 22d nel cut down the Mow

of useful Information tc the ground. We were usually able to

. -

!t Lhe vigec sare rocording irto JOF 6, steps 14 arnd ~3.

FTormally | showed the white Lighl coronagraph and XUV monitor

]
+

)
8]
H
C
i
1

s
~
A
o
g

at. o rel: of 1080 ang then rolted, dispiayin

T tne

4

s wo were rolling. A7Ler reinitliating the cxperimenls, 1
[}

szually gave arother shot of Lhe XV ronitor. L was remisg

aboul. mexing a recording of Lhe velee %o ge wita the video.

N S ON I was glad we were atle to come up with as many 'V downlink
zites ag we did. Or the cother hand, I did miss a few of lhem.
At those times I was sc cugrossed ir something clse that [
conulinuded wilh the JOP retner than the TV, lad the CAZ TONK
rentiored TV downiina ag soch &5 the sieiion care up, I would

nuve done bLhaem every time.

15710k




SLBE0ON Anyone interested in the contrel and display aspect cf ATH for
future cperations should iocock at the infecrmaticn pui con tane

during the flight.
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13 ERHP Experiments
POGUS Oortrol and displays: - tkink the major woliast on econilro. and

distlays s that they wers nob Tail oubt irn rurerical crder,

wniclh made operaling {rom a pasd somctines a bit confusicg.

CHER I agreo there, Peie ook a marker pencil and wrote ©lg numbers
In tme asreas of experirents to make them moras easily grasped st
a g_ance. 1 thirk thc Zact that the cortrols and displays were
grouned oy experiment was good, The ornly mroblem was, sirco the
experirents were nct grouped on the panel 1n some sort of a

order, that it was casy Lo grab the wrong one.

We'lve a’ready talked about pad updates, For the mosl part, -
dién's think the C&D or the VT8 pad updates were too bad, The
things thet really oit us were the iriple prints. That could
really boteh you up and make you lose visual sight of what the

Tow of Lime wus.

BQcU= There's one other Lndag vhat U owould like Lo amplifly omn, The
ase of the “egal ov contractual designation of the experiment;
thnat is, 293 ALTIMPTER, 193 SCATTEROMETER, and 293 RADICMETER.
That is no% the way %o go. [ don'it shink you shouid ke
constrained by a contractual designation of an experiment
nuricer. We had to stop when we were going down the pad during

the runs to sec 1934, 1933, this sort of thing. 1 shirng thai
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it would be better to have experiment A, B, C, D, &, ¥, G, or
socmething like that. ZEither that or some romar mmeral. I
felt that we were sort of slaves to & nurbering system that

somenow had occurred in contractusl agreements.

This was amply indicated on the dump tapes of our wvoices., BEill
and I refused to call it 193. Both of us called them ALTIMETER,
RADTOMETER, and SCATTEROMETER, That seemed to us to be the

clearest way to vocalize what it was we were doing.

Checklist: The checklist was in excellent shape, We only
had three or four charges to the EREF checklist the whole

time we were up there. I was well satisfied with it.

The only cobjection I nad to it was when I got bit during aciiva-
tion, when they had the installation of the filters during EREP
verification, the ground instructed me to drop it when I
encountered difficulty with the 190. I didn't go beck, and
because the original configuration was contained in the UF
verification, we ran several EREP passes without filters on

the 190. Philosophically I have no cblection to thsat,
practically, it was a bad thing, especially because it was not

a verification on the first run. Cue cards were in great shape.

The cue cards were in excellent shape,
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1GUF

GUT

Al <ne work on “RFEF was very high gualiiy.

Tre checkllst itgelf wasn't too tad. What really it s was

coming irn with an off-rominal situation, deviating from the

cnocklist and rot raging lronciad sure that we gobt back inlo
Eod 1

Lae cneexlist at precisely the zpet that we Zeft It. That's

wiaul - think bit us rore than anything.

8190 - Multispectral Tholographic Facility: Zilm toading was

straipgnt forvard.

Tnhis is what burned me cn activation day. It was siralghtforward
but 1% fTook Lime. 1 was not able to load that f!Tm exacily the

T

way L owas lrained. Although eventually I learned Lo feed that
stifZ film irn, the film was not the game degree of sbi”fness thab
T had learned the system with, and it put me bekhind. ilm

loadirng was rnot the thing to do on activation dgy. If you hed

sufficient time there was mno problemn.
Ay gripes about the marking we did on the filiters.,

There was an error made on the pad that made me Teel a Iittle
bit beitter, We put the wrong filters on the wrong stations nper
instructions on the pad. We had %o change it so that some of
them were double marked. T don't think there is any problem

thore; they will be #ghle <o sort that out aulte well,



CARR

FOGUE

CARR

POGUE

CARR

Tools .

We didn't need too many. There were a couple of them that we

never used.

We had a couple of spanners that we never had to use. They
had already been used by the first crews getting things like
desiccants loosened up. Everything else was fingér tight

from then on.

Fly the red flag on csmera shields. Those little fasteners
were terrible. They were always snapping shut when you wanted
them to stay open. They were always difficult to close and to
move from position to position, and the camera shields were
warped. I assume that you are talking sbout the front and

rear covers. Working with those was an irritation several times,

They were easy to bind up. The shields themselwves were
flexible, bent out of shape. I dreaded getting to the point
in the cue card where I had to remove and stow the front
shield, and the rear shield. I didn't like doing that. Tt

wasn't a free and easy thing to do.

I did the filter return container and it was =a big nothing.
That is the way to do it. That is superlor to working with a

special can that you have to drop those filters into. The
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idea of screvwirng Them all together ard putting a cover on eacn

cnd makeszs w ocontairner cut ol ke Tilters themselweos., 6L was

n
2
s

an cxcellort tdea.

Tae cnly stowage things thn

ot
iy

ot Ir ry way wore those aloonol

H “‘\‘r

zwabz for the recorier. K-131 Is the place waers we atowed
overyLning.,  Filser ziowage was ne preblem,  Window shield
stowage was no sreblem,  That was a good nlace for it.  You

zould vut b oup there and tighten 1t with c¢ne screw, The only

tiing thal oothered us was managirg those alceckol swabs,

RN oTal

The cnly thiag I con say about conbrols and disviays on 190 i

al

nat Il would have been smarter to design your rear cover sc
whal you could see your colircuit troszkers and film countors

withcout removirg ke cover.

DPEGUN That's 4 good ides, Cor.

o
L
=
]
=N}

I'f scmetning goes wrong, vou don't have Lime Lo opern the

roar covoer,  If we could have looked in there and wverified
thatl we kad courters counting or that we had all nine oreakers
in, it would aave peen more aandy. “hat's cne area in controls

and displays or 3290 that would have been betiter nad 1t been

donc Laat way,
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There's ancother thing, installing cassettes into the camera.
I finally got used to the technigue there. But T always had g
little trouble getting them in position and latched. It wasn't
the ¢leanest thing. But it's no big deal except that one would
expect something like that to be more positive and straight-
forward, not having to engage it, four or five times before you

get it right.

One, two, and three were egsier to install than four, five,

and six,

That's because you already had them in position. We got bit

on it several times checking film transport to meke sure that
the camera was working. 8o that was more than a trivial
problem, It would be nice if there were a mechanical indicator

to show the film was moving.

Malfunctions were adequately documented on tape and over the

air-to-ground,

I would like to give credit to the people who worked the malfs
up for 190. They must have gone to = lot of trouble because
they were well written, and we never had any trouble going

through them.

Right.

1h-111



- Irnfrared Spectrometer: We really fell short ocn tne VI,

rrom the fegirning, - was disturbed by the fact thal the focus
zgot all serewsd up wher you came in, and that we did rnot hawve
encugn fold of view at MIRIMUM MASNIFICATION, You felt thas
vau were lockling through a Loilet paper tube, essentially.
fou couldr't see enough down there. T ccnsider the VIS ‘o

nave been a sunsiandars ovtical system. There are betier opticzal

systens avallable than what we had.
TOGURE T ougree.  There are two poeints Lo make here. One, that system

wug lousy. We were rot given images to leok at. We were
aiver a resclaticn chart znd were scduced inte thinking
overytiaing was sweeiness and light. Then, in fact, whon we
zoomed Tn in £fiight, we ‘ost focus and thisg deprived us of

a lolb of vigual acu’ty n discriminating the wvarious targeis

ir: The sights. 71f we did shoricnange The opliral designers

by rot getting them a long encugh optical vath, then the
vrogran nanagers ought <o take a long loox at the criteria they
give to ontical designers. 1f they did naot shortchange Llhem,
then we had a lousy system. Taere is no excuse for something
teing that bad ard losing all that focusing capabiliiy. We
could nave reeuperated kad we had encugh manual fococus rangc.
The way it was, you could move the lever through the entire
range and it didn't secem to change anything. We can't accert

g zoom system like thnst, that robbed us of a lot of capability.
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CATRR Tre MRZP site book was an excellent book arnd well deone, L1 zoh
the drpression Lhat laere weren's better picitures for 13 Lo
nave In our site book or we'd have had taem. Some of zhe
rosalcs were cernfusing.  Maybe we dida't neve the Dest that was
evallacle. MThe maX mag plcturce wo had was usually good.
was pleasca To sce that the targets locked Zike that. Zor
Instance, I had wo reasoen te believe Lavic Laxe was going o
_oud Gike the pholo I nad Lo front of me. 7T was delighted
Lo see that 14 looked exactly live i, But some ol your medium
and max rarge things - the mosaics, the way they were stuck
iogethor - were so bad that 1% was difficult Se nick the artifacts
out of what youa were sunposed to be seeing. o tho mosaloes
were o shortecoming of the ERZP site bock. But for the most

vart., 1L was pleascd with the way the site tocok was 1zid out.

b T Vel

2T T'd have to agree because - used that closeups cf leeds,
South Daxota, and found that target which I didn't thinx T had
a chance of finding, Thne same way with that Rio Grande
Reserveolr., lRegardless of how good that site beox iz, Sun
angle will bite you. You may nave snow, and the oicture was
tasen when there wasn't any; or it was taken when there was

snow, and you don't have any. There are many varlables.
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CAPH The S8i-2 and 81-3 poople wourld have a site with certaln

iritgs they wanted Jocked at, but by the time 1t gol to us they
were ocking at different things. For instance, Walzer La<e;
oy ke time they got =c us, they dida't want us just Zocking

at Walker DaXe. “hey wanied us to take so many seconds of
Walker Lake, and tiaer they wanted us meving up Into Gaveral
japs Vai oy and some cther sites away from it for compariscn.

-

Jite eritloris changes are ro provlem if yeu train for inem.
17 you dor't Lrain for them, then siie criteria changes wou.d

be wvery disastrous.

PGS You've Luklng a chance, Tf you're therc to respond to real-

“ime changes, thon you can ac 15,

CARR Bi21 and - have fully debriefed this area, with She exception cf

e HTC cperations portions of 3190, ¥d will do that now.

93 IES I I “kought the setup and teardowr. of TFTC operations werc
exccpiionally easy. [ learned to do that setup in 5 o

10 minutes, depending upon whether I charged a filter and
whetter 7 kad the film close a% hand. T think the M151 will
show how easy +that step became. When setup and timing cf the
eclock was done, it was stralghtforward, as was volce recording
o the clock time. T rever heard any feedback from the ground,

co I sssumed trnat the information you were getting was in the
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format you wanted, We usually left the electrical cord and, of
course, the vacuum hose right there by the workstation. We
never had to break it down and put it away and get it back cut
again, so that portion always went rather guickly. 1 do feel
that we could have done much more with the whole operatlion by
using the onboard observer's judgments in taking data. We did
approach that method towards the end, when we agreed to turn

off the instrument if we had greater than 3/4 cloud cover. [
think that the capability of that device and the judgment which
we developed onboard later would have justified a constant ETC
setup, with the capability to squeeze single frames whenever

we went over something really worthwhile. VWhen we saw a
Falkland Current, or weather phenomena, or some geology which we
knew was relevant, just a couple of single frames with the

ETC would have yielded invaluable data, probably more useful
per frame than the data acquired many of the times that we let
that thing grind away for 5 or 6 minutes. My only real reserva-
tion about the operation is that we could have come back with

more data per frame than we did.

Visual Observations and the ATM were, for me, the most enjoyable
parts of the whole mission. The only thing I didn't really
like about wvisual observations was that the accompanying writing

and debriefing cut down observing time. Sometimes when T was
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al. ke window, witn the camers right st hand, I would see sore-
thing relevant and ascefaly bat becsuse [ krnew I had only
Pomirates, T owouldan'l lLake the data, Tual was orebably wrong;
I shculd kave at least shot the olictures. EBab knowing ukhat 1
rad no write it down ang Zebrief it, which always tired me a
Liztle bit, L would be a litlle reticernt 4o take the data.

+ =]

1“a. was rob brae all the firme, of course, as 2 4d2d roll oul a
Zot oof il Bxili, 1 would like o have seen that system siream-—
Tined a 124w e bit more.  ['m rot sure how we would do it. We
diz about all we could to simplify the writtern and orzl part,

bhut 1t stil® d7d ast as a warrier, I think, to all of us a3t cre

Lime or anctrer, a sakirng dala whenever we saw it.

The pa botlh methods of updating were great. Scheduling

was gocd. I think in fusure operations, though, this tyne ol
agbservatiocn would yielld more useful dats if the spacecraft

bad a built-in dome, much like & bomoer's, where the garner
5its In & hemisphere. This would zlleow vou to get an almost
caonp-ete 180 v ew of thae whole earth as you went over. Ore
coserver, ftrained ecspecially for visual cbservations, could

sit tnere continuously and work at that full time. I think

we a1l found ihat we became much more proficient as the mission

went on and Yhat any time we looked oub the window for more
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than 5 minutes at a stretch we would see something that was
vorth taking data on. 1 see no reason why the continuous
observation methoed would not yield more data per unit of

film than we were able to do. The observer's judgment capa-
bilitles would be significantly enhanced by long-term cobserva-
tion. He would also be able to give repetitive data, which

we many times were not able to do. For example, we used to
make three or four passes over the Great Lakes per day,
watehing cloud formation and or ice formation. But we were
not able to provide the repctitive information that you wanted
because we gol engrossed in something else, such as M092,
during some of the passes. With one observer assigned to

this task, it would not have been a problem. That was one of
the most enjoyable aspects of the mission. But I think we
Just made a dent in it; there is a long way to go 1n that

area.
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TARS 5161: I always felt suilbty about using 191's film or any of
its data tc take any target of opportunity I saw. The guys on
the ground tried to make us feel comfortable zbout that and
encouraged us to do what we wanted to do. 3Bui unforturately,
thas meszage never got througk Lo ug in training. T alrealy
kad & buili in reluctance to use your equivmeri and your dasa

Lo loox at something that you didn't have planned,

PosUE If you nzd a video tape reccorder on beard you could do wonders.

vau could dump and use the tape over again. It seemed a crime

to =it there looking at things that you knew were good, distinct,

sites, with the tape recorder already rurning, but you're not

deing anything. A1l you'd be doing would be putting intelligence
+

dats on there instead of having garbage going on the fape. Tt's

1w aghame not to be able to take a few shols.

AR T +hink that theo next VIS-type system we have ought tc have
more cousolidation of controls and displays. You shouldn't
nave three separate switches for IMC, one for zcom, and one
for camera on and cff, I think that on your swizzle stick
that you use for gimbals you could have used a twist moticn
for zocm, or something like that. What you need is two hancd

comtrollers. I think you could have got all your functicns

into two handles.
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POCUR

CARR

POGUR

CARR

The indication should be in your field of view. You should

never have to take your eye away from the viewfinder.

Amen.

You should ¥now by looking at your field of wview that you have
C set, what speed you have set, that the camera's going, and
that the camera's working. I'm for having a little bullet or
gsomething in there to tell you when you have the right forward,
time, and everything. Maybe, a light comes on thal says you're
at your program points and maybe cut in the IMC automatically.
Every time you take your eve away from that eyepiece, you

have lost 10 or 15 seconds by the time you get back. What would
be ideal would be to have a split image capability and have

the map of the site available with a beam splitter so you

can look at your site and superimpose it to some extent or

have a split field of view.

Superpesition would be good.

T understand it's a problem with superpesition because your
angle is constantly changing. But it wouldn't have Lo be an
active superposition if you could have a split field. Taking

your eye away from that is had.

How about mal functions?
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POCUE

Hething.

We achivaied

£1]1 we diZ was

inactivate the switch and press on.

it at %he ecnd, ciosed ine door, ard thal was it

The prevler we hazd with temperature lzie ir whe mission, the

malfs told us whatl was wrong, and we Just

thought tae malfs were gond.

3197

~ ¥iltispectral Seanner:

We fought and fought orn align-

rents, and, finaily near the end, we got a reascnable scheme

for deing aligrments.

next ruitispe

way ol daoing

the
T'm not sure
IT'm not sure

impilications

We developed

Trriie worked

I rope thzt by the time we gob to our
otvral scanner we'll find some more straightforward

alignmerts. Until you fully understoed the

atigrments were black magic.

-

T ever underatcod it.

that scme of the experts understcod the cperational

of the alipnment problem.

an empirical technigue for getting good indjcaticns.

with us and got us to the point where he was

reasonably confident that we knew what we were doing. T alwayc

had thal grawing doubt.
T started doing the alignment,
they wented when I pub that abtenuator in.

$f T did it right.

Sure encugh, the first day up there,
and I did not get the indicaticn
T always wondered

You went back and checked it, ycou got the

vl
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POGUE same nunmber. Then we put the new cooler Dewar in and I gct
(CONT'D)
better thermal glignment, which apparently everybody was pleased
about. I went through one sequence where I false focused the

thermal at the end of the travel of the lens. We must have a

sveten that's more positive in manipulation and in indication.

CARR Wirgrdiry anri black nagic on alignments hasz no place up there
when you have no experis around and all the peripherzal equip-

ment you need to make sure you've done it right.

Controls and dieplays: I have nc guarrel with controls ang
displays nor with malfunctions. We never got into the mal-
function procedures that I cen remember. The biggest prcblem

with 5192 was alignments.

POGUE I left the switch in the aligrment. I looked at it and I
misinterpreted visually once. It's always nice to know that
you're in the right configuration., If the switeh is going to
serew up the data, there ought to be some indication tec that

effect.

CARR Microwave Radiometer/Scatterometer and Altimeter: 5193 antenna
repair. My hat's off to those guys who worked with us on antenna
repair. They tried tco think of everything that was going ‘o
happen and all the things that we needed to do. We were ade-

quately trained for artenna repair,
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FOGUL Wnocever worked up that mal®unction road map and Lhe ather
nrocedures, Ky hat's off fto Them. 'That was an excellent jcb.
They descrve a nal on the bazek., We never could have dore that
work ocutside without Jerry reading and secing whal was comning
1p rexh,  ftowas difficult te follow that logic 1if you looked

JE
[yl !

in a Labular form.

For ©he mos: pars, the anterna revair success deoesa't aoply

too muck Soous,  We fast went cut and did the dog werk. The

impertant thing is that the gays down here thought cut their
1

procedures, and it was a geod, stralghtforward, logical pro-

s

codure. Ard because it was that, we got whal we wanted.

YOSUT They deserve a medal. Too many times our uvrocedures are
werked out by people who never go that extra mile. Gomeboay

did & 1ot o hemework on that; everything was thought of. We

very seldom get good, clean procedures that way.

CARR On controls and aisplays, the blg thing in 5123 was the arntenna
unlock problem, which caused us a lot of bother. But we coped
with it fairly well. T sguare waved the ground 10 or 15 times
by saying I was turning something off, when 1 really meant T
was turning it to STAEDBY. That was a perscnal hangup. Maybe

vou can human engineer that scrt of thing out so that it doesn't

o
[
-

happen. T know you guys reminded me a couple of tires, an

14127




CARRE

(oo™

POGTE

CARR

POGIE

caught myself s ccuple of times saying, "SCATTEROMETER, OFF,"
when T mearnt SCATTEROMETTR to STANDBY. What T meanl was SCAT-
TERCMETER out of gpverate, or cub of ON. Ard off was the suickes:
thing Lo ceme to mind. Sc, this i3 semetking to think abous

ir tre numarn engincering ¢f C&D panels. Other than Thaw, Lhe
goatterometer was no problem; the radiomeier was nc nroblar.
Mickey ¥eouse rules sbout this hneve to go on within @ seconds of

i

| o

N

vhnh,  We'lrve glal the Fickey Youse ruies were put inte
CkD checxlizt so <hat it went automatically and we didn't have
Lo remerber all of thoge tkings. We followed it and didn't
woresy abcoult 1%. There were too many ancmalies or workarcunds

ir the IRYPE system,

The zliimeter was the only malfuncticn cn 5183.

The UNLOCK light, =nd we finally lost the READY light. That

havpened almost every pass.

That was a fairly simrle procedure. Bill and I will readily
admit that we were not gquick %c cope with that problem on some
occasions. Sometimes we'd get an UNIQCK light and then a READY

off', If we were busy doing something else and we didn'. get it.

We +0ld them ahead of time we were rot geing te penaiize a geood

instrument <o make a bad one work right.
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8o you lost scme data because of that.

We d4id a good Job, though, everything consicdered. We got on it

“ast mest of the fime.

164 — L-Band Radiometer: leo problem,

We just turned it ON and OFF and Tet it do its <hing.

Tape Recorder:

T don's like that tape recorder. The hubs are the things that
hosher me more than arything else. If you're going to have Lo
cienn 15 every time, the pieces you have 1o clean should be
accessible, We ended up twiddling with the ends of swsbs to
turn the roller so that we couid clean the total surface. That

iz not a good design for space use.

The head shacks could no', be cleaned with a fuzzy Jittle colton
swab pecause elemerts of the swab got caught in the pickurn
gensors. We should have had a 1little brush with bristles Lhat
we could get in there or something that d4id not snag on these
sharp corrers bat could ciean it. The other area was Where

thke vinch rollers and the capstan were. These are the things
+hat Bill was talking about. We had to use the swab to ~urn

the pinch roller so that we cculd clean it. Access Tor cheaning

was very poor, We should be very careful about *hat in the future.
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Control of the tape was easier than T thought it was geing to
be, I always had misgivings about having 16,000 yards of tape

coming loose in the MDA, That was no problem.

We should have had a window in the 1id so that when we had
malfunctions developing in the tape recorder, such as a TAPE
MOTION light flickering at us, we could have seen that the reel
was stil]l moving and that it was moving at the proper speed.

As it was, we violated some ruleg; that is, when T was in doubt,
I cpened the cover and looked at ii, whether it was running or
not. We shouldn't do that sort of thing. But I didn't worry
about whether the cover should be on or off, I opened it and
looked. We should be able, with good design, to avoid putting
the operator in that peosition. Not only that, it takeg time

to open the cover and if you had a window, you'd know in an

instant the status of the recorder.

The 190A had a speed for the shutter speeds, so you could tell
if you were in the proper operating band. We could have one

on the tape recorder,

The only tape recorder malfunction we had was a flickering light.
Maybe we brought back enocugh pieces so somebody can figure ocut

why the light was flickering.
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We brought back the tape drive assembly. There is one other
point. Any future mission that carries an EREP system should
have a downlink capability. They should not have to carry

back yards of tape. This would provide a lot more flexibility.

In Skylab, we put our eggs all in one basket and because of
that reason we knew that you guys on the ground were extremely
apprehensive about whether or not your tape recorders were
operating correctly, because that was the only source of data.
If those tape recorders didn't function, you didn't get any-
thing. I hope that you've scared yourselves encugh, with this
FREP design, so that you'll never again put yourselves in

thal position.

Visual Observations:

Voice and Teleprinter Updates: We didn't get many voice updates.
We got our voice updates only during the science conferences
visual observations and they were good. In the future, we need
a few more voice updates. It lets the rest of the world know
what we're doing. T think that's important. We should have
done more visual observations in Skylab., We should have done
more on air to ground to let people know what we were deing,

so they could become interested in it., There was nothing more

interesting to us than looking down at the Earth, observing
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things, and seeing things. I think i® I were an Argentinian,
or zn Australian, or Yew Zealander T would lister with great
irterest Lo anything esaid abeut my country because there iz a
wea'th of information available. I'm not ftalzirg abcut provin-
cialism, but the fact thatl scmebedy up there csn see where
vou're living from a different view., When you'wre In a position
like that, you're Interested in hearing whet he's get Lo cay.
Teleprinter pdates: We had no objection to handheld cbservationg
data updates being put in the details. When the fclks oa the
grourd warted <o shift it tc a separste pad, we had no objec-
tion. The separste pad was Just as satisfactory as the other.

We did make the point that we thought thet i1t would have been

nice if we would have had mcre ascending nodes listed in more

of a chronclogical order with the visual observalicns, but we

didn't even think of that until we got hack.

I see ncthing wrong with having timely, that is orbili by orbit,
updates verbally when you have less comm restrictions than we
had ir Skylab. In other words, if you're going to he going
cver FKorthern Australia and they've beer having flocds in the
area cf noritheastern Australia, a suggestion to lock along the
coast to see how much debris is being deposited in the ccean,
and to lock for silt deposition, and to look for inrundaticn

of coastal lines is in order, as would be the suggestion to



yOGUE look back up the river 3 or L hundred miles to see the extent
CONT'D)

of the fiocd. That deseribed timely orbit by orbit updates,
In future missions, we're probably going to have some crewmen
who are goling to be flexible encugh to sit there and listen
to some kind of verbal up date. They are not going tc be
doing an 5183 while the ground is trying to talk *o them. I
think we are going tc have that luxury. The last pad format
was very good. We need mecre orbital ascending nodes, per se,
ir the maps. In the area of visual aids, we need better maps.
The maps Jjust weren't good enough. In addition to having
better paver maps, we need to work on some kind of opticel
display. I have scme ideas how we could have onboard cptical
displays which would enable us to have zoom capability, within
the instrument itself. We could look at a large area, zoom in
on it, and have the same resolution of details we'd have if
we were locking at that area with bincculars. In that same
area televisicn updates, we mentioned the use of television

on board to get updates from the ground. There is no reason
we can't get uplink televisicn; where an visual observation
expert would present a 15 minute program which briefs ug and
shows us visual displays concerning a particular geographic
area. This type of direction would help us loecate our sites

of interest on our onboard maps, Part of the prodblem is actually
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[inding these areas, a lot of the times. The use of on board
visual aids, optical devices for observing the surface of the
Karth, could be designed over the next 10 or 15 wvears. 'This

could definitely enhance the operator’s capability.

Fase of Operation and Scheduling: The thing that aggravated

us is thal we didn't get enough time to look out, Prahably the
mest enjovable part of the mission was looking out and taking
picutres. The smartest thing we ever did was spend those

30 hours in visual observation briefings. The return from

this investment we invested is probably the best we made in

the whole program, considering the return per unit time spent
in training. Tt bothered us that we kept getiing up dates from
saying "You're coming up on a site of particular interest

today." And then, unfortunately, when that time came around
one of us was tied up in the M092 can, getting that work done,
and the other guy was the observer and was busy changing set-
tings, and no cne could get near a window. The other guy was
locked into the ATM or something else. Tt grieved us to miss
all of whgt we considered to be ripe opportunities to look at
things on the ground. We understand the scheduling problems
involved, but it didn't make it easier for us to mizs those

opportunities. Opportunities, when missed, usually can never

ezasily be recovered. A case in point was the Galépagos Islands.

1h-129



ARR T don't know how many good opportunities we missed to lock at
CORT'D)
thosge islands. T would have given my right arm for a clear

= {7

day cover the Galépagos to get some of those plecutres. We Jjust
never had any decent days to get the pictures we wanted to

get. TFinding a good day to get a good picture of the iglard of
Eawaii, with no clouds in it, was like finding a half dollar

in the sand at tke beach. Tt was joyous and exriting Lo be
sbie to look down there and see something that had been covercd
with clouds and get some neat pictures of it. We're looking
forward, with great anticipation, to the debriefings with the

vigual ops people. I think it's going to be very interesting.
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1L,%  Individual Experiments

GIBOCK DO2k: OQur first problem was putting the samples cut during the
EVA. 3y way of apology and explanation, we predicted beforehand
that attaching those panels with snaps designed for ancther
purpose would cause difficulties, and we were correct. The volce
tapes cccument the amount cof time and effort thet went Into making
that work. CScome cof the disks were smuéged by ths EVA gloves,
tecause, rataer than vape the experiment, a method which geemed
unrelisble, we strugg-ed thrcugh and put it on withk the snaps.

Ecwever, a couplile of panels were affected,

CAXR In suwmmary, the time required to install the DO2L during EVA was
riich toc lcng. Thae time allotted was znot commensurste with the

equipment. Thai was poor system design.

GIBSOY  This experiment was never intended for EVA installation.

POGUE M518: The M518 was extremely simple in design. With the excep-
tion of maxing electrical connections, it presented no diffi-
culties. My only complaint is that the M518 control box was
positioned on top of another box so that numbers and nomenclature

were hidden.

CARR The furnace and all the equipment that went in there was very

well designed.
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fipparently there was a preferentizl orientatiorn for placement

cf the 1litile rods. The term ".12 o'clock position” was used

Sregquentliy; however, there (s no 12 o'cliock position.

IL was procap.y shown to us in training, but I fergot where

WS .

w2 should riot nave been expected to rermerter that., It should

b=cn maried.

Jube recording was not requirsd. Volce recording was all we
did.  Althougn T was asfed te transmit some cf the readings
€ cr 7 hours later, I didn't do 14, vecause - wzs nei reminded

L.

MLT9 -~ Yeroeg Flammability: We were caught in & scaeduling trac
cn MhT9., I wus trained as 3ill's backup on MLTQ, vut 1 ended
doing mest of the werk., Anyone who is Iinterested in M7 should
go te the PI for data. I more than adequately debriefed tng

on tape. However, I would like %o say a few words acout extin-

giaishment system. Agparenily there were scme serious design
preblems in the water coclant systerm. It simply did robl work
as we had hcped it would. I charged the system twice using all

the proper procedures. Tor scme reascn there was not encugh

pregsure to spray the water. It Just drizzled out. Ia corder
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to get the water nozzle to spray I had to pull the plunger by

hand.

Extinguisarent oy vacuum rather surprised me. 'Tha't is, whenever
I extinguished a substance with the vacuun, the first thing I
saw was & T.arcup. As the items burned, they must have used up
all the nearby oxygen ard then became enveloped in their own
vaper, 5Since convection does not exist in Zero-g, the remairning
oxygen was uUnavaiiagble for consumption. When the vacuum valve
was opened, the atmosphere was disturbed and more oxyger circu-
lated past the sample. The result was a flareup. As the oxygen
tevel in the chamber finally fell and a truly evacuated condition
appreached, then the samp:e was extlinguished. There was always
z bright yellow—orange'flash flareup that turned blue before

going out.

The cameras and lenseg were very simple, and I had nc problens
with them. When I used the water spray, I had to work hard to

keep the lenses and window clear, but it worked fairly well,

I did not use the leg book. It was ruch easier to discuss the
experiment while 1t was operating. T used the log tock simply
as a depbriefing guide. I did nct bring back any written log

data. I think that what I gave on the tape was adequate.

M551 through M555: We did not do any of those.
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CLRR Mady /M516 Fablitakility/Orew Quarters, Personal Hygiene, Cleaning
Teeth: I Tound the ftooth paste ner as bad ss I expected and 1

hud ne obleevicer te using it.

EOGUD The biggest thirg ebout brusaing your teeth was having To snit

Lhe Lootnpasles out and getting it all over your beard.

CAER There was nothing worse than getiing tooth paste stuck in your

waiskers.

FiBnO T dian't have that problem, The only problem I had with =he
toothpaste wazs that = couple of tubes were kind of hard. 7
whougnt they were all this way and I aldr't reslize until sbout
ha Tway Lhrovgh the missiorn that we had some toothpaste which
coulé actuslly be squeezed out of ilhe tube, withoul getting

wiite Xruckles,

CARR Id was Lue lucky one of the group. He selected the tube that
wag ncre like window sash pusiy than tcothpaste,
CARR Shaving: Bill and I don't have ruch to say about that., We

fourd that the brushless shaves gummed up the razors, and was
more trouble than it was worth. 1 just went shead and started
growing & beard from dey 1. Bill fcught the shaving game for
about 2 weeks and finelly gave up and decided o grow a beard
nimself. And when vou've only got a little bit of neck, and =z
little bit of cheek to shave or trim up, it became less cf =

problem.
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T shaved about every third or fourth day but no one would have

noticed it anyway.

daircut: We all three used the trimcomb and it was a reascnable
way toc solve the preblem, short of gqualifying one or two of us
as barbers, sc that we could cut each cther's hair. The hair
length problem was not too bad. When it got toc long, we jJust
used the trimcomb on it. It was not what you would call 2 pro-

fessional job but it kept the hair out of our eyes and ears.

I did not really do a very sterling Job on my own hair, but T

thought it was adeauate.

Bedy Odor: 1If you didn't wash, after a heavy sweat, you could
get a little body odor. Other than that we weren't plagued with

it very much because we kept ourselves clean.

I den't think the problem is ag severe up there as it is dowm
here, If you go without a shower here for 1 day, it really
shows up; there, it would take a couple of days before it would

be obnoxious.

I noticed my head smelled more up there.

T noticed that, too. When my scalp started getting dirty, I

could =smell 1it,
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VRT?

We had some deodgrant up there, which will remain unnared,
wiich wag deszigned for tke guy wne wanted to smell 1ike an
athlete bul aidn'< have the energy tc be one, It was gross.
Yol would ous Lhat on and in 2 or 3 hours you were the worse-

srel’ing gay In the place. Tt was instant Dbody odor.

n gereral, there oughl to be gome variety in deodorants. A

crewnman snould be able to take up the kind he wants.

Jail Clipping: I never really paid mmuech attention to the nsil
clippirg oreblem.  You could locate yoursel? so that the olip-
pings wenw. un on the screer, either in a waste managemert com-
parirent or ap in the workshop. Tt wasn't until I got back,
and the doctars started ssking me, that T reslized that my
fingernzils apparently did not grow fast up there. The docler
seid "How marny times did you cut your fingernalle?" I replied
Thal. I had done it twice, whereazs on the ground I cut them orece
a week or once covery other week. Then the realization came

uncn me thal my nalls were growing very slowly.

T nad that game realization. Here, I cut my nalils gnce & week
ard up there T cut them only sbout twice, I don't think I cut

mv toe nails up there. For some reason they seem to gslow dowm

in their growth.



CARR Feces and Urine Collection: T think we've covered thst already.

CARR Bathing: We've adeguately covered that. The shower is neat
and a nice thing to have but the next generation of showers

should be something less time consuming.

POGUE The vacuum head was no good.

CARR Yes, that was the biggest single thing. It just didn’t have

enough suction.

POGUE The shape was poorly designed.

CARR Washing: The full body wash was a time consuming thing but it
was feasible. We have discussed the possibility of a canister

for hand washing.

CARR Food and Water: The iodized water was not as unpleasant as I
hed antieipated; I found it to be palatable. I'm glad that we
didn't have to suffer through the clorine problems that were

experienced in the Apollc progran.

CARR Food: We all agree that the food was good. There were areas
vwhere it could be improved. The frozen focd was best and the
thermostabilized food next best. We would certainly suggest
that for extended missions, the rehydratsble should be minimized.

The food system was more than adequately covered in the debriefing.
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Water dispensing was very well covered. As for containers, the
epoonbowl was a disliked item and the conical pack was one of

the mere liked of the items.

In crder to increazse the guality cof food by including more

frozen food on board, we should package three or four frozen

foods in the same ccntainer, sc they could be heated up together,
This would miminize centainer space and volume for each individual
item, frozen TV dinner style. If you know that you want macshed
potatoes with your meat and peas, you could put it all in one

big package, and heat it a1l together. This would simplify

packaging and serving.

Garments and Perscnal Gear: A1l zippers should have little puli
tabs on them, I believe in the kangaroo pouch for & shirt, rather
than the little pocket con the chest because it works its way

up to your shoulder. We don't have encugh places to stow

flashliights, pencils, scissors, or ftools.

Let me give you a word of caution. Bill says he likes the
kangaroo pouch on the shirt. That doesn't mean that the shirts
for the next mission should all have kangaroo pouches. The plea
is for flexibility. If one guy likes kangaroo pouches, great.
Give them to him. If another guy doesn't want kangaroo pouches,
don't saddle him with them just because the crew of SL-k szid

they like that type pocket.
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POGUE The point is we should not be adverse to trying new things.

CARR Right. But on the other hand, we don't want to saddle every

one with the same thing.

GIBSON “ne thing I have never seen anybody use was the strips across
the top which were snapped to hold comm cables. I found those
things were always oven, or in the way. We never used the comm
cable holders in zero g, and I would eliminate them from future

spacecraft.

CARR Personal Gear: t was great to always have scissors with you
and I wish we'd had & better pocket to put them in. The Swiss
army knife was an extremely wvaluable tool to all of us. It had
enough flexibility that we used it on just about all of the
appliances, at one time or another. That is & good piece of
gear to have with you at ell times, and should be properily stowed

on the clothing.

CARR I want to mention the food arrangement. Ed had to elimb over
the table to reach his food. T had the best position: next
to the windeow and the food. Bill had a good position, but the

food was not accessible from all positions at the table,
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GIRBO The rcom was dez’gned for one g. Things could have been loecsted
overkead cor on fhe walls rather than in the cernter. Thal was
Livde througkoal Lhe ornital workshop., We did neot use the walls

or floors ag mick og we saculd have,

GoHSTK The conceps of walls end flcors s act apclicable to vero z.

CARH 1 woulid hsve boen discriented without wall/fleor/reiling
crientotion,

TOGUE I don't think it's =& urcblem. There is re resscn why we cculd
a0t have used a ceiling for a food compartment.

CARE We are one-g anirals, and we deo have a favored crientetion whern

adiressing a zanel.

GB350 When you are addressing a panel this iz true, but the whole
workshep need rot he 2 cne g struciure. Floor/ceiling space

could be utilized.

[N

CARR A compromise is necesszry betwoen cne-g and zero-g space

ztilization.

DOGUE Orientaticn 1z necessary in a lsrge area such as the MDA.

y
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CARE

CARR

CARR

POGUE

CARR

Restraint Devices and Mobility Technigues: Already covered.
Communications: Already covered. Environmental -~ Temperature,
Humidity, Pressure, Light Level, Vibrations, and Acoustics:

Already covered,
I favor a low-light-level area for observations.

Humidity bothered us at the beginning of the mizsion, bust we
adapted to it., The low humidity was advantageous. A high
humidity atmosphere would have caused additional fungus znd
bacteria growth., We would have smelled more., The humidity level

was good.

Housekeeping: Already covered. Waste collection - T was pleased
with the trash bags with the membrane. GSmall things did not
float out of them, however, open~top disposal bags were not so

setlre.,

The trash bags with the membrane should have guarter-of-an-inch

overlap.

Pushing the overcans through that membrane and intc the trash
bags wag hard, time consuming work. A bhag specifically designed
for.overcans might have been helpful. We could have used urine

disposal bags 1f we had haed encugh of them.
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VAET /516 vhotography

raphy ard M151. It was not new.

dialiked debricfing into a tanpe recorder.

it oan bhe Zone.

exneriment.

TL was preferable Lo depricefing in wrilting.

ezsy Lo sit down and discuss Things as

Zog book: Ho problem.

M09 - Astw

aZ oo nave Ynings well thought

neut Manuevering Eguipmrent:

Much the same as the documentary phoiog-

The recorder worked, but T

It's hard teo do, but

“kat is the only way tc accomnligh Lhais

Zt is relatively

wregented on an cublline,
cut In advance.
ASMI Ztrucetare. oo

big, oo bulky; vat it vreobably represented the state of the ari

when 1t was designed ard buailt,

shoutld De a lot nmore efficient as

inessiz zre concernced.

Fropellanits: 1nert gas, I think,

reagon for using a corrosive gas.

it by refilling ring the botiles was grezt.

aaii wkat we think of the rechkarge station:

busters.

conceps, but scme cof lhe guick disconnects

The next genersticn of the ASMU

far as weight in space znd

e I

iz the way to go. T

we cculd refuel

Tne idesa ths
We havo already
That I+

was z greah

are real finger

The nexi time we geo about this, we need fc have safer

gnd more esgily operated cuick disconnects.
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POGIUE One point on the propellant. T agree with the idea ¢f ccld
gas. Unless you are going %o overate far encugh from the
spacecraft, you might want an emergency system of gsome king.
Using menopropellants, or something similar, would give bhetter
specific impulse per weight. t is unfeortunate that we did not
have = pump to pressurize cir bottles to the maximum 3C00 psi.
We had to get by with whatever ambient pressure wasg left ir

those two N? hottles.

CARR Attitude Control: An attitude hold mede is necessary in a
maneuvering unit, and a rudimentary attitude control mode is very
necessary. The MG mode is very sophisticated and a very nice
mode, and 1f I can have that mode with minumum weight penalty
I'd go for it. But if it carries a big weight penalty and I
can get more cut of a rate gyro system with propellarts, then

T'11 go for that mede.

POGUER I like the attitude hold cortrcl mode, The only shortcoming

was whe hand controller.

CARR In the area of attitude control, T definitely believe that we
need translation in all three axes. That's another great
advantage of the ASMU over the T020, the fact that we can 4rans-

late in any cne of the three axes.
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DOGLUE

The Tlectrio Subsysten, We reed to invent batteriecs unal ourry

o
o

rnore energy.  We were really bitfen an cur

thowso with ME0G ant woe Tosi odute hocsuse o It

Armz.  They woere long enougn and you couldn't adjiust tnem well

enougn.,  “ney should be zdjustable as Lo Zength, keigal, and
[ 1 [=] 1

Pang Ceatroller: [ don't taink Lhe Apelilc hand contraller Lhat
we nave g worlh much. We vproved that it was no goodl on the
lurar Rover. I think we wade a mistaie n the ASMT ir using

the old wried-and-triue hanld contreoller, We should have exercisod
2 Litthe oreativity and gone for gcmellhing Lhat wos rore adantod

w2 Lhe system wo wore going to -ise.

TLM Recelver and Anterns: That's for yol men cn the ground Lo

debricel, As far wg we're concernci, 1t worked ckay.

to buicher it up a few times by not putiing the right crewran

I.D. i lheore.

Sniry Sleeve Versus Bulted: Ne cormparison wasntscever. [ was
guite pleascd to see that the suited mcde was ezsier In zoro g

vhan 1% was in one g. We were so short lived in the sulled made

M
"

on the 502, that the unmbilicsl]l and sulted mode is almo
wastce of Lime. It is cazier to take data ‘rorm shirt slecve

znd extrapolate tha®t Lo suited, than iu is te ftake suited dau

with an urbilical ard extrzpolste that *to sulted an amititics_.



TARR
(CoAT'D)

POGU

Suit Drying Staticn: We had no problem with the suit drying
zvation. We had easy access to the suitsg, and the locker itgelf
was very handy. I thought that was a very good design, very

Mnctioral.

We ocught to have z hetier way of attaching the desicecants. There

gnould be an attachment point perhaps in the suit arm,

Desiceant drying could have been more convenient. TShe fecal
ovens were = very inconvenient way to dry the suit desiceants,
mazinly because youa had to fight the vacuum seal to get the exact
right fit., It wculd have heen nicer in the suit drying system
if we had been able to set a timer for 10 hours and have the
blower go off by 1tself. We let thalt blower run much toz leong,

+

in some cases 15 to 18 hours when we got busy. We were used %o
the sound of the suit dryer blower running, and we fcrget tc

turn it off.

Eandheld Maneuvering Unit. I have very strong, negative feelings
about the handheld maneuvering unit. I hope we have killed it
Torever. It's not the way to go. You car’t translate withcout
getting rotaticons, and it's jJust not worth foeoling with. I

don't think it's any good as an emergency or backup mode of
cperation either. T'd rather go with a different system built

in, or redundancy built into our regular system. The handheld
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POGUTE

CASR

POGUE

maneuvering it is extremely hard on your hand and arm from
a grivping standpoint, and I don't think anything can be done
te the handgrip toc make it any ecasier Lo work. Tt's difficzlt
ter point. The sull interfers with arm mobility, and youi wear
cut your right hand and right arm trying to thrash yourselfl
around. It's extremely ineffectives; for that reason, I don't

think the hundheld mancuvering unit is worth a nickel.

1 tried te use it a couple of times here in one g, and 1 feel

the sume way.

The Donning Station: It was fairly well 1aid outl. It's bad

that it was stuffed between the T020 and the film vault and up
against the wall, beeauzse it was difficult for the cbserver to
perform his function around the donning station while the ather
crewman was strapped in. Tt was crowded and we had an accessi-

bility problem.

On an ASMU of future design, all circuit breakers, battery
connections, instrumentation cables, and pressure regulatar
controls should be manageable from the cne single position.
Everything should be right side up with the nomenclature right
side up and readable. And all the valves, connectors, and QDs

should be facing you. You should also be able to do the complete
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POGIT
(CONT'D)

CARR

FOGUE

CARR

changeout without having 4o reach arcund and throw swiiches
ar. the operator's hand controllers. Somehow, you should bhe

able tc do that from cne station.

In the suited mode you couldn't cormunicate with each other.

Sc the observer had tec do the switeh throwing on the mareuvering
tnit itself; turning off main power and (MG power and turning
them back on again., And that was & bother., It points ou*t the
fact trat it would not have been a problem if we had had a very
easy and simple method of communicating with the man in the

suit. We didn't have thax.

I'm a real beljever in decals Tor 211 “those operations. Those
decals cught to be facing the operator when he's doing that task.

Tt skould be very clearly designated.

“hat turned cut to be a real point of irritation, and actually

approaching a peoint of safety.

Battery Charger: Very simple, once you understand where all the
cables are going., I must admit tkhat, early in tralning, the
maze of cables connecting the power cable to the battery cherger
versus the external power position, was rather bewildering, urtil
T figured out what the filow was. From then on, battery charging
was super simple. I did not feel any requirement to use the

checklist after having done it about twice.
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POCUE

CARR

“hruster rnoise was the only probler, and 7 don

know how that could be auieted down. The noise Tevelsz wore hiza.

o

He kicked a lot of garbage srourd irn Lrhe workshop and worked
dust, end got things real’y stirred uap, but these
wore just loral things wyou've got to worry abouad in that parti-
cular cuse.  lor the most purt, when yeu think about uzing Lhls

Lhirg outside, where vou're really going to use v, the roise

levels are not applicable: sc I'm not corncerned about it.

Stowage and Unstowage: Yo problems. The prep cn this cone was

vroetty gimple, The enly thing 7 can sgay is that you've got
a dichotomy going here. Tf you're going to have decals that

»eal right in the siowage positicn, then 1L isn't going <o reas
rigkt when it's strapped on the cperater's back and the observer
ig wrying te do the changecut.
When you're

has to zope with., T agree with Bill T0C percent.

+

doing something with the equipment, you shouldn't Lhave to stand

on your head

In moving zrcund tc so many different places, it was awkward.

FProtographs: I think the dome camera was a good idea, snd the

other camera was good. TI% was a bother to try te do the TV and

the Hikon work. We understcod the reguirement for it and we

tried te de 1t, but 1% waz a bother because it defracteil Trom

That's a pronlem that the desigrer



CARR
(oo '™D)

CARR

POGULE

POGUE

whe werk at hand., Tt was much better to have your pholtograghy

out cf the way and operable from remote controls.

Recarder: That's a grourd function. We had no cbjection to
being cn TCOM/PTT and letting you hear all *he noise and getting
the veice comments as well; it's a good way to go. We over-
burdened the cbserver to a great degree by hitting him with =

need for recording ard phologravhy, as well as a need for FBE

and hatiery changeout.

Log Bock: We didn't have a log book, I have no oguarrel with

the debriefling guide.

If a gage iz worth putting on a piece of eguipment, ii is worth
matting It ir a positicn where it can be read without the
observer having to look hard to read it, It should be 90 degrees
to his direction of vision. That was not alwavs done. Sometimes
the ncmerclature was blocked by the "T'" of the translation hand
controller.

I know that the operator was pinned up in a suit, but there is
still nc excuse for not having a portable tape recorder. This

is avprlicable tc MS509 as well as a lot of other areas. We'lve
already mentioned the fact that we should have more flexibility

in opur tape recorders; maybe lots of different {types of tape
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recorders. It's a shame that we could noit have had 2 self-
contained battery tape recorder for the coperator to use while

he was flying this thing, because you probably would have gotten
50 times as much data. The same is irue for the cbserver., Tt
wag very inconvenient for him te drag the cord around with him,
tut he did it., I% would have heern so much betier 4o have a
portable tape recorder in his pocket with a self-contsined

headset.

5009 - Kuclear Emulsion: Stowage and Unstowage. Bill unstowed
and I stowed the unit without any preoblems. Mobor replacement
was no problem. The procedures went well, That was a good
demornstration ¢f how a man can get in there and cut wires and

do splicing, and do s goed job. I was really plezsed Lo be able
to do that. The motor replacement and the tools that were
availakle for that prodded me to make some observations on MLBT,
in the area of maintainability and maintenance. Tc reitersate,

the tools on a spacecraft should include the proper tools for

crimping and splicing wires.

The dzte is all in the box we brought back. The setting up of
the 8009 was a very simple procedure once you undersiood how to
do it. We finally got it out of owr PSA and into the normal
workday routine so that it didn't breakup our pre/post sleep
routine. S00% was no wroblen, t interfered with rcocutines, and

once we got it put in a2 decent place, it didn’t bother us at all.
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CARH

FOGUE

50.9: Btowage and Unstowage: The large AMS restraints 41d not
held that container down, and the vacuum hose tended to pull it
cut of the restraint clips. And I didn't think that design was

. 2
oo good,

Clogirg the cover over 1t was also kxind of tricky.

The 71d interfered with the optical canisier 1id.

Hirror Replacement: We 4id that early in the missicn. T aimest
wish we had walted 2z Tew weeks and used the AMS the way it was
for a2 while. We had to become Fully capable of anchoring cur-
selves properly and that mirror replacement was pretiy tricky
operation. We got it done, but we managed to smudge the edge

of the mirror; possibly we could have avoided that had we waited
a little while and not rushed into mirror replacemert. That's
net an experiment problem, that's z flight planning problem.

The setup for 8019 was no problem once we got used “c the rouline
of uging the AMZ and using the opiical canister, we maraged o
whistle through that in very short order. I was the ore whe
used 5019 the Tirst time and I forgot to pull the little mirrer
cell. I couldn't do the star verification work that was necess-

ary and I was very embarrassed about that.

This is a place where a dark hocd would have been handy.
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CARR Ver, that's »ight. Tou wouldn't heve had to dim 211 the other
llznls in order Lo do reference star worx. 24AL Joor Operat?on:
very utralphtfosward, The SAT Door cvotar wan a very clezn
svastem: its ocnly dizadvantzge was Lke long time renuired io
depressurise the eaulorent.  Ferhaps a larzer crifice for dn-
pressurizing coutt nave bheen degigned. The Idea of having =o

S5 Lo 7 minufes while L went from % ool dowm Lo zove

Zxtezngion and Iesracticn and Uil and Reofalion: I oguess wo

o)
o
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P
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The A7 rezlly got overworked and
T'e rot sicurised thal we had probloms near the erd of the

-~

mizgion with H91% and retaticr. It nrobabiy gob O to 10 Lime:

il

more operaticn tharn anvene ever dresmed that it would geot, Tas
A5 was 2 werkhorse., It was worth its weight in gold. Lt wes

a well-fesigned niece of ecuipment. The $i1t, retrzction, ard

rotation nandles, the cranks themselves, were not harndy o uze.
Tne 1ittle karndles [{or turning the crank were unnccessary.

We should have had more naturzl-feeling handles that stuck cual

a litlle bit betier and were easier to work. Maybe you deliber-
ately mafe ‘hose nandles smsll to redace the leverage thal we

col’d exert on it so thal we could ret dzmage the systern.

RN LK But wyoil woulld alsc damage your wnuckles.

I
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CARE A1l the luminescent malerial started coming out of the numbers
before the syster really began to fail., It was hard 4o read

rchation because you couldr’™ seec the unit digit.

FOOUE I haz to always use my flashlight.
CARR L would nave rather hed a flashlight cperalion and foregone the

paosrhorescent or luminescent paint. And then when it d4id fail
and we weren't allowed to get into it and the blg bugabeo of
radiation got intc it, that really geot to us. 7 think your 1dea
o using belts on theres was probably not a very good design.

Yeu should have stuck with the strictly mechanical cdonmeler-type

cperation.

POCUE “he resi of that was built like a Sherman tark with that one
fragile mechanliam. We should heve a backup optiecal viewport
for this gouged-type ziigmmnent. It would have been nice if
we had had a backup veriscope to look at the mirror and see where
it actually was. Perlans the mirror could have marks whiczh

would enable you 4o go to scnme known alinement: a vackup visual

system.

CARE We're *alking in the genersal area cf SC19 and that oroblem doesn't
exiat in 5019 because you 4id have & backup viewing system, This
is somothing that is pectliar to fThe AMS. There were other
experiments put cn there that did not have the backup viewing.

You could Jjust look at the gimbals for the mirror ans see il taey
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CARR were Grothe »ight olace.  Or you cculd actuzlly have an suxiliary
(CONT'D)

illuminazicn device so that wou conld zee ii.  TL should have
a little cross or something out there on the mirror or on Lhe
piece of the meckanism itself. Chen wken I am in Shat nesilion

-

rg at tkai cross, then I can retract it. The

ovher thiag that continua’ly bethered me wzs the friciion in-
areased on Lhe locks as they were unloecked., Ti's a natural thing
for me fo thirk when T'm inereasing frictlon, I am locking the
zriob.  Tnsteal T was unlecking it. Thait's s very good point

in maman eapginecering. Tf you're goling to use locks, they should

be scmething you den't have Lo Zock at to aciuate.

=00UE One went ap and Lhe other wert down and I was always geliing therm

confiscd,

CAERR Film Canrnister Hetehlir Lo problem on the fi1m hateh. The thirg
that pet us was the zlide retract and carriage retract positions,
' lhe S019 fiim canister itself, the movement cff the Zilm inlc
the zpeoriure znd opening of the shuitter Telt 1ike Rube Geotdberg.

-

T4 felt as if we had a large hzndle connecled fo = very delicate

rism and any miselignment weuld ruin it. Tverything was

=
T
0
i
i

recliable until we got vo the fiim canister. Then sudderly we

got inte an area where we didn't know whether the Tilm was
actually moving oy net. We didn't krnow when we hac crushed g

glide rather than putting it where it belonged.
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ZOGUE dne thirg that I did no% like about itzkirg exposures with 5C16
wad that wo had to do guite a Tew complex tasks in a very zhort
interval c¢f <ime. Tre schedule was heavy Tor the time interval,

ot ouite encagn tire between exposures.

SARE Zt was & paradox fthat while you i{asisted uzon the spacecra”™
being sulet and Lthat we not ftouch the S0L9 while the oxposurce
win belrng tTaker, it took bruse force tc mave it ocver intc the
CIUTTER OPTK position., T4 was a real thurp znd a bunmp *o ge:

It open. You starl off your exposare with a big thomp ard it

darms out during the first part of your exposure.

OO There was an anomaly =zssociated with pressurization. Unless
Inllowed the cue card, I never geot 19 straighs. Origirally we
were going Tc clese the T7lm hateh as scon as we goh threougnh and
retract Lhe mirrer. We walited until after we vepressurized,
clased it, opened it sgain, went through the procedure. 7 think

we did It rigkt, but I always fell badlwv zbout thal.

Recorder: I don't think it was necessary for us to do g1l ihe

2
I
T
ew

recording we did on 5079. We cculd have done & good recap and

debrieling recording.
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5070:  For cur missiorn, 8020 was striotly an EVE exercisze.

311 and kbdward woere Yne Lwo whae did 2.

Slowage and unztowage was rno problem vocsause we Zoft JToosun
mzsl ol Lhke 2lme ard dld not bother puililing on oani takling of'f
the RVA aliachrents Setup wag alsc re real provlem, The orly
thing we ran iave cace was insveciing the 1lter for pinhcles.
Therco's 4 detailoed discussiorn already on that. I zelieve it
shews (ke best filter gvallable. As Tar as the measuremenls
matside, everytaing went vory well., Db waz z very stable plal-
Torm oneo you tightern down tae bolts. For leng tirme eXpesuares
I'm sure vou had excellery stability; over g pericd ¢ 5 or

"0 gsecconds whkern vou locs vour hand of the camera, [t mighz
nave wiggiea o osittle bit, Ihe temperature measurcments which
were Ssken were all made using the thermal grease which woe

a1ad ir assoeiation with the MLEY experirent,

We useod the 5CI temperalure insirumert with a walte therma
groasce waich came out of the material processing facility

nad large gobs of that material put on both the iastrument and
2is0 or the Z0RC whern we tock Tt cuw tazt last Time., 1 used

thet grezse as 2 way of holding the instrument Lo the bady, so

120 = reazl

5

I

wacn we were taging the temperature measLyerents wWe

goocd thermal contzct. T pushed the tnermometer right on he
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back zart of vhe 3080, gc that {4 was flat snd paura’lel to

the wall with

¥y

smalo sreltat of groase between it anid the
instrimarnt iiself if opossible. The temperature reasuremernis
we were getting were accurate o withia kalf a degree. 21 wag
diffizuls Lo read the instrurent wnile they were af7ixed to

the BCZ2. Yo nad to remove 14 gulozly and press ke butteon

te Zlignt up the diaplaey. By walchling how fast trat disvlay was
decremeniting you zould tell how much of sn eorrer you had made in
the tomperature estlimaze, My rough estimate i1s that wus half

P

4 acgree, or ob ke most o degree thal we were off, The align-

ments we aave zlreoady glven you ard they did not change very

s

mack, during the measurcments, unless you happen to hump 1.

on zeeasion that did napgen, pul . ehecxed Shat thing frequent’y
during the ZVA's and found that wo were Jusst sbout right on

what we had initlal’y specified.

I nave =2 cocmment or the EVA mourt. “he only thing wrong wish

]

it wag that it Jjiggled Lco ruck. The <hirg had = little jerk
to 1v wiaer we tried to adjust it. Olker taarn that, it was

rreuty simple tc operate.

5063 Lctivaticn: Our first problem was =ha*% 3i.0 zna T were
trying tc do the same thing and cach one of us did about 49 per-

cent of the sctivatior of that, and thaw 2 pereent what got



difficaldty. Wnal wo and lefs ous was the

BN NS I put ore in, Tut I put it ia the cre ne dida't cick cut, o

to de 1t, and 1 snowed you anw

3

theougiil you vwore asiing me he

Loodo coe.  Lodidn't do she other gne.

assured taaol 3L nad pul the basteries in anc we deviated

sgain Irom the way (L was intended <o be Zore. That was our

ST Stowage sra Urnsbowage: I would fige <o hzve Zeft all thaz
sled. We couid have use it In shat configuration to got

12 ¢f the ozcne work, then all of thae herizeon thotograrhy.

i

We nnd Lo breax that gear dowrn and pat 1% up zgain several

o

times, =nd with a5 many pleccs az there were Lc be fitted

Logother, 1 foura that Sc be a real Tlme 2onsumer,

HGHIE We nad spree orn the Sor ol the 850632 locker where we could have

— s o~

Lt the sssens_ed experiwents, HA-0 arnd zA-Z2,  lThere's no

-+

3

b

rezason that we nad So break that down ard go Sarough she

eroctor zetl syrdrcme ench tLime we assemt.ed and tere 13 down.

“hnere may have Teer a reason for not doing tnat completely,

cut it zertainly would nave beern a petter way to cnerste,
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POGULR
{CONT'D)

13500

how ruch they discharge the batteries. We finally tock the

batteries out of 3063 to prevent discharge.

8063 is cne of the few experiments on which we were inadequately
trained. We learned how to assemble the experiment in the
one-g trainer, locked out the window and tracked the wall a
little Lit, and that was the extent of i1t. We never realily
went through a Tull exercise with 35063. In flight it tock
about two to three sessicns with it before I felt proficient.
The probiem with my hand getting stuck in the instrument
existed solely because we did not go through that exercise

many times. We had a long l6-second initial exposure in the
ozone tracking followed by a short h-second exposure. We did
net go through that in training, and the net result was that

I had my hand in the wrong location and cculd not remove it
from the instrument at the end of the lb-second exposure.

Thus I could neither change the filter nor allow the film fo
advance, Humorcus as it was, it still wasted time and pro-
hibited us from obtaining data on that particular point.

There were other problems, not guite as obvious, which resulted
from a lack of familiarity with the operations and the hardware

in conjunction.
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omebody Jus

3

of cardboard i & dark rscem. In bl lding 5 there Is a large

voersion of & sphere which could pe used for traiaing ca azll

o

ainds 2 oplical experiments, It couald have oeen ased for

whatds As & purposely uninveived and anlimpassianed observer, 1 must

aday tkat 1 hear2 more walling and gnashing of —eoth over

L
o

2063 ihan over ary olher experiment ir the entlire systernm,
The experirent iz underdesigned. I you goit good data, you're
very fortunate, asnd 14 was only tecause B4 snd Bill went cut

cf thelir way to try to get geood data in spite of taelr disiike
for whe nardware, The pecple whe insicted thal that haraware
not be Improved did a great disservice to both the crow and

vne B2

ART 5073: it wag very easy, very simple setup. There were nc

CARR 51L5:  That was sll EVA work, buat each o7 us handled at least

s+, As Tar as I was coneerred 1t was g

L
£
m
o]
D
-
&
o]
[

straightiorward jJob.

GI3B0N Altaough I had never gere tarcugl that exercize belfore and
had only seen the equipmert cnce, 3 or L years agc, it wens

very well., I hzd to reai every liane and cvery word, but I asd

no regl difficulwy.
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CARE 421 inree of ug woere surprised to find thal we were gssigned &

maber of tasks wonich we had deliberately nct trained fer.

Jhe llget planners did rot seenm to be completely aware of tne
arcurt of =pecializaticen that we anderiock in our training.
Yhat dismaved me aboun 5147 was the cellection during =VA-3.
A5 soon as 1 Scuchel the narndles te start folding it in a
aalf, = doven 1ivt o dime-sized dlsxs just floa.od sway., o
was rezlly surprised te see that heoppen, especially sirce I

gnew thol was somebody's data disavgearing and there was ncthing

we could de sbout It, Tre meteria: juszt 214 non stay bonded,

A1 it Loocd wes the sligntest jostling, and it was gone.

BYA Cuerasior — T'm glad 7 didn't have %c cun the Siug braciet

togellker., It was a plg Hute Goldberg device feorced on us by

T

space and weight limitabtiorns. kevertheloss, 1t worked and w
gos, 51LY9 cut, pack in, and then back out again, I hope I: will
be picked up evertually, but | wouldn't hole out hope for

anylihing still being stuck to the parnels., They may nave a.-

foated P,

CARS 318% - Stowage, uLnstowsnge and Pressurization: T thougnt 1t wasg

a ressonablo system.

POGLE We caught one mistaxge in the cue card.
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“AERE Setup was no problem. It was a tother to connect wnd 2izcon-

rect tne gower wcnd iasirumentaticn snd all the cablag. Yo

anould zveld
cacles and stowing them in a separate spot. Log bock is

ar Wi, Alignment ~ Being atle te loox out tarcugh Si83%

tind gre reforence stars was geod.,  'itie outical syster sbvicusly
J

e Degi owntng n the werlca.l Zut o youa could ook oui
tnrougn 4 ans verlify your allgameni. “he big nrotlem in

SUHT wuz 0w Lhe durability

film trurnsport, Fllm magazine,
cr carrcugsel syster, The desigrn was poor and resulted in lost

whnerse we rade rmistukes.,  The schedule

waz very busy in ftne Tegirning and we resgsed Up o lot of date,
+7 yeou had taken 1L wery slcw and easy al the begirning, T
snink you weuld have gotten all your data. I horestly do

ot fecel we were a positive factor ia any of the fallures which
oeeurred with tae 8283 carrousel, Tacse were strictly design
or nzrdwzre problems., I'm g.ad we were atle to muddle cur wey
througn and get as much data for you us we did Iz spive of
nardware difficulties. 2Rocerder: - den't thinx it was neces—
sary tc veice reccord as _cng as we did, During 5183, most

exXposures were so snort, we fturned off the recorder after we

star.ed The expesures. Lhat was =z better way to go.
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PLEUE The recerder caught me severzl times when I did net run the

I

T

CaZ, vut I'4d already caught that error and corrected iy, We
had some vroblems with the cte csrd corn 5019, S183, and several
other lnsiruments wiaere we did not have goocd what I call "deo

loope" clezrly delineated on the cue card. Also, a 2ark hood

=

would have Been helpful on 3183. The only time I feel thay =
contrivuted the loss of data con 183 was when I broke = film
plate. When I installed the carrocusel, I 4id not turn the
litzle shaft to the right posiition, I did net want tc move
that thing winer I didu't have to. As it turned out when we
tock 1t out, we had lost the little washer on it, the restraint
2ily and that was the end of it. Vhen you get all those things
going at the same time, you're jfust really sort of hanging on

oy your fingerrails.

CARR I coulér't seem to remember 1t was perfectly ail right to
vull the carrouasel ocut of the ZA. My filrst instinet was <o
guickzy prectect it from light arnd stu?f the plate back irn and
2lose the Tilm naten., 1 did that instinctively before I paid
attenticn to your procedure for removing the pliate., Thnat's =
natural reacticr wnen you're concerned about exposure of film,
I suspect there was only one frame brogen in that carrousel

arnd all the seperate pleces of glass that we found all came
E ¥ g

from thet plate,



o
Ios
2y

TO03: I did thst fust atoul all the time In the pre- and
pcst-sleep. TPeost-slieen I got It Just avoutl every meraing;

t tecalse 1t

b

ne protier,  Pre-slieep, occaslorzlly migsed 2

dependicd upon winat I was dolrg. I Just wasn't as crganized

ot

]

aignt time and on = counie cf geecasiorns I did miss 1. The only

claer anonally was stowage; with the data card there was no

erobler,

One comment on Z0032 which espplied ¢ all the experiments in

ke cheexifiat - It would not hurt %c retain cernsored background
dala freom these experimerts in the checkliss and to add sketcnes
tc show us the vericusz locablcns that the 7T wanted., Scmevimes

T wag a 1iwtle bit i doubt about getting exmcet locations.

I guess the only area in TJ03 In which there was any doutt
about wanat we were doing for tkem is in TCC3-7, the shower
dressing snd undressing bit, They wanted that done at the
gnower locztion. We did all our dressing snd undressing in
cur sleep compariments. I never understood taat ard we
alluded %o that a 1ittle earlier. 1 don't think your shower
duta are worth a rnickel., Instead of dressing and undressing
data I gave data before and afier gur first shower, Maybe

that will give you a little bit of informaticn but - think
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nad

et

S

i

I%.

that thas partlcuilizr vateh of dats were useciess. The waste
mEragerent connnrtment data, TOC03-6, was gecod data., 07 une
Tocd duta, | doubt if your daia iz any good there because 1

vhing another oil of informaticn we oprobably

a1

poven vou was how many people were eating st whe time, Toosase

m sure 1L made a big dlfference ia your asralvsiz whelher

were ono, Lwe, or Shroe men casting,

o

wd o whal Thney worno eating toc, ATtnouga you probatly had that

TOED - Poot Controlled Mareuvering Urit, Stowsge and Unstowage
¥ & locb mors bother than M509. L think wae'wve
treved conclusively that a man canrcet mound scmething [ike

g uricyele with =2 large mass on nls back withcut worrying

acout coupling and Tlexibilizy. A mer's wais
Ilexit e znd he's geing 1o inlrgduce cresscounling ‘rnto the
centvol sysilem te render it less offcctive. As soon us we

rigidived 7020, 1t prchacly verformel a who.e 1ot bester,

Yrom oex cbserving stancpoint, 1 can testify Lo tass, Secgusno

when he did tae non—rigidived syvsterm there wos flooping all
1 F d t rigid d syst ther flopping all

cver tae placo.



CARR

POGUE

CARR

POGUE

CARR

Axl those furrny straps and caplies that we came up with were

really gross, but I wouldn't expect we'd have to do anything

lize that again,

There was a lack of understarding of zero-gravity restraint.

We should never have to come up with cquipment ties and over-

nard krots and that kind of ncnsense. That is really ridiciicu

Shoe Plates: Lo probl

ol

ems with the shece plates.

I adjusted iLnem just like it said irn the book and never

toucned them again,

The Backpack Assembly:
irportart thing there

of tne thing changed.

P58 Fropeilant: Same

Reasonably sirple. Again, the

wvas once vwe rigidized, the whole complexio

comments here as was .n the M500 - the

cold gas type of system, is the best way to go., Power Umbilicals:

I dcn't have any corment on that, nc problems.
¥ r

Lenning and Doffing:

Because of the complexity of the

restraint system and all the straps and cables, donning snd

deffing was torture.



PCGUE

CARE

FOGUE

CAER

Head and bar Protection: I'd like to comment, assuming that
eye protection also goes in that category. There was a lcit

of visual distortion in the eyve protectors. The little plastic
ear protecticn devices felt odd. That was my fault; I should
have gone back to the melded earpieces. The visual distorticn

bothered me very much.

What bothered me was having the eye protectors steam up all

the time, more than just wvisual distortion itself.

Tnat's right. They did get awfulily hot.

Shirt Zleeve versus Sulted: We didn't do sulted, so we can't
make =2 statement except to say that 1 think 1t would have
been much easier to extrapcolate from shirt sleeve Lo suited
than extrapolate from suited with an umbilical to suited with-
out an umbilical. Maneuversbility: I strongly feel that we
should not go with a system that only has cne direction of
translaticn. We need all three, I think having only one
direction of maneuverability greatly reduces the capability
of the maneuvering unit. The thrusters displaced from the
center of gravity also did a disservice to the system, You
need is to get your thrusters close to the c.g. and still use

your feet for inputs.
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CARR Guit arying statlom: L den't know wny taat's in there,
Recerder:  The corments for recorder on TC20 are essentially
the same ss for ¥309, The cbhserver certainly can 2g the

ey

recording that s necessary by goirng ICOM/FZT and It was 10

grest boither So us.

20GLELE The conly thing that aothered re was guite a fow times T
upset the cperasor by dragging the IZCH umbilical scoross

the operalor, We've alrezsdy addressed that problem in detail.

CARHE I cen surmarize what I've sald inflight and that is the cconcept

+*

of & foot controlled marcuvering uait was 2 goc concent. I

wolld be necat if we could devise s way to propel curselves

witkcout having to use our hands o and ccon 1 . ‘renellin
Fcut b g to u our kand a1 h trclliers Freconel g

Fal

with our Teet is the right idea, Sc tnat aspecs of the 7020

is good., Tne bplggest drawback of Y020 was that the FCMU had

the thrusiers Too far from the c.g, and was _imited tc cnly

n

cre directior of translaftion. A goed idea would be to combine

Ltheo features of etk 1220 and MS2Q.  That would require a lot
of werk, tut I thirk the rext generatior should be that tyoe

ci raneuverirg unit,

FOGIE 1202 Marual navigation sightings - Stowage and Lnstowage!

o |

It was no prcblem. We used the sextant quite a

[l

times.

oW

I have trhoroughly debriefed that and the m=in pcint There is




POGUE

the preferential oriertation of the grips in relaticn to the
degree of rotation which is required st times to align twc
stars, Although you can rotate the eyepiece, you have to
rctate the case itself te align the stars, because the contreis
rctate with the case, 'That makes it awkard tc mske cbserva-
ticns where tne stars are not located one above tae ofther azs you
holid the cage vervically in front of ycur face. Thas is the
bilg provlem there. You can dc 14 the cther way ard spparently
I got some reasonab.e results, I think you could dc a better
cob if you had all the controls next tc your hand the same way.
Wnen yol nave to rotate the whole case and put your hand up
cver the top of your head to reach the 1ittle conmtrol, it

makes it mcre difficult to get good results. The big troblerm
with the stadimeter was the fact that the horizon is nonuniform
insofar as the delineation of the airglow or whatever hcrizen

you're trying tc use.

Star Charts: Lo prcblem there. Star charts are star charts

ana ycu always have toc look at them if you nad any dousts sbout

the stars. GSleoowatch - I did rot use the manual mocde because

I had very little faith in it. There's a lot of attention |
required just to make the marks and I thought the use of the
voice tzpe with time tags on the voice tape was the way to

go there for time-critical observations. I think possibly
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PLGUD there should be some kind of chronometer if you were going

¢ ey
(CCWT'D;

tc use cne of these on noard, I think a chrconometer should
be puilt into it so “that you can have digital displsy and
Treeze the digital displasy when you take a sighting., Window
snield and heod: I deon't like that kind of hoeod, I think
it's toc much trouble tc put up. It shouid be simpier tnan
that. We have addressed this problem elsewnere in the
briefings where we think there should be scrme scrt cof dark
nood ard darx shades and maybe some which are unlversally
applicable to certalr wirndows. Also some which are specialiy
prepared for certain scientific instruments where you have tc
have light shieiding. I weulid have preferred a much smaller
one. It's too much troucle putting it up and taking it down;
also it interfered with the wardéroom table. There may have
been focd heating there and somecne else may have wanted to
egt while I was taking a sightirng. But thet's a gspecific
provlem with specific equipment we had this mission. Star
Sightings Through the Sextent and the Stadimeter: I did
star values through the sextant, but I did ret do star values
+hrough the stadimeter, The sextant was no big problem, I
think I finally used up all the filters and I made comments on
what I *hnougnht was the most desirable combinations of filters
for the combinstions of celestial bodies used; i.e., star/sar,

star/Mocn, Moon/Moon.
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CARR

DOGLE

CASR

Updates: ZIZphemeris wculd have teen better. Recorder: 1T
theought that was the way to go for this particular experinernt

because it gimplified the recording, Log beok: It was a

4]
o
HH
Hn]

very simple thing arnd if I were going to use eplemeris sand

-

the readings I waz saking wish the irnstrunert, I would speclfy

- -

anc emphasize the imoortance of a chronometer sispliay,
vreferably a digitel clock vwhich you could freeze when you
toox your mark., You shoulad have a gocd window, one with the

pticel preperties you desire and aizc a large field of view.

vl

You sheuld have a dark el whalon would net interfere with

2y

cperaticns and you shouald have arn Integral chroncomeler

with the sextant.

To25:  Tne setup and prep were falrly simple, once ithey were
done the first time, 3111 did them first, and they were

rompilcated, They teook 2 leong time,

I made the mistake c¢f rnov using a handle. COST some

b

o
o
ct

time, but otherwise it went 2z expected,

T wWas Time consuming, but we got it dene.

Cameras: We had problems with the long skutter speed and
the long eye rellel on camera numper 1, I3 care ¢ff on the
firet EVA, and we didn't ges the data. Afier that happered we

tsed the Nikor number 2, snd it worked well,
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GIBSON

CARR

GIBSON

FOGUE

GIB3SON

CARR

The location of the camera on this device was a problem,

It was at the end of a very long instrument. During the EVA
work inside, it could be bumped very easily. When inside the
airlock and hard suited, it was very easy to hit that. The
camera was vulnerable and fragile. It could have been a
problem, The camera should have protective hars around it

that latched when the camera was mounted.

Pieces of equipment such as the Nikon for TC2% should be

protected.

Adjustments: Finding the Sun was diffieult. With zdditional
training on ground perhaps I would have known what to look
for, I finally lccated the center and what I should have been
seeing., Head position was a factor in the location of the

crange ball relative to the total display.

We went strictly by the verbal description of the proper

alignment,

We could have run through that a couple times on the ground,

It could have been done in 10 minutes, using the real Sun.

We found an efficlent way to do T025 EVA. I stood in the
workstation foot regstraints and pushed the button for the

shutter, I held Ed under my left arm so that he could see,
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CARR
TCONT'D)

POGUE

CARR

point and change the shutter speeds. It worked out very well,

and we did the exposures rapidly.

5201 - Stowage and Unstowage and Nitrogen Pressurization: The
wncle nitrogen was a trouvlesome. It was time consuming., We i

irsisted that you give us the wime *o de it, which you 4id,

gzd other than that, there were nc problems.

L felt bad when I got off sequence during the rockzet cbserva-
tion. I was 1 second too late there on something and I
terminated a sequence early. Other than that, I think every-

thing we did with 5201 was correct ard right by the book.

Another big bother was magnetism, I hope in the future systems
we don't find curselves in the position of having to protect

our watch work and around equipment.

As long as we have time critical observations and we nave g
problem such asz magnetism on 5201, why not have clock

repeaters at all stations where a ccnsiderasble amount of

scientific work is done?

I think that's a great idea, then you don't have fo use your

watch.
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CARR TO53: Larth Laser Besceon ard Visual Chgservations: Jot teoo
mucil to be sald sbout that, It locks like it was u very
successful exveriment, If you want to use the laser and it
requires = visual observation before yeu leck ur, greern is the
bost for scgulsiticon, Ornce you get acquisition, you can
skift to a differernt color suca as wialte-gold or whilte—yellow.
It appears to me we could see yellow-white longer tnar we
courd see the green once we got scquisition., You can use colors

te facllitate acgulsiticon.
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POGLE

CARR

POGUE

14,5 Fducational Experiments
Heat Absorption: We will not De debriefing because we had no

active part in that.

ED-12, Volcanic Study: No active part. Thai's kind of falling

cut of the Earth Zesources,

=D-21, Libration Clouds: That would be done with the normal ATM

observations and & conorgraph.

We had no active part in that. ED-22, we had no active part in,
£D-23, none; 24, none; 25, none; 26, none. ED-31, Bacteria and
spores, 1 think I adequately debriefed thalt on the dump tares
ard I don't think I reed to spend much more time on zhat. It's
Just a little time consuming operation where you activate the
bacteria and put them up and take pictures at variocus times.

I nad no great problem with the ED-31, It went well. I think
we got the data that you want. I hope the photographs are good,
they should be and I think I adequately debriefed that on the

tapes. ED-32, In-Vitro Immunology: I don't think we did that.

The operation of ED-Ll was simple if you got the tape recorders
set up right. There was a iittle bit of a pain to go up in the
MDA to set up the receorder but that was no real problem. We

went through it two or three times. Tt's simple, straightforward.
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POGUER Minimum amount of places to mske errors other than the perform—

{COKT ' D}
ance of the experiments,

GIBSON  ED-L1 was a fur exveriment. I wish it hadn't required so much
reconfiguration of the instrumentation system because I thinx
we could have given ycou more performance. Ko real problems with

this operation. I enjoyed it,

CARR It was a simple exreriment. We gave it a lot of time, prcbably
got more time than it deserved compsred to the other experiments.
ED-41 wos easy and guick to do and once it was set up all three

-

of us could work it wvery guickly. I think you got a lot more

data thnan you expected. ED-52 - Web Formation was K/& for us.

GIBSON  ED-61, Plant Growth, and 62, Plant Phototropism: No real problem
though we did not get all the seeds planted. For sone réason,
one of the times I went to inject seeds I got nothing and doubled
the seeds in another chamber. How that occurred I'm not sure.

I went pretty much by the book, You have the growth information
on tape. 1 did not see any evidence that a plant initially

grew toward the light, or away from it. Once a stem got out
towards the light, it wouid start to turn green. That, however,
was not enough to prohibit it from making a U-turn and going

right back towards the opposite wall., So it appeared that lignt
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TDONT'D)

GIBSON

did not have that much effect on the direction of growth of the
stems and the roots. At the very end I pushed the seed up to
the surface and pulled the stem out and let them actuzlly exist
in the air in the spacecraft. Then they seemed to behave like

a normal rice that you might see on the ground. The stem stayed
outside pretty much immersed in the water, stayed green, and I
thought looked pretty similar to one g. Had I given them a
chance to turn and go towards the opposite wall they may well have
done that. But I think it's as feasible to grow rice up there
as 1t ie down nere. But it's going tc take a little more manip-
uiation initially to pull the stems out as they get above the
surface and are exposed to water and alr like they would be down

here.

63; Cytoplasmic Streaming. Maybe we gave you too much sunlight
for the plants., Some of the plants died at the very beginning.
The othner vroblem I had was in using the microscope and the

DAC, whether or not to keep the lens in there. Again I had one
training session on the ground and that's the way 1 happen %o
remember it. There were no words explicitly to that effect and

I just 4id it incorrectly. I was hoping to go back and pick this
one up at the very end with the rice seeds. 3But unfortunately

nec time was provided for that and once you get intc that lasi



Z1BSON
(CokT'D)

POOUE

week you're pretty much grared to getting that commend module
put together and meking zure you understand the command modu-e.
As it turned out, we used extra time there. I didn't really
have time to perform this durirg that last week, as much as T
wanted to. I did see score evidence of streaming by eye durirg
that first time I locked at 1t. It was nol of the sarme magni-

wude as 1 aad seen on the ground but it was still there,

ED-T2, Capillary Btudy: There were three wicks and two vieces
of hardware. One pilece had water, and one had oil. "he fime
corstant of the wicxing was sucn that it teock & long time to get
resulls. Wo supplemented the DAC cvholes with sketches., 'That
woox more of my time than was alloted. ventuzlly T got around
o doing the other two pieces. Both pleces of equipment for the
capillary tube study were damaged when T removed them from
stowage. The lever for activating T2 reguired tremendous force
te pull., Zven 1f I had done the capillary tubes properly, 7
would have masked very valusble data by thrashing and bouncing
around trying to pull that lever. I was out of the wview of the
camersa pecause I had to climb up the wardrcom wall in order to
have the force to activete that lever. About L0 pounds of force
was required to activate it. 3By the time I activated 1t, the
experiment was completely out of the field of wview. Theres was

a material failure of some kind that completely invalidated the

<wo capillary tube studies.
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CARR ED-Th Mass Measurement; ED-76 Neutron Analysis: All we did was
collect the samples. We were concerned about the vulnerable
position of sample Bravo. It was frequently touched inadver-

tently by members of the crew.

CARR ED-78, Liquid Motion: We did not do it.

CARR I have a general observation regarding the educational experi-
monls observations which concerns the people here at NASA who
administered the educational experiments. It was apparent to
us that you were operating ocutside the tralning and procedures
framework. Your procedures were not very smooth, your training
was a bit rough and your checklists were not as good as the
others. We got the impression that you were slightly out of
step the whole time. Your equipment design was not as efficient
as the design of the eguipment for other experiments. The most
dramatic example case was ED-72., Bill had trouble pulling the
levers, and the other two that leaked. In some cases the equip-~
ment design was very, very good, but it was spotty. I am talking
about educational experiments as a whole. We did not expend
enough effort to ensure uniformity there, The gquality of the
data we took corresponded with the quality of your equipment.
ED-41 got good data because the equipment was durable and fairly
simple. Once it was set up, it was easy for all three of us to

do it. It was just as easy to do it three times as one.
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The individuals I worked with in preparing checklists and proce-
dures were capable and enthusiastic, but they had to do too
mach at the last minute. We were trained at the last minute.
Another problem was that despite low priority of these experi-
ments, the hardware required extra work and the procedure was
not smooth. They required more time in flight. Unfortunately
low pricrity items had small time allotments. The educational
experiments did not inelude sufficient tralning, hardware, or
time allotment. We had many problems with these experiments.

We did not successfully complete some of them, and it's all

related to those three factors.

Inveolving the young people of this country in the space program
is a very good idea. However, next time we ought to do a better
Jjob., We tried to understand a little bit about these young
people and why they were proposing their experiments and what
they had in mind, and then I think we kind of short changed
them. However, this is the first time we have tried anything
like this, and we should definitely try it again. 3Some of the
ideas behind the student experiments were comparable in quality
with ideas behind other experiments we have done. My concern

is that the whole system didn't do the job properly.
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The stowage was something of a problem. It was a real Jjigsaw
puzzle. I understand why, but the point should still be made.
Stowage locations of odd and peculiar items were often not called

out in the ED checklist.

The people writing the ED checklist were somewhal careless,

The people I worked with worked hard and long on that. They

were not given encugh time and worked at a disadvantage.

They all worked hard, considering what they had to work with.
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15.0 TRAINING

First of all CMS Crew station: I guess the big gripe we had
gbout the crew siation in the CHM5 is that long periods of time
in those ccuches became excruciating ard T think there have
been some people who looked into the pogsibility of nerve
damage from lying in those couches for extended periods of time.
I+ 7iat did nurt, and we svend many, many hours lying in that
CMS. The Fidelity of the crew station I thought was excellent,
but, boy, I think maybe the fidelity was a little teco high on

those couchies and maybe they should be redesigned.

If it wasn't for having to lie in the spacecraft con the pad
ready for launch, I would vote 1in favor of a preferential cne-g
attitude in & CM3. In other wordeg, I i1ixe to sit in a chair.

I fust don' think that you buy that much with your lying on our

back the way we did for all thogse long many, many hours.

It certainly could have been a lot more comfortable.

I didn't mind going to the CMPS. It was a low fideliity simuls-

tor, but I still think that's the way to go.

Well, T think the couches themselves could have been made a
bit more comfortable. The couches themselves did not have to

be a high fidelity. We could have had high fidelity couches
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that we could ge and vlay with in order to understznd how to
And then work in something comfortable She

I fell

GIEBS
5 COT.T ! D J
manipulate them,

regt of the fiight
cn stocking feet in the aft bulkhead.
Again working urder that

PoOEIE Yes, slipping
seversl times znd skirned myself.
couch with the coclant lcop control panels was very distasteful.

-

g ap irn the command

Onre of the things I was wonderirg asbout during ail the time we
spent on our back in the C8M doing that work wasgs if we would

CARR
L feel 1like we

5111l feel thet way when we were in zero
I was wondering if meybe we wouldn'
I never feli that way in

mogdule,
were standing up or going Terward.
I always feit like I was in the CMS, &s

the cormand module,.
if I was lying on my back even though it was zero g.
You spend so many hours with that visual presentation in front
thing in froant of your

the same feelings

GIBE0N
I think the

of you that as soon as you saw the same
the CMS.

eyes in zero g yvou Jjust got locked into
So I think shat's "hats off" <o
One area wahere fidelity was bad ard I

again.
great .

fidelity was
think we need to pay attention to that kind of detail -1
- ig switch forces ard knob forces

wouched on that before
should be really scrupulously kept the same because things like
the DIRECT O, valve and the Delta-V, A and B switches 4i

This kind of prchblem

2
werk the way they did in the simulator.

was unsettling.
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CME Availability: Well, we hud to fight Tor +he CFMB at “irst,
ther near the end wher we were the "Prime" crew, we ha?d rore
CM5 than we could nandle. It would have neen bester if we
could have spread <hat CMS cut and got a little mare in +the

beginning ard evened it out, I <hink.

~ think that would have heliped a little bis sc that we could
kave built up prcficiency which might have _asted over & longer
period of time. 1 felt very comfortable for launck. If we

nad a Jaunch abert, I think we might have been a little behind
the neminal time line. But [ still think we undevrstood what
needed tc be done and could have carried off a launch sbort.
Jowever, for the undccking and flyeround at reentry, T felt
very margina’ in that area, because we had not done it in a
lorg pericd of time. My reactiorns were not instinctive or
second raturce. T had to think about every small 1tem which was

done and was doing it In more of a cookbook fashion. 1 don'w

know now you get arcund that Tor a long duraticn [Pighl as we
kad, other than having to fly the shuttle and can afford ic

take the time tec keep themselves familliar with It all the way

through the missiocn.

Availability: Again let's talk about how the machine stayed
up. We had a few bad stresks with the CM5 where it fell down
and was in bad shape, but I thinz when you look &t the cverall
picture, we got pretty good avallability cut of the CMVS.
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I think they ought to mention the personnel involved here in

the CM5. T think the people we had over there made the CMS.

1~
D
]

Yes, T think Lonnie and Roger and Dave and Tex and Roy - thase
folks that just really knew not only the command medule but
also how to get 1t across to the guys that were in there. They
apparently had gone through this encugh that by the time they
Zot to us vwe were, I think, the reciplents of some very good
experiences. These pguys vere extremely motivated and extremely

capable.

They alse had a good gut feel for your learning curve because
they did not try to fteach you everything they knew the first
tirme you came over there. They tried to lead you into it
gradually. We saw this in some of the other areas of training

work where they tried to shotgun you the first time you came.

Put a mental rush on you the first time they saw you.

The thing we would say about the CMS people 1s don't lose them.
You've got a lot of ftalent and a lot of experience there, and
for crying out loud, don't let them get shuffled off into other
areas where you can't use their talents. You've got a lot of
talent available there; let's take care of it and make sure that
if they are in positions where their experience 1s going to do
somebody some good.
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That's right. BSome of the sharpest pecple I've ever run inic

in within NASA T've found right cver there in the (3.

Visuel Systems in CM3. 'They were terrible. That's right., I
made the statement earlier that 1€ you could fly a docking and
undocking and flyarcund with the wvisual system in the CM3 “hen

the real thing was child's play.

Scftware: CMC software was just nigh fidelity.

It's the support sofiware we had problems with.

Yes, we had provlems with support software. [ think that the
people who can really give you the right kind of debriefing on
wnat is the opeople that are working on it, not us, because we

were just the users.

SL5. The crew station: The crew station compartment should
have been compartmentalized just a little bit more to make it a
little bit nmore realistic. I think i1t would have becen a whole
lot better i{ we could have mechanized the crew station over In

the one-g trainer and worked in nore of an cperational atmosphere.

T disagree slightly on that. I know what you're saying and I
think it's a good point. To try to learn that STS I a one-g

environmert in the MDA would nave been rurcer.



5. ADUN

CARR

O

AT T
GIBECK

CARR

GIBBON

It would have been hard to have an ATM section goirng on, an

]

FET arnd try to select the rigat roll sc the guys wouid be in
& reasonavle attitude. What you are saying s desirszhle.
Sometaing bii us in Ilight becausce we didr't nave that type f

training.

The cempartrerntal 1dea carried us te the peint where we could

nave separated ftrairning This would give rmcre privacy and

Eo.

erhance Lraining & Zod.

AlrZlock and the ¥MODE SIB fidelity was off berause you dida't
have tc cper covers to look in. In %ctal that was & fairly good

system. I did no% nave vto stand on my head tc cperate it.

thought it was well done. We tried to get the ATM visual
cisplay up to par. There was nc rezl comparison with the rcal
taing. 1T never really felt 1 was making real scientiflic

Judgments on the ground in working the ATM.

Irn the ATM BLS you never gol over the idea, that you were

rlaying "Let's Pretend.”

That's right, Part of It was the displays. They were goocd and

I did negt wert to cut back cn the fidelity of the displays. We

never had a dynamic display on 5055 as we had ir flig
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was one of the primary pointing tocls. We ought o come up
with those specifications again., That would be one 5% the

primary things to put in there.
SL8 Availability.

We were shorted in training. At a period where we could have

absorbed it best we got saturated,

I'm afraidé so, becsuse of the late arrival of ATM section of
the BLS and the fact that we had three sets of prime crews,

> sets of crews to train., We paid the price for it later in
rashing and having to spend time in the BL23, the ATM particular-
ly. Time was not svailabie. We were shorted in other systems,

and other experiments because cof that.

Because of the shortage of time, that's true. We should have
had “ha%t thing up six morths before it was. The whole system

would have benefited from it.

I think the other two crews suffered from the rush-rush mocde

that they got forced into.

Toward the end T was having to go over weekends and run through

four sessiong. That was no way to do it.

Visual Systems: I guess they were Just as bad as the CMS.
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1 think they did their best in the way of <he ATM, and T thinx
they rmde a significant step forward., It was a good system
reative to cthers, but still, it was nothing like the real
wor2d. T think we needed a little more correlation between

the systems so that what you sew in XJV and ili-—alpha showed up on

5055, hut Lhzt was not pessibdle.

Software: Agair, we fought the same kirnd of Initial software
vreblems that we 4id on the CM3.  The debugging process o any
comrl leated computer system you've got to work out. Ooftware
was falrly high fidelity once they got 1i running anc we gct
axtosed to all sorts of ASPS vprobiems, but none of thoze problems

nappened ap there. It was all different croblenms.

They were ail different problems. OfF course, we dién't spera
erough zime on ithne two CMGs and azssoclated marcuvering, bul we

undersicod the system and we could pick it up ir flight.

The two CMG situaticn really didn't develop wntil we werc
slready up there and In trouble. Tren pecple worked up a whole

new screme and the old schemes did not apply.

One-g trainers: OWS, all T can say to that and the AM/FDA 1s

tha* the whole thing is beautiiul.

T felt very much at home once I got into pluce. [ was very
surprised st how muchk I did feel at home, evern though I did not
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know a iot of the detail. 1 was surprised to come back down
here and look at the OWE once again; then it really does look

like a %rainer after ycu have been in the real one.

Yhe orly thing we regret is that we did not have more <ime in
whe orne-g trainer doing mirisims. I don't know Iif minisims
will show up here. I don't see any thing other than trainer
simdation., Tne big tring that bit us up there was the time
iine problem and learning how to cope with it going tarough the
day's activity. We dreamed up the minisim and s2id we wanted
~o do it. We did it a lot, but it still wasn't erougn. We
snouid neve spent more time minisimmiing because we got chewed
up or the time line more than any thing eise. 5063 was a prime
example. t was not of a high fidelity sc that we could find

out where we were going to get chewed up in time.

5019, and 183 were the same way. The problem is that we were
scheduied for S019 in a minisim and we wouid go up tnere and
go through the moticns. We weren't recally under the gun.

That's what really hurts.

I think that we ought to go through the total day's sctivity

and make sure of every small step you have tc carry out.

Not only that, but your instructor in those thing has to threw

malfunctions at you. The gimple things forgetting the mirrowrs
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CARD coll oon 5019 corpletely threw me up there. That's one thirg
[P -
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insuructers can do it nothing else. They can mentally drill

| -

vou or. what you geing to do If this docsn fit rigat or deesn't

wors right.

T “curd tais Lo be true in the srarsition beiween one tning

uné arolbber, such as going to anz Trom the AT, for exarmple,
und petting the nousekceping chores cempleted and goLting pre
ard uost sloep sccomplished.  Ziven those things we urnderstocod
‘n gereral wnat was Lo be done, tnt?l you rub your ncoe in it
and go througn it ad nauseum, you don't Teccme nroficient. Tou
arc JusS going to he inefficiert at it the firszt few days. T
nad 2 gencral idea of bow Yo 20 ahwout it from the ground, bul

J owas in no way proficient.

o

wARE cormand Fodule One-g Trainer: Ho probiem. [ am glad we have
sometning with & hateh in 1t sc we couldé focl witn the hatch
4 lit<le bit. 1 thought that the emergency egress <rairning was

worth “is welght In gold.

FOGUE Tt was very good.
CARR The one-g trajner we have in building 5 was geoc. We g0l in

there and plowed uarcund sore of that stuff and locked at sicwage.
We reully needed to lock at that stuff. | don't Lalnk we got
too much of that and T deor't think we got too Little. We got
just about the right amount of command module, orne-g trairning.
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EVA traii. I don't think the EVA trail was tha® valuable. The

neutral bucyancy training was the one that paid off.

I thought it was useful to have the work station to look at ir
one,

Yes, wou can use it to see how something is going to work or look
or point, buv from a training situation T don't thirk it had

that much value.

Except where we put experiments. That was the imporiznt thing
we did. I made sketches and I knew where to put all those

things.

As long as we went through the EVA one time in one g, that was

adeguate.

. In the future, if we know about it ahead of time, put chalik

marks on the struts and other points. We need marks where we
put the equipment. We got out there and turned around upside
down and backwards and forgot where a clamp goes. We reed all

the help we can get on EVA,

That's & good peint. Of course, in this case we could not do

that, but it would be & good idea, if pessible.
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Materials Processing Facility: Bill and I 2id that; no
proplers. I the ffammability experiment everything was fino,
once T gou the raythm aand gou to nustling. I ccusd burn a
sample in zbout T or 8 rmirutes. The training we goi was guod

in thail; unfortunslcly we had the water guench problem.

A ccaple of thirgs griped me sbout the zciual kardware, but

net the training. Trkat was thne camera installutlon. Dverything
interforred wita pubtling the DAC In the right positlon and
pubting the vacuum cleaner on. The trainer nad these provlenss

tnal wes good.

Trainers, Nentral Buoyancy: T opersonally coldn't say enocugn
for that whele effors, bqth from the standpeint of training and
yrem the standpoint of evaluaticn and procedures develonment.
Wich of that went cn during tne Skylab missiorn as we cane up
with new FVAs. Trat was where gll the szclion was and it was
exceptionally well done. I can't say erough for the people at
-We tank and their motivation ard capabilities. I hcpe thas

shose people will be used in the Tuture.
T hope we don't lose tnal facility.

I hove we don't lose the cgeility and the people. That was ar
excevtionally capable group. I1f ary group or any arca deserves

recognitlion for making Skylak work 1t is that group.
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That group deserves a group achievement award. They put their
neses to the grindstone and worked for years; they never tired

of being meticulous about what they were doing.

They sure were professional in getting you in and out of that
tank. TIf they were slow in getting you in and out it would be

painful, but they were always good.

We worked for many years down there and there were some differ-
ences of opinion among several groups at the two centers. In
working with that netural buoyancy tank there was never any
difference of opinion. The primary objective was getting the
Job done. Everyone was exceptionally well motivatedthere.

For example, the EVA to retrieve the film was a plece of cake.
L was exceptionally easy. The reason for it was that so much
eTfort had gone into the design and the procedures ahead of

time.

That'™s right. That was routine as far as we were concerned.
It reguired no mental effort to remember how to do things be-
cause we had been taught how to do it right. It freed our

minds to do the other things that came on later.

The other EVAs that came up in Skylab - Pete started off wiih
the wing deployment, the deployment of the twin poles and

finally we ended up with 8193 and a couple of others. 1 Lhink
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a1l Lhat wert well because of the efforts of pecpie in ihe
reutral ouoyancy tlark. Had thai “ank not been availzble, 1
wouldn't nave given you a 4ime for the efforts cf those EVAs
ever succeeding. L can't say enough for those people. 1
thing bLheir comntribution to the Skylab program was Just

oubstanding.

207PS: 1 regret the DCPS was closed down when 1t was. “hat
wae a very valuable trainer. That's the cniy meving base

trainer we nad. Tt was invaluable.

nat's where Jerry and T lesrned the devails cf that launch

Fastiel

segtence and aborts. When you moved over the C¥3, even though

it wag good and you had higher fidelity runs, Fou Just never
could afford the time to continually go over and use the CHE

for that Durpose.

CMP3.

hw!

Tcr the effort involved, it's been a very good sirulator and

~ralner.

I+ was very good. It is a good way to get your procedures
developed and get them in your mind before you gel intoe the
oS, You wasse a lot less of everybody's time 1if ycu have =

CMES type simuiator to work with.
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I regret that we did not have as much reentry training in that
area as we did on rendezvous. Everybody was worried ashout
rendezvous because that came up first. In all areas we em-
phasized that much more than the reentry. This was one of
those trainers in which we did that. We should have emphasized

reentry an equal amount.

EREP VIS. I was amazed to find oubt when I arrived that the
VTS trainer had as high a fidelity as it did. (Laughter) It

had the same focus problem.

The simulator was excellent, and the people were excellent.

Roger Goodrum and the people that worked in VIB did an out-
standing job. Roger and Ron Weitenhagen snd the rest of the
people that worked EREP VIS did a good job. I don't know why
EREP C&D is not here. Those people did a good Jjob, too. Dave

Kelley and Ernie Lay worked C&D.

Both of them were real gocd. George Lasky worked hard pulling
everything together and keeping people working together. They

all were very conscientious.

ATMSS.

That was useful for the time period that we had available.

Tt was good to get us up on the curve early before we had the
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L8 going. 1 would like %o have seen tae SLE come in earlier.

This was a stopgap and at leust gave us sorething to work wizh.

(o5}
o
[ ¥4

Trniag was a JMP5 of the

Pury pass trairer was a good chance So get yoursel?” polished

up pefcre you sot in the sophisticated trairer.

Tnee the 918 tecame available, I don't think you cver wanted

o drop back and use the ATMSE.

e

Tony Calvello who was tralning us was the key to the va_ue of

the ATMSS. Ee 1ad a good understarding of learning “echriques.

Tery sock a personal interest in trying =c make sure we under-
stood wnat was havppening. That was gocd. I think we all

benefitted,

CMS/SLS Trainer Simulations: We don't have any particuiar
cemment on that. What we did, we needed to do, and I don't
think we spens mucd time on it nor do o think we were nder—
t+~szined °n that area. The integration prcblems Tnal were
irvolved with she simulation really caused pecple a _ot of
rneadaches and worry. I hope that in the future people will
give more atterzion to the problems irvolved with integration -

now you can sirplify your integraticn problers and make 1t
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easier to put two different simulators in an integrated mode

and run them together.

That's & good point.

The training was great; we had trouble with the equipment.
Simulated Network Sims: They're worth their weight in gold.
They give you & chance that to learn how to work with the
people in the MOCR. They give them & look at your rhythm and
you a look at theirs. 7You need to understand the rhythm or

pace at which people work sc that you can work well together.

It's nice to get used to the interruptions that are going to

oceur in flight.

Egress Training: We have already covered that. Pad egress

was necessary. All that egress ftraining was good to have, and
I'm glad we did it. A&t the time we felt we were pressed for
time and it was very psinful to do it. We certainly did recog-
nize the need to know hecause if you ever got in an emergency
gituation and you didn't know what you were doing, you wouldn't
know when you were going to impede rather than help the
progress of the rescue operation. TIt's a good thing that we
did it, but it was painful for us to have to spend the time

%o do it.
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Fire drill: T've all ready talked about the fire drill, arnd

T don't <kink we need to hit that again.

Dlanetarium Trainirg: We did no planetarium training Jor “his
mission. We did some early in the game that was Apollc in
type, but T don't remember going to any planetarium ag & crew
ani <raining. We always wanted to; we always thought about

doing it, but we never felt we could afford the time toc do it.

We schednled it once and it was cancelled. Looking back on
it now, the rignt planetarium set p would have been useful for

581683 and S019.

Simulator Training Plans: Yo quarrel. We must have changed

cur simulator training plar 20 times. I think that's the way

i+ should be. You need to adjust your training plan. You nake
a training plan when you stert and as you get smarter you
realize that certain areas don't need so ruch gttenticn. You
Yiave to have the flexibility to change and adjust your sirmilator
tyraining plan. We did it and did it very well. I have no
quarrel at all with the way that was handled. I think pecple
did a good job of keeping Bob Williams abreast of what we

needed and Bob just worked his head off to get thosge items

scheduled for us.
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Systems Briefings: Systems briefings are a painful thing,
usually. They take a lot of time and they are sometimes pretty
deadly, somewhat of an overkill. But it's the only way that
we've found so far that you can get exposed to the whole.sp5ctra
of whatever system you're ftrying to study. After you've had
your systems briefing, you get into the detailed training,
either with simulators or training hardware, and usually you
need to go back and have a systems rebrief, which is much more
abbreviated and focused in areas where the crew feels a little
weak. Our systems breifing asre rated from terrible to excel-
lent. I quite frankly don't see any great need to enumerate
exactly which cnes were terrible and which ones were gresat.
Probably, the instructor who did the briefing has a pretty
good idea from our reception of his presentation whether or

not he did well. The systems briefings that were valuable

were the cnes that were operationally oriented. The guy who
was giving the briefing was not Just doing a mental dump on

us, but was glanting cur briefing in such a manner that the
main points were of operational significance rather than Just

technicel or engineering.

As s guide for all instructors, Jerry and I worked up a sheet
indicating s preference for operationally slented presentations
with emphasis on nominsl and off-nominal operations - the way
you monitored it, how much the ground could de to fill your
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modes, and this sort of thing. We had a list for these people
and as Jerry indicated, scme fcllowed it arnd cthers didn't.

We slsc indicated a preference for documentation of the olten
verbzlized, but seldom written, “"good words about my system."”
Tt was very difficulit to get people to write these down because
tney'd loock in-elegant in print. But this is the sort of thing
that is very valuabie. We won't go into a lot of detail except
to say “hat we did work awfully hard with the people with some

degree of success and a greater degree of failure.

That covers it. Just emphasize operational approach; that’'s

what's important in those systems,

Experiment Training: We pretty well covered it in the indivi-
dual experiments. There were some experiments where we got good
training and others where we got either poor training or no
training. There was a great effort made to insure that the
training hardware was high fidelity and that was a rather
successful effort. Unfortunately, we got some really high
ridelity training equipment and that's where it ended. 5063
is probably a good example of that. They have good, high
fidelity egquipment, but no real effort was made toward putting
s in a dynamic situation with that equipment where we could
really use it. But the trouble was we didn't really get the

training we needed.
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There is a general thing which T seemed to notice, especially
in the ED experiments. If the system tends to regard a
experiment as low priority, then the hardware and the tresining,
the effort put into the checklist planning, and the time
allotted to perform in flight is usually less. What this
usually does is put the full burden on the guy who ends up
flying it and trying to make it werk. I don't think that this
should be. I think that once NASA commits itself to doing
gomething, we ought to figure out what it takes to get the job
done right and go ahead and do it. Having the effort propor-
tional to the experiment's priority usuelly produces relatively

poor results. We've seen that in a few cases.

It's rather interesting to note that once you get the experiment
airborne, all that priority stuff falls out the window. As
far as we were cconcerned up there, one locks like it had Just

about as much priority as the other.

That's right.

That's the way we tried to treat them. When the time was
given to it, we tried to do the best we could with it and

sometimes we were ill equipped.-

EVA Prep and Post Training: That was quite adequste. We almost

overdid it. But luckily we got control of the situation and
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decided tha® we were overcommitting ourselves on EVA prep and
post, and we cut out a lot of The training sessions. It turned
cul. that that was a smart thing to do. We had quite adequate
training and it paid off. I think it made cur preps and posts
up there fairly easy, and the only thing that made them dif-

ficult wes some of the additions we got.

There was one occasior where I had never worked the closing

~F the hatch and a few other things that showed up on the Tirst
TYA. But we got it figured out and pressed on. There were one
or two open nacles like that, but T think that it was more of

an individual problem than it was an overall systems problen

in training.

T agree with that.

T think Scott Millican and all the other folks that worked on
that just did an excellent Job. For the amount of time we

invested, we learned gquite a bit.

T hated “hat one-g work, but I guess that's the only way to
really go through all the motions in the cne-g area. T

thought that was an swful 1ot of lost mction to work in a suit,
but when it came time to do the EVA T think we went through

the EVA preps and posts in fairly good time.
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CARR FMU Familarization Chamber Training: I think that was adequate.
We had a little tendency there for a while to cut out some of
that training. I'm glad we decided to dig in and have that
gsecond session in the chamber. It was very good. The EMU
mockup simulator training, PCU training and ALSA training

we got wag very wvaluable.

GIBSON  That was exceptionally gzood.

POGUE Yes, it was good, Considering the money spent, that was

probably the single best bargain we had.

GIBSOW I think the chamber is well worth the effort, Especially the
first time through I found that Just getting confidence in the
whole system that you're working with really helps you in
flight. 7You know you've been there before andd it's just a

matter of being careful and proceeding.

POGUE There's a point to be made on this PCU simulator. We harped on
quick and dirty simulators for little bits and pieces of train-
ing. Yor instance, for the S063 or the 8019 or the 8183, we
didn'™ get anything. Now, if anyone wants a good example of what
can be done if a person's creative and ingenious, the PCU
trainer is a good example of very good training for a minimum
of expenditure. And that's the sort of thing that can be done

for the 8019, 5183, S063, T025 and &ll the others. There was
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not a lot of money spent and yet there was very goed return for

+he time invested in the training.

Right.

Tt can be done.

I think the peace of mind we got from it was worth the expenditure
of the time. Knowing that you understood the system, you had

no concern with it.

Mock Ups and Stowage Training.

We got bit on stowage quite a bit in terms of transfers and jJust
where gear was. <+ don't know how you do that one. T think
they did an excellent Job down there cn the ground in keeping
things high fidelity, but it turned out that when we got in
flight we had not worked that one enough, I felt. We were not
that familiar with what transfers go on, on what day in the
activation we were o do it, and where everything's located.

I just felt as though I was moving into a new house and I had
4o find out where everything is, even though I had a general

ides.

Photography and Camera Training: We have eguipment coming up

later, so this is Just the training aspect of 1it.
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GIBSON I think the most wvaluable training we got was when people would
give us the cameras and let ug go away with them and shoot

pictures and come back and see what we got.

CARR It was valuable when they eriticized our pictures and told us

which were good and which were bad and why.

GIBE0ON I really never felt comfortable in working with & camera, and
I always made mistakes the first couple of times. You can't
expect to read it all ocut of a bocock and heve a guy demonstrate
it to you on a table a few times. You have to go ocut there and
try to take a pilcture. Allowing us to take these things home and
work with them, I thought, was an excellent way to go and was
relgtively cheap training. It was done on our own time and I

would hate to see that eliminated in the future.

POGUE ' T would like to have seen a few cesmerass that had heen beat up
in training and that had built-in malfunctions so that they were
gtiff and difficult to operate. We had problems like that on
board. It may even be worthwhile to deliberatley create a

malfunction in an old camera when it's about worn out.

CARR Not necessarily that, but just hang on tc old cameras. Den't

get rid of them. Use them as exhibits for malfunctions.

POGUE Besides, the thing that was biting us was not the exotic mal-
functions, btut a simple thing like the little prism floating out
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when you change the photomic head. They showed us how to do
that, but the first time it happened to me I fergot which way

it went in. ILoading the film in the Nikon looked like & pretuy
simole operation. It is after you get used %o it, but there are
several litble traps in that. We should have been made To
perform all those operations incorrectly, Just to show us waat

Wwas wrong.

Pranning of Training and Training Program: We were very pleased
with the conduct of our training program. We think our training
coordinator, Bob Wiiliams, did an ocutstanding !cb. He always
was enthusiastic, and I'm sure he spent a lot of time workirg
with people who had trained other crews. He paid attention to
the guidelines that were given and he put them to good use.

We also found that Bob did a great job of running interference
for us. He kept us from getting intc a lot of time-costly
situations, where we would Just be wasting our time. Bob was
very sensitive to our needs. He was forever checking to make
eure that we were happy with the direction we were geing, and if
we weren't, he was willing to change things without hesitaiion
and adjust the training plan to sult us. That worked out real

well. T know we worked his rear-end off with a lot of the

cnanges at the end because the situation was very fluid.
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GIBSCN I'1l second everything Jerry had to say. It was very difficult
Jjob ftc be in because you had the requirements of all the systems'
gimulaters in one hand and ours on the other, plus what the
beeck is telling you you should get done. It's a real jJjuggling
act to make it all fit together. What it takes is someone with
a lot of initiative and attention to detail alceng with willing-
ness to do the job right. Bob did that and we were the hene-

factors of it, and we certainly sppreciate it.

2OGUE He never did forget when we agsked him to do scmething. It always
appeared on gchedule, T was delighted with the whole operation.
It teok all the worry sbout schedules off our back, as well as

the worry about scomecone doing what we asked of them.

CARR We should alsc take our hats off to people like Bob Kohler,
Tex Ward, and Garry Hanisch. All of them really hesved to when
it came to putting the training plan together. That was a real
effort of many guys, not Jjust one or two, althnough Bob Kohier
was pretty much the spearhead of that. T think he 4id an out-
standing job with the training plan, but the execution of the

training plan helongs tc the coordinator.
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16,0 FMU SYSTEMS
CARR PGA Fit and Operations:
POGUE My fit was fine.

CARR My PGA fit snugly; it was difficult to get into and out of in
rerg—g in an LCG, but that's precisely what we wanted. T had
the mobility T wanted and I was quite pleased with my PGA and

the way it operated for me.

GIBEON  Yes, except there were two problems. The first was the thumb
on the left hand; it was a little long. I knew this when I
went to ILC and got fitted. I was told it would be a problem
to change, although I could have had it changed then. Looking
at the film retrieval EVAs we were doing, I didn't anticipate
much use of that thumb, sc I did not change it. In flight,
especially in the 8193, I could have used a better fitting
thumb., If I had the decision to make agein, I would have had
the thumb length fixed, because the Job was made harder. The
gecond problem was the joint in the left knee of my suit which
was a little higher than the Joint in my leg. Whenever I bent
my knees I would get some chafing. It didn't slow me down and

T had full meobvility. The rest of the suit it well.

FOGUE There was a problem with the fit acreoss the toe, in one g, but,
in flight, I had no problem.

16-1



CARR

GI

CA

GI

BSOI

GUT.

BSONW

Bicmed Instrumentaticn: PBill had = problem when he tore the
grourd senscr off, but we used a backup set of blosensors thatl

we found in the EES drawers.

TCG: It was unpleasant tc get somebody elise's LCG, particularly
ore that had not been properly dried and evecuated bevore 1t was
vacked. It was very unnleasant the first time T opened the bags
and found those moldy, smelly LCGs. We cleaned thém and were
positive the ground would not allow us to wear them. We were
gquite surprised te ©ind the ground willing to let us wear them
after we had biocided them. T wore Weitz's LCG. It was too

big arcund the waist, and it made lhe guit donning and doffing

di®ficult. Bill wore Owen's, and Ed wore Al 3ean’s,

I kad¢ no problem with the fit. Other than the initial worries
about furgus, I was not too worried about the LCG, but it did

smell dampn, like an cld basement.

Mine was too small, but it stretched out well enough so ihat it

didn't bother me once I got in the suit.

Trne LCG is a beautiful piece of egquipment, as far as body cool-
ing is concerned. The EVA work would have been difficult if we

had had to go on gas ccolant,

T had gas cooling at the end, or near gas cooling. I had to
turn the LCG all the way down because of a problem. It mskes
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GIBSON a difference. Tt limits the rate at which you can get things
{(CONT 'D)
done and your comfort in doing the job. It would not have been
possible to carry out some of those long, difficult EVA's

without the LCG,

CARR The Helmet: The defogging process is too time consuming. We

have to find an easier way tc do that.

POGUE I went by the instructions and I put too much time in defogging
the helmet. We were trained according to some strict procedure,
which T don't think anybody uses. I stresked mine cnce for
M509 and then I cleaned i1t out with a tigsue. I worked okay

later. T disagree glightly with the training on defogging the

helmet.
CARR OEVA Operations:
POGUE Thank goodness we never had to use the purge wvalve,

GIBSON The SEVA worked well. I used the full range of what was avail-
able when I looked at the comet or out towards the Sun, point-

ing close to the comet,

CARR Gloves: T have no comment on the gloves.

GIBSON In training, two gloves popped, at the same time, with 5 delta-P.

This worried me, but I was assured that in flight the time to
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worry was when I felt something soft inside the glove. Conscious
of this, I felt for something inside the fingertips cf the
gloves. The inside always felt slick and hard, and I had no

problemn.
The bladder popped, not the ring.

Theoso were old training gloves, and they had been worn guite a
bit. The viscous material inaide the center of the glove came
cul “o where the skin was, and then the cutside popped. II this
had happened in a vacuum chamber, it would have been a different
story. After being very conscious of this and feeling those

gloves, there was no problem.
UCTA Overaion: We did not use the UCTAs during EVA,

When T was inside on one EVA, I used it after two hours. Xor
some reason, the physical arnd mental effort that's involved in

getting the EVA done seemed to shut off the bladder.

T went 6 hours and 40 minutes ome time and over T hours the

other, and I didn't feel the urge.

All your body waste water was going to sweat for cooling, and

+nere wasn't anything left to go into the bladder.

B Maintenance Kit: Ii's & good kit, with lots of good things
inside. We never had to use anything more than the antifog

compound, the lubricant. The kit was adequate.
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I liked the instructions that were included. Always keep them

in there, because we forget them from treining.

Those instructions were worthwhile, especially those for anti-

fogging.

We'll skip the drink hags because none of us used them, although

we brought them }ust in case.

We never had the urge. T never felt thirsty ocut there.

Antifog Compound: That's already been briefed.

ALSA/FGA Performance: Pressurization and ventilation. I sprung
a legk in the composite disconnect on EVA-2. TEd sprung a water
lesk on EVA-L. Ed's lesk is well documented. We do not know
why we had the lesk on EVA-Z because I did not open the lock-
lock. It wasn't sprung open or shifted. It Just started

Jeaking.

I'm not posgitive that the reason I had the lesk went along with

the lock-lock coming open.

We told about liquid cooling and circulstion. We could talk
about Pressurization and ventilation from the M509 standpoint.
It wag a high beta angle day when we did our suited MH509, The

observer exerted himself that day.
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Tt's awkward working suited inside the spacecraft without helmet
ard gloves. I tried to do fairly precise work on the DACs and
ATM panel without foot restraints. When you have one suited

man working inside, you want fto consider certain provisions for

hinm.

I remember wishing I had triangles on the bottom of my shoes.

I always felt very uncomfortable moving around sulted in the

command mwodule with the hand controllers up there.

Connectors and Controls: The regulator contrel on the left-hand
gide for the integrity check was difficult to turn off and get
back on. That's an off-nominal mode of operation, and it should
be very difficult to turn off and easy to turn on. That's,

essentially, the way we had it.

Foot Restraints: I didn't find any problem with the EVA foot
restraints. There was a tendency to drift out if you weren't
properly seated intc them. But if you put in a foot restraint
for every way you were going to position yourself, you'd be up

to yeour elbows in foot restraints.

I'd say they were adequate, cutside, for the most part. There

were areas when we wished we had had better foot restraints.
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For some reason, maybe it was bhody gecmetry, the left-foot res-
traint in the FAS workstation always seemed a little difficult

to get intec and stay in.

T had trouble with the right one.

Maybe it was the right.

It did that in the neutral buoyancy trainer at Marshall and in

flight.

Perhaps it's the direction that you lean to do your work. It
must have naturally unhooked your heels. We probably could have

relocated that restraint some way.

Overall, T think those foot restraints were quite satisfactory.

They made the EVA very easy.

On the 5193 EVA, you tucked your foot restraint under your arm,

and went over and instaelled 1it.

That was a lifesaver. I couldn't have completed that EVA by

myself.

I didn't think T'd be able to work on 5183 in the foot restraint,

but I did.
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CARR Communications: I thought communicabtions were good.

POGUE There was a configuration problem on the last EVA.
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17.0 EvVA

17.1 EVA Operations

Translation technigques - are very straightforward. I think we
worried that one a little bit too much in the design of the
systeﬁ. It's so easy to get from one place to the other out
there. Tt doesn't matter whether you're going backward, side-
ways, or what. There's no problem translating yourself. Trans-
lating yourself with something tied onto your wrist is alsc very
eagsy. All you need is one hand and maybe one foot to stabilize
yourself and you can work your way along almost anywhere, if

you go slow enocugh.

There's one area that the folks in training imbedded into us
and that was an innate fear of allowing yourself to get free
and drift away from the vehicle. Tt cauged us to restrict our
operations a little bit and when I think back about it, T
really don't understand why in the dickens we worried so much
abou that., What's wrong with it? You lose time, but there's
really nothing wrong with losing your grip on the vehicle and
drifting out s¢ your buddy has to haul you in. I guess that's
the big disadvantage. For some reason, I had a psychological
hangup about allowing myself to drift free of the vehicle and
I used a lot of energy on occasions to make sure that didn't

happen.
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GIBICH In no way is it a safety item, it's strictly time. We all felt
that ycu'd lese u lot of time getting regrouped and pulled back

. T den't vhink there ie any problem with safety here.

CAER ~ SOmMeNow became aung up on the safety aspects of it, T4 weuld
aave Heen neat ocut there on the Sun end, when T had that camera
in ry hand, if I could have Just kicked free and flcated out
there, taxen the pictures ard then had Ed reel me in like a

7ish and serd me out agein.

LN
C2
b

Gip After handling umbilicals and each other out there, thas wou.d
Lave been no problem as long as when he kicked free he didn't
svart out with any large velocity. ¢ matter wnat he clanged

irtc, the side of the OWS or whatever, it would have heer ro

problen.

i

RE Boom operation - The booms just worked like champs. We found
them to be superior to the clothesline operation becsuse you
didn't have thne tangle, the intertwining problem, that you had
with the clothesline. I think our modes of operation were the
right way tc go. The boom is the prime mode and the clothesiine
is the backup mode if the boom fails. The clcthesline mode is

a good node of operaticon. It's guite usaple but it takes nore

time and it's a little more trodble.

G~

BSQL ihe third method we had wes just a straight, manual translatlor;
tying your film casettes on your wrists and going, That I felt
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GIB3GH wasg also feasible. So we really had three ways cf going. If
(CouT'D;
we had done that, it would have taken a litile more time, rot

too much effort, but it could have been dore,

CARR On the last %VA, a lot of people were worried about having te
make :50 many trips out to the VO fcoot restraints znd back.
The mest desirabie methed of operating Z025 was a two-man
operaticn. It was no frouble at all to whisile out of the
VC foot restraints, go back to the VF station, and do the work.

Going from one veoint to ancther with the handrail system we had

was very easy and we didn't mind making an extra trip.

G1BGON Zalking sbout clotheslines gets into what we encountered
during the last EVA. That was the amount of clutter we had in
the FAZ workstation in the way of clothesliines. We had two
clotheslines cut in the stem. We had all the ATM film which
was stowed back thnere whiech we had retrieved, WE had S0Z20 cut
and T025, and a DAC out there and/or a liikon, and two people
up ir that area working. I found it really did get crowded.
We were able to get it all sorted ocut, I velieve that's z
higher level of mechanical ard geometric complexity than you
should put into an EVA. Also, that's when 1 got the rope from

the clothesline hocked into my PCU.

CARR LSU management — I dida't see any significant difference between
that and underwater.
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It didn't damp quite as fast, but 1t was nc problem in

managerent.

The orly protlem we had was that if you became entangled, It

was like a dog-leash problem.

When we were out on the first EVA Bill and I really got tangled
up. 3111 became teangled in my umbilicsl. All we did was have
Biil svay 3till, I figured out what the problem was, gave nim
some directions, and he maneuvered himself out of it with no

problem.

It was a lot simpler than I thought it would be. Especially
after coming back from that 193 area and having been out there

digging around.

Onee you see the problem coming up, you have to stop and take

care of it.

Lighting — I thought lighting was more than adequate,

The only problem that Bill and I encoutered in lighting was
working the 193, when we were using flashlights at night, We
nad a tough time holding them, We needed a flashlight wnich
zcould have been mounted on a rail, which could have nad a
gimbal or a ball joint on it so we could have polnted it at

cuy workstation. Then we botk could have worked on it.
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A battle lantern would have been a very good thing to have,

That's a good thing to have, We should have the exterior of
the spacecraft well lighted frem st least two directicns o
avoid shadowing. We thought we would never do an EVA in that
aresa., 5ut sure encugh, we did, In the future, you cannot count
on doing EVAs in just certaln areas outside the spacecraft and

+ignts should be provided,

Cne-hzrnded versus tweo-handed Cperation - Two hands are better
than one,

It depends on what you're doing., If you are restraining your-
self, cne hand is mecre than adeguate. If you're trying to

accomplish work two hands are better.

Walst and wrist tethers are wecrth their weight in gold. I
think we couid have used six extra tethers any time we were out

there.

When I was trying to get DO24 pui in, although I had the tether
the proper length, it would loosen up orn me and increase in
legnth as I was working. I don't know how we can eavoid that.
Maybe we could have the retainer mechanism spring loaded rather

than worx only against the tension in the rope.
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17.2 EVA Prep Procedures

CARR Suit domning - The only thing really significant here is that
the donning lanyard was useful. It's a good thing we had 1t
ard we found it to be invaluable in suit donning, We found

certalir technigues helped,

PCGLE ATSA checxlist — When you're working suited, you should rot
have Lo turn o cue card. FEven if the card has to be extremely
large, you should have only one card to lock at. I missed a
couple of lines cnce, but it didr't hurt anything. I saw what
I did. When you have to turn & card over cr handle clips

while you're getting suited, that is asking tgo muck. The

cards were well done.

POGUE Fy-1 and 2 su’ted translation between the workshop arnd airlock
module — The traffic problem and the proximity of precision
equipment was such that it emphasizes our previous comments
about not having the airlock located in 2 heavy traffic area or

have provisions for stowing the precisicn equipment.

CARR The wime line - I have nc corments. Comm checks - Ho ccmmerts.
Coordination with the ground - I thought the ground was fine.
They were always novering near by whenever they were up and they

didn't bug us too much with = lot of talk.
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I was pleased with the way things worked cut on those Zong EVAs.
The ground jusi let us press on with the job and was slways
shere with some gocd corments, when reguired, and oiherwise

just left us alone, I thought that epproasch was excellent,

Hateh bperation for EVA ~ In fixing the camera for 305L, T
taought the ground effort was superior in that Tusty and the
treeops had a camera ready to do the same things with it <hat
Jerry was doing infiight., They diagnosed a problem which canme
up and had an answer Immediately. That type of real-time
approach to the problem was really heads up and was really

gocd thinking.

Whern the shutter or whatever that was clesed and I damaged 1t,
I thought the whole pall game was over. Because thoge people
or. the ground were ready and had the equipment ready, we had a

recovery posture,

Hateh operaticn for EVA - Airlock module hatch - T don't think
we paid enough attenticn to the stowage location of the hatch as
evidenced oty the 5230 collecior getting caught in the breeze,
That was Just an oversight orn our part and everybody else's
vart. We never considered what the onrush of alr would do in

repressurization to any of the gear in there,
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We were following the checklist fairly well. We may not have
followed it speecifically but you couldn't. It was sort cf a
strict legal procedure because we were asked to do sc many
things concurrently. We were actually doing a management job,

I don't think that made an error and mistowed it when we brougnt
it in, We nad to manage to do that within the time ailcted.
Ancther point in managing that EVA, ftake everything intc con-

sideration - the totalitiy of the operation.

Taere are & lot of us who didn't think about thai. iaybe we
should put scme sort of deflector on the repress vaives so
they're not blowing straight in. Iatch operation - We've szlready
talked about the problems on the first EVA with the workshep
hatch. We recally didn't spend enough time looking at hatches

in training. 8o much for that. I den't thinx any of the hatch
operaticn was difficult, The forward hatch and the workshop

natch are gocd hatches. They were essy to operate,

I don't think you shcould ever have equipment hidden behind
hatches., We had two pressure relief valves that were hidden

under hatches.

Tnat were hidden under open hatches.

When a hatch is copen, it should rot be hiding what I ccnsider

to be life-support eguipment. Or even accessible equipment
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FOGUE because you're going toc cycle that hatch to get to areas and
(CONT'D}
I don't think you should do that. Tune transfer duct and thas
crange and black plate, I never did like the idea of having
that taped down there either . There should have been a

recepticle for that. This hag nothing to do with hatches. Iz

was hidden by the hatch.

CARR That was an afterthought that should have been better engineered.

7.3 EVA Post Procedures

CARE AM Repress - We've already talked avout this. You have to be
careful not to position things in front cf the repress valve
and maybe it should have a deflector on it. Meisture in the
sults - Suits became wet from the people inside and we dried
them. It was no problem, I thought the suit-drying procedure
was good. We've already talked about the desiccants in the
ovens. Ilhat wasn't a very good fit and it was a lot of trouble

getting it going to dry them out.

POGUE The CCA was supposed to have been a fitted item, T don't Xnow
if it stresched cor what, but if my ears had been about 2 inches
further vack on my head, it would have fit just right. During
EVA, T was always listening with cne ear. If you had marginal
comn that's a blg bother., I would like to have had a longer
puill tsb on the gtrap. I thought it was a rinkydink operation,

adjusting that strap. I was hightly displeased with my CCA.
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Iv's time tc move tc ancther type of head gear, It was dandy
for Apcllo and Bkylab, but why saddle the shuttle pecple with

thisg?

L

Der't ge back to that lightweight headset. We went back to that
srocyy-tlype cap because people were suppcsed tc be wearirg that

lightwelight headset ingide u helmet. That was really bad news.

I thirx the problem I expericnced wita that CCA was that the
mike peosition was just toc sensitive, OF course, that's somew
thirng that just bit us all tae way through. Any tire we had
corm protiem, that was it. Alsc when we tried to ugse the CCA
for other nurposes, that was =z proclem. I don't think that

needs to be a design feature,

Meisture in Suits, CCA, FCS, et cetera - Tt dida't give us much
“rouble. OCnce you dried it cut, it stayed falrly dry and we
éidn't nave any smell protlems either. The FCGS - None of us
tsed arn FCO. SBuit drying - No further comments on that, Tt

was a Tairly simple procedure and worked well.
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18.0 FLIGHT EQUIPMENT

18,1 CsM
I wouldn't give you a nickle for the DET. I spent more time
trying to recover from miscues on the DET than I care te think
about.l The one in the trainer was worn cut and we had lots
of problems with it. The one in the spacecrafi was not worn
cut, but we have tc go to a better timer. Bill and I have very

strong feelings about this.

It's not Just the CSM. All of the timers are terrible., Either
they're hard to set but do give you precision performance, or
they're anslog things like the Accutron on the ATM panel, which
was added as an afterthought and was needed, The event timer
that we carried in our pocktes could not be reset precisely.

It left you with a feeling that you weren't operating with a

well-degsigned piece of equipment.

The Apollo hand controller is not good for hard suit operation.
It's good for unsuited vhere you have wrist acticn available
to you, but the rotational hand controller is unsatisfactory.
Iz's no good for M508,  The next hand controller needs to

be worked on more, and tc be made compatible with the suit.
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POGUR From an observer's standpoint, the next one should have more
vhysical protecticn from dropping off because of pocr lalching
mechanisms., If She hand controller itself can come loose and
fall to the loor in a one-g testing siutation, that's too bad.
Tt mast go back to the factory to be fixed or to be checked
out. Moving arcund suited in flight, too, you can ding the
hand controller and vou want to protect it. There ought Lo be

some consideration given to providing extra physical protectiaon.

CARR Crew Compartment Configuration:

PCGUR There are several spaces in the command module where you can't
see the circult breaker that you need to reach or you can't
reach it from the position in the couches or you can't read
its nomenclature without getting under the couch. Controls
that shoulé be thrown from the couch peosition shculd be

accessible from the couch position.

CARR Bill put his finger on the worst single prcblem we had come
out of the module. As the system grew, we ended up having

circuit breakers and ECS controls that reguire special tools
and were not in easily accessible locatlons. It caused us 8

lot of trouble.

i
i

“irrors: I'm not convinced that we need mirrors. 1 never us

I

my mirror on my side of the house.
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POGUE A1l we used it for was mounting the camers for comet photography.

GIBSON If you ever had a question on what was happening behind you,

you might use it.

POGUE I would never trust a mirror. I would turn over and look.

GIBSON You could never get your head close enough to the windows in a

suit. That's the problem,

CARR Couches: 1 have no squawk with the couches in the CSM; it was

the similator where the couch got to us,

GIBSONW Yes, the C3M did well when we hit the water. We had g healthy
impact but we came away without feeling a thing. The couch

did its job.

CARR Restraints: I thought the couch restraint system was good,
and it works just as well suited as unsuited. T was comfortable
with it, and it had quite a bit of adjustment capability. I

have no qualms with that.

POGUE I never have liked the way the seat pan and the leg thing worked.

I always seemed to get it, but did it wrong the first time.

GIBSON  You could have butchered a finger in there, in flight as well

as on the ground.
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Yeour finger was close to the hinge line and away from the

weight.

Inflight Yool Bets: hever had to use it much, T always
cbjected to the idea of calling a hex wrench a tool A, B, or C,
but I got used to it. Those tools should have had more

descriptive nameqa,

Cemera Ecuipmeni: We already gave indications that we had
trouble with cne DAC, We were down to three DAC's at the end
of the missicn. Of the three, we managed tc select the one
“hat was zoing Lo break next. That cost us some good flyaround
and Tireball photograrhy. The camera braczet for the DAC was

a good system., It was easily installed and I have no objection
“o it. I was npleasantly surprised to see the DAC well out of

my line of sight when it was in my window.

Yes, that part was great. The only thing I obJected to was
the connector. I always fought it trying to get it in. T got

it in, but it never did work nicely.

That covers tae C8M. In general, we were pleased with ithe CBM.
I4 went through tests well and flight with a minimm number of

problems.
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18.2 SWS
Crew Compartment Configuration: We have covered that in ML87T

debriefings.

Clothing and Related Equipment, Restraint Systems, Thermal

Contreol, Tocls, and Camera Equipment:

The only thing I want to mention here is my shce that broke.
It wag the one thing that broke we didn't have a replacement
for. We had numerous shirts, trousers, and everything else,

but we didn't have any spare footplates or shoes.

We have debriefed everything in the SWS area except camera

equipment.

In flight, we had many complaints sbout DACs. All the sugges-
tions sent up by ground didn't help a bit. I'm sure the people
working on this were working hard and had the best intentions,
but their equipment was terrible. The DAC clawed film and
ruined film, When we were threading the DACs, they would
shove the film back into the supply reel. I felt ill at ease
operating that. At first, T blamed myself for every mistake.
In retrospect, I think I made wvery few errors. It was the
equipment. You can't put the connectors on after you get a
transporter on and little things like that which were constant
irritations. The ground was saying that the constant
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cycling of the transporter on and off was part of the problem
in causing the film jams. I don't think that's true, basically.
The equipment was not flexibly designed. There were constantly
new consbraints to get the pieces of eguipment to work in this
mode. - Of ail the mini-sims we had, I think I had two mini-sims
where I did the Pilm threads according to the pad and did not
have a film jam, = magazine malfunction, or = pad error. That
was good “raining because in the first part of the flight the
same things happened every day. We got that straightened out
and we were getting good support from the ground towards the
end. The idea of having cne camera there for threading film
was good. I have made my feelings known on the design aof the
£11m vault. Cne thing we were doing was stowing the DACs in
the draewer. One transporter was stored in the back of the
drawer. On two occasions, we had the side of the takeup reel
come unscrewed. This jeovardized the film. I don't know if
we lost it or not. This points out the inadvisability of
providing poor stowage capability for a plece of equipment like
that. On the surface, it looks reasonable to tape the trans-
porter to the back of a drawer, but the forece required to open
and close the drawer was so greab that it tore the tape loose
and allowed the takeup reel to come unscrewed. Also, it would

te nice to see numbers without having to turn the cameras over.
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The Nikon 35 millimeter is a poor camera. It's difficult to
load. It's easy to move the cassette out of line. T think

Ed loaded a cassette in one Nikon and took a whole roll with
the back not completely closed. It was a constant hassle to
Juggle lenses, filters, and films for the Nikon. I think we
ought to have dedicated cameras if at all possible. I realize
that may be a problem, We did not have proper stowage for

the Nikons. The Hasselblad was nc problem. I think the Reseau
plate on the Hasselblad has to go to allow us to tzke night

glides.

The disadvantage of the Hasselblad is that we don't have the
capability to look through the lens, and I think that's

necessary for the future.

I do too.

In swummary on camers equipment, this equipment is old equipment
that was designed years ago. There are newer and better designs
by many companies. Hasselblad and Nikon must have better
designs than what we're using. We would enjein pecople to lock
at the new designs that give you increased camera flexibility
and ease of handling and loading. I think that is imperative.
We need to get new camera equipment and to move forward in

camera development.
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19.0 FLIGHT DATA FILE

19.1 C8M

We worked hard on the flight data file, and I am completely

satisfied with what we flew in the area of the C8M data file.

My system checklist was fine.

We didn't customize it too much. We got used to using it and

we're pleased with it.

There were a couple of surprises, but no big problem.

19.2 SW3

ATM Bocks: I've already implied that we didn't use the ATM
Reference Book as much in flight as we thought we might have.
But we always found the information we needed in that book when
we wanted it, especially on the ATM experiment system. We had

no problem, with any of the ATM hooks.

The Stowage Book: I used it more than the other guys and had
more confidence in it than they did. They had approximately 30
percent confidence and I had 50 percent. We were burned mare
than a few times by trying to find something by referring to
the Stowage Book. I've made a lot of my comments on the dump

tapes and other areas about the Stowage Book. The trouble
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was the stowage book was impossiklie to keep up to date. Gome
of the items +they kept track of had no business being tracked.
Tne vrime example was locker E-69G. It took us 3 weeks to Iig-
ure out what it was. We found cut it was the trash airlock and
we could‘not care less what was in there. What we were inter-

ested in was what was avallabhle for cur use.
The Updates Book: We never used it.

“he EVA Checklist: It was beautifully done. I guess it was

the changes to the checklist that bothered us more than anything
else. I tcok care of most of the checklist changes, and it was

5 reai chore, It's too bad we had to dec it but I don't see any

escape from it. The EVA checklist was changed by recessity and

nct because it was inadequate. It was a gcod checklist ana the

cue cards that went with it were good.

The EREP Cnecklist: A good checklist. Bill and i found it
nandy. The cnly area that got us in trouble was in the eariy
part of the IREP checkout. You cannct blame cur filter prob-
lems on the checklist as ruch as you can the system of allowing
ourseives to get distracted and not getting back into the

checklist at the right place

The Flight Plan: There wasn't a ¥light Plan; it was a day to

day thing. We never looked at the Flight Plan much. The only
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value of the book was as a place where we kept a log of our
permanent general messages. That's where we kept the shopping

list. The malifunction log was in there, too.

Experiment Books: There weren't many experimert bocks.

That's right, they went $o cue cards,

We got rid of them and went to cue cards. The cue cards were
an excellent way to go; not too many changes per cue card. In
fact, we fabricated a ccuple of cue cards, one for 5063 comet

cbservations and another one.

i'd like to make a strong pitch on cue cards for repetitive op-
erations. Have small, "do loops" to summarize concisely the
time-critical switch throwing and cbservations that the crewman
performs. Do not include the prep or the stowage, only the
time~ecritical sequence for taking data. That cught to be
delineated separately and highly visible, and it shouléd be ob-

vious how to recycle.

There were a coupie of cue cards that were vague on that. One

was 201.

3019 wasn't so good. There was another one there that bit me

two or three times but I can't recall which one it was.
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Tl was a special stowage procedure; we were using the 1025

equipnment..

Tre actual operation when you gc back and start cver on 8183,

" mng thern recyc.ing ycu

Leading you in and out of the "do loop,’
ir the "ao loop." Those were critical operaticns that were not

nandled well on some of those cue cards.

2182 was one of then.

_og Books: We didn't have many log books because we used the

recording system Zor that.

Camerz log book is the cnly one. We didn't have enough of

thom.

The Bicmed Checkliist: We used that. We also had that backed
up with cue cards. There were some logs in the Biomed Check-

1ist for the _imb volume measurements.

We had many cue cards in the bag by the minus-7 SAL., I'd iike
to have had a separate place to stow a cue card re’stive to its
cwn experiment. I% would have made it easier to find. We had
to Joox through a big pile of cue cards almost as big as a

nock.
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Star charts: We made little use of star charts, There wasn't

much opportunity to use them.

If you have to go to the star chart, it should be a good one.
They weren't good enough for as many stars ag you can see in

orbit.

Systems Activation and Deactivation Checklists: We can't say
rmuch about those because we butchered both of them at the last
minute to make them fit the system. Activation was painful and
we've discussed all those aspects. The ground did a magnif-
icent Job of cutting up the Deactivation and putting it back
together with a teleprinted road map to follow. 1 felt uneasy
at first about deactivation because there were many areas where
we could make mistakes and forget something. I was pleased to

find that all things got done. The ground did a very good job.

I'1l second that.
I will too.

Systems Book: We used that book quite & bit. Sometimes I
wished we'd had two, but for the most part, it's Just as well
we only had one. We didn't need two books. There were anly
one or two times when it would have been nice to have had two.
That was a valuable book. The correletion cue card and the

correlation section of the Systems Checklist were invaluable.
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We could have gotten inte trouble without good data one how to

correlate the Flight Plan cor the pads to the Systems Checklist.

A metal front page cover on that bock would have been nice with

the correlaticn section immediately following that.

19.3 Crarts and Maps

We shguld have something which is analogous toc the plot-board
display which they have in the MOCR. It doesn't have tc be
fizt, TIf i1t's more convenient to make it flat, that's fine
teo. The crew in orkit should have an instantanecus diswvlay
available to let them kncw where they are in terms of land
maps, waere taey are relative to the Scuth Atlantic ancmaly
descending/ ascending orbit, waere they are going, and where
they're zcing to be in another couple of crbits. Eaving to
pull ocut a book to see where your EREP slider cocrdinates are,
and then figure out where you've been or where're going to be
is too time consuming. The net result was we rarely did it.
o1 the AIM, 1T we knew where we were relative to the South
Atlantic anomaly, we could have worked the praoblem of the false
triggering more easily. We could have had more significant
visuzl observations 1f we had known when we were coming up on
scmething at a glance. As it was, it was useful to have the

=RZF slider on poard but that's not the answer for the fulure.
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We need more precise maps. The maps we had were not good
enough for pinpeinting detail on the surface of the Earth. We
could see greater detail on the Earth than we could detect on

the maps.

Yes.

Can we correlate this orbital track dispiay that Ed's talking
about, a moving map display, with an optical device to see in
detail the area over which we'lre flying; something tc enable us
to zoom in on an area, look around, and then zoom out. We
should, at least, have a map reference that will match the de-

tail we can see.

The reason for that is that we got into the Earth observations
a bit late, and it was going to be very extensive and time con-
suming to get better maps. We probably got them as good as are
available, We got enough data, photographic and otherwise
around this Earth, that the cartocgraphers should be able to put

together some orbital maps. That would be useful in the future.

19.4 Flight Planning/FDF

For flight planning, our higgest problem was in those first
20 to 30 days. Problems in flight planning, which were signif-

icant, were all encountered there.
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I'n now a believer in onteoard flight planning with ground sup-
port. I reaiize this may enccurter considerable resistance,

but the flight planning for almost a month was a dismal failure.

Inat's provubly the wave of the future. We ocught to start
thinkinglpositively abcut getting the ground tc relinguish a
1ittle bit of their detail conirol cver what is going on. The
ground should play more of u support and a monitoring role,
instead of doing zll the active planning. Flight plannirng by
committee 1s inferior to flight planning by the responsible
individual who kas te do the Jcbk. The guys doing the work have
got a better feel for how much time is required to do someihing

than the guys cn the ground.

Under that scheme, there is a strong sense of personal respon-

sibi?ily that apparently did nct exist under this cther scheme.
Yes.

The ground certainly ougkt tc be responsible for figuring cut
where we stand in terms of total missiocn requirements, those
accecmplished, those to be done, and what we shculd concerntrate
or.. But in terms of figuring cut what you do with every 5 min-
ures of your day, that's for the guys on board to decide. They
can be more efficient in making those estimates. That's the

way we should go ir the Tuture, especially il we're able to 1y
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up to 12 people or so. One individual can be responsible for
putting together an overall plan on board. He's there, he can
see the onboard problems, talk to the people face to face and

understand what is happening.

He alsc has minute-to-minute communication with them and can

keep up with the traffic,
19.5 Preflight Support

With the exception, I guess, of JOP summary sheets, I never got
the impression that the FDF was running so far behind that it

was hindering our operation during preflight.

The only thing that bothered me was some rather obvious errors

on the 5183 and 8019 cue cards which appeared as late as a week

. before flight. And, again this was the case because we did not

have a simulator to work with and it was not properly brain-

stormed. Other than that, I think that we had great support.

Do you have anything there, Ed, other than Jjust a JOP Summary

Sheets where we went right down to the wire?

I guess I really ocught to mention that and the JOP Summary
Sheet. Even though those things did come in late, we made a
special effort preflight to get those things done on time and
I think we probably did as well as anybody else could do con-

sidering how everything was being changed. I think the people
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that really worked that one. Al Holt in particular deserves

a real note cf credit for keeping that whele thing ccrntinually
Juggled and commensurate with everybody's requirements and, as
well, making it work for us. Those things really helped us in
flignht; had it not been for his diligence, we would have been

much worse off In terms of operating the ATM.
POGUE Z decn't see how he did a2l that work.

GZBSQN Ee turned out an awful lot of work in a shert period of time —

only 6 or 7 monthe there.

CARR; T thought they 4did a good job of getting the FDF updated.

: There were some last-minutes pen-and-inks and, of course, my
pet peeve from the beginning was I didn't want to take any TIF
with the whole bunch of pen-and-inks in it. We tried like the
dickens to keep from making changes that would put us in a
position where we had to do pen-and-inks at the last nminute arnd
I think that attitude on everybody's part allowed us to launch

with what I consider to be a pretty good FDF,

PCGUﬂ John O'Neal is a good man and he's always done good work. I

think our FDF was particularly gcod.

CARR? Well, I think we can salute John O'Neal for his coordination
efforts on the whole FDF thing and Jjust getiing it all run to-
gether. He and Ted Guillory and all the guys that worked on

it, I think, 4id a very good Job.

19-10



POGUE

GIBSCN

CARR

Change Control System: I've got no quarrel with it. T think
that the CPCB was a good thing to do; it certainly did cut down
on capricious changes. Because when you knew you had to clear
it through = board of people, although it's a somewhsat-
bureaucr@tic method of doing things, it certainly served as a

good filter and minimized & lot of changes.
Yes, it makes a guy think, do I really want to de this.

Once in flight I found myself more open to changes because
you're there and you realize what you can handle. I think you
can handle a great deal of change in flight. So, I'm not sure
whether that was toc much of an inhibiting factor; it's too
hard to tell until we find out what people really wanted to do

once we discussed it with them.

Let's make one thing clear here. We are not by our comments
condoning the purpetuation of something like a CPCB in all
phases of FDF development because I think one think that NASA
has got to guard against and particularly in a procedures de-
velopment area is getting a bhureaucratic attitude. You can end
up putting in so many filters and so many impediments that you
can't get anything done right. Iet's don't do that. Let's
stay fresh and flexible and let's not lay the filters in until

we really need them.
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Reali Time Procedures Changes: They were a painful, but they
had to ©e done, If I got the feeling that changes were begin-
ning to beccme too capriciocus, 1'd have let the folks on the
ground know. I must admit that a couple of times I was driyen
aimost to the edge of hollering at the ground and telliing them
to know off all the chicken changes that were coming up; but
for the most part I feilt I understood why the changes were
being sent up and I didn't fight them and the loss of time re-

guired to update out checklist was painful to me but understcod.

Watching Jerry and seeing what bocks we actually used, I was
wondering whether it was necessary to be continually changing
that many bocks, think we ought to cut down the number of
things which we expect to be changing in flight. I personally
would feel that the whele mission would have benefited quite a
bit more if Jerry had been over by the window with a camera in
nis hand rather than changing data files which we were going to

leave up there anyway.
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20.0 VISUAL SIGHTINGS

Countdown: During the countdown, my visual sightings consisted
of a triangle of light blue. I could see the launch crew
working out arocund the vehicle but I can't say much more about,

visual sightings during countdown.

Powered flight: As soon as the BPC went, I had a good visual
sighting of millions of lumens of Sun power right in my face.
I could hardly see the panel in front of me, much less out the

window.

I didn't see much until insertion and then I had to put my head
back and look out the window and to see the curvature of the

horizon. After that time; I had tec look inside the cockpit.

Sunrises and sunsets impressed me the most. I remember being
very moved by them when I saw them the first time. I was
impressed by the flood of light at sunrise and looking over and
seeing poor old Bill on the right side in the dark. There I
was shading my eyes and squinting, trying to see my instruments
and he was busy reaching for the floodlight trying to get some
light on so he could see over on his side of the house. We

saw the SIVB when we turned arcund. When we came off the SIVB
and d4id the transposition and looked at it, we had a distinet

impression as pilots that we were doing a split S5 right into
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the ground. Then we watched the SIVE as it moved of f andg It
icoked nomina: with the panels opening up perfectly. After the
separation burn, we saw the 3IVD moving off and we saw the APS
ventirg down. During orbit we saw other satellites, bright
flaznhing objecis ln the sky, either higher or lower than us.

For the most part, I guess they were all higher than we were and
Wwhat wo were seeing was the sun bending off these things. Some

ci them were csclllating, indicating that the body was tumbling.

Cne thing you certainly don't have in orbit is depth perception.
Thnings arec usually 2 good distance from your eyebalils and with
enly 3 or L inches between vyour eyes there is just no way of
getting any perception as to where you are relative to that
ocblect. I realized tais when Bill and I were working on the 5190
and 5193 antenna and chipping off bits of insulaticen which would
go fiyving away with the gases going from the PCU. After 5 to

10 seconds, these things would he out there reflecting in the
sunlight. TEspecially when we were at the terminator, I cculd

ne longer tell whether that thing was something else in orbit
with us or whether it was the insulaticn or whether it was another
star. You just lost all perception. It could have been only

20 yvards away from me or 30 yards away or 100 yards, maybe miles.
I don't know. Bui very rapidly yvou lost any concept of where

you were relative to the object in distance.
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Landing end Recovery: The visual sightings were some beautiful
drogues and some beautiful mains. Alsc some nice green water
around the windows while we were stable II. I guess one of the
prettier sightings was to lcok up through window number 2 and
the hatch window and to see C0ld Glory flying at the top of the

mast of USS New Orleans.
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21.0 PREMISSTON PLANNING

We went Into the launch time with things rather stable and I
think when you have s rookie crew, it has to be that way. I
think it would have made things very tough for us if we'd have

gone in there with a lot of chaos.
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22.0 MISSION CONTROL

During the launch phase, the l-minute reports by Cap Comm were
very good., It was good to know that every minute you were going
to hear something from the ground, and we had good comm all the

way up.

Real-Time Changes: We had quite a few of those but they were
done in an orderly manner and for the most part we did not find

ourselves really hampered by those.

Communications: We've already touched on the problem with ARIA,

particularly during reenty, that was a problem.

Communications through either ARTA or New Foundland, whichever

that was, at Insertion time was not very good.

You get the general impression that if you really want to have

very much comm with the ground, you sure need more satellites.

Looking back at the first 20 days, there was & communication
problem. However, it was a human-to-human communication problem;
it wasn't the system. Ancther area of communications is that

we need to be careful to keep our lines of communication open
and to say somethling when you're talking to each other. We
should not let ourselves get buried in jargon, procedures, and

systems and forget to be humanhs snd understand the human factors
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o0f what we're doing. The early mission phase was certainly

that. Leit's not get curselves into a position where you're
legislating how you're going to operate by committee. There

is no substitute for individual responsibility and initiative

and it's got to be maintezined.

GIBSON I see it onbcard, people were n0v wilLing to allow the
individuals onboard to make decisions te do things which might
have involved a Iittle flexibility in the way in which things
were dene, but nonetheless, from our standpoint done more
efficiently. I thirk many vpecple were so worried about doing
things at the right time and in the right way that they never
realized that in the process we were doing things completely
wrong., JASA has a tendency to dc that, We've got to meke sure
that when you finally come down to the end product, you allow
humans to have flexibiiity in the system, both on the ground

and onboard.

CAFR Just because you have a system that works great right now doesn't
mean that that systenm is going to work great in the next
generation of people or eguipment. We should not allow ourselves
to be gaddled by & system that has worked in the past. We

should keep our minds cpen and kKeep initiative flexibile.
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We encountered problems the first 30 deys during activation when
we were hit with a high workload, and we weren't permitted to
recover, The pace quickened and we never got the chance to
become organized, rested or efficient. We were initially pushed
into the back side of the power curve and held there. The
sequence of events started before we flew. Al Beasn recommended
a day off during the first 6 days to allow us to catch up,

rest, and get organized, This day off was eliminated before

we flew. We should not have ellowed this day of regrouping and
recrganization to be left out, and the pecple on the ground

should have recognized the value of the dsy off.

During the first part of the flight, we had fullness in the head
which kept the crew from operating at 100 percent; Although

the time line sllowed for some growth in speed and efficiency,

it assumed that the crew was learning at the rate of 100 percent.
We could not do this the first week. We did the DITO's in the
nmedical area but they got us bhehind. We worked several 18-hour
days to catch up and were pushed into a higher level of fatigue
and job inefficiency, We were surprised and disappointed with
the philosophy of the Flight Plan., The objective of SL-2 was

to set up shop and do survey work with the instruments on board,

8L~3 covered all the aress with some emphasis on the areas from
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SL-2. They covered everything that was to be worked on board.
In the pericd of time between the first and second missions it
was to our advantage to find cut the fruitful areas of the
vrevious missions and work them heavily. We thought we could
use the experience from previcus flights and our own judgment

to get more selective data., Instead, it locked as though our
workload was made substantially higher than what was anticipated
before the SL-3 missien, The fiight planners overlocked the
fact that SL-3 was allowed to come up to speed at their own
rete. The geal of the flight planners appeared to be the
pursuit of high quantity with substantially reduced gquality.

The missicn was being planned like it was the only Skylab flight
and ornly 2 weeks long. Everything was packed in at the beginning,
with no rationale, We were dissatisfied with the direction of
the mission, overtired, and disorganized. We made mistakes that
were expensive in terms of data and time. We got lower quantity
and quality of data because we didn't start out at a slower

pace and come up to speed on our own power. People are teking
the wrong approach to those first 30 days. Another thing that
bothered me was that there was very little trade of thought and
original ldeas the first 30 days. It was strictly a cookbock
mission. This was a waste of all the effort to put man into
space. Crewmen should be sble to create new spproaches to

enhance the gquality and quantity of the data returned, but we
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cannct because of the press of the time line, and our own level
cf fatigue. We should have called a halt to the whole thing,
and called for a day off, The flight plenners should have
given us some free time each day. This is & general rule to
start the activation sequence., They should have given us a
snopping list of useful items to be done, then we could have

set our pace and remained efficient.

Experiments or DTQ's should not be flown unless the crew recelves
adequate €raining on the ground or very substantial on-the-job
training in flight., The general philoscphy of the mission plan
should be discussed and understocd by =211 of the crew, flight
planners and the mission managers before flight. Unfortunately
this was not deone. Ve ﬁll regret the approach that was teken,
and I'm glad we had those extra 60 days to recoup ard pour it

out.

The migssion plan and mission planning decuments were sent to

us and they all arrived on time. We didn't have time %o go inte
those things and know them, nor did we have a good briefing,

or sitdown man-to-man sessicns with the people who were going to
te directing us. We never got any discussion on mission plan-
ning, and the flow of last-minute mission training deesn't

allow you to do mueh gquiet thinking., TFor seversl months prior

to our launch, 1 thought I told everybody I spcke to that the
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SL-4 crew did not have any intention of running at the same pace
that the 513 crew ran because we were going to be up there
considerably longer, and we were going to have to set up
housekeeping and exist up there in an endurance situstion. I
didn't think that we would be able to run at the same pace ag
Sl~3. I thought I made it clear that the three of us are
lowwkey people, less energetic than the SL-3 crew. Apparently
that word was not as widely disseminsted as T thought. Had I
realized that people were planning on our producing 28 man hours
of science per day, beginning early in the mission, I would have
told everyone immediately that it was impossible. We did not
plan to operate in that mcde, The statements that Ed has made
hold for the three of us. We were backed up against the wall
because of a poor initial deelision which put us on the defensive
psychologically. Because we felt that we had to produce, we did
not call the situation to a halt early enough. I promised
myself before we left on this mission that if anyone started
pressuring us we would protest very quickly, that we would move
at our own speed, and that nobody on the ground would stampede
us., Unfortunately, we did not put that plan into action up
there; we allowed ourselves to be stampeded. T think science
paid a horrible price for that as we fumbled threough the first
10 to 15 days of the mission. People should realize that when

you change a man's environment, it tekes him time to physically
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CARR adjust to it. Those of us who live down here in the flatlands
{coiT'D)
of Eouston certainly should intuitively recognize that a person
who goes to Denver on vacation or on a job must have a little
time to become acclimated to the new environment. You shcould be
able to extrapolate from that the impsact of meving fram a 1lh-psi,
one-g situation to a S5-psi, zero-g situation. I don't know how
ir the world snycne could possibly assume that three guys could
go up and immedlately work at the pace of the preceding crew,
delivering the same amount of goeds in the same time, Cbviously,
the flight planners were not thinking. They were just ccloring
squares and filling in checklists. Thaet is no way to operate
a mission.
CARR The fgult lies with thelcrew as well as with the people on the
(CONT'D)
ground. We did not properly assess the situation and do something
about it quickly. I think there was too much pride on both
sides. I must say that we had a very strong impression that
people on the ground were meking darn sure that we did not get
ahead of them as the last crew had done. Apparently it embar-
rassed the ground that the SL-3 crew got zhead of them. We
felt that we were paying the price and the penance for the
so-called sins of others. Be that true or not, that's how we

felt, All this happened because a lot of people didn't sit down

and really thiok things through. What amazes us is how this
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situation menzged to perpetuate itseif for 20 days before
somebody finally did something asbout it. Again, we are as
g1ilty =5 the people cn the ground. We made scme feeble protests
or. the dump tapes, explaining the reasons for our mistakes and
maxing a few pless for mere time, but we never did anytaing
definite about i%t, We were 20 dayz intc the mission when I
finslly Jet toose corn pocor Hank Hartsfield, who was on CAP COMM,
and somevody IinaZly did scomething., But nesriy 25 percent of
the mission was shot before we changed cur mode of coperation.
We need to go back, think that sort of thing out, make surec
that we rever get ourselves into that posture again, Bill, do

you have anything to add?

Ycu have covered it rather well. What appalled me was that the
redia analyzed the situaticn before our ground people did. I
think that's nmute testimony tc a failure in the organization of
cur system itself{. No one on the ground was responsible for
saying, "I've beer listening to these taves, and either the crew
is overworked or we're doing the wrong things. Let's have un
assessment of the situation." It appeared to us that people
were cempletely oblivious to the rather pointed comments that
Jerry was making on tne dump “tapes at night, disregarding them
as the blabberings of & tired crewman. We felt we were working
with & complex, impcrsonal system in which no one had responsi-

pility for totai cperation of the mission.
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23.0 HUMAN FACTORS

23,1 Preflight
Preflight Health Stabilization and Control Program: It was g
burden on the crew; I hope that no gther crew has to go through
the prefiight health stabilization program that we had to go
thrcough, We hope that we have gotten enough data for the food

people so it doesn't have to happen again,

I think it's a good idea to try to minimize your contacts before
you go so that you don't end up getting sick Just the day before
launch. On the c¢ther hand, I think we found ocurselves, espe-
cially over there in building 5, walking by pecple who were not
primary contactgs, who didn't have mesks on, on occasion and yet
5till not being able to talk to a wife without & mask on. I
didn't think that was a reassonable thing and I think we ought

to get a little more congistent and maybe loosen up a little

on the sbility to see wives and other people.

The more responsible the individual was, the more he adhered
to it and the less responsible, the less attention they paid

to it. I find that to be almeost universally true,

Medical Care: I have no gquarrel with the medical care. Welve

gotten all sorts of good medical sttention., Our flight surgeons

23-1



CARF
(COKT'™D)

POGUI

GIBSON

did-a beautiful job of keeping track of us and we had good
cordial relaticns with them and we just have nothing but praise
for the people who interfaced with us. In the eXxperiments
testing area, the people who drew the blocd, the people who

did the M092, M1IT1l, all the experimenters, all whom we inter-
faced with were easy folks and they were wvery solicitous of

us and we appreciate that attitude on their part,

Time for Exercise, Rest, and Sleep: Preflight, no problem
wibth that. We scheduled our exercise and we got it and we were
in good physical condition when we left. 1 don't think that

we were as badly fatigued as other crews have been when they
launched. I think that we were in pretty good shape when we

left.

I agree, but I still cobject to this last-minute flurry of every-
body wanting to brief you the last couple of days., I think the
last 2 days there should have been no briefings at all, Person-
ally, 1'm going to say this. I would asgume that we ask for
the ATM briefing down at the Cape, but I think that we should

have used the time for ourselves.

We could have moved it up a little earlier but at the time it

seemed like that was the way to go.
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Medicel Briefings and Exams: The medicael briefing itself, I
tiought, was a rather empty formaeiity - that closed TV thing
we aid. I thought that was a rather empty formality that really

wasn't too terribly necessary.

Eating Habits and Amount of Food Consumption for F-5 to 5-0:
We were on a food thing and everything was pretty well rigidized

o that.

23.2 TFlight
Appetite and Food Preference: Appetite inflight versus 3 weeks
preflight. At the beginning of the mission, our appetites
were diminished, but it didn't take long for them to get pretsy
much up to normal compared with preflight, But, by the middle
of the mission until the end, our appetites seemed to increase

beyond preflight levels.

Yes, mine was on the increase throughout there towards the end.

Difference notable in feood taste inflight versus preflight - T
did not notice the big difference that a lot of people have
noticed. T thought most of the food tested the same inflight

as preflight.

I felt the same also. I was looking for that taste differernce

put it never showed up.
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PCGLZE 1 netlced a change, but then I 2ad more nasal congestions than

1

you 4id.

-

folfat

GIBE Ok I personally Telt I wanted food with meore spice and I felt that

before flight, inflight, ard after “light.

CARE. Yes, 1 thirk tnat wasg jusi irn gereral the blandness of the
food. Change in food preferences as the flight progressed - T
would say iv didn't mexze any difference whether we were up theres
or cdown aere. I think that if we'd beer right in one g and
locked up that long, the charge in preference wcuald have been

about the sume,

GIBEOK Few thzt we've been dowrn for cver 2 weeks, I feel the same
food preferences that I did inflight. I liked what I zate up

there and I ‘ust liked the same thing,

CARE Turzey and gravy gives ycu that same queesy feeling,

GIBEON That's right. I still don't want tc have chill and gc stand on

ry head anymeore.

SLEEON Size of food portion and meal portions - I guess that T would
say my eating habits ocutside of this tend toc be that T eat a lot
of one thing ard not ruech of anything else in any given time.

I found it kind of hard to just nave a little smattering cf

three or four things in a meal,
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POGUR zating is a highly persoral and subjective thing and you're
going to get all kinds of different answers. I Just didn't

like the food; that's ali there was to it.

GIBSCH  Well, the hardest part of that whole program was that you
couldn't eat what you wanted when you wanted, even though you
might end up eating the same guantity of foeod throughout flight.

You didn't have any flexibility.

CARR Most acceptable foods - I think we can spesk in generalities
aere, One, the frozen food wes most acceptable; two, the thermo-
stabilized food with the exception of the turkey and gravy was
second best. Thne thermacstabilized fruits were delicious and
wher: chilled they were really great, We really liked those,

Cf course, the last pricrity was the dehydrated foods,

GIBSCH 1 liked the peaches and pears and the pineapple when you popped
them into the freezer until they got a little slushy. Then

they were great.

CARR Food Preparation and Congsumption: Problems with rehydration
(mixing, gas) - We had gas in the water. I don't care what
anybody says, it was gas. After we worked the gas cut of the
water (I guess it was about 10 or 15 days), the only gas
provlem we had was the gas that was generated by the food it-
self vwhen you added the water to it. Foods that did thai were

the potatoes and the barbeque veal to a small degree,
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GIBSON I tell you, when you put hot water in potatoes and shake i%t,
you ended up with = very tigat drum, A couple of times, we
did get a&n explosion and it was rno fun to elean up. FPotatoes

were not toc bad, but scome of the others were terrible,

CARR Cocffec and tea were both gaseous; I guess 1t was because they
both nad aromatics In them; as soon as you release those
uromatics, vold have = pubbling mixture that you had teo do
something with or you ended up drinking 2 lot of gas which
was lrmediasely evident to you and the people arcund you,
Rehyvdration in genersl — we did not give the rehydration the
time that it regquired., Most of the time if we rehydrated the
food and ate 1t irmediately whether it was prerchydrated or
not. Scmebtimes your corn was & little crunchy cor your veal
was a tad crunchy or you fcund littie pocket of powdered sauce
in the spaghetti or wveal that didn't get fully rehydrated.

We ‘ust este it an tecguse we did not have time to fool with
o

renydrating carly and putting it in the tray.

POGIE We coculda't do it because of the gas vroblem you mention early
aryway. You put it in there and the food tray tocp would pop

off,

CARR For ®uture rehydration it locks %o me like you probably ougnt

tc give up on this nicety of rehydration and let 1t sit for
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half hour or 2 hours or something like that. You better start
figuring right now if you are going to rehydrate food, it had
better be instantly rehydratable in 5 or 7 minutes, then

ready to eat.

Either that or buy off on more time on your schedule for doing
all this. You need to go down and rehydrate the foed
L5 minutes prior to lunch time and this flight would not let

you do that.

Food temperture — The cold water was cold; the hot water was
hot; the heaters maintained the heat if you could get it to

the well in time.

1 thought the temperature of the hot water was just great for

the hot food.

I thought the cold was sbout right too, Effect of water flavor
and gas content - Water flavor didn't effect the food as far

as I know. The gas content was a real bother the first part

of the mission. We somehow got rid of that gas. I don't know
where it came from. I don't think it had anything to do with

the guality of the water. During activation, it was in there

and it had to work cut before we could get into a stable water
situation. Use of the spoon-bowl package — I think we adequately
documented the fact that we don't like that thing and we don't

recommend that it be used for any further flights. The conical
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pack- is by far tke superior. What vyou shcud do is tailor your
focd Tor the use of that package, Use of spoons - For the

most parL, I found them a little tec small. I used the tig
svoon. Opening of cans - We consider those cans to be rather
dargerois. For the next generaticr of zans, we should find
something better. TFene of us cut curselves tut the potertial

wes there. I had half a dozen tab failures. Censwunption fron

cans - I have no oslecticns,

Food Waste Stowage: Zurnctlion cof germicidal tablet pouch -~ We
never used then, We nad them ia the OM, but I thirnx they are
more Lroudle than thaey are worth., Undesirable oders - We did

get zome cdors in the food-disposal area and we had some grmell

ot

here. We already talzed sbout now we needed tc keep that area

e

z

g

Pecal Container: I think we ulready adequately debriefed that,

Jrine system has been adequaiely detriefled.

Water: Chlorire taste and odor - I was notv irmpressed by 1t.

We only used uhe CM waser 1 day and I didn't rnotice any preblem,
Icdine taste and odor - no problem. The gas-water separgtor
was removed from the CM, Intensity of thirst during mission -

That was no different than here.
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I wanted more to drirk bput I don't xnow way.

Work-Rest/Sleen: Difficalty of goirng %Yo sleev - We zli st
Lime or anothoer exgerienced difficulty in golng to sleep; In
some cases, difficulty in staying asleep but for mest part
the probiem stermed fraom overfatique or heavy activity prior
Lo pedtime which reguired time for youa toe unwind befere you

can geot to sleen.

It was like the srowball effect. OCnce you got behind tne power
curve, you could ncl ftuke time cff to unwind arnd it was very

dAifficult to get back up.

“his is a cuse wiere orboerd Tlight plamnning could adfust the
work schedule for this type of situation without Zoss of wval-
ugble data, Duration and adequecy - I thirk that is tied in
with the words we sald bpefore, dotwithstanding the remarks

of the §1-3 crew that & hours of sleev was sufficient for s
crewman in zero g. 1'm not buying that I think we shouid allow
8 nours of sleep whether the crewmar sleeps or rnot. I person-
a.ly got aleong very weil and I guess ny average was 6.5 to

T hours of gleep. That wes adequate for me and the other

guiet time wes used tc read or write,

The thing is, we're using the first heour and half of that tlime
te unwind te get to sleep. If you remember, on ithe days off

we had no difficulty in getfting an extra hour of sleep,
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Restraintis. We have already discussed she restrainis. Sleerp

period programming - We just talked about that, Disturbtances -

Wo pretity well discussed <hat in the architectursl sectien

10 - . - . M -
of MUET. Oxay, In twhe ares of Wori-Rest /Sleep, let me reit-
erate that man, wiaether in zero g or one g, shguld not be

. - 5 . - . R .
worscd 26 tc 18 mours a dsy. A man needs tlime to unwind and

relax.

i waoull Try ground fiignt training which woulad hake cre shifiu,
working far a week, sleeping over In the MICH. XHecp the same

guys there for s weex, The thing ig that It is not cossible

1]

i

for three guys to keep up with three shifts of grourd pecple.
That's essentially what you've got. You got a competiticn
golng there. CThat's the way they lock at 1%. When fresh
troops come cn duty, they feel that they aave to get everything
done on tkeir shiit. If they'd workx a whole week and nct

leave the building over there and sleep over there, I'd say

'd buy the type of flight pianning we nave now.

Ixercise: I think the exercise thirng has been thorcughly
devriefed. Again, we can summarize taat. We started cut
demanding an hour-gnd-a-hkalf = day per narn, and we would have
liked <o have had it unbrcker and we finished the mission
feeling cxactly the same way., And I think we were right.

Duration and gquality - The extra gquaiiiy of the exercise weo
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CA=RE goct was very gocd., The ergometer was great for the cardic-

(
vascuiar system; the Lreadmill was groat for crne-g rascles.
ine ¥Mark I and tne Farx 12 were real gocd for your other
musclies., We did not use the Mark IIZ, HMuscle soreness during
or after fligat - Hore of us complained of zrny sigrificant
mizcle soreness during the flighi. After the flight, none
of us really complaired much of miscle screness uniil we hegan
rurning. B{ill and I had a bed complaint with the muscles in

I

the front part of our Zegs. Those were the muscles that bugged
us. Ed, I guess your complaints have been meore concerned with

the jeints. Perspiration during ronexercise periods was essentially

ncnexistent. Juring exercise, all threce of us perspired.

POGUs You know, there is an argument tc be made for disposable paper

sweatshirts.

GIBECE Cne of the problems encountered wien working on the ergometer
was that a layer of water bullt up on the beody. I used teo
build up Just a sheel of water across the back. You coulz
really get some pretiy big balls of water coming off ol that,

1f you moved yourselrf sround,.
CARE Inflight Oral Hygiene: Mouth discomfort -

POGUR A little it of bad vreath.
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Brushing frequency - I think we all tried %o brush at least

once a day. My average was about once every other day,

After the first 30 days or so, I was able to get close to an
average of once a dayv; before that, it was like once every

third day.

It's pretty bad vhen you are so busy that you haven't got

time to spend 3 minutes brushing your teeth.
Dental floss — I used it a few times.

I didn't use dental floss., Toothbrush adequacy -~ I considered
a soft toothbrush inadequate for my use. I use a hard tooth-

brush.

I used a toothpick and my Swiss Army knife and I wiped 1t with
Zephiran wipes because the toothbrush would nct get the food

particles out of my teeth.
I would like a harder tooth brush than the one that we had.

Sunglasses and Other Eye-Protective Devices: We did not use
sunglasses very often., I had a palr stuck by my locker behind
my food compartment, and I used them occasicnally. I think
that 1t would be nice if you had a built-in receptacle for

sunglasses by the window.
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The sunglasses did a reasoneble job of reducing brightness.
z wish we had had a small screwdriver onboard to tighten up

the screws in the glasses. Mire always loosened up,

Unusual or Unexpected Viswual Phenomena or Problems: I don't
see any heed for us to debrief this at this time. The light
flashes were covered on tape. The only visual phenomencn
that I experienced beside the light flashes was that I was
definitely aware of was the loss of visual aculty both near

ard distant,

¥or some reason, I never experienced it.

My distant vision was great and my accommodatior was already
pad to start with and it was reduced even further, so I was
glad I had the glasses. But remember that the fiuid shift
does pull your head, and causes the intraocular pressure to

incresgge.

For some reason, 1 never noticed that. I d4id a lot cof close
worx on the ATM and I always wore my glasses up there, even
with low light levels., And I don’t think I ever noticed eye
strain. I &id have some problems initially with bloodshot
eyes and the feeling that I had gotten something into my eyes.

So, we've got three different date points.
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CARit Eye. focus during rapid aceleration/deceleration ~ I didn't

notice it.
FLOUE I didén't either.

PCGIE Medicel Kivs: You knew we zlmost got to the end of our Actifed.
I think there were a half a dozen tabless, but I think they
cught to go a iittle heavier cr the decongestants. If you
have problems there, you have tc have encugh to follow that

treatment protocol.

GIBECK I think I got down to the lasw dalmain { %] there, although I
could have locked arcund if there were any other ones, but it

was the Last cne in that container.

fa

CAEF ther than that, there was more than enough medication. I
figured we hal too much, and we shouid have thrown awvay a lct

of the S8L-2 and 8L-3 stuff,

GIEBSOK We had aspirins coming ou% of our ears up there, too,
CARR Packaging or drugs and everything in the medical xits -
POGUE Some of the drugs were hard to get to.

CARR Cxay, how about the foil around the medical kit stuff?
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POGUE I didn't particulerly like it around some tablets you had to
get out, but it was ssatisfactory. It was sort of difficult
sometimes tc push some of these tablets cut after slicing off

the end of the package.

GIBSON  Tops thaf were ple-shaped were difficult. It was always a

difficult thing to get the vitamins out in the morning.

CARR It would have been better if we could put the pills in =a

dispenser. Adeguate instruction for use -
POGUE I thought the paramedical treining we got was very useful,

GIBSON I think vwe were really prepared for a large number of things

up there.
CARR Shaving: We've already covered that.

Radiation Dosimetry: No problem. Ed had a reading to put
every morning on the recorders from the passive dosimeter,
Bill and Ed wore theirs on their wrist; I wore mine on my

right ankle.

Personal Hygeine: Thoroughly, discussed.
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FOGUE
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POGUE

2L.0 OPERATIONAL DTQ'S

zZnvironmental Microblology: I did most of the sampiling there
and it was no problem. I would suggest if we had the capability
that we bring back & couple of crew-selected samples for
microbiclogy. I had a couwle of places from which to get
sampies, and I thought we should have brought back a couple cf

those samples, arcund the worx stations mostly.

i'd iike tc comment on those bottles in the Med kit. I did the
first of them. I 4id nct like the container you carried the
little bottie around in. The Velero came off the bottles and

they all came cut of the container.

Radiation Measurements: I did one early in the mission and Bill
did one later. We had a lot of problems with the R8M and we

were not sure 1i was working properly.

That's right. The reason was they did not give us a window
and a time. One thing you needed was a proper time <o take a
reading. There was somewhat of an unreelistic reference to
the RS8M. I had to take the R3SM uﬁ to the BTS for every EVA,
The checklist said to pericdiy monitor the RSM, and if the
radiation level got above a certain value you were supposed to
call the ground. I never looked at the thing again until I

took it back down and stowed it affter the EVA I doubt if anybody
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FOOUE

POO-UR

CAEFR

POCUR

CARR

gelse ever locked at it. It was an unrealistic thing because

you were so busy doing other things.

Contamination Assessment: That was the work you did out the

window with the Nikon, wasn't it Bili?

Yes, I took the pictures. T thought that somebody had not done
thelr homework because there was a bad reflecticn off the
inside of the window surface., I'm not sure how well the
plctures turned cut. I think the cne of the wardroom turned

out pretty well, but the ones in the STS were not good.

Water Sampling and Todine Montoring: They were simple, straight-

fcrward and easy to use. I have no other corments.

Carbon Mcnoxide Monitor: We hoth did that; i1t was a very

simple thing to do.

The preblem was that the monitor was already indicating a

percentage of carbon monoxide before you did the test.

Yes, that was rather bothersome.

Parasol Material: We brought it in and it was no big thing.

Taste and Aroma: It was no problem for us to do. It just

toog a little bit of time and we all managed to do 1t. We



were rather surprised to see that our taste and aroma

sensitivities were much higher than we expected.

GIBSON Yes, one thing related to that which we've talked about since
we rebturned is that in the taste test all the paper taste&
bitter,lregardless of what odor or taste eventually came
through. We were wondering, since everything was covered with

plastic, if the plastic was the cause of the bitter taste.

CARR Food Package, AVC, and Girth and Height Measurements: Already

been covered.

Sweat Damples.

GIBSCN 1 think another method could be used to obtain the sweat samples.

I don't see how very much dafta can be obtained from the samples

obtained using wipes.
CARR Blood TFlow in the Limbs has been covered.
Sterec Photogrammetry -

POGUR Trying to accomplish this DTO with only one crewman using a

flash attachment was not the best method.
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