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DESIGN CHARACTERISTICS OF THE SLEEP RESTRAINT

'SUMMARY

The Skylab sleep restraint was extremely well received by all crew-
men and was compared very favorably to the Apollo sleeping bag by

those with flight experience in the Apollo Program.

Two minor shortcomings were evident; the body restraint net trapped
excessive air around the legs of the user causing a local thermal
problem, and some of the crewmen felt that the various pieces of
the assembly were poorly labeled (causing some confusion during
changeout) and were too complex in design for the simple purpose

they served.

Only one major complaint was voiced by a majority of the crewmen.
Getting into and out of the sleep restraint through the neckring
was inconvenient, awkward, time consuming and potentially hazardous

in the event of a real emergency.

The Skylab sleep compartment was discussed in Sky]ab Experience

Bulletin No. 3.



PRE-SKYLAB EXPERIENCE

During the Mercury and Gemini missions, the crewmen slept in their
‘couches, restrained by their couch restraints. Since they wore

their space suits constantly and were continually restrained, a

sleep restraint was unnecessary for either thermal comfort or

retention.

The Apollo Command Module employed a "s]eeping bag" sleep restraint
to providé warmth and retention for the s]eeping crewmen. The bag
was 164cm (64 inches) long by approximately 53cm (21 inches) wide
and equipped with a longitudinal axis zipper. Each bag had a neck
opening and was constructed of perforated Teflon-coated Beta cloth.
The material.was chosen because it had good abrasion resistance and
met the fire-retardation requirements of the Command Module cabin

atmosphere.

The bags had perforations of 0.15 centimeters (0.060 inch) diameter
on 5.1 centimeter (2 inch) centers to provide ventilation for the
user. The sleep restraint material was not very absorbant and one
crewman later complained that he always felt clammy and cold in the

sleep restraint.

The Apollo Lunar Module (LM) employed similar materials for the 1/6-g

sleep restraint used by the two crewmen during the LM's lunar surface

stay. The restraints, shown in figures 1 & 2, were strung hammock-

style within the cabin.



LM UTILITY TOWELS
(RED) 14-0112-01(2)
(IN -1-3 HAMMOCK)

LM UTILITY TOWELS
(BLUE) 14-0112-03(2)
(IN-3-1 HAMMOCK)

LUNAR MODULE HAMMOCK

FIGURE 1
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SKYLAB DESIGN
The Skylab sleep restraint provided thermal comfort and positive body
restraint for the sleeping crewman. It was attached to a support

assembly which was mounted vertically in each of the individual

sleep areas. The sdpport assembly had 10 mil thick, perforated
armalon fabric mounted on a metal frame which was 91cm (36 -
inches) wide by 182cm (72 inches) high. The fabric provided firm

body and head support for the sleeping crewman. Figure3 in-

dicates the overall dimensions of the sleep restraint assembly.

The sleep restraint itself was a PBI netting attached to the sup-

port assembly. The netting material was selected to provide venti-

lation. It had arm slits to provide the crewman with arm freedom

and a neck hole for his head. The neck hole was large enough to )
serve as an entrance and exit into the sleep restraint. Figures

4and 5 show the sleep restraint being used. A PBI overblanket was

attached at the foot of the sleep restraint and could be zipped

up as far as the crewman desired. It provided additional thermal

comfort as desired. Figure 6 shows the overblanket zipped up to

the users's waist.

The support assembly had a héad rest with removeable pillows

to give the user adjustable head support. It also had an ad-

justable, elastic strap to provide positive restraint for the

crewman's head. Three adjustable, elastic straps were attached



91cm (36in)

22¢cm
| {8.751n),..

47cm.
- (18.5 in) ,

|

49cm
(19.51n)
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§

t14c1

(5.5in)

182cm
(72 1in)

SKYLAB SLEEP RESTRAINT

FIGURE 3



SKYLAB SLEEP RESTRAINT NETTING

FIGURE 4
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SKYLAB RESTRAINT THERMAL COVER
FIGURE 6
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SLEEP RESTRAINT BODY STRAPS

FIGURE 7
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to support the assembly, providing the crewman with positive
full body restraint. Figure 7 shows a crewman employing

the full array of straps available in his sleep restraint.

SKYLAB EXPERIENCE

The Skylab air-to-ground transcripts and post-flight debriefings
have been compiled and analyzed along with in-flight movies and
still photos to ascertain the design adequacy of the Skylab

sleep restraint.

General

In general, the Skylab crewmen liked the sleep restraint. It was
compared very favorably with the Apollo sleeping bag and sleeping
without restraints. The strap arrangement, when properly adjusted,
held the crewmen firmly against the back support and gave them the
sensation of sleeping in a bed. They could shift their bodies to
any position and most of the crewmen reported that they could sleep
on their sides, their back, or their stomach. The arm slits were

very useable and were considered necessary.

The shape of the sleep restraint created a problem. Excess volume
at the bottom trapped a%r around the legs of the sleeper. This air
would not readily dissapate and when the workshop was warm, the
excess air would become uncomfortably warm. When the workshop was
cooler, there would be too much air to warm readily. One crewman
solved the problem by using safety pins to reconfigure the netting

and reduce the volume.

)
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Some of the crewmen felt that the sleep restraint was too com-
plex and difficult to use properly. One comment was "it looked
like it was designed by a committee". Several of the crewmen
modified the restraint to suit themselves by trimming away ex-

cess netting with scissors.

Part of the dissatisfaction with the complexity was due to the
packaging and labeling of the various pieces. rThe procedures

for installing the sleep restraint specified each piece by name
but the pieces were labeled with serial numbers rather than
nomenclatures. Unless one was quite familiar with the equipment,
it was difficult to identify each item. The packaging was labeled
as to location, but not by specific item. This caused a certain
amount of unpacking and repacking of items to find the specific

item desired.

The following references contain general comments about the sleep

restraint:

Reference Appendix Page Number
1 | 1
2 2
3 3
6 8
7 11
8 19
9 21

10 23
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Reference
1
12
16
18
21
22
23

Head Rest and Pillows

Appendix Page Number
24
26
32
34
38
39
43

The use of the pillow and head rest varied with each indi-

vidual. Only one crewman felt that it was in the way and

didn't use it. Others utilized it in various ways. Figure

6 shows a pillow in use. The following references contain

comments about the pillows:

Reference
2
4
5
10
1
12
17
20

Appendix Page Number
2

5

6
23
24
26
33
37
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Restraining Straps

The Skylab crewmen all used the body restraining straps and 1liked
them very much. The most frequent comment was "it makes you feel
like you are laying on something". The elesticity was apparently
very good and the adjustability permitted each individual to

vary the pressure to suit himself. Three crewmen would have 1liked
at least one more strap, while one would have liked a full body
sheet of stretchable fabric instead of the straps. The use of

the head restraint varied with each individual. Some crewmen

used it all the time, some of the crewmen used it part of the time,
and some of the crewmen used it not at all. Figure 7 shows all the
restraints being used. One of the crewman reported that the re-
straint straps served as an excellent temporary restraint for hold-
ing bulky items removed from the storage locker in the sleep

compartment.
The following references pertain to the restraint straps.

Reference Appendix Page Number

2 2
3
8

1

19

W 00 N W

21
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Reference Appendix Page Number
10 23
11 24
12 26
13 28
15 | 31
18 34
19 36
Blankets

The use of the blanket combinations available varied with the
individual crewman and the temperature of the spacecraft.
Generally, the crewmen used only the "thin blarket" or the net.
When the spacecraft cooled down sufficiently, some of them would
use the additional blanket, at least partially. One crewman
didn't use it, he merely put on long underwear when the temper-

ature warranted it.

There seemed to be some confusion as to nomenclature. Few crew-
men used the same terminology when referring to the blankets. There
was even a bit of confus%on on how to install the over blanket.

One crewman used safety pins to hold the blanket in place.

The following references contain comments concerning the blankets.

)
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Reference Appendix Page Number
4 , 5
5 6
6 8
) 10 23
11 24
” 12 26
18 34
20 37
Neckring

The only controversial portion of the sleep restraint was the

'} entrance and exit through the neckring. Five crewmen voiced the
complaint that it was too difficult to get in or out of the sleep
restraint. One crewman even enlarged the ring with scissors.
Apparently, the hole was nearly always large enough but the prox-
imity of the ceiling made it extremely awkward and difficult to
negotiate. Figure 8 shows a crewman getting into the sleep re-

straint. The following references address the problem of the neck-

ring.
References Appendix Page Number
7 11
17 33
18 34

22 39
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CREWMAN ENTERING THE SLEEP RESTRAINT

FIGURE 8




CONCLUSIONS/RECOMMENDATIONS

1. Retain the favorable characteristics of the Skylab sleep

restraint:

Adjustable, flexible restraint straps
Arm slits
Adjustabie/removeable pillows

Adjustable thermal protection

2. Improve the shape of the sleep restraint to reduce excessive

trapped air.

3. Consider the installation, proximity of ceiling and walls,
and ease of use when designing entrance into and exit from

the sleep restraint.

18
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REFERENCE SOURCE PAGE
1 SL-1/2 Dump Tape 151-09, Page 4 1
2 SL-1/2 Dump Tape 154-06, Page 7 2
3 SL-1/2 Dump Tape 160-01, Page 1 & 2 3
i 4 SL-1/2 Dump Tape 167-04, Page 1 5
. 5 SL-1/2 Dump Tape 167-04, Page 3 & 4 6
6 SL-1/2 Technical Debriefing, Page
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~§ 10 SL-1/3 Dump Tape 223-08, Page 9 23
11 SL-1/3 Dump Tape 239-01, Page 5 & 6 24
12 SL-1/3 Dump Tape 239-01, Page 19 & 20 26
13 SL-1/3 Air-to-Ground Tape MC-2122/3 28
14 SL-1/3 Corollory Debriefing, Page 10
& 1 29
. 15 SL-1/3 Corollory Debriefing, Page 29 31
16 - SL-1/4 Dump Tape 321-03, Page 17 32
17 SL-1/4 Dump Tape 338-02, Page 12 33
18 SL-1/4 Dump Tape 344-06, Page 30 & 31 34
19 SL-1/4 Dump Tape 347-05, Page 4 36

20 SL-1/4 Dump Tape 347-09, Page 3 37
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: Reference 1
Slyrlab hmew Tape 131-09

-) Time: 1831 to 2911 :

c: 5/31/73

1% 24 1¢  puT It's fairly Jdifficult to nress dovn on

ally a juice bag vhich is pulling
T tins. It's accordion style ot
the sare tine., I thinl we need sone sort
of sirall finger lLiole risht around tliose water
dispensers. Vater gun worlis and is easy to
use. It taies about 3 shots of vater before
vou gat chilled water but that's alrisht,
- The fruit J is viorlied out fine. The
bevarage dispenscr are too sra2ll, The
accordian dispenser that you put in there
for cach accordizn container we put in
there scens to vbe around 1,735 times as
door is aesigned. The Joors need to be
about 10 percent bigcer than they are.
They're hard to open - hard to close -
hard to get drinks din and out. . of. The
Cheesing dispenser vworlis find. The
eating utensils have vorked fird. It is
a2 necessity that they be held mnrnetically
Y. nt the teaspoon I thir!t is too s2ll. T
; brought ©y large spoon dom out of the

coxmanc todulea. The suing is called tha
sleep restraint is extreanily useful. Once
cad all and very good I thinl:, It is quote =
Y - unquote in any position you want. Vour
bacl, your side, on your stomach, as many
covers as you want. It's all beern quite
nice. Trans air lock - is all richt. DRisht

now the opening seals in the lid are in very

2ood shape. Plus it talies.a pretty heave.

You have to lie down astraddle of it and
- - really rwusle and twrist dovm on it im order

‘ to release the interloci: so you can get

the 1id locl up over where two peonle have
. ' to use it. %e have also talen to - talen
cur rrine bags and folded them double and
wrappad then in 5 or & turns of nray tape.
It was because we had a slight palpitation
the first night in and we dumped sone urine
bags fron the command module and evidently
they had quite a bit of air in them than
these urine hags have had. TDut ve've put
it in - put the urirne bags in, dumped the
air lock, tried to push it out with the
ejector and it would only rove - it hardly




Reference 2

o Dump Tape 154-06

Time: 16:23:21 to 17:46

6-3-73

Page 7 of 8
Putting them on ... except that ... the little
nozzle's flonping around and ... really not too
satisfactory. The water had air in it. There's
no doubt about it that every one of the drink's
"full of air bubbles and ... caution if you have
air bubbles ... drink it richt ... air bubbles
ees Yes, the salt spravs out okay, if you like
liquid salt (Yawn) and it's better than no salt

. at all. They're a kind of a pain in the

- neck. You ... pull open, and I prefer cutting

because when you pull them open ther's no tell-

ing which wav they're going to spray. When -

they're cut open they spray fairly uniformally

ess The utensils are fine, although I find

that I can use both a bigger fork and bigger

spoon ... Skylab-sized knife, for, and spoon

set, 1 g

. i

16 43 16 CDR - The sleep restraint, I think works very well

' and ... more improvements to it if thev would
.es The materials that hold vou against the
back more so0lid rather than three straps. 1
think that the improvement, but the basic idea
of being able to hold yourself asainst the back
with a strap works very well. The only thing
that I've left, and I don't really care for

is I don't like ... (yawn) so I usuallyv slide
down far enough in the ... to put my head next
to the - underneath the part of the pillow or on
the side of the pillow that faces towards ...

I seem to move back up so that the side of the
pillow holds my head back in towards my body

~and I sleep in all four positions ... my right
side, left side, back, and roll all over the way
over facing the ...

- 16 49 55 CDR Vacuum - vacuum cleaner I have not as yet used.
) And the wardroom table one might say we collect
there in flight and work there right on our log
books and so forth ... and I think the wardroom
table is excellent. That ends the M487-3 Alfa

debriefing. .

Leea
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Reference 3

5 j Skylab Dump Tape 160-01
S Time: 01:03 to 02:16
. 6-9-73
Page 1 of T
01 Ok 45 pLT «e. JOP 12, ... block 11, the reading on

dector 3 when we tweaked it up was 9000 as
opposed to ... of less than 1000.

. ol 35 L4 SPT Tape recorder, the SPT, with another comment
on ATM operation. The active region 31 which
is - was quite ... in H-alpha also turned out

. ) to be rather bright and prominant and ... XUV
either we ... and we have is very clearly ...
it looks as if it's a flare, and it's gone.
So this mskes me think that flare has ...
if you can ... in XUV.

01 43 27 PLT Hello, B channel, this is the PLT with ...
fcr the night. I'll send you a ... report ...
T5, Bread, was cne of the two slices was
eaten. For lunch meal 65, corn was deleted
"and potato salad was ... All I did was eat.
- All the snacks were eaten, except item 62,
) coffee. Total Delta water was plus 1.0,
A optional salt, zero. That's it.

jZL 15? CREW ces

SPT Okay. ... How adaptable are the wvarious
compartments for ... uses beyond their design
functions, e. g., does the sleep compartment
double for off-duty reading, et cetera.

CDR Yes. PFrankly, we haven't - our schedules
been such that we really haven't used the
bedroonm ... :

SPT Oh, I - =~

) CDR Yes. .
spT As a bedroom ... functions very nicely.
CDR Yes. Yes, I understand that and - -
CREW +¢+ hining in that ...
CREW cos

'; SPT (Laughter)




Skylab Dump Tape 160-01
Time: 01:03 to 02:16
Date: 6-9-73
Page 2 of 7

02 06 50

CDR

CDR

CREW

SPT

PLT

CDR

PLT

SPT

CDR

I don't think we have much of an answer to
the question. I -~ I don't think we have

The answer is - -~

- = the compartments for anything other than
what they were designed to be

That's right, we can't answer it.

How adequate are the sleep restraints for
sleeping. 1Is is useful for anything other
than sleeping? 1If so what?

I think it's been very good for sleeping, I

like the soft elastic restraints, and I wish
there was one more of them. The only other

thing that I knoir of that we'd use them for,
is when we grab one cover, over the LCG last
night, ready to pick up more ... the wall,

Yes. I like the restraints, it's excellent,
it really is.

Yes, I do too, I like it better than sleeping
in the Apollo bag, I find that I sleep with
all four positions that I normally sleep in

on the ground. 1 start out with what you call,
my back, and roll over on my right side, and
sleep with my right side to the back of the
bag for awhile, and then roll all the way
over on my stomach, until my stomach's at

the back of the bag, and then sleep on my left
side which is exactly what I wanted to be able
to do. Plus I can assume a more comfortable
position in there, for relaxation, ... than
the one that you assume when you're in zero-g
you relax. You can move your legs, ... your
back, or do something with it, and - and it
will stay there, because of the straps, and I
find that rmuch wore comfortable, than ... in
the bag.

)
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Skylab Dump Tape 16

Time:
Date:
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Reference 4
T=04

1105 to 1150

6-16-72

-~
e

51

4

e -~
- s

Ce ® o k } - - LA, R S it
e, frisndly/emp2 rezordcr, it's the 2ULT

W g siis day, evaluating tue Ire-
quoncy of Wk, My, starting with the
jacuct. Vs-- it al:os: daily. Yeu got t
Reep da mind, we're ia 2 little of ncminal
situation altlicugh bosicalls nomingl, the
is with 124 Lcaters oun. Thoare wes a span
of abcut Z or 3 days age wilch - the middle
of which, was whout 3 dzys 25:. The span
of 2 or 3 days, the =midilc of -alch was

© 3 dars wgo. ... the DN was warn
encu*h that the jacket wis not raquired.

Howaver, thaorae was ba2fose thzt, and as it
is now, w2're - have tle D)0 Lznters off

ia oxrder te help Lzep the weslishop temp-
eratures dowva. Tlhorefore, it is wern iIn

the workshep and chilly in the 124 2nd a
3 AR . P T 3 A
jaclet is 2n antr;ngl, uselful itazm. Thz

IV boots, I prefer thez - muczh prefer thex

to the triaagle zhoes and iwrzar them every-
day at every opportunity, but I do not
require the triangle shoes. Th:z IV zloves,
I have only worm one timz and that was on
our inftial zntry iato the het, Lot wor'shop
when w2 wore hz-d1ling ths centensicons or tha

sail I have a2t uszsd ther. sinzz. Tha Suro

- - Lst e

i r
hat ha not boen out of it's loachker, The o
pillaw on thz slenp rosztraint - scmetines I !
used It and sozetimas I dor't, I haven't realls
deciled., 2lankers, I have 2ot used at all,
The light %2£21e I have =mot put

|
vp, sSince I l
i

have not teen slecping in ry sleep compartment,
sane with the private curtcia, Penlisht is
used zlmost evervZay and c:rrizad at all times.
Scissors is used everyday, is xept at the

wmeal table and was used - ros:tly, alnost ci=-
clusively, 1s used for opering food packages
and also for trirming thc teleprinter messages.

The tool czddie was us2d during activation., 1
found it fa?gly hondy a: tha time, it hzs not
been usa2d since. I don't ~iss it. The portzble
fan, we have used the portable fan. It goes
along vith the - ry time estirates on when the
MDA heaters were on. Whea the worlishop was
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Reference 5

Slktylab Dump Tape 167-04

Time: 1105 to 1150

date: 6-16-73
Pagza 2 of 4§

11 33 22 SPT

-

o
&

¢ bagh. The Imergym, wno have used con
ff net very much. woaccd to Lry to
Ll .

-

R LI I B ™. .
do = Jed o Lnergynm
.

1

&
thialn four, waich

AR T O O
¢
"l

e
b - -
vy, o R T ] = .
LVe Slwas OO SZ2TD guzZidc
L
-~
.~
-

CeeV T o v . =3 A P - e =2
A.".LIJ CVver.la -9 thhers we 2N ;5.1 li..\-n
Y. H ? - .. ® . * [ A9 £
Trodon't nave thie right hind eof handle cn 2
1 - v .9 - P - z . . 2
anl vz - fho biggest dravtoclh Is nef enough
Lo (&)

lize cn the Ciergyrn, therzfore, it has aot
becn used very mush, The binccalcors we have
uvszd zt almost every ofpertunity. e did
corry up an exntra set In onr comzmand module
so w2 ceuld loct at the wozlishop and we have
uscd boti scts. 'le have beon using two sets
at the same tize. And theo cif-duty windovs,
the cnly thing I can say ¢bout that is, thera
are rct enough of them loching irn the righ:
direction and they are -not large encugh. The
wvardreen windew is nice ard large, hovever,
nov we are at high beta arjle it's looliing
out at the scuthara horizca. Te cannot se2
below us out of that wind-w anyzore and besides

taat windew has a big ice spot ia it now, as

you are probzlly zizre. fnd w2 az2ad - we

ousht to have tiggaer and rore - mare windous
ite tha rardroom wi T zl

wi
STE windews arve - they're verrs
they arc cbstructzd very nmuch by external
structures to the vehicle. That's all, thank
ycu.

seed, hovravar

Friendly tape recorder, trtis is the SPT with

M487-3 subjective evaluation of the following
items fer freguency cf $@, The jacket is

used daily, every other doy, depeading cen

how leng I'r spending i the DA, the cold
part of the vehicle. 1It's not on 2all the tin
nd I voulda't be withcut it, I use the IV

boots very selden. I haven't used then for

2 weelis. Use the trianglc shoes all the time.

The IV zloves, I haven't even found. The

bunp hat, don't know <where it is.¥Usc the
pillow all the tim2, howover, I do not very
often use the little tnit thing that flips
over vour head. I've evaluated it, I haven't

—— e e i e
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Durp Tape 167-04
1115 ro 1150

=173
nf 4
L 3PT

dz2ided tiithir ft's unefil er net. Use the
= the thin blani-t 211 tha tir-2, the cr2 ron
crarl in throngh the nee of, all the tira

auerrt tha firet & oy § dare vdhan it 25 toe
hot *o vez, I have net used th t T

- b
encsr-t ths attem hlantor T oad=-ad wnoa cpuile

.an ‘ - - -
fost Ap An2 accesinn rhon it ~r% demen o 72,
I h:-w.v,:.\ v‘(\t 1(")(‘ t‘\ﬂ 1":"" ""f‘l(‘, nen

~

. *
-y qe .. nv-é-»-v.-. x> '3 ~1 N $ia o
svivqes oo evers pi-hr, sanldg

de:-ily | rot vory Froqxcntly an? for lonz periods
of tima, TFar inetarea; to 5~ &0 th~ Rathraon
in the earlier morni-~g lachiing at the

15 e A

at niuu
PRN's to rord them, cu need a good lisht and

earlier in the missien whor we twr2re conserving
1ight I used the zenlight ‘reqveﬂtl" Use the
scissors daily for eating, for !1123. The tool

caddic I used during activetlicn uave not used
since, probably w1;* use dLrirg deactivaticn.
The portable fanm, we're using tl.c one portable

fan bLecause £ cur tiherial prou;em. Otler than
that, tﬁey're not required. Tue tape player, cn2
of then i3 in the wardroom, oné uas been strappel

up near tiae LT, use both of those. liave never
used the neadsct, LNIVE ReVAT JUbCl Tue GLCTcpacne,
have never used the pleyin, cards. I read a litile
every uigat tefore beld, a. i my halit. Wave
never used the hand enerziscsr. "2 use thc tells
for fun about once a4 wesll., 7@ S2rt set was tried
once, Joesa't work. The IZmirgrs 1 oden'tf use. Th
vinoculars are usced every dzy Zcr looking outl the
window and we use all the windows ot ewszy oppor-
tunity. a&And that's the end of evaldation.

L channel, ST7, let me finist my TD21L. ... Photo-
graphs wore talien, and they cre on tle same roll
that the previous ones were. ..azely, cclor interi
nunber 23, which however, £.ilcl to rewind ia the

camera. 1 tool it in -~ in =y bedroon and made my-
self a little darliroom out uf a Lag and I wrapped
it in muler t-p~ anc¢ I hope that those pictures

will cecze out okay. I tool: the final pictura,

nunber 15, on the new roll, color interior 31. The

ones that showed growth were 7 and 9 as previously

only they're bigger -~ they have scalle p;- edges and

a dark center. Tuey're multicslores and 13, and 14,

and 15 which are very light colored, wery tiny

colonies no nurderous in nurker. and that's the

[¢]

.- of the report. - -

END OF TAPE
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I personally thought the sleep rectraint worked wvery well.
that my geometry was -~uch

Reference 6

anys, i poing to wake

around, &8s J4¢e 3

thal wab res

shut off all our 2%
ST

Py
e
PP

thing. When we
shop windcw end the vindows up in
it wes good and black in there.

in the wvehicle
s, if you get up in the middle of night to

N

The other comment i
that configurati-n, be careful, because you

of movement and you can slam into things or
s pitching or

-
G

go to the head'in

have no sensation
You don't realize that your body

Tso weirg

the next thing you know you're in the wardroom ageinst the
Tt's alsc

get lost.
anything else until you start movirg around the vehicle.
Tt's really weird,

wall inétéad of the head.
for the other guy who wakes up and this white apparition is

sliding by his sleep compartment in the night, very quietly.

Surprisingly enough, it turned out
T pulled the three restraints

that as T was lying on my back and
rulled my head sgainst the

my oody out, that
was Just a slight pressure,

in to'straighten
piliow. Completely relaxed, there
4
with iy neck muscles barely pulling my head onto the pillow,
leeping on & ned on the
against the pillow. Then I

I could turn sideways in tre

1.

end I really had the sensstion I was
a4

ground with ry head counfortably
ne shoulder a little bit peus

o)

found that there were ways that

sleep restraint and, by getiing
18-5
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the 90, that also would do the same thing to my heed. Tt would

»

.~ 3 % .. R SR ey gy -
s rest o on the plllaw, wnd 1 never usad the

make it logicall

»

overhead thing to hold my hesd cn there.

individasl thing.

T used it sometimes and sometimen I 422n't. T thought that if
I had to redesign it, I would mske it evoen lighter and even

more elastic at the bottom, so that it was a very gentle

restraint. I would have put one more elastic band in the middle.

Those were of a nice eclasticity. You could tighten them or

loosen them Just the way you warted them.

excellent.

[¢2]

A1l in &l1l, T thought the sleep restraint wa

Well, let ms ccmment on cone other phenomenon. I don't know
if the other guys noticed it or not. . slept most ol the
time with Just the net, until we got down to the T2-dogres
area for about 3 nights, and then T slept with a blanket

partially uwp. But you have no convection. And the net would

trap the air arcund yrur feet. I noticed this espe"*°1ly in

" the lower extremities. And then your tody would hezat that air

up. Ang even though you didn't huve a blavket over you,
because there is no convection, you had this werm eir ball

-

arcund yocur legs. It was really veird., 1If you got hot, 2ll

you did was stir your legs, which would move the air cut of

18-C
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i reheat new air. Put the air dcoesn't move.
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Tt comsn't circulate if it's not in the path of some blower air
that's going through there. We had difflerent thoughts about
arranging the 1little duet in the hoittom, which blew air up pest
your bed. I had nmine off the wall, because if it blew it on
my Ifeet, I got too cold. ZEBut I cculd very definitely tell

there was no convection there.

I'm & little more warmblooded than you. 7for about 3 days there,
I used the outer blanket, dbut only about up to the knees, Just

enough to keep my lower legs and fcet warm. I mever got under

the net, becsuse it was uncomfortable. I got too warm. Hellwey

through, I modified it with the scissors by cutting the net off
and throwing it away. There was only a 3 day period that 1
anything. I just slept with my shorts and a pair of socks on.

That net is really warm.

10

KEEWIN

The Ewiss Army knife was very handy. Tt would float cut of
the krife pocket, unless it was restrained. I never restrained
mine; I carried it in a zipper pcchet. You guys keep it in a

knife pocket with a téther.ring iesatraint on it.-

I cut a little hole in my pants to slip the big ring through and

clipped the knife on. I thought the clothing was real good.

18-7
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Reference 7

A couple other things here. I don't subscribe to
the zeﬁo-g mixing theory either, because if you
sniff something through your nose you create an
air passage and convection through there. We all
had this feeling of fullness in the head and to me
that says there are changed circulatory paths that
may have éomething to do with it. Also, I think
that this diet is a rather bland diet to begin

with.

Okey, getting back to the prepared questions. As

a result of your Skylab experience, do yocu have any

‘habitability design suggestions to offer to the

Shuttle Orbiter flight deck and crew quarters areas?
Yeah. I think we have a fair number of those. One
that come to my mind right off the bat is that the
sleeping quarters ought to be very soundproof and
capable of being darkened completely. I think we 7’
all enjoyed the bed more than we thougﬁ\ we would,
but I think there are improvements that can be made
in the arrangement that holds you to the bed. I
don't know whether you can do it but I probably
would prefer to not have straps. I think Al Bean
and I were the ones who originally conjured up that
bed and and my original idea on that was to have a
light stretchable fabric that would apply“@o your

whole body rather than going to straps =~ and

11
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CONRAD-

KERWIN-

obviously the problem we got into right away was
that any of that stuff that was availsble was
highly fiammable. I think it wﬁuid make it more
comfortable if you had it SPréad out over your
whole body rather than4hévihg‘£he strap arrange-
ment. .

That might work.

The ofher day you described preséufe points on
your body at various placeé when yoﬁ were in the
sleep restraint. Would you want this sheet to
apply equal pressure everywhere over your bédy
or just to apply more in some places?

Thats a very good point aﬁd I feel that if you
could work it out you would prnbably ﬁant to
vary it. The reason is because mainly if you
have a piece of cloth and you bulge it out one
place you are going to gét tension somewliere
else. If you turn sidewsys, your shoulders are
obviously sticking up a lot so its not a simple
thing to do to get away from the straps,vbut the
concept-is the mofe you can make you think you
are laying in one-g the moré you are going to be
comfortable in it.

In one-g the side you lay on gets the most pres-
sure but'up there its the side that sticks up the

most that gets -the pressure. I would have liked

one or two more Streps. A sheet would have taken

Yo
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KERWIN-

CONRAD~

KERWIN-

care of that. Then I would have liked the option
to tack the sheet closer to me at the torso points,
because it would keep your arms from flapping
around.

I didn't like crawling in and out of it. the few
times I used the net I didn't like crawling in and
out of that little hole.

I kept trying to crawl through the arm hole.

One of the TV shots of Pete getting out of it look-
ed rather awkard.

In my particular case the opening was fine, the

awkardness is because the ceiling is in close proxi-

mity.

I'm not sure how well Jack Lousma is going to sleep
in there -~ you are really encroaching on his height
limit. Well, Joe is nearly as tall as Jack.

I'm as tall as Jack is although I'm not as muscular
and the only time it bothered me was when I had the
M133 sleep cap on -~ and that extra inch did it,
the“top of the preamp scraped the ceiling when I
turned my head.

When I got down to where my feet were touching the
floor my head wasn't on the pillow.

I agree with Pete that the sound is very important.
If you can't structurally mask the sound because

of weight considerations you might want to consider

masking it with white noise.

13
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The orientation is very important to us. We had
speculated that some people might find it uncom-
fortable to sleep vertical with respect to cther
orientations and I believe Paul made some com-
ments on that. This sampling is very poor, but
nevertheless its a data point and at the mcment
we would tend to try to avoid that arrangement in
the Shuttle. It has a lot to do with the archi-
tecture in the spacecraft, whether that is a real
effect or not.

I eluded to that as contributing to my leaving
the sleep compartment, but I think that was befofe
I really learned how to use the sleep restraint.
What I would up doing was taking about two of the
pillow inserts out because lying on my back my
head was like this. [BENT FORWARD IN A CHIN DOWN
MAﬁ§££7 and that contributed to the illusion of
hanging from the wall. But when I moved back in
I didn't have any problems at all sleeping. Even
when I was sleeping in the forward area I would
wake up on my side and things werzn't where I ex-
pected them to be and that didn't bother me at all.

The solutions areﬂll visual and you structurelly

might do some clever things with the sleep compers-

ment to make it appear horizontal rather than ver-

tical.

-




CONRAD-

Thats OK if you can do it but I don't think its
necessary. I1'm going to go back to sleeping in
the Apollo sleeping bag. I've got two reasons
vhy I didn't like that (1) I don't like the
free floating position from a muscular point of
view, although on a long duration flight I'm
not sure but what one may adapt to that -- (2)
I'm on the cold end of the spectrum and even in
Houston on & summer night I wear a tee shirt
and prefer sleeping with & blanket because I

really power down. I tended to get cold in the

Apollo bag because the Apollo clothes were clam-

my because they didn't aebsorb at all. That

kind of material tended to float awsy from you,
it tended to take its own shape and you floated
inside the clothes and inside the bag and I was
always cold in Apollo, thats what I liked about
Skylab === it did two things (1) it straightened
out my body -~ and I don't attribute that affect
to not just having gravity there - but thats not
bad. I don't want the body straightened out
because it makes me think I'm sleeping on the
ground - I want to distinguish that very clearly
I'm perfectly happy to float up there - its mus-
cular. And the other thing (2) is that I like
to have something around me when I'm sleeping.

Even before air conditioning I was one of these

15



16

KERWIN-

CONRAD~

BOND-

WEITZ~-

guys that couldn't sleep without at least s sheetb
over me. I can't sleep in the open air because
my heart rete goes down in the low 40° and my
metabolism powers dowm and I get cold. €o I
never had any of these illusions, I don't care
which way you stick the bed up there. That
doesn't make any difference anyhow.

T was thinking about how you arrange the locker
openings and the lettering and so fdrth.

Frank}y, before I went to sleep I liked the
illusion of hanging because I don't like lyihg
in bed reading flat on my back and I was now on
my back hanging on the wall and it seemed much
more natural because I would hung there and read
my pocket book and listen to music on the ear-
phones and it seemed, much more natural to be
hanging on the wall doing that, it made.me think
I was sitting up and reading.

Paul, why did you move back into the sleep com=-
partment after you had been gone awhile?
Because it started getting hotter up forward, I'm
at the opposite end from Pete, I'm very warm, ap-
parently. When they were still sleeping in the
command module and I was sleepi?g in the MDA in
the sleeping bag on nights!2@ I found it very

comfortable there even though the air temperature

was in the order of €0 or the high 505
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I moved out of the sleep compartment because of a
combination of heat and not being familiar with
the sleep restraint and that air blast coning
from the vent in the floor. Anyway, it got hot
in the forward area once we got to the high beta
angle and I could feel the walls radiating at me
and it was uncomfortable even though I was just
laying there. By that time I had cut the netting
off, I didn't use the netting anymore after that
and it got uncomfortahle because when you turn
over, which all of us did, I think, you get éll
tangled up in the netting -~ like the tangles you
used to get in these washing machines when they
first came out -~ so I took the scissors and flat
cut that off. Laying on the bare bones sleep
SUWIEG
restraint in my seiules and I was too warm, so I
moved back into the sleep compartment.
I managed to sort out sleeping. I used to fold my

A
arms inside the bag and I could d‘o 360%in there

but I was always kind of aware of when I was doing
it aﬁd I was keeping the bag sorted out. If you
go to the stretch sheet approach the guy won't
have that problem, he can &leep with his arms in
or out.

Still put the arm holes in though, they are very

useful.

Yes.

17
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Am I the only one that used the blanket?

The outer blanket?

YES.

I pulled it up ebout my knees once.

About the time we bottomed out on the temperature
curve in the workshop I used it to the extent O .
that I pulled it up to mid thigh, for about two
nights. i used it mostly as a lower limb re-

The first time I used it I found out that because
you don't have the convection boy does it really i
trap the heat. I had it up all the way and I had é
to take it back down to where it was about across
my thighs and bulged it out. ¥You collect body
heat in there and it just gets hotter and hotter
and you have to stir your legs to get it out.
Whoever thought up putting the netting in there,
I don't know if they thought of it for that
reason but thats what made the netting work per-
fectly because in effect its almost a blanket.
Let me gsk you another general question about the
sleeping area. Do you advocate or like the idea
of individual sleep compartments, does this seenm
like a good idea or even a necessity for future
programs or would you prefer a more open hospital

ward or bunkroom type arrangement?

. You definitely don't yant the bunkroom type arange- |
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wetpacks are real losers. I think there
are, uh, some other things that are well
designed in the cvacecraft. I think the
general, uh, wardrcom, uh, eating
arrangement, uh, the way that the food is
reconstituted, and so forth, and the table
in the center works very well, and the
water gun works good. I have no complaint’
about the way the food gets heated, the
tray. I think that's good. And the layout
of the pantry is also good. And it's a
super idea to have the freezer in the
pnatry there because the frozen food

is kind of the highlight of the day.

I think another great design is the, uh,
uh, the wastemanagement system. It's, uh,
essentially a no mess operation. And, uh,
the only thing that takes a little

time -~ It takes 30 seconds to have a
bowel movement and about 10 to 15 more
minutes to log all the data and, uh, snap
the, uh, new bag in place. ©So that, uh,
installation of the new bag could be
designed in a more efficient manner.

One of the systems that does bug me on
the spacecraft is the video tape recorder.
Any time you want 1o video tape something
you have to go and ,curn on tlhie recorder
that, uh, you have to go and turn on the
reocrder which is way up. in the MDA.

So that, uh, when you've got various
scenes that you wart to teke down in the
workshop, you've got to work from clear
up in the MDA to get them on the tape.

And wvhen you want to turn them off,
you've got to go back up there and turn
them off. There ought to be a switch
down here somewhere where you can -

down in the wardroom area where you could
vh, turn the video tape rccorder off.

Uh, Al, do you have any corments? Oh,
by the way, the sleeping bags are really
good. I, uh, enjoy sleeping in the =
uh, in the sleeping bag. It's un, I
think the design, uh, is very good,
particularly with the, uh, is very good,
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the, uh, elastic straps. It kind of
mekes you feel like you're, uh, uh,
laying against something and, uh, I, uh,
sometimes sleep on my side or on

my back or-stomach and it's kind of like
st home. It's, uh, very comfortable

and convenient sleep. The temperature's
just right, also.

Uh, one of the things I think is good

in here, ... , is, uh, the general -~ the
general, use of colors and, uh materials.
We've noticed that the - the workshop
stays extremely clean. About the only
thing that gets dirty is that a ...
opening sometimes causes spirts. For
example, any of the ..., it'll expand
the gas slightly, and then when you
place the membrane in the top, food will
fly out. Now food flies out when you're
eating it sometimes, but mostly the,

th, former rather than the latter. But
that'll get on the walls, but this
meterial is fairly 2asy to clean. And
it just doesn't seem to ruse. It

doesn't seem to collzct dirt. . There
doesn't seem to be much in the way of
housecleaning 1o be -done cother than the
from the food spots. I guess. And then,
uh, uh, cleaning the screens you have
uh, from the fans that blow the air
around. Now those varned out to be
pretty easy to clean because they're all
conveniently located and I think that's
been a very good sigi. If we're carful,
the only fans we use have the right
diameter screens on them and also have easy
access to cleaning because it looks

"like everything we're going to - picked

up there, particularly if you have

a good airflow. DNow Jack indicated that
he thought the temperature was okay.

Well, I felt that I - it had been a little
warm. It's been up in the 80's. My
personal feeling is that we'd like to have
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we had the stuff nearly ... And thet
really maskes it much tetter for us.

Space food ... and vwe're certainly -

available ... nakes it much more
palatable. ...

What significant imrrovisations
(procedural, equipment arrangements

or modifications) huve you zccomplished
as a result of adpting to living

and working in zero g7

Well, I made a significunt
improvement, I think, in our sleeping
quarters. The air is at the

bottom. I've taken ry sleeving bag
and mounted it upside down, and I
sleep that way, and it does definitely
improve the flow of air. It doesn't
ccme from the top of you anf low

down past you, instead of coming up
from your feet into your noise, itto
your mouth. I found it is effective
for the dryness in 1y nose, it made
it much more moist and I found I was
able to sleed betier just because

I was closest to the air vents and was
eble to control it. It made 1t easy
to lean out and tourn the vents and
move them arcund. 1 thinx that
that's a significant irprovement.
Another one is the - the bedclothes
themselves behave a little more like
Earth. They're a little big baggy
down at the toes, mates them

a little bit more Earthlike. And
the strap that holds us in, they're
excellent. Particulerly the one
around the head. ... to add so 1
doubled it under itself and also ...
the headband arrangerment. It has

now a really - a rether poor ... and
come out with it sort of belted ...
to it and I sometimes think - I think
that ... come out with a better ...

21
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and connectos belt. ... with
modifications significant ... it
comes to a nuwaber of spacepads.
.o+ a5 we zll poirted cut ...
better operation ...

PLT o
PLT Yeah.
222 02 ko 56 CDR Okay, we got too many jiocks, power .

cables and T%¥ nower cables strung cround
. the workshop. We got - and we
got to have - we got to huve those
things built into the wiring
someplace so that they could reflect
directly in *he way they reflected
other appliances and things. ...
the wire arcund it ... wznt to do thet
or z tape recorder or a TV canera
or 2 blower. Locking zround the
workshoo ... 6 foot, 12 oot calbe .
... after the workshcep hud elready }
been conficured ... There Wwas no '
wey to thiux of everything and you
vant flexivility, £o need Ic riite sure
the cords thencelves have some sort
of adhering suslity.” I doen't
mean - sticklr -1 Tean every so often
on the cord is a li*tie nlug that
sticks in the nole »n the traingular
grid or scie osrt ¢f little clip
hook that srans front that you could
lean above the - hock on, that way
you could heep these coris {lush.
Right now ycu have to go get the
equipment scrap and hang them up ...

0

222 02 k2 27 PLT One last questicn. How satisfactory )
have the various environrental
elements of hubitability been in
providing a suitable habitat.
LIghting, we Jjust ehcked. Noises,
we checked. Temperature, humidity,
and airflow, we discussed all of
those. Think we feel that - that




Dump Tape 223-08
Page 9 of 14

223 23°31 02 PLT

®

Reférence 10

use the command module spoon, and that's
the tablespoon size, and then you have the
mess half-way up the spoonj but you don't
have your hands in it. So, I give the

wetpacks a complete unsatisfactory and

needs a little redesign. Also, the food
doesn't reconstitute as well in this because
there is os much empty volume, that fre-
gently you get in there and there's the
clots of some reconstituted food, particu-

~larly like cream corn.

23

Sleep restraints I like very well. I

give it a excellent to very good. I sieep
with the - only with the bedding. I guess
you call it the upper blanket. I use the
head restraint and I use three cushions
and the head restraint. The head restraints
stay on all night. T guess I don't move
around too much. I don't have it on tight,
just loose, loose enough to feel like I've
got something from there. I think I'm
going to start using the bottom blanket

a little bit because it's getting a little
cooler in the workshop. And I noticed
that in the morning, I wake up a little
chilled. I use the upper strap across

the body. I've loosened the bottom one.
And when I sleep in the sleep restraint,
why I feel a slight pressure. I've got
the strap loosened all the way out, but

I feel a light pressure and I nearly sleep
on my side. Sometimes, I start to sleep
on my stomach or on my back. I can close
my eyes and imagine myself in any position
I want to, and position doesn't really
matter much. First, I - the first few

days of the flight I woke up with the feeling

as though I was laying on my back, but I
don't necessarily do that any more. And
orientation is no problem vwhatsoever.
Stand by 1 on the - this 487. I'1ll be
back.
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but - uh - doing head work. Uh -
there's no way to fasten yourself
down. And - uh - you don't want
t0 go in there any more often than
you have to for that reason.
Otherwise, it's a

PLT nice clean place to operate. Uh -
it's - uh - not a messy place. It's
quite adequate to the job we've got

y to do there except for fastening r
yourself down somewhere. Sleep
restraints. The sleep restraint is

- uh - very adequate for - uh -

for sleeping and that's all. You

couldn't do anything else there. I

- uh - don't have any -~ uh - qualms

about sleeping in the attitude you

put it in. I sleep very well in the
vertical position. Uh - I sleep

all night - very hard. I don't

weke up. I can &liways sleep pretty

\ well wutln 1 et vO bed. L sicep

with - uh - only the uetting over

me., I don't hardly ever pull - pull
the blanket up except sometimes in
the morning when it gets cold, vhy -
uh - I might pull it uwp and - uh -
and - uwh - doze off another half
hour before getting up. But - uh -

I use - uh - the two upper - uh £

straps ~ uh - a fully loosed. The

bottom strap I've taken loose. 1

like to have them there because they

nake me - uh stay against the back of

- : the bed and = uvh - and -~ uh - stay

in pretty good position although I

" doubt that 1I'd have any - uh =

trouble sleeping if I was drifting

around. I use the head restraints - uh

~ the - uh -~ restraints deal
sometimes and sometimes I don't.

I use only two cushions as opposed
to four. I only had two. Four's
too many. Two's about right. Uh -
sometimes I sleep on my stomach;
sometimes I sleep on my back.
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Sometimes I wake up in the
morning and feel like I'm

I8ying norizontal in the bed.
Other times I don't. I feel

Iike I'm in some random attitude.
Unh - all in 211 - uh - warks
pretity good for sleeping, and 1.
like it, Uh - when I sleep on my
side, sometimes I put the metal
strap under my rump and - uh -
throw one leg up - uh - like
you'd sleep on your side at

home. And - uh - so - sleep-wise,
it's a pretty good restraint.

What noneating uses have been found
for the wardroom table? Would a
design modification of the table and
it's associated restraints be
desirable for any or all uses?

VWell, we do a lot of checklist
changes at the wardroom table and

- uth -~ what we need there is
something to nolid the DoOoOKS done
something you could hold the boock
down with and write on it the same
time. And hold - uh -~ something else
in the other hand so that - we

need something to - uh - hold things
dovn with on the wardroom table for
that. One other thing, while I'm
thinking about ii, about the e
wardroom tabletop, I think that's
the most miserable latch that's

ever been designed in the history of
mankind or before. That darn latch -
uh - half the time doesn't latch up
and the other hal?l of the time it

uvh -~ uh shoves right on through, and
you have to get a knife under there
to break it loose. I think that'’s

8 dumb design and it ought to be
changed. Hext one. Well, I guess
it's too late for that but - uh -

I can’t how such a neat ... could
have such a crummy designed hatch

on it. Otherwise - uh - it works
pretty good. We tend to compiain

)
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anything, but - No, you do the
medical work in the wardroom.

Looking out the window in the

wardroom is useful. Wardroom

needs to be bigger.

sae I don't think ...

Okay. How adequare are the
sleep restraints? Excellent.
Sleep restraints need nore
bungers. HNeeds a softer
pillow, it needs a softer’
cover to hold your head to the
pillow. Other than that I
think it's real good.

One of the niecest things about
it is the ability of it to be
moved to different places rather
simply and to be usable in those
other places, just in case the
temneratures  cood. T «lent un
in the MDA sbout 4 or 5 nights
because I though it was much
cooler there. DMow that it has
cooled off down here this is
certainly satisi'sctory. Another
disadvantage, I think, is you
cannot put on - you can put

only one blanket on your bung. ¢
I certainly have two, but I had
to use safety pins. Another
disadvantage is there's so much
billowing down near the feet
because your body heat won't
keep it warm, So we'll ~ so
we'll be able to - also put

some pins in there to decrease
the volume. That turns out to
be real fine. ... you think
gbout it. Perheps at the foot.
ses YyOu can see probebly as much
~ more than anyone else, that's
Just one of the things we

26
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overlooked. You wanted plenty
of foot room - toe room - you
didn't realize it would also - -

What non-~eating uses have been
found for the wardrocm table?
We use it ... Would a design
modification of the table and
its associated restraints be
desirable? Definitely. You

.need restraints on top of the
~table to hold different items

when you're working on books and
checklists,

The foot restraints are too small
to house the triangle shoes.

The ones - uh - the leg
restraints are good and the

thigh restraints are excellent
with one exception. The little
bars - the fow:r little bars

that come out and fit azainst

the front and back of the thighs
should be wider, so they can
provide some leverage points.

As they are, they're small and
you tend to flop around in them -
in the shoes, you see. They can
be large enough to slip in and
they can be nice and tight fit. ,
You could move arou d.

What sanitation problems have
developed and how have you dealt
with them? I think everything
is ... fecal ... allow you to have
.ss contact ... trash every day.
Touch it with your fingers and
then the whole thing is ... germ
catching ... should be improved.
now that we've got one behind
each person. It makes it nice.
Changing them - uh - every 3 or
4 days is certainly adequate.

)
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’ MCC No, that's on- the MS.
SPT Oh yeah. Way up on the MS. Before

you'd mentioned lower thresholds on the 0GI. While my impression
had been either the same or a little bit higher, but I guess
you've got all the data to look-at down there.

MCC And on the M133, Owen, you're showing
decreased stages ifi 3 and 4, and you're spending increased
amounts in stage 2. Could you make any comments on subjective
quality of your sleep? I know in the Evening Status Report
you've been showving good sleep every night.

SPT . ~ Just that., I'm really impressed with
how well you can sleep up here. I think that I'm getting
about the same amount of sleep that I did on the ground,

7 hours or so, and you can probably tell the total down

there even better than I can subjectively. But the quaiity,
I'm really pleased with. Last night I slept right through
until Jack woke up, and then I went back to sleep .and dozed
another half hour after he got up. Apnd.the night before it was
about 7 hours ‘straight without waking up. And I - I'm

really impressed with how pleasant it is to sleep here. I
find that I want to sort of restrain myseli. 1've always been
sleeping under those straps, and with that much restraint,
why, it feels very comfortable, very normgl, and very

sound. "

)i MCC Okay, good. 1In general, on postflight

- predictions, we think you're doing a lot better than the

S§L-11 crew, and as far 211 our numbers go, the M092 and the

M171 and that sort of thing. And we're veTry optimistic

about how you're going to do when you get home.

SPT . Well, so are we, .Story, and we're sort
of planning on the ~ the protocol on the ground to conform
with that. -

CC Yes sir, and after you get on the water,
you might just stay in the couches a short while and get

your inner ear used to the one g.

SPT Right. We - at least don't anticipate
. any readjustment similar to the adjustment from one g to
zero. I assume that - that you don't either.
MCC "'No sir. And ve're 1 minute to LOS.
. We'll pick you up over Hawaii about 13 minutes at 20:22.

This "will probably.be the last med science conference since
you'll be in deactivation on next Sunday. But the biomed
science people do wish to thank you very much for your
expertise in the conduct of their experiments, your extreme
responsiveness, and to your inflight observations and
conmments, and for all the additional data that you got us
running extra experiments and your instrumented PT,. .
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How widespread were the effects of the ergometer on your

ability to hear each other or to hear communicationz?
Very pronounced.

But it was the guy that was on it. If you were upstairs
and he was ergometering, it didn't bother you. But if he
was on it, you always had to go around in front of him and

talk to him, or he didn't hear toc well.

That Mark I makes a lot of noise too. If there's somebody
puiling on the Mark I, it's even difficult for someone in
the wardroom to hear the squawk box. You have to go within
3 feet of it to be able to hear the ground clearly, if

sormebody is pulling on that larx I exerciser.
It reelly does raise the general ncise level many decibels.

Does riding the bike or pulliing the Mark I have a significant
effect on the running of an experirant such as 80197 Kearl

[ ]
has suggested that it be prohibited during S$S019, bui <that

does interfere quite a bit with normal ops.

29

Al, when you reoriented your sleeping bag, did it leave
you with any residual rroblems such as lighting or tie

availability of the sgquawrxtcx in your compartment?

10
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Yes, it did. Therefore, Owen or Jack had to answer the

squawkbox, and I just used a utility light.

You mentioned et one point that you had to sew up ;our
sleeping bag and use same safety pins on it; what happened

to it?

One of the disadvantages of the design was that there was
excess material on the end, creating a large volume of air
around the feet. In order to be warmer, I used sefety pins
fo make the tag fit more closely and thus decreased the

amount of total air to be heated while I slept.

How did you rig that bag for sleeping in the MDA those two

nights?

I tied it down rigidly with four pieces of line.

In one of the ML8T debriefings, Jack cormented that he dia

his morning shower-shaving-tooth brushing exercise Just like

he did at home, but Owen, you seid that you couldn't fini

a good place to brush your teeth. Why?

I didn't sperd as much time on that as Jack 4ié. I never
used toothpaste because it could not be ingested, and it
was time consuming to find a place to spit it out. Asg &

result, whenever there was a convenient time during the

11
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31

Not even during the evening in the sleep restraint?

We all used the straps and tended to straighten ourselves
out a little bit and put ourselves under a little bit of

pressure. Very comfortable.

I did not like the lower strap fastened. I had the upper
two straps fully extended. If I had the lower strap
fastened, it felt like it was holding me straighter than

I wanted to be, so I took the lower strap off.

And you kept the upper two tight?

Not tight, Jjust as loose as they would get.

Al, you had commented at one time during one of the MUBT
inflight debriefings that many of the personalized things
had been overkilled in the Skylab's design. Yet in some
areas, you were forced to live with a lot less human
engineering than you would like to have had. VWhat was
wrong with Skyleb from those design points of view and

wvhet changes might we make in downstream designs?

We should come up with a standard strap with & screw on
it that could be put around any box and tied like a seal
strap. All these boxes could be designed for inflight and

taken like threy are. For launch lcad, you put orne, iwo,

29
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You know last night I kind of slept just
like this. Kind of floating.

Yeah.

Out and back and forth ... between
the hatch and the chair. The couch-
chair. ’

How did you sleep?

Pretty well. Until I - I guess I
woke~up - be darned if I know. I

think I remember it was two or three hours
before we were supposed to be getting
up here. Now I kind of half-awake ...
stay around. ... Then after the last
helf-hour, I was looking out the tele-
scope. T kept, - I slept ~ I must have
got fifty percent efficiency out of
that sleep. I think I would sleep for
half hour, three quarters of an hour
and then wake for 5 to 10 minutes, then
back again.

I dropped-off well there in the beginning.
I think those beds are going to be

_ nice for a big belly dance on them.

Because that's sure what made me sleep
better last night is when I grabbed a
couple of cargo straps and strapped myself
in under the locker. Then I felt like

I was being pushed up against something
and I slept a longer stretch of the time.

CREW

CDR

PLT

CDR

LI Y

How about your audio tone? Okay, we're
not reading you at all. We're not
reading you on intercom at all. Are you
heering us? ... Now, try.

Oh, yeah, it's on.

Okay.

32
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dispenser whenr you try to get a drop
out. Zating utensils, I'd give
those an edequate. The main reason
being there that the ... spoon is way
too small. I've had to use the one
from the command module, Sleep
rest¥aints; I'd give “hat an adeguate.
One of the problems is that it's kind
of tough to get in end out of that
. thing. TIt's a real struggle every
time T work at it. T alsoc don't
know what the heck that thing hanging
over nmy head is suppose to do. I
would much rather have something you
could pull from one side to the other.
The thing hanging over my head just
really gets in the way and I'm
thinking of cutting it off. Trash
airlock - okay, sleep restraint I
give an adequate. Trash airlock
comnander does all the work there,
so I'd say it looks very good. Except
for the possibility of it binding up
on you. Vacuum cleaner, I'd give that
an adequate. The problem there is
that it just doesn't l.ave enough
suction. Wardroom table, nonesting
uses. I find putting the cover back
on after every mesl is Jjust too much
thrashing around, so I never really
do it. That means I'd give it an
adequate. Okay, it is adequate.
Tool caddy; 1I'd give it a poor Just
from the general concert - maybe
if I ever had the occasion to use
more than four or five tools, I'll
go ahead and use it, but. I find it
s Just as easy now to tuck the tools in
my pocket and go. Portable fan: 1I'd
" give that an excellent. It works real
. well because sitting over there by the
bike, it cools us off real well. ODAE
kit.

338 03 37 19 SPT What the heck is a ODAF kit? I
give that a question rmark. Garments:
I'd give those an adequate. Problem
there is that I Just get tired of this
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nozzle. Then I can Just turn the
spoon over and smear it over the

top of my food and it ... to be ...

out quite nicely. The eating utensils.
The big spoon is by far the most
handy. The fork is used only when we
have meat - frozen meat. And it
doesn't get much use other than that.
The small spoon in my case gets very
little use. So let me go back. I
have -~ I've broken away from the
grading system again.

Food cang,”" = I've =" ’gave them a
grade of, let's see, I think I gave

a8 grade of adequaste. And it would
have been better except for the
danger of it, sharpness of the thing.
The beverage dispensers slso are
adequate. Seasoning dispensers are
adequate. We need - need some pepper
»«. Bating utensils I would say are
very good. I think we could probably
legve the little spoon home. I could
move in - move on to miscellaneous

now. We have sleep restraints. I
would grade the sleep restraints as
very good. At -~ Having had to sleep
in the command module with no sleep
restraint and then getting the next
night down in the workshop in the
sleep restraint I must say that the
fidderence was quite ~ quite -~ quite
sharp. It was a very strong differ-
ence; it was ver - it was very
pleasant to get into that sleep
restraint. I think the best thing
we ever did was mske those body
straps. I think that they've been
very fine. I think maybe that in
the future that we don't need to go
quite to the extremes of having to
get in through a neck ring. I think
it would be Just as easy to have a
sleeping bag sort of thing. If you
could zlp down and get in to it,
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then zip up, then you wouldn't have
to climb into it through a neck
ring.

I think the flexibility that's

been designed into the restraint

is very good. The fact that we can
have a - either bo blanket or a top
blanket or a top -and bottom blanket
is very good. At the present I have
never used a -~ an over blanket, the
top ~ the bottom blanket. The top
blanket ha - was on when I got here
and" 've kept it on, and the only
times that when I've gotten cold

I found it to be much more convenient
to put on a pair of -~ a half union
suit, that it would be to put on the
lower blanket. And so when the

Bete angle gets lower and we start
getting cooler, I just put on g half
union suit. That keeps my feet warm
and the rest of my body stays quite
werm. In the very hot weather I
leave the top blanket rolled up and
put it under my head rack =and I
sleep in the nude and I found - find
it to be guite comfortable. So I
found that simply that I've had no
use for the -~ the large over
blanket, the bottom blanket I've been
calling it., And that I fin d that
by just either rolling up or leaving
the top blanket down and changing
whaet I sleep in, the clothing I sleep

in, that I'm gquite - quite comfortable

in the sleep restraint. I think the
head restraint has been s good ides.
I've made quite a - quite & use of
thet. And it helps quite a bit.

The trash esirlock. The trash air-
lock has been very good. " think I
would give it a rating of ~ I'd

give it a rating of very good. Works
quite well. 'Thank heavens we made

A By
!
.u"’J
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347 15 12 36 PLT The PLT in ... at 15:15 with
the MUBT-2 Bravo. Number 1 -
this is on page 2-3 of the Eval.
Checklist - How adaptable are the
R various compartments to multi-uses
beyond their prime design function?

(Example, does each sleep compart-

- ment double for off-duty reading,
et cetera)? I find that in the case
of the sleep compartment; of course,
we don't have time to do much reading.
The flight planners see to that. But
in any event, the sleep compartment
does afford a lot of stowage during
the day; I find the straps across the
sleep restraint very useful for ...
handling bulky items, such as urine
bags, ... supply modules, that sort
of thing. The towel holders, I

use every one of them for holding
clothes, socks, watches, et cetera.

As far as the wardroom doubling
beyond their prime design function;
of course, the wardroom is our prime
viewing area because we're getting ...

347 15 18 01 PLT It's ver conveneint to look over and
see where you are and I think that
we'll probably be in an awful lot of
good handheld photos and visual
observation by virtue of the fact that
in the wardroom. So I think that
v probably the wardroom is meking a
prime contribution to the visual
- observation sciences which, of course
) wasn't its signed function. We also
find the wardroom well very convenient
for posting items for general crew
reference., Our wall space is at a
premium, but we find - in fact, I find
myself using the doors of all the lockers
for stowage also, which makes it in-
convenient to ger into the lockers and in
one case the tableware, the eating
utensils stowage I find undesireable in
o theirdesign, so I Just line my utensils
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those things are situated; not off in
a corner, but Just kind of sticking
bare naked right out in the center of
everything mekes it a little bit hard
to use that area as you would like.
The MDA: we use the 190 window for
photography again. But other than
that, that's primarily the design
functions of - one of the whole
problems with the MDA is there's no
footholds or handholds -~ shouldn't
say none, but next to none.

Other than the EREP foot - trianguler
shoe pletform and the one for the ATM,
you've got very little to grab onto

in there. Airlock; no that's Just

a place to go through.

How adequate has the sleep restraint
been for sleeping? Has it been useful
for anythink other than sleeping? Well
I can hang in there and read sometimes.
I think it's perfectly adequate for
sleeping. The one thing that I find
gets in my way is that top cover

which comes down, which is - who knows
what you're supposed to do with it.

It's always either in my face, or I
tuck it in, or I can't get my arms out
if T want something. The thing is Just
a generael nuisance. I think they should
have made that thing so you could zip

it on or off or at least so you could
have arm - arm holes through it if you
wanted to use them. I don't use the
upper blanket, the top blanket, we don't
have it on there, just the netting. And
that seems perfectly sufficient. I
think one of these nights I'm going to
try sleeping without it, that is without
the outside of that; just floating free.
I think that can be done, and maybe
there'll be an advantage to it. So

far, I'be not been able to afford the
the chance of loosing a good night's
sleep for - for the experiment.

37
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is « that could just as easily be 1 inch
high letters in duct or 2 inch high
letters in duct and a great big number 2,
about 3 or 4 inches high. I mean, why
penalize us by - by putting small
numerals on this so that we have trouble
seeing from a - not trouble seeing them
from distance; I can read them 10 feet
. away - but you have to look in order to
: find them. Now on pieces of hardware
around, I'm looking all the way across
to 505 and I could see it all - 20 feet
across on the - from the other side of
the workshop which is the water purifica-
tion. But there is no earthly reason
why that 505 shouldn't be great big
numbers and just Jjump right out at me.

365 21 55 09 PLT We = I find it difficult to -~ to locate
' some - locate items around here. And
as far as I'm concerned that is a

) hebitability problem. And, also, while
- I'm thinking ebout it, the sleep
restraints don't have nomenclature on
then.

365 21 55 21 PLT The outer blanket and the inner blanket
and all that stuff. All they have are
serial numbers on them. The water
system parts are the same way. This
is all part of habitability in that
it - has to do with finding thengs and
identifying them as a certain item in
N question. And serisl numbers are great,

’ but doggone, don't stop there. Give us

-|{ +the working nomenclature on it too.

. Another thing that is bad about habit-
’ ability is the fire sensors. The fire
sensor control panel has a number on it
and the fire sensor itself has a number
on it. And they're the same number;
but this morning we had a fire alarm while
I was on the ergometer and it took me
2 or 3 minutes to find the cotton-picking
sensor assoclated with that panel.
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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

igned it a couple of fimes, but T don't think Ed was.

I finally figured out a good system, but I didn't like to do it.

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

focling ar-cund inserting boric acid pills in the urine bags.

That's right. VYou had gbout 10 little tablets to push down in

there, eri & 127 2f times, they'd bounce right back up through

the hcle. DTne

zint I'd like tc make on that is that anytime

you're f2cling with a urine system, there is always the potential
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coming out without ycur knowledge. I sweated

T #inished those bags. I always tried tc
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T dorn't think we ought to, as a rule, focl

around witr tre wine system, because you have the potential for
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more so than it really needed to be. We had arm holes and

head holes, straps, snaps, zippers, and flaps that came cut the
top; to me it was overdesigned. At the end of the mission I wanted
to replace miﬁe, but I could nct find a top blanket. I finally
Just tock anything I could fit on there and éut if off at the
top and hopped in; it worked great. All you really needed was

2 blanket which would gz sercss you, and three straps. Climbing

=Y

PN

in and cut cf that thing mystified me everytime I did it. 1T aske
rwcelf why I was goins through &l that., I hai probably not

trajned fcr it that!’

m

o

rrebably why it ook me sc long tz find

everything., They were rnot well labelled. Zvern thouch tne location

.

where they were suprcsel Lo be was lebelled, tnere were iwc Cr

blanket. One cirer *rning which I've forgctten: the indiwizusl
iteme were rot lavellel ard I could nct reccgrnize tner from Une
cutside. So when ycu <20k the paper ¢ff ani unrolled them, tc

£ind out what yoco were

up if it wasn't righk-, which It usuall: was n2*.

5 s e~ 3 3 e T Sa .« T el 3
Derause T did net. Thzse guvs fixed i ted for mey T think i°
was because T was busy pizzing ur other Iterms, Ay Tar =z: sleer
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to be nice, but again it could have been simpler. Compared with
the night when we slept underneath couches or on couches in
between suit bags, that first night's rest in the sleep compart-
rment in our cleeping bags was a very welcéme thing as far as I
was concerredi, ani as I remember, I got a good night's sleep the

f£irct night.

I think “nz ide
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to get a gcod nighi's sleep. I just thought the complexity cf
21l the f:13ing mz*erial was a little greater than need be.
But 1 guess the prcblem we had to please everytcdy and each guy

wanted scme=nirns else incorrvorz

ct
M
[$))

. As & resul* it lookei like

The whele f3es wae flexibility, meaning, you hal to have icte

~ -

T sni thines.

What I 3:in'+ Ziws was havine iz struggle through the neckhcle

. . . .
every morning, In =znd outl.

T puess - 3idn's have *he feelins ‘lat getting in and cut of thas
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I 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 is that you should be able to adjust the
airflow from your sleep position. A couple of times I got
airflow noise. I thern gct out ¢f my bag and checked it, then
went back to the bag. I'd get rid of the ncise but ﬁhen there

wasn't enough airflow. It wculd be nice if you could jusé adjus*

that from your sleep tag. Other than that, I like the straps

very well. I think you have to have those straps in order tc

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

I might mention that I tried a couple ¢f nigh:s just sleedinre

out there in the dome, jfust drifting arcund without being
restrained at all. I found that I was atle tz doze, butr coula
never really sleepr soundly. I would just slowly mash intc &

wall and slowly come 272 it and 5 minutes later I'd hit something
else and eventually, like everything else, I would end ur on *he
diffuser screen. I found that I could rnot really get é gooa
night's sleep even af-er I'd become accustomei to zerc g. £¢

I think the straps are a good idea.

Mol Sieve Activation: There was no probtler cn this. It was
Just a matter of timirnz it - coming bseck at itke right tirme ir

order to get the next -t<n. I used my peortatle timer, zni trne

procedure was just as it was written.
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was very pleasantly surprised when I saw those photographs of
the undocking. Even the picture of that filthy window 4 turned

out 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 breskage and end-of-film light
tkat didn't come on when they were supposed to or did come on
when they weren't supposed to. I blamed myself for a couple

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

alternative to 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 just pulled out and failed.

Concerning the BMMD: After the last MLT72 calibration, one hac
to be very careful when releasing the cocking handle or the
BMMD would be released at the same time. I think that was caused

by a cable run which could be fixed very easily.

The sleep equipment was very poorly lebeled. The items were =21l

called out in the procedures by names such as overblanket anc
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underblanket, but the stowed items were marked by serial numbers

rather than by nomenclature. You can't identify those articles

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

GIBSON

T consider it a major asnomaly to have equipment on board that
leaks. T refer tolthe educational capillary experiment (EDT2), w
which had a major leak of water and oil. I bélieve the leakage

occurred early in flight, because the cardboard and other items

were stained with dry, crusted water when I took them ocut. A

major leak like that in the wardroom compartment is almost

inexcusable.

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

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

Window contamination was a major mission problem. I'm not sure
whether the people on the ground appreciate the féct that all
the brown on the vehicle is not due to solar UV changing the
paint. Some of it is actually a coating, an example of which

you can see on the cormand 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
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