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DESIGN CHARACTERISTICS OF THE SLEEP RESTRAINT 

'SUMMARY 

The Skylab sleep restraint was extremely well received by a l l  crew- 

men and was compared very favorably t o  the Apollo sleeping bag by 

those w i t h  f l i g h t  experience i n  the Apollo Program. 

Two minor shortcomings were evident; the body restraint net trapped 

excessive a i r  around the legs of the user causing a local thermal 

problem, and some of the crewmen f e l t  t h a t  the various pieces of 

the assembly were poorly labeled (causing some confusion d u r i n g  

changeout) and were too complex i n  design for the simple purpose 

they served. 

Only one major complaint was voiced by a majority of the crewmen. 

Getting i n t o  and out  of the sleep restraint through the neckring 

was inconvenient, awkward, time consuming and potentially hazardous 

i n  the event o f  a real emergency. 

The Skylab sleep compartment was discussed i n  Skylab Experience 

Bulletin No. 3. 
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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 Apol 1 o Command Modul e employed a "s1 eepi ng bag" sl eep res trai nt 

to provide warmth and retention for the sleeping 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 

a tmos p here. 

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. 

crewman later complained that he always felt clammy and cold in the 

sleep restraint. 

The sleep restraint material was not very absorbant and one 

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. 
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SKYLAB DESIGN 

The Skylab sleep r e s t r a i n t  provided thermal comfort and p o s i t i v e  body 

r e s t r a i n t  f o r  the  sleeping crewman. 

assembly which was mounted v e r t i c a l l y  i n  each of the  i nd i v idua l  

I t  was attached t o  a support 

sleep areas. The support assembly had 10 m i l  th ick ,  perforated 

armalon f a b r i c  mounted on a metal frame which was 91cm (36 

inches) wide by 182cm (72 inches) high. The f a b r i c  provided f i r m  

body and head support f o r  the  sleeping crewman. Figure 3 i n -  

Y -  d icates the  ove ra l l  dimensions o f  the  sleep r e s t r a i n t  assemb 

The sleep r e s t r a i n t  i t s e l f  was a P B I  n e t t i n g  attached t o  the sup- 

p o r t  assembly. The n e t t i n g  mater ia l  was selected t o  provide ven t i -  

l a t i o n .  

and a neck hole f o r  h i s  head. The neck hole was le rge  enough t o  

serve as an entrance and e x i t  i n t o  the  sleep r e s t r a i n t .  Figures 

4and 5 show the sleep r e s t r a i n t  being used. A PBI overblanket was 

attached a t  the f o o t  o f  the sleep r e s t r a i n t  and could be zipped 

up as f a r  as the crewman desired. 

comfort as desired. 

It had arm s l i t s  t o  provide the crewman w i t h  arm freedom 

It provided add i t iona l  thermal 

F igure 6 shows the  overblanket zipped up t o  

the users 's waist.  

The support assembly had a head r e s t  w i t h  removeable p i l l ows  

t o  g ive  the  user ad justable head support. It also had an ad- 

justab le,  e l a s t i c  s t rap  t o  provide p o s i t i v e  r e s t r a i n t  f o r  the 

crewman's head. Three adjustable, e l a s t i c  straps were attached 

d 
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SKYLAB SLEEP RESfRAINT NETTING 

FIGURE 
a 
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SKYLAB RESTRAINT THER 

FIGURE 6 
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SLEEP RESTRAINT BODY STRAPS 

FIGURE 7 
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t o  suppor t  the assembly, providing the crewman with positive 

full body restraint. 

the full array of straps available in his sleep restraint. 

Figure 7 shows a crewman employing 

SKYLAB EXPERIENCE 

The Skylab air-to-ground transcripts and post-fl ight debriefings 

have been compiled and analyzed along with in-flight movies and 

s t i l l  photos t o  ascertain the design adequacy of the Skylab 

sleep restraint. 

General 

In general, the Skylab crewmen liked the sleep restraint. I t  was 

compared very favorably w i t h  the Apollo sleeping bag and sleeping 
without restraints. The strap arrangement, when properly adjusted, 1 
held the crewmen firmly aga ins t  the back support  and gave them the 

sensation of sleeping i n  a bed. 

any position and most of the crewmen reported t h a t  they could sleep 

on their sides, their  back, or their stomach. The arm s l i t s  were 

very useable and were considered necessary. 

They could shif t  their bodies t o  

d 

The shape of the sleep restraint created a problem. Excess volume 

a t  the bottom trapped a i r  around the legs of the sleeper. This a i r  

would not  readily dissapate and when the workshop was warm, the 

excess a i r  would become uncomfortably warm. 

cooler, there would be too much a i r  t o  warm readily. 

solved the problem by using safety pins t o  reconfigure the netting 

and reduce the volume. 

When the workshop was 

One crewman 
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Some of the crewmen f e l t  t h a t  the sleep restraint was too com- 

plex and difficult  t o  use properly. One comment was "i t  looked 

like i t  was designed by a committee". Several of the crewmen 

modified the restraint t o  suit themselves by trimming away ex- 

cess netting w i t h  scissors. 
% 

Part of the dissatisfaction w i t h  the complexity was due t o  the 

packaging and label ing of the various pieces. 

for installing the sleep restraint specified each piece by name 

b u t  the pieces were labeled w i t h  serial numbers rather than  

nomenclatures. 

i t  was difficult  t o  identify each item. The packaging was labeled 

a s  t o  location, but  not by specific item. T h i s  caused a certain 

The procedures 

Unless one was quite famil i a r  w i t h  the equipment, 

amount of unpacking and repacking of items t o  f i n d  the specific 

i tern desi red. 

The following references contain general comments about the sleep 

restraint: 

Reference Appendix Page Number 

1 1 

2 

3 

6 

7 

8 

9 

10 

2 

3 

8 

11 

19 

21 

23 
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Reference 

11 

12 

16 

18 

21 

22 

23 

Head Rest and Pi 1 lows 

Appendix Page Number 

24 

26 

32 

34 

38 

39 

43 

The use of the pillow and head rest varied w i t h  each indi- 

vidual. 

d idn ' t  use i t .  Others u t i l i zed  i t  in various ways. Figure 

6 shows a pillow in use. 

comments about the pillows: 

Only one crewman f e l t  t h a t  i t  was i n  the way and 

The following references contain 

Reference 

2 

Appendix Page Number 

2 

4 5 

5 

10 

6 

23 

11 24 

12 26 

17 33 

Y 

n 

20 37 



14 

Restraining Straps 

The Skylab crewmen a l l  used the body restraining straps and liked 

them very much. The most frequent comment was " i t  makes you feel 

like you are laying on something". The elesticity was apparently 

very good and the adjustabil i t y  permitted each ind iv idua l  t o  

vary the pressure t o  suit himself. 

a t  least one more strap,  while one would have liked a ful l  body 

sheet of stretchable fabric instead of the straps. 

Three crewmen would have liked 

The use of 

the head restraint varied w i t h  each ind iv idua l .  Some crewmen 

used i t  a l l  the time, some o f  the crewmen used i t  part  of the time, 

and some of the crewmen used i t  n o t  a t  a l l  

restraints being used. One o f  the crewman reported t h a t  the re- 

Figure 7 shows a l l  the 

straint  straps served as an excellent temporary restraint for  hold- 

i n g  bulky items removed from the storage locker i n  the sleep 

compartment. 

The following references pertain t o  the restraint straps. 

Reference 

2 

3 

Appendix Page Number 

2 

3 

8 

11 

19 

21 
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Reference 

70 

1 1  

12 

13 

15 

18 

19 

Appendix Page Number 

23 

24 

26 

28 

31 

34 

36 

B1 ankets 

The use o f  the b lanket  combinations ava i l ab le  var ied w i t h  the  

i nd i v idua l  crewman and the temperature o f  the spacecraft. 

Generally, the crewmen used on ly  the " t h i n  b lavket"  o r  the net. 

When the spacecraf t  cooled down s u f f i c i e n t l y ,  some o f  them would 

use the  add i t iona l  blanket, a t  l e a s t  p a r t i a l l y .  One crewman 

didn'  t use it, he merely pu t  on long underwear when the temper- 

a tu re  warranted it. 

There seemed t o  be some confusion as t o  nomenclature. Few crew- 

men used the same terminology when r e f e r r i n g  t o  the blankets. There 

was even a b i t  o f  confusion on how t o  i n s t a l l  the over blanket. 

One crewman used sa fe ty  p ins t o  ho ld the b lanket  i n  place. 

The fo l l ow ing  references conta in  comments concerning the blankets. 
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Reference 

4 

5 

a 

6 

10 

11 

12 

18 

20 

Appendix Page Number 

5 

6 

8 

23 

24 

26 

34 

37 

The only controversial port ion of the sleep restraint was the 

I entrance and exit through the neckring. Five crewmen voiced the 

complaint t h a t  i t  was too difficult  t o  get i n  o r  ou t  of the sleep 

restraint, 

Apparently, the hole was nearly always large enough b u t  the prox- 

imity of the ceiling made i t  extremely awkward and d i f f i c u l t  t o  

negotiate. Figure 8 shows a crewman getting i n t o  the sleep re- 

One crewman even enlarged the r ing  w i t h  scissors. 

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

r i n g .  

n 

References 

7 

17 

18 

22 

Appendix Page Number 

1 1  

33 

3 

39 
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CREWMAN ENTERING THE SLEEP RESTRAINT 

FIGURE 8 
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CONCLUSIONS/ RECOMMENDATIONS 

1,. Retain the favorable cha rac te r i s t i cs  o f  the  Skylab sleep 

r e s t r a i n t :  

Adjustable, f l e x i b l e  r e s t r a i n t  straps 

A r m  s l i t s  

Ad jus tab1 e/removeabl e p i  1 1 ows 

Adjustable thermal p ro tec t ion  

2. Improve the  shape o f  the sleep r e s t r a i n t  t o  reduce excessive 

trapped a i r .  

3 ,  Consider the i n s t a l l a t i o n ,  prox imi ty  o f  c e i l i n g  and walls, 

and ease o f  use when designing entrance i n t o  and e x i t  from 

the s l  eep r e s t r a i n t .  
) 
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I nice.  Trans a i r  lock - is a l l  r i nk t  . ?.izht 
nov tli2 ope2inz seals iii the li3- are i n  very 
zood shape. Plus i t  t&es rz ~ x c t t p  heme. 
Sou ?lave t o  l i e  Corm astrn2dle  of i t  and 
r c a l l y  nuslz ni;d fzrist Zovm on i t  i.ri ortler 
t o  rzlcase tlie k te r loc lz  so yotl can get 
the lid l o c k  up over T.&ETC t v o  pco?lx kwe 
to  use it. :.!e kclve slso t2P-m t o  - tn!rtn 
our r r i n z  bags atid folded t h z i  douhle and 
wra?pc-t! tliz:~ i n  5 or 6 turns  of  ray tape. 
I t  vas L.ccausc ve ! i d  a s l i g h t  pA-pitation 
t!ie f i r s t  night ic ad. v z ?  dur!ped SOiIC urine 
b a ~ s  frori the cor.:!mnd mc?ulc and evitlcr.tly 
t?icy had qui te  a tit of n i r  i n  t ! iem than 
these urine Eap liavc had. Cut ve'vc put 
it in  - put tlic urizc bags i n ,  drirqlcd the  
a i r  lock, t r i e d  to push it out v i t h  the  
ejector and i t  would only tiove - i t  hardly 



a ? ?  Dump Tape 154-06 
Time: 16:23:21 1 

6-3-73 
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' Reference 2 

to 17:46 

Putt,.ig them on ... except t ha t  ... the l i t t l e  
.nozzle's f lo?p ine  around and ,., r e a l l y  no t  too  
sa t i s fac tory .  The water had a i r  i n  i t .  There's 
no doubt about i t  tha t  every one of the drink!s 
f u l l  of air'bub'oles and ... caution if you have 
air bubbles ... drink i t  r igh t  ... air bubbles ... Yes, the salt. sprays out okay, if you l i k e  
liquid sal t  (Yam) and i t ' s  better than no sa l t  
a t  all. 
neck. You .*. p u l l  open, and I p re fe r  cu t t i ng  
because when you p u l l  them open the r ' s  no tell-  
ins which wav they're going t o  spray. 
they're cut open they spray fairly mifoma12y ... The u tens i l s  are f i n e ,  althoush I f ind  
t h a t  I, can use both a bigger fork and bipger 
spoon ... Skylab-sized kni fe ,  fo r ,  and spoon 
set.  i 

They're a kind of a pain i n  the  

When ' 

b 1 

I - 

TIE slee:, r e s t r a i n t ,  I think works very well 
and ... more imnroveme2ts t o  it I f  they would 
.*. The mater iz ls  t h a t  hold you against: t he  
back more sokid r a t h e r  than three  straps. I 
th ink  that the  improvement, but  the bas i c  idea  
of being able  t o  hold yourself  aqainst  t h e  back 
with a s t r a p  works very well. The onlp  thing 
t h a t  T've l e f t ,  and I don't r e a l l y  care f o r  
is I don't l i k e  ... (yawn) so I usual ly  s l i d e  
down far enough i n  the  ... t o  put my head next  
t o  the - underneath the par t  of the pillb-9 or on 
the s i d e  of the pillow t h a t  faces  towards ... 
I seem to  mve back up so t h a t  the side of the  
pi l low holds my head back i n  towards my body 
and I s l eep  i n  a l l  four posi t ions *.. my r i g h t  
s ide ,  l e f t  s ide,  back, and r o l l  all over t h e  way 
over facing the *. . 

16 49 55 CDR Vacuum - vacuum c leane r .1  have n o t  as yet used. 
And t h e  wardroom t a b l e  one might sap w e  collect  
there i n  f l i g h t  and work t h e r e  r i g h t  on our lor: 
books and so fo r th  . . . and I think the  wardroom 
table is excel lent .  That ends the M487-3 Alfa 

1 
.. 

. .  . . . . debrief ing,  

4 

1 

2 

. ; : .  2 . .  .... L., : . . - . .-.- . . ,, .. - - -  ._.i * ..'-,e- . -.. - ).. . ... 
* . : . ,  - . .  . 

. .. 
- .  . .  ~. 

. :  . , .  
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Skylab Dump Tape 160-01 
Time: 01:03 t o  02~16 

Page 1 of 7 
6-9-73 

01 04 45 PLT ... JOP 12, . .. block 11, ,,,e reading on 
dec tor  3 when w e  tweaked it up was  9000 as 
opposed t o  . . . of less than 1000. 

Tape  recorder,  t h e  SPT, with another comment 
on ATM operation. The ac t ive  region 31 which 
is - w a s  qui te  ... i n  H-alpha a l s o  turned out 
t o  be r a the r  b r igh t  and prominant and . . . XUV 
e i t h e r  we . . and we have is  very c l ea r ly  . . . 
it looks as i f  i t ' s  a flare,  and i t ' s  gone. 
So t h i s  makes me th ink  t h a t  f lare has ... 
i f  you can ... i n  X W .  

01 35 44 SPT 

01 43 27 PLT Eel lo ,  B channel, t h i s  i s  t h e  PLT with . . . 
fsr the n ight .  I'll send you a ... report  ... 
75, Bread, w a s  me of t h e  two s l i c e s  was 
eaten. For lunch m e a l  65, corn w a s  deleted 
and potato salad w a s  . . . A l l  I d id  w a s  eat .  
A l l  t h e  snacks were eaten,  exceDt item 62, 
coffee.  Total  Delta water w a s  plus 1 .0 ,  
opt ional  salt ,  zero. That ' s  it. 

CREW 

SPT 

CDR 

SFT 

CDR 

SFT 

CDR 

CREW 

CREW 

SPT 

.. . 
Okay. . . . How adaptable are t h e  various 
compartments fo r  ... uses beyond t h e i r  design 
funct ions,  e. g . ,  does t h e  s leep  compartment 
double f o r  off-duty reading, e t  ce te ra .  

Yes. Frankly, we  haven't - our schedules 
been such t h a t  w e  r e a l l y  haven't used t h e  
bedroom ... 
Oh, I - - 
Y e s .  

As a bedroom ... functions very nicely.  

Y e s .  Y e s ,  I understand t h a t  &d - - 
... hining i n  t h a t  ... 
... 
(Laughter) 
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Skylab Dump Tape 160-01 
Time: 01:03 to 02:16 
Date: 6-9-73 
Page 2 of 7 

O R  

CaEw 

QIR 

CREW 

SPT 

PLT 

CDR 

02 OS 50 PLT 

SPT 

CDR 

I don't think we have f an answer t o  
the question, I - I don't think w e  have 
n e e  - - 
The answer is  - - 
- -  the c ~ F ~ r ~ r n ~ t ~  f ing other than 
what they were designe 

That's right, swer it. 

e e e  

I thiak it's beer. ve 
l i k e  the soft  elas 
there was one more 
thine t h a t  I h c r  of tha t  ve'd 
is when we grab one cove 
night, ready 

Yes. ke Ileal, 
it re is * 

the bag. 
. 
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Reference 5 

11 33 22 SPT Frfer.:'?), tq15 rcec?.rder, t?.is is thz SPT with 
?14S?-3 s c 3 j e c t l v e  evelu of the foZloviag 
i t c s  fc r  frequency cf ; . %.e j x ? : e t  is 
w e +  d z i l y ,  e-:cry 3Cke?- dqeadfr. ;  ca 
hm- l.c; I'r s p d i r z  ic t%o ?DAB t h e  cold 
p r t  of thc ~ ~ e : l i c l c .  Z t a s  not on all the t i z e  
ard 1 vould3't b2 vit3c.ut i t .  I use t3.e I? 
boots very selccn. I haven't used the: f o r  
2 :;.ec!:s. Use t3e tria2Gl.c shoss a l l  the t ine.  

pil low all t!ie t k r ,  Ftwxver, I do not very 
often use the little k n i t  t h h g  tha t  flips 
over your head. I ' v e  evaluated it, I haven't 
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I 
I 

The o the r  comerit i s ,  i f  you get '.:p ir, the middle of ni$t to 

go t o  the heac? i n  khat configuratl-.r. ,  be carcPJ1, % P C B U S ~  y ~ j : ~  

have no sensatlor, of novement and you can s l a m  i n t o  thixi;s o r  

get Izst .  You don't yealize t h a t  your body i s  p i tch ing  o r  

t he  next thifig yoa kncw you're i n  tile wardroom <against the 

wall i n s t e a d  of t h e  hrstd. Tt's really w e i r d .  Tt . ' s  u ! ~  wpi-rrl 

f o r  t h e  o ther  guy whc: wakes up md t h i s  trnite 8Fparit ton i s  

s l id izg  by h i s  s leep  compartment i n  t he  n ight ,  very qu ie t ly .  

I personally thought t h e  s leep  restraint worked -:cry wcll. 

Surpris ingly enough, it turned out that my georletr;. was x c h  

t h a t  3s I was ly ing  on my back and I palled t h e  three restraints 

pillow. Completely relaxed, there  was j u s t  a s l i g h t  pressure,  

with iiy heck x,mscles barcly Ful l i r lg  qr head onto the p i l l b w ,  

end I r e a l P j  ha2 t h e  sensation I was slcepini:  03 fi k d  :);I t h e  

8 

found tha t  t he re  were ways t h a t  I co~Ad t u x  sidewsys i n  tke 

s leep  r e s t r a i n t  and, ?q qe t t ing  3x0 shou'i2cr a l i t t l e  b i t  paz: 
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more elastic at the  bottom, s o  Lha.3 it vas '-1 very ges t l e  

restraint .  

Those 'bidre of a nicc  clssticity. 

loosen t , l iem J u s t  t h e  w a y  you wan'ied them. 

I would have put one morc c l a s t i c  band i n  t h e  middle. 

YOU cauld t i gh ten  ?:?en CY 

A11 In a l l ,  I thought t h e  sleep restrais t  - a s  exaellzr, t .  

- Well, l e t  riie cc?r.ent on cne other ;ihenomcn<in. 

i f  t h e  other  guys noticed it or mt. c s l e p t  ms t  nl' t h e  

tine with just the net,, u n t i l  we got down tc) the 72-dr.g.:-ee 

erea for ahoat 3 nfghts ,  and t h c n  T slent  it:'^ a, tilw2et 

p a r t i d l y  u?. But you have no convcctioc. And t h e  ::et woild 

t r a p  t k e  air  nrcirnd yonr feet. 

t he  ~ G V P ?  e -x t r ed t i e s .  

I b l ' t  i r m w  

I mtjced  t h i s  especially in 

And {hen your ks+j l iou ld  heet  t h a t  air 

up. -e 3. blot.kct over j-uu, 

hccmsc there is no convection, yr,u h2.l thi:; wem a i r  ball 

around y a i r  legs. It w-2 really %*pird. lf: p u  got h z t ,  all 

you d id  UGS stir your Icgs, which VPLJ m v c  the n i r  oiit of 

kid even though j"3u didn't ! 

T .  



I'm a l i t t l e  mre  warmblooded then you, For about 3 days there,  

I used t h e  outer blanket ,  but only ti3out up t o  t h e  knees, j x t  

eno-Gb-t-o keep ray lower legs and %et warm. I never gc t  under 

t h e  net ,  becfiuse it was.uncomfortsb1c. I got too  warn. H c l % ? ~  

through, I modified it with t h e  sc i s so r s  by cu t t ing  t h e  n e t  off  

and throwing it a w a y .  There w a s  only a 3 day period t h a t  I 

b y t h i n g .  I ju s t  slept with rqy shorts  and a p a i r  o f  socks cn. 

That n e t  is really w a r n .  

The Z w i s s  LT:J knife  was very ha.~5;r. Tlt m-dc? flcat GL~; or' 

t h e  krlife pocket, unless  it w a s  res t ra ined.  I never res t ra ined  

nine;  I ca r r i ed  it i n  a zipper pcdi>te You guys keep it i n  a 

kni fe  pqcket with a t e t h e r , r i n g  i e s t r a i n t  on it. 

KERWIIJ I cut a l i t t l e  hole i n  my prmts t o  s l i p  t h e  b i g  r i n g  through and 

clipped t h e  kni fe  on. I thought the clothing ves r ? a l  good. 

10 
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A couple other things here. 

t he  zero-g mixing theory ei ther ,  because if ;you 

s n i f f  something tbzoug?? your nose you create an 

a i r  passage and eanvectior, t h r o q h  there. 

had t h i s  feel ing of f ’ i iess  i n  the  head a d  t o  me  

that says there are changed circulakory paths tht 

may have something .ti0 do with it. Also, I think 

that t h i s  d i e t  is a ra ther  bland d i e t  to-begin 

with. 

I don’t su?xcrZiie $0 

%‘e a l l  

Okey, get t ing back t o  the  prepared questioris. As 

a r e s u l t  of your Skylab experience, do yGu have any 

habi tab i l i ty  design suggestions t o  of fe r  t o  the  

Shut t le  Orbi ter  f l i g h t  deck and crew quas-bers areas? 

Yeah. I think we have a fair number of those. One 

that come t o  my mind r i g h t  off the  ba t  is that the 

sleeping q&ers ought t o  be very soundproof and 

capable of being darkened completely. I think w e  ..: 

a l l  enjoyed the  bed more than we though 4 we would, 

but I think there  a r r 3  improvements t ha t  can be made 

i n  the  arrangement t h a t  holds you t o  the bed. I 

don’t know Whether you can do it but I probably 

would prefer t o  not have straps.  

and I were the  ones who o r i m a l l y  conjured up t h a t  

Sed and and my o r i g i n a l  %des on that was t o  have a 

l i g h t  stretchable fabr ic  that would apply40 your 

whole body ra ther  than going t o  s t raps  =- and 

1 think Al Bean 
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KERWIN- 

VOICE- 

CONRAD- 

ICERvm- 

obviously the  problem we got i n t o  right away 

that any of that stuff that was available was 

highly flammable. 

comfortable i f  you had it spread out over your 

whole body r a the r  than having the s t r a p  arrange- 

ment. 

I think it would make it more 

That might work. 

The other day you described pressure points on 

your body at various places when you were i n  t h e  

s leep r e s t r a in t .  Would you want t h i s  sheet t o  

apply equal pressure everywhere over your body 

or  j u s t  t o  apply more i n  some places? 

Thats a very good point  and I feel that i f  you 

could work it out you would probably want t o  

vary it. The reason is because mainly if  you 

have a piece of c lo th  and you bulge it out one 

place you are going to get tension somewhere 

else. If you turn  sidways, your shoulders are 

obviously s t ick ing  up a l o t  so its not a simple 

th ing  t o  do t o  get  away from t he  straps,  bu t  t he  

concept is the more you can make you think you 

are laying in one-g the more you are going t o  be 

comfortable i n  it, 

In one-g the  side you l a y  on gets the  most pres- 

sure but up there  its the  s i d e  t h a t  sticks up the 

most thst ge t s - the  pressure. 

one Or two more straps.  

I would have l iked 

A sheet would have taken 



WEITZ- 

KERWIN- 

JOHNsOI$J- 

i 

COMIAD- 

m1m- 

KERWIN- 

CONRAD- 

KERFrn-  

care of that. 

t o  tack  the  sheet c loser  t o  me  at t h e  to r so  points ,  

because it would keep your arms from flapping 

Then I would have l iked the  ost ion 

around. 

I didn't l i k e  crawling in and out of it. 

t i m e s  I used the  ne t  I didn ' t  l i k e  crawling iz~ ani! 

out of that l i t t l e  hole. 

I kept t ry ing  t o  c r a w l  through the a r m  hole. 

One of the  TV shots of Pete ge t t ing  out of it look- 

ed r a the r  awkard. 

In m y  par t icu lar  case the  opening was f ine ,  the  

avkadness  is because the  ce i l i ng  is i n  close Droxf- 

t he  f e w  

mity. 

I ' m  not sure h a t  w e l l  Jack Lousma is going t o  s leep 

in there  - you axe r e a l l y  encroaching on h is  height 

l i m i t .  Well, Joe is nearly as t a l l  as Jack. 

I ' m  as tall as Jack is although I ' m  not as musculax 

and the  only t i m e  it bothered m e  was when I had the  

Ml33 sleep cap on -- and that ext ra  inch d id  it, 

t h e  top of the  preamp scraped the ce i l i ng  when I 

turned my head. 

When I got down t o  where m y  feet were touching the  

f loo r  my head wasn't on the  pillow. 

I agree with Pete t h a t  t h e  sound is ver j  importait.  

If you can ' t  s t ruc tu ra l ly  mask t he  sound becawe 

of weight considerations you might want t o  cmslder 

masking it w%th white noise. 

13 

c 
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JO?KSOR- The or ien ts t ion  is t-erg important to  US. IIe had 

speculated that some people m i g h t  f ind  it uncom- 

f c r t ab le  t o  s leep vertical with respect  t o  other 

or ientat ions and 1 believe Paul made same com- 

ments on that. This sampling is very poor, but  

nevertheless its a data point and a t  the ccnent 

we would tend t o  t r y  t o  avoid that a,rrangec.ezt i n  

the Shu%tle. It has a l o t  to do with the amhi -  

tecture i n  the spacecraft, whether t h a t  is a real 

effect o r  not. 

I eluded t o  t h a t  as contributing t o  rcy leaving 

the s leep compartment, but I think tha t  was before 

I r e a l l y  learned how t o  use the s leep r e s t r a i n t .  

What 7: would up doing was taking about two of the  

pil low i n s e r t s  out because lying on my back my 

head vas l i k e  this.  &ENT FORWAElD IN A CHIN DOWX 

MANI 9- J and tha t  contributed t o  the i l l u s i o n  of 

hanging from the wall. 

I didn't have any problems at all sleeping. 

when I was sleepTbg .in the forward ares I would 

wake up on ny side and things weren't where X ex- 

pected them t o  be and t h a t  didn' t  bother ue a t  all. 

The solutions are+ visua l  and you s t r u c t u r a l l y  

m i g h t  do some clever things with the sleep compss-3- 

m e f i t  to mike it appeas horizontal  rather than ver- 

tical.. 

But when I moved tack i n  

Even 
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" i  "hats OK i f  you can do it but  I don*t think its 

necessary. I ' m  going t o  go back t o  sleeping i n  

t h e  Apollo sleeping bag. 

why I didn ' t  l i k e  t h a t  (1) I don't l i k e  the 

free f loa t ing  posit ion from a muscular point of 

view, although on a long duration f l i g h t  I'm 

not sure but what one may adapt t o  t h a t  -- (2) 

I'm on the cold end of the  spectrum and even i n  

Houston on a summer night I w e a r  a tee s h i r t  

and prefer  sleeping with a blanket because I 

r e a l l y  power down. 

Apollo bag becsuse t h e  Apollo clothes were clam- 

my because they d idn ' t  absorb a t  al l .  

kind of material tended t o  f l o a t  amy  from you, 

it tended t o  take its own shape and you f loated 

inside the clothes and inside the bag and I was 

always cold i n  Apollo, thats what I l iked about 

Skylab -0- it did two things (1) it straightened 

out my body -- and I don't a t t r i bu te  t h a t  a f f ec t  

t o  not j u s t  having gravity there - but tha ts  not 

bad. 

because it makes m e  think I ' m  sleeping on the  

ground - 1 want t o  distinguish that very cleazly 

I'm perfect ly  happy to f l o a t  up there - its m s -  

cular. And the  other thing (2) is t h a t  I l i k e  

t o  have something around m e  when I'm sleeping. 

Even before air conditioning I was one of these 

I 've  got tvo reasons 

I tended t o  get  cold i n  the  

That 

I don't  want the body s t ra ldtened out 

b 
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CONRAD- 

BOND- 

m m -  

guys that coulfih't sleep without at  least 8 sheet 

over me. 

my hew% rete goes down i n  the l o w  4-0' and my 

metabolism p w e r s  dum and I get cold. 

aever had m y  of these i l lus ions ,  I don' t  care 

which way you s t i c k  the bed up there. 

doesn' t  &e any difference anyhaw, 

I was thinking about haw you arrange the locker 

openings and the l e t t e r i n g  and so for th .  

ha,nk$y, before I went t o  sleep I liked the  

illusion of hanging because I don't  l i ke  ly ing  

i n  bed reading fkt  on my back and I was nov on 

m y  back hanging on the w a l l  a d  it seemed much 

more na tu ra l  because I would h a g  thwe  and read 

my pocket book and l i s t e n  t o  music on the ear- 

phones and it seemed, much more na tura l  t o  be 

hanging on t h e  w a l l  doing tha t ,  it made-ne t h i n k  

I w a s  s i t t i n g  up and rcading. 

Paul, why did you move back i n t o  the sleep com- 

partment after you had been'gone awhile? 

Became it started ge t t ing  hot te r  up forrmrd, I'm 

at the opposite end from Pete, I ' m  very warm, a>- 

parently.  When they were s t i l l  sleeping i n  the 

ccrmmnd module and I was sleeping i n  the MDA in 

the s leeping bag on nights.29 n? I found it very 

comfortable there even though the air  temperature 

I can ' t  s leep  i n  t h e  open air because 

80 I 

That 

4 

in the order of 60 or the high 50s 
s 



CONRAD- 

KERWIN- 

CONRAD- 

I moved out of the sleep compartment because of a 

combination of heat and not being f a m i l i  

t he  sleep r e s t r a in t  and tha t  air blast coming 

from the vent i n  the floor.  Anyway, it got hot 

i n  the forward area once we got t o  the high beta 

angle and I could feel the valls radiating at m e  

and it was uncomfortable even though I was j u s t  

laying there. By that t i m e  I had cut the nett ing 

off, I didn't  use the net t ing anymore after t h a t  

and it got uncomfortahle because when you turn 

over, which all of us did, I think, you get a l l  

tangled up i n  the net t ing - l ike  the tangles you 

used t o  get i n  these washing machines when they 

first came aut -- so I took the scissors and f la t  

cut  tha t  off ,  Laying on the bare bones sleep 

restraint i n  m y  , so  I 

moved back i n t o  the sleep compartment, 

1 managed t o  s o r t  out sleeping. 

arms inside the  bag and I could 

I used t o  fold my 

36OSin there 

but I was always kind of aware of when I vas doing 

it and I was keeping the  bag sorted out. 

go t o  the s t rekh  sheet approach the guy won't 

have that problem, he can Bleep with h i s  arms i n  

or out. 

S t i l l  put the 83"m holes i n  though, the;. are vexy 

useful. 

Yes a 

If you 



Am I t h e  only one tbt used t h e  blanket? 

The outer blanket? 

YES. 

I pulled it up about m y  knees once. 

About the t i m e  we bottomed out on the  temperature 

curve i n  the workshop I used it t o  the extent : ~ 

that I pulled it up t o  m i d  thigh, for  about two 

nights. 

s t ra in t .  

The first t i m e  I used it I found out tha t  because 

you don't have the convection boy does it realljr 

t r ap  the heat. I had it up a l l  the way and 1 had 

t o  take it back down t o  where it was about across 

m y  thighs and bulged it out. 

heat i n  there and it j u s t  gets hotter and hot ter  

and you have t o  stir your legs t o  get it out. 

Whoever thought up putting the nett ing in there, 

I don't know if  they thought of it for that 

reason but thats what made the  nett ing work per- 

f e c t l y  because i n  e f fec t  its almost a blanket. 

Let m e  ask you another general question about the 

sleeping area. Do you advocate or l i ke  the idea 

of indivfdual sleep compartments, does t h i s  seem 

l fke  a good idea or  even a necessity for fiture 

programs or would you prefer a more open hospital 

ward or bunkroom type mangement? 

I used it mostly as a lower limb re= 

You col lect  body 
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wetpncks are r c n l  l o se r s .  I th ink  the re  
are, uh, some other  things t h a t  are w e l l  
designed i n  t h e  Egacecraft. I think t h e  
general ,  $,, w a r d x m ,  uh,  ea t ing  
arrangement, u h ,  t h e  way t h a t  the food i s  
recons t i tu ted ,  and so fo r th ,  and t h e  t a b l e  
i n  t h e  center  works very w e l l ,  and t h e  
water gun works good. I have no complaint' 
about t h e  way t h e  food ge ts  heated, t he  
t r a y .  I th ink  t h a t ' s  good. And t%e layout 
of the pantry i s  also gooci. And i t ' s  a 
super idea t o  have t h e  f reezer  i n  the  
pnatry t h e r e  because the frozen food 
i s  kind of t h e  highl ight  of t h e  dzy. 
I th ink  another great design is  t h e ,  uh, 
uh, t h e  wastemanagerent system. i t ' s  , uh, 
e s s e n t i a l l y  a no mess operation. And, uh, 
t h e  only th ing  tha t  takes a l i t t l e  
t i m e  - It takes  30 seconds to have a 
bowel movement 2nd about 10 t o  15 Eorc 
minutes t o  log  all ';he data  and, uh,  snap 
t h e ,  uh ,  new beg i n  place.  So t h z t  , uh , 
i n s t a l l a t i o n  of t h e  nev bag could 5e 
designed i n  a m 3 r e  e r f i c i en t  manner. 
One of t h e  systems t h a t  does bug xe on 
t h e  spacecraf t  Is t he  video t&$e recorder. 
Any time? you %:ant I,EI video tape  sor?.ething 
you ha.ve t o  go and,,urn on tkie recorder 
t h a t ,  uh ,  you have f o  go and t u r n  on the  
reocrder which is  kxy up. i n  t h e  bDA. 
So t h s t  , uh, vhen you've gDt various 
scenes tha% you  art. t o  tzke  down i n  the  
workshop, you'vct got t o  work from c l e a r  
up i n  t h e  t4DA to get them on t h e  tape.  
And when you want t o  t u rn  them o f f ,  
you've got t o  go back up the re  and t u r n  
them o f f .  There ought t o  be a switch 
down here somewhere where you can - 
down i n  t h e  wartiroom area  where you could 

Uh, Al, do you have any comments? Oh, 
by t h e  way, t h e  sleeping bags a re  r e a l l y  
good. I ,  uh, enjoy sleeping i n  t h e  - 
uh, i n  t h e  sleeping bag. I t ' s  uh, I 
th ink  t h e  design, uh, is  very good, 
p a r t i c u l a r l y  with t h e ,  uh, is very good, 

. uh, t u rn  t h e  video tape recorder o f f .  
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t h e ,  uh,  e l .as t ic  s t r zps .  It kind of 
makes you f e e l  l i k e  you're,  uh,  uh, 
laying against  sowthing  and, uh , I ,  uh, 
sometirnes s l eep  on n!y s i d e  o r  on 
my back or.stomach end i t ' s  kind of l i k e  
at home. I t ' s ,  uh, very comfortable 
and convenient sleep. The temperature's 
just r i g h t ,  a lso.  

Uh, one of t h e  things I think is  good 
i n  here,  ... , i s ,  uh, t he  general  - the  
general ,  use of colors  and, uh mater ia ls .  
We've noticed t h a t  t h e  - t h e  workshop 
s tays  extremely clean. About t h e  only 
th ing  t h a t  ge ts  d i r t y  i s  t h a t  a . . . 
opening sometimes causes s p i r t s .  For 
example, any of t h e  . . . , it'll expand 
t h e  gas s l i g h t l y ,  and then when you 
place t h e  membrane i n  t h e  top ,  food w i l l  
f l y  out.  Now food f l i e s  out when you're 
ea t ing  it sometimes, but mostly t h e ,  
uh, former r a the r  than t h e  la t ter .  But 
t'nat '11 get on t h e  w a l l s ,  but  t h i s  
mzterial is fairly 'asy t o  clean. And 
it j u s t  doesn ' t  see3 t o  ruse.  It 
doesn' t  seem t o  coll'ct d i r t .  ..There 
doesn' t  seem t o  be much i n  the' wzy of 
houseclesning t o  bc done othcr  than t h e  . . . 
from t h e  food s y t s .  I guess. And then, 
uh, uh, cleaning t h e  screens you have 
uh, from t h e  fans t h a t  bl-oir t h e  a i r  
around. Mow those u r n e d  out t o  be 
pre t ty  ea iy  t o  clean because they ' re  a l l  
conveniently located and I think t h a t ' s  
been a very good si@. If we're c a r f u l ,  
t h e  only fans we use have t h e  r i g h t  
diameter screens on them and also have easy 
access t o  cleaning because it looks 
l i k e  everything we're going t o  - picked 
up the re ,  pa r t i cu la r ly  i f  you have 
a goo& airflow. 
he thought t h e  temperature was okay. 
Well, I f e l t  t h a t  I - it had b e a  2 l i t t l e  
warm. It 's been up i n  t h e  80%. My 
personal f ee l ing  is  that; we'd l i k e  t o  have 

How Jack ind ica ted  t h a t  
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we had t h e  s t u f f  nearly ... And t h e t  
rea1l.y makes it much 'retter f o r  us. 

avai lab le  . . , mkes  i t  much nore 
pa la tab le .  . . . 
Space food . . . an& we're c e r t a i n l y  -. 

What significcint iqx-ovisat ions 
(procedural,  cquipGer,t crransexxmts 
o r  modifications) have you zccomplished 
as a result of adptizic; t o  l i v i n g  
and working i n  zero g? 

Well, I made a s ignif ic t int  
improvement, I th ink ,  i n  our s leeping 
quarters .  The a i r  i s  z t  t he  
bottom. 
and mounted it uFside dom,  and I 
s l eep  t h a t  way, and It does d e f i n i t e l y  
imFrove the flow of a i r .  It doesn' t  
ccme from the  top of you anf low 
down past  you, ins tesd  of  coning up 
from your feet i n t o  TOW noise ,  i t t o  
your rcouth. I faun\", it is e f f ec t ive  
for t h e  dryness i n  xy nose, it made 
it much more mist m d  I fouria I was 
&le t o  s l c q  better :ust b e c e p g  
I w a s  closest t o  thc. air  vcnts  and wzs 
zble t o  cont ro l  it., It mire i t  eesy 
t o  l ean  out ad tow;? t k e  vents zqd 
move them arcad. 
t h a t  ' s a s ign i f i can t  i q r o v m e n t .  
Another one is t h e  - the bedclothes 
themselves behsvc a l i t t l e  more l i k e  
Earth. 
down at t h e  toes ,  nakes them 
a l i t t l e  b i t  more Ea,-thlike. And 
t h e  s t r a p  t h s t  holds us i n ,  t hey ' r e  
exce l len t ,  P n r t i c u l t r l y  t h e  one 
around t h e  head. ... t o  add so I 
doubled it undcr i t s e l f  mid a l s o  ... 
t h e  headband arrangemnt.  It nas 
now a r e a l l y  - a ra the r  poor ... a d  
come out with it sort of be l t ed  ... 
t o  it and I sometires think - I t h i n k  
t h a t  ... come out with a better ... 

I ' v e  taken rry sleeping bzg 

1 t h i r k  thEt 

They're a l i t t l e  b i g  b a g u  
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and connector 'uc1.t. . . . with  
modifications s i g n i f i c s n t  . . . it 
co:ris t o  Q mc:lbcr of s p a c e p d s .  ... as w e  e11 poiptcd out  ... 
bet ter  o p r a t i o n  . . . 

7 I ... 
Yeah. 

Okzy, ire got t o o  cany 3 r~cks  , power 
cce3les &!xi T; ?over ce5les strung cl'ound 
t.hc workshor,. !.le go% - and we 
got  t o  hzw - & ~ t  to k v c  those  
things built i n t o  t h e  wir ing 
soneplace so t i ia t  t hey  could r e f l e c t  
d i r e c t l y  i n  ';he vsty t h e y  r e f l e c t e d  
other appl iazcos and sl;ings. . . . 
the vire zrsmG it . . . wzn'; t o  do  t h e t  
o r  e t a p e  recorder  or a Y,' canera 
or 2. blower. Lookins zro-aid t h e  
workshop ... 6 f o o t ,  3.2 fo3t calbe . . . after ti2 iiorkshs? hs2 elready 
teen confi5:red . . . Tilere was no 
wiy t o  thin;: 01' everjz:?ing m d  you 
\rant flexi'ciIl",:r, s 3  w e d  cc r.*.e surc? 
t h c  cor3s t5-&1:.sel~~ s t i z ~ e  scxz sort  
of adhe r ing  7 i z l i t y  . *  I k n ' t -  
m a n  - sticl:l;r - I :~.m every so o f t e n  
cjn t h e  co r5  is  a 1if.tj.c plug that, 
sticks i n  t h e  hole  3n t h e  t r a i n g u l a r  
E r i d  or SCL-c osrt  c-f' 1 i t t ? e  c l i p  
hook t h a t  sr.a?s f r o n t  the: you could 
letin above t h e  - h9c.k on ,  t h a t  wz;. 
y c ~  coulu kc-;.? ';hest: cor-ls :'iush. 
Right notr ycu heve t c j  go g e t  t h e  
equipnent s;rap and hang them up .. . 

L .  

One last a-xs t i sn .  IIow s a t i s f a c t o r y  
have t h e  vzrFous envi ronrenta l  
clenients of  habitability been i n  
providinc 3 s u i t a b l e  h s b i t z t .  
Lighting , ve just ehckcd. Noises, 
we checkeC. Temperature, h m i d i t y  , 
and airfloi: ,  we  discussed all of 
those.  Think we feel  t h a t  - t h a t  
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use t h e  conmarid modde spoon, ail t h a t ' s  
t h e  tablespoon s i z e ,  and then you have the  
mess hal-f-way up t h e  spoon; but you don't 
have your hands i n  it. So, I give t h e  
wetpacks a complete unsa t i s fac tory  and 
needs R l i t t l e  redesign. Also, t h e  food 
doesn' t  r econs t i t u t e  as w e l l  i n  t h i s  because 
t h e r e  i s  os much empty volume, t h a t  f re -  
qent ly  you ge t  i n  the re  and t h e r e ' s  the  
c l o t s  of some recons t i tu ted  food, par t icu-  
l a r l y  l i k e  cream corn. 

I 223 23 '31 02 PLT Sleep r e s t r a i n t s  I l i k e  very w e l l .  I 
give it a excel lent  t o  very good. I s leep  
with t h e  - only with t h e  bedding. I guess 
you c a l l  it t h e  upper blanket .  I use the  
head r e s t r a i n t  and I use t h r e e  cushions 
and t h e  head r e s t r a i n t .  The head rest ra ints  
s t ay  on a l l  night .  I guess I don ' t  move 
around t o o  much. I don't have it on t i g h t ,  
j u s t  loose,  loose enough t o  f e e l  l i k e  I ' v e  
got something from there .  I think I ' m  
going t o  start using the  bottom blanket 
a l i t t l e  b i t  because i t ' s  g e t t i n g  a l i t t l e  
cooler i n  t h e  workshop. And I noticed 
t h a t  i n  t h e  morning, I wake up a l i t t l e  
c h i l l e d .  I use t h e  upper s t r a p  across 
t h e  body. I've loosened t h e  bottom one. 
And when I s l eep  i n  the  s leep  restraint, 
why I feel a s l i g h t  pressure.  I ' v e  got 
t h e  s t r a p  loosened a l l  t h e  way ou t ,  but  
I feel  a l i g h t  pressure and I near ly  s leep 
on my s ide .  Sometimes, I start  t o  s leep  
on my stomach o r  on my back. I can close 
my eyes and imagine myself' i n  any posi t ion 
I want t o ,  and ppsi t ion doesn' t  r e a l l y  
matter much. F i r s t ,  I - t h e  first few 
days of t h e  f l i g h t  I woke up with the  fee l ing  
as though I w a s  laying on my back, but I 
don't necessar i ly  do t h a t  any more. And 
o r i en ta t ion  i s  no problem what soever. 
Stand by 1 on t h e  - t h i s  487. 
back. 

I'll be 

..- 
-= 
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but - uh - doing head work. Uh - 
there's no way t o  fasten yourself 
down. And - a\ - you don't want 
t o  go i n  there any more often than 
you have t o  for  t ha t  reason. 
Otherwise, i t ' s  a 

PLT nice clean place t o  operate. Uh - 
i t ' s  - uh - not a nessy place. 
quite adequate t o  the job we've got 
t o  do there except for  fas tening 
yourself down somewhere, Sleep 
res t ra in ts .  The sleep res t ra in t  i s  
- uh - very adequate for  - uh - 
for sleeping and that 's  a l l .  
couldn't do anything else  there. I - uh - don't have any - uh - qualms 
about sleeping i n  the at t i tude you 
put it in. I sleep very w e l l  in the 
ve r t i ca l  position. 
all night - very hard. 
wake up. I can &hays sleep pret ty  

with - uh - only the rietting over 
me. I don't hardly ever pull - pull 
the blanket up except sometimes in 
the morning when it gets cold, why - 
uh - I might pu l l  it up and - uh - 
and - uh - doze off another half 
hour before gett ing up* B u t  - uh - 
I use - uh - the two upper - uh 
straps - uh - a f u l l y  loosed, The 
bottom strap I 've taken loose. I 
lfke Lo have them there because they 
make  m e  - uh stay against the back of 
the bed and - uh - and - uh - stay 
in pre t ty  good position althou 
doubt that  I'd have any - uh - 
trouble sleeping i f  I was  

I t 's  

You 

Uh - I sleep 
I don't 

w e l l  W ~ L I  I bet LO LeG. I sleep 

- the - uh - r e s t r a in t s  de 
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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S e 
morning and feel  l i ke  I ' m  

side, sometimes I put the m e t a l  

throw one leg up - uh - l ike  
a d  - uh - 

239 01 48 31 PLT What noneating uses have been found 

Besign modification of the table and 
5% s associated restraints be 
desirable for  any or all uses? 
Well, we do a lo% of checklist 

- uh - W h a t  need there is 
sometining GO bold t n e  oooks aone 
something you could hold the book 
down with and i t e  on it the same 
t i m e ,  And hold - uh - somet 
in the other band so t h a t  - 

mdroom table? Would a 

oom table and 

c, - uh - hold things 

thinking about it about the 
wardroom tabletop, I think tha tvs  

erable latch t h a t ' s  
signed i n  the history of 

mankind or before. That darn  l a t ch  - 
uh - half the t im doesn't la tch up 

d the other hal: of the L i m e  it - tlh shoves right on 
you have t o  get a knife 
t o  break it loose. I: think tha t*s  
a dumb design and it ought t o  be 
changed. Hex& one. Wen, I .guess 
' i t ' s  too late for  tha t  but - uh - 

such a neat *.. could 
have such a crummy designed hatch 
on it. Othe ise - uh - it works 
pre t ty  good. Ne t end  t o  complain 
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anything, but - 110, you do the 
medical work i n  t h e  trmdrooxn. 
Looking out  the windud i n  the 
wardroom is useful .  I.imdroon 
needs t o  be bigger. 

... I don't think e.e 

Okay. How adequare =e the 
sleep r e s t r a i n t s ?  Excellent 
Sleep r e s t r a i n t s  need nore 
bungers. Heeds a softer 
pillow, it needs a s o f t e r  
cover t o  hold your head t o  the 
pillow. Other than that  I 
think it ' s  real good, 

One of the  niecest  things about 
it is the a b i l i t y  of it t o  be 
moved t o  d i f f e ren t  places rather 
simply and t o  'oe usable i n  those 
other places ,  just in case the  

h t he  MDA about 4 or 5 nights 
because T though. it was much 
cooler there .  F'ow t h a t  it has 
cooled off dovn here t h i s  i s  
ce r t a in ly  s a t i o  l'actory. Another 
disadvantage, 1 think, i s  you 
c a m o t  put on - you can put 
only one b l d e t  on your bung. 
I cer ta in ly  have two, but I had 
t o  use safe ty  9 5 3 s .  Another 
disadvantage is there's so much 
billowing down near the feet  
because your bodj heat won't 
keep it warm,  So w e ' l l  - so 

+ . e m ? e ~ m + . i i r e ~ ,  c,>g?rl T s l ~ n t  ii? 

be able t o  - also put 
s in. there t o  decrease 

%he volune. That t u r n s  out t o  
be real f ine .  ., e .  you think 
about it. Perheys at  the foot. ... you can see probebly as much - mre than anyone else 
j u s t  one of the  th ings  
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overlooked. You wanted plenty 
of foot room - toe room - you 
didn't  real ize  it would also - - 

239 02 18 45 CDR What non-eating uses hme been 
found for the wardrocm table? 
We use it ... l*lould a design 
modification of the table and 
its associated res t ra in ts  be 
desirable? Definitely, You 
need r e s t r a in t s  on top of the 
table t o  hold different i t ens  
when you're working on books and 
checklists. 

239 02 19 02 CDR The foot res t ra in ts  are too mall  
t o  b u s e  the t r iangle  shoes. 
The ones - uh - the leg 
r e s t r a in t s  are good and the 
thigh res t ra in ts  are excellent 
with one exception. The l i t t l e  
bars - the f o r  l i t t l e  bars 
t h a t  come out arid f i t  against 
the  f'ront and back of the th ighs  
should be wiaer, so they can 
provide some leverage points. 
As they are, they're szlall and 
you tend t o  flop around i n  them - 
i n  the shoes, y . ~  see. They can 
be large enough to  s l i p  i n  and 
they can be nice and t i g h t  f i t .  
You could move arou d. 

239 02 19 36 CDR What sanitation problems have 
developed and how have you dealt  
with them? I think everything 
is ... fecal ... allow you t o  have . . contact . . . t rash  every day. 
Touch it with your fingers and 
then the whole th ing  is ... germ 
catching . . . should be improved. . . . 
now t ha t  we've got one behind 
each person. It makes it nice. 
Changing them - uh - every 3 or  
4 days is cer ta inly adequate. 
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a m o u n t s  i n  s t a g e  2 .  C o u l d  y o u  make a n y  c o i n n e n t s  on  s u b j e c t i v e  I i .  
q u a l i t y  o f  y o u r  s l e e p ?  I know i n  t h e  E v e i z i n g  S t a t u s  R e p o r t  
y o u ' v c  b c c i i  s h o v i n g  g o o d  s l e e p  e v e r y  n i g h t .  

how w e l l  y o u  c a n  k l e e p  u p  h e r e .  I t h i n k  that I'm g e t t i n g  
a b o u t  t h e  sane  a m o u n t  o f  s l e e p  t h a t  I d i i  o n  t h e  g r o u n d ,  
7 h o u r s  o r  s o ,  a n d  y o u  c a n  p r o b a b l y  tc3.1 t h e  t o t a l  down  

I'm r e a l l y  p l e a s e d  w i t h .  L a s t  n i g h t  I s l e p t  r i g h t  t h r o u g h  
. u n t i l  J a c k  w0X.e u p ,  a n d  t h e n  I w e n t  b a c k  t o  s l e e p  . and  d o z e d  

a n o t h e r  ha.lf h o u r  a f t e r  he g o t  u p .  A n d . t h e  n i g h t  b e f o r e  i t  was 
a b o u t  7 h o u r s  s t r a i g h t  w i t h o u t  w a k i n g  u p .  And I - I'm 
r e a l l y  i m p r e s s e d  w i t h  how p l e a s a n t  i t  i s  t o ' s l e e p  here. I 
f i n d  t h a t  I w a n t  t o  s o r t  o f  r e s t r a i n  myse4 . f .  I ' v e  a l w a y s  b e e n  
s l e e p i n g  u n d e r  t h o s e  s t r a p s ,  a n d  w i t h  t h a t  much r e s t r a i n t ,  
why ,  i t  f e e l s  v e r y  c o m f o r t a b l e ,  v e r y  n o r m q l ,  a n d  v e r y  

I 
S P T  . J u s t  t h a t .  I ' m  r e a l l y  i m p r e s s e d  w i t h  t 

thc : rc  e v e n  b e t t e r  t h a n  I can  s u b j e c t i v e l y .  B u t  t h e  q u a l i t y ,  I 

. .  i s o u n d .  
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QmRY H o w  widespread w e r e  the effects of t h e  ergometer on your 

a b i l i t y  t o  hear  each o the r  o r  t o  hear  communications? 

GARRIOT" Very pronounced. 

BEAN But it w a s  the g ~ y  t h a t  w a s  on it. 

and he was ergonetering, it d idn ' t  bother  you. 

was on it, you always had t o  go around i n  f ront  of h i m  and  

talk t o  h i m ,  o r  he d idn ' t  hear t o c  w e l l .  

If you were ups t a i r s  

But i f  he 

GARRIOTT That Mark I makes a l o t  of noise  too. If there's sornebody 

pu l l ing  on the I4ark I, it's even d i f f i c u l t  f o r  someone i n  

the  wart?room t o  hezr the  squewk box. 

3 feet of it t o  be able t o  hear the  ground c l ea r ly ,  if 

soclebody is pul l ing on t h a t  : k - k  I exerciser .  

You have t o  go within 

LOUS l*'A It r e d l y  does r z i se  tke c e n e r d  zzise l e v e l  many dezibelc  . 

EZA2 Does r id ing  the  b i k e  or p f l i n g  :?.e !.?ark I have a sigsi f i c m t  

effecfv on t h e  running of an eqerir .?nt such as EOlg? 

has suggested t h a t  it be Sro5i'sited during SO19 , but t5s-L 

Kerl 
&.' 

does interrere qu i t e  a b i t  kr;th n3r.31 ops. 

Al, vhe3 you recvieztc3 .;GX sleeping bag, did it l e a z  

you wi th  a?y r e s i i - x l  y"ck1er.s such 8s lighting o r  ::.e 

a v a i l a b i l i t y  of t h e  sc;..iat;A'tcx in your compartment? 

I 



0 

Yes, it did. 

squawkbox, and I j u s t  used a u t i l i t y  l i g h t .  

Therefore, Owen o r  Jsck had t o  answer t h e  

You mentioned et one poin t  tha t  you had t o  sew up your 

s leeping bag and use saqe safe ty  pins on it; what happenea 

to it? 

One of the  disadvantages of t h e  design was  t h a t  t he re  was 

excess material on the  end, c rea t ing  a la rge  vo lme  of a i r  

around t h e  f e e t .  I n  order  t o  be warmer, I used se fe ty  pins 

t o  m a k e  t h e  bag f i t  more closely ar.d thus decreased t h e  

amount of t o t a l  air  t o  be heated w h i l e  I s l e p t .  

How d id  you r i g  t h a t  bag f o r  sleeping i n  t h e  KIA those  two 

nights?  

I t i e d  it down r i g i d l y  with four  Fieces of l i n e .  

In  one of the  I4487 debrief ings,  Jack comented t h a t  he cii6 

h i s  morning sh~wer-shaving-tooth brushing exercSse j u s t  l i k e  

he did at hme, but Owen, you sEid  tha t  you c o - d b ' t  f i n 3  

a good place t o  brush your t ee th .  Why? 

I d i d n ' t  s p e d  as ~ u c f i  t i z e  on tha t  as Jack -3e. I never 

used toothpaste because it could not be ingeste3, 9-ii it 

w a s  t i m e  conaming t o  f i n d  a place t o  s p i t  it mt. AE 

result, whenever t h r c  w a s  a convenient t h e  dAring t h e  i 

11 
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QUERY 

1 
I 

LOUS!X 

QUERY 

BEEJJ 

f 
J 

Not even during the  evening i n  t h e  s leep  r e s t r a i n t ?  

We all used t h e  s t r a p s  and tended t o  s t r a igh ten  ourselves 

out a l i t t l e  b i t  and put ourselves under a l i t t l e  b i t  of 

pressure.  Very comfortable. 

I did not  l i k e  the  lower s t r a p  fastened. I had the  upper 

two s t r a p s  f b l l y  extended. If I had the  lower s t r a p  

fastened,  it felt  l i k e  it w a s  holding me s t r a i g h t e r  than 

I wanted t o  be,  so I took t h e  lower s t r a p  of f .  

And you kept t he  upper two t i g h t ?  

Hot t i g h t ,  j u s t  as loose as they would ge t .  

Al, you had comented a t  one t i m e  during one of t he  K487 

i n f l i g h t  debrief icgs  t h a t  Eany of the  personal i  zeci things 

had been overki l led i n  the  Skylab's design. Yet i n  sone 

a reas ,  you were forced t o  li-re v i t h  a l o t  less h u a n  

engineering than you would like t o  have had. TiXat w a s  

wrong with Skylgb from .those design points  of view and 

whet changes rzight we make i n  downstream desigzs? 

'He should come up with a standard s t r a p  with 8 serew on 

it t h a t  could be put around any box and t i e d  l i k e  a sezl 

strap. A l l  these boxes could be designed f o r  ir,fiie;ht a n a  

taken like +,hey e re .  For launch h a d ,  you put o m ,  t w 3 ,  

29 
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You know last  night I kind of s l e p t  j u s t  
l i k e  t h i s .  Kind of f loa t ing .  

Yeah 

Out and back and fo r th  . . . between 
the hatch and the  chair .  The couch- 
cha i r .  

How did you sleep? 

P r e t t y  w e l l .  Unt i l  I - I guess I 
woke-up - be darned i f  I know. I 
think I remember it w a s  two o r  three hours 
before we were supposed t o  be ge t t i ng  
up here. Now I kind of half-awake ... 
s t a y  around. ... Then after the  last  
half-hour, I was looking out the tele- 
scope. I kept ,  - I s l e p t  - I must have 
got f i f t y  percent e f f ic iency  out of 
t h a t  sleep. I think I would s leep  f o r  
half  hour, three quar te rs  of an hour 
and then wake f o r  5 t o  10 minutes, then , 

back again. 

I dropped-off w e l l  there  i n  the beginning. 
I think those beds are going t o  be 
n i ce  fo r  a big b e l l y  dance on them. 
Because that 's  sure what nade me s leep  
better last night is when I grabbed a 
couple of cargo s t r a p s  and strapped myself 
i n  under the locker. Then I f e l t  l i k e  
I was being pushed up against  something 
and I s l e p t  a longer s t r e t c h  of the t i m e .  

... 
How about your audio tone? 
not reeding you at a l l .  We're not 
reading you on intercom at  all. Are you 
hearing us? ... Now, try. 

Okay, we're 

Oh, yeah, i t ' s  on. 

Okay. 

\ 

- 
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too scall. I 've had t o  use the  one 
from the  cornant! no&.iie. Sleep 
restFaint s ; I ' d give tba t  an adequate. 
One of t he  p?oblezls is tha t  i t ' s  kind 
of tough t o  get i n  out of that  
thing. I t ' s  a r e a l  struggle every 
t i m e  I work a t  it. I a lso  don't 
know what  the  heck tfizt thing hanging 
over my head is suppose t o  do. I 
would much ra ther  have something you 
could p u l l  from one side t o  t h e  other. 
The thing hanging over ny head j u s t  
r e a l l y  gets  i n  the w q  and I 'n  
thinking of cutt ing it off .  Trash 
air lock - okay, sleep r e s t r a in t  I 

4 give an adequate. Trash airlock 

I 
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nozzle. 
spoon over and smear it over the 
top of my food and it , . .. t o  be . . . 
out quite nicely. 
The big spoon is  by far the most 
handy. The fork is  used only when we 
have meat - frozen m e a t .  And it 
doesn't get much use other than that .  
The small spoon i n  q y  case gets very 
l i t t l e  use. So l e t  me go back. I 
have - I 've broken away fromthe 
grading system again. 

Then I can ju s t  t u r n  the 

The eating utensils.  

Food cans," :- I've -" :gave them a 
grade of ,  l e t ' s  see, I think I gave 
a grade of adequate. And it would 
have been better except for  the 
danger of it, sharpness of the thing. 
The beverage dispensers a l s o  are 
adequate. Seasoning dispensers are 
adequate. We need - need some pepper ... Eating utensils I would say are 
very good. I think we could probably 
leave the l i t t l e  spoon home. I could 
move i n  - move on t o  miscellaneous 
now. We have sleep res t ra in ts .  I 
would grade the sleep restraints as 
very good. 
i n  the command module with no sleep 
res t ra in t  and then getting the next 
night down i n  the workshop i n  the 
sleep res t ra in t  I must say that the 
fidderence w a s  quite - quite - quite 
sharp. It was a very strong differ-  
ence; it was ver - it w a s  very 
pleasant t o  get in to  that sleep 
res t ra in t .  
we ever d id  w a s  make those body 
straps. 
very fine. I think maybe that  i n  
the f'uture that  we don't need t o  go 
quite t o  the extremes of having t o  
get i n  through a neck ring, 
it would be ju s t  as easy t o  have a 
sleeping bag sor t  of thing. 
could zip down and get i n  t o  it, 

A t  - Having had t o  sleep 

I think the best thing 

I think that they've been 

I think 

If you 
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then z ip  up, then you wouldn't have 
t o  climb i n t o  it through a neck 

I think t h e  f l e x i b i l i t y  t h a t ' s  

t o  put on a p a i r  of - a haJ-f m i o n  
s u i t ,  tha t  it, w o u l d  be t o  put on t h e  

ler, 1 j u s t  put on. a half 
That k e e p  my f e e t  warm 

d t h e  rest of body s t ays  qu i t e  
I n  t h e  very hot weather I 

the t op  blanket ro l l ed  up and 
put it under my head rack rand I 
sleep i n  t h e  nude and I found - f i n d  
it t o  be qu i t e  comfortable, So I 
found t h a t  simply t h a t  I've had no 
use fo r  t h e  - the l a rge  over 

e t ,  t he  bottom blanket IDve been 
it. And that I f i n  d t h a t  

by J u s t  ei ther r o l l i n  up or leaving 
t h e  top  blanket down 
what I s leep  i n ,  tke clothing I s leep  
i n ,  that Ivm qu i t e  - qu i t e  comfortable 
i n  the  s leep  r e s t r a i n t .  I think t h e  
head r e s t r a i n t  ha8 been a 
I 've  made qUite a - qu i t e  
t h a t .  And it helps qu i t e  a bit. 

The trash a i r lock .  The t r a s h  air- 
lock has been very ood. 'I think I 

very good. Works 
hewens we nade 

i 
j' 
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The PLT i n  . . . at 15 : 15 with 
t h e  M487-2 Bravo. 
t h i s  i s  on page 2-3 o f t h e  Eval. 
Checklist - How adaptable are the 
various compartwnts t o  multi-uses 
beyond t h e i r  prime design Rmction? 
(Example, does each s leep  compart- 
ment double f o r  off-duty reading, 
e t  cetera)? I f ind t h a t  i n  the case 
of t h e  s leep  compartment; of course, 
we don't have time t o  do much reading. 
The f l ight  planners see t o  tha t .  
i n  any event, the  s leep  compartment 
does a f ford  a l o t  of stowage during 
the day; I f ind  the  s t r aps  across t h e  
s leep  r e s t r a i n t  very usef'ul. f o r  ... 
handling bulky items, such as ur ine  
bags, . .- supply modules, t h a t  sort 
of th ing .  The towel holders,  I 
use every one of them f o r  holding 
clothes ,  socks, watcbes, e t  cetera .  
As f a r  as the wardroom doubling 
beyond t h e i r  prime design function; 
of course, the  wardroom is  our prime 
viewing area because we're ge t t i ng  e e 

Number 1 - 

But 

I t ' s  ver conveneint Lo look over and 
see where you are and I think that 
w e ' l l  probably be i n  an a w f u l  l o t  of 
good handheld photos and Visual 
observation by v i r tue  of the f a c t  tha t  
i n  the wardroom. So I think t h a t  
probably t h e  wardroom is  making a 
prime contribution t o  t h e  v i s u a l  
observation sciences which, of course 
wasn't i ts  signed function. We a l s o  
f ind the wardroom w a l l  very convenient 
fo r  posting items f o r  general. crew 
reference.  Our w a l l  space i s  a t  a 
premium, but  we f i nd  - i n  f a c t ,  I f ind  
myself using the doors of all the lockers 
f o r  stowage a l s o ,  which makes it in-  
convenient t o  ger i n t o  t h e  lockers and i n  
one case t h e  tableware, t h e  ea t ing  
u t e n s i l s  stowage I nd undesireable i n  
theirdesign,  so I Jus t  l i n e  q y  u tens i l s  
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those things are s i tua ted ;  not of f  i n  
a corner, but Jus t  kind of s t ick ing  
bare naked right out i n  t h e  center  of 
everything makes it a l i t t l e  b i t  hard 
t o  use t h a t  area as you would l i k e .  
The MDA: w e  use t h e  190 window f o r  
photography again. But o ther  than 
t h a t ,  that 's primarily t h e  design 
functions of - one of t h e  whole 
problems with the  MDA is  t h e r e ' s  no 
footholds o r  handholds - shouldn't 
say none, but next t o  none. 

Other than t h e  EREP foot - t r i angu la r  
shoe platform and the one f o r  the ATM, 
you've got very l i t t l e  t o  grab onto 
i n  there .  
a place t o  go through. 

Airlock; no t h a t ' s  j u s t  

How adequate has t h e  s leep  r e s t r a i n t  
been f o r  sleeping? Has it been useful 
fo r  anythink other  than sleeping? Well 
I can hang i n  there and read sometimes. 
I th ink  i t ' s  per fec t ly  adequate f o r  
sleeping. The one th ing  t h a t  I f ind  
gets  i n  my way i s  that top  cover 
which comes down, which is  - who knows 
what you're supposed t o  do with it. 
It's a l w a y s  e i t h e r  i n  my face,  o r  I 
tuck it i n ,  or I can ' t  get  qr arms out 
i f  I want something. The th ing  is  j u s t  
a general nuisance. 
have made t h a t  thing so you could z ip  
it on o r  off o r  at least so you could 
have arm - arm holes through it i f  you 
wanted t o  use them. I don't use t h e  
upper blanket t h e  top blanket, we don't 
have it on the re ,  j u s t  t h e  ne t t ing .  And 
t h a t  seems per fec t ly  su f f i c i en t .  I 
think one of these nights  I ' m  going t o  
t r y  sleeping without it t h a t  is  without 
t he  outside of that;  j u s t  f l oa t ing  free. 
I think t h a t  can be done, ard maybe 
t h e r e ' l l  be an advantage t o  it. So 
far, I'be not been able  t o  afford t h e  
t h e  chance of loosing a good n ight ' s  
s leep  f o r  - f o r  the  experiment. 

I think they should 
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. 
is - t h a t  could jus t  as easily be 1 inch 
high letters i n  duct or 2 inch high 
l e t t e r s  i n  duct and a great big number 2, 
about 3 or  4 inches high. 
penalize us by - by putting small 
numerals on t h i s  60 tha t  we have trouble 
seeing from a - not trouble seeing them 
from distance; I can read them 10 feet  
away - but you have t o  look i n  order t o  
find them. Now on pieces of hardware 
around, I'm looking a l l  the way across 
t o  505 and I could see it all - 20 feet 
across on the - from the other side of 
the workshop which is  the water purifica- 
t ion.  But there is  no earthly reason 
why t h a t  505 shouldn't be great big 
numbers and ju s t  jump right out at me. 

I mean, why 

We - I find it d i f f i cu l t  t o  - t o  locate 
some - locate items around here. And 
as far as I ' m  concerned tha t  is a 
habit ab i l i t y  problem. And, a lso , w h i l e  
I ' m  thinking about it, the sleep 
res t ra in ts  don't have nomenclature on 
them. 

The outer blanket and the inner blanket 
and a l l  tha t  s tu f f .  A l l  they have are 
serial nurmbers on them. The water 
system parts are the same w a y .  This 
is  a l l  part  of habi tabi l i ty  i n  that  
it - has t o  do w i t h  finding thengs and 
identifying them as a certain i t e m  i n  
question. And s e r i a l  nmbers are great,  
but doggone, don't stop there. 
the working nomenclature on it too. 
Another thing that i s  bad about habit- 
a b i l i t y  is the fire sensors. The fire 
sensor control panel has a number on it 
and the  f i re  sensor i tself  has a number 
on it. And they're the same number; 
but t h i s  morning we had a f i re  alarm while 
I w a s  on the ergometer and it took me 
2 o r  3 minutes t o  find the cotton-picking 
sensor associated with tha t  panel. 

Give us 

38 
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CkRH going t o  I e w n  t o  hate t h a t  job. And sure enough, 1 vas r igh t .  

I was 
( com ’ D ) 

Lo 

I know Bill did not r e l i s h  the  tines he was assigned it. 

assianed jt a couple of times, but I don’t think Ed was .  

I finall:: f i p r e d  out a good system, but 1 d i d n ’ t  l i k e  t o  do it. 

It was t k e  user and nobody wants t o  spend good time up there 

f o s l i r s  ~.r::n3 ! n s e r t i n s  boric acid p i l l s  i n  the w i n e  bags. 

That’s ~ ig5-k .  You had about 10 l i t t l e  t a b l e t s  t o  push down i n  

there, ec5 E 1:: z?’ times the;y8d tourxe right back up through 

the  hcle. Zze Fzint I ’ d  l i k e  t c  nake on t h a t  i s  t h a t  anytime 

you’re f x 2 z g  with a *wine system, there  i s  always t h e  potent ie l  

of  t h e  C-rfzg SOL cming  out wit3cut ycur knowledge. 1 sweated 

t h a t  c r  P-.-P)T.?T!zo 1 finished those bags. I always t r i e i  tc 
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more so than it r e a l l y  needed t o  be. We had arm holes and 

head holes ,  s t r a p s ,  s n q s ,  z ippers ,  and flaps t h a t  came out t h e  

top; t o  c e  it w a s  overdesigned. 

t o  rep lace  mine, but I could not f i n d  a top blanket ,  I f i n a l l y  

Jus t  to& anything I cauld f i t  on t h e r e  an3 cut i f  off tit t h e  

top  and hopped i n ;  it wrJrkefi great. A l l  you rea l ly  needec? W ~ C  

a blanket &ich  waulii ~ t '  E C ~ C S E  ym, a n 3  th ree  s t r aps .  Climbing 

i n  and ?ut cf t h a t  th;ir.g mystifiec', ne every t f re  I did i t .  I ask,& 

k t  t h e  end of tne mission I wantec 
4 

bl 

. .  
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t o  be n ice ,  but aqs in  it could have been simpler.  Compared with 

t h e  night wben we s l e p t  underneath couches or on couches i n  

between s u i t  bags, t h a t  first n ight ' s  rest i n  t h e  s l eep  compart- 

r en t  jn O?L* sleeping bags w a s  a very welcome t h i n g  as far as I 

W ~ C  coneerceri, an5 9s I remefiber, I got a good n i g h t ' s  s l eep  t h e  

f i rs t  nig? . 

I th ink  --?e idea zf being restrain& is a goo2 way t o  go i n  order 

to get a e225 r r 5 ~ k ; t ' s  sleep.  I j u s t  thought t k x  complexity cf 

a13 the  f::9ing rr-zterizi w a s  a l i r t l e  greater than  need be. 

wante5 S:EP:'T.~T.E Cse incoroorzte?. ks  e r e s u l t  it lookee like 
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I took my s c i s s o r s  and c-at t h e  neckring hole on my second one. 

The first one w a s  okay, but they seemed t o  vary i n  t i g h t n e s s  

and s ize .  The one th ing  I ' d  l i k e  t o  mention about t h e  s l e e p  

compartment i t se l f  is t h a t  you should be able t o  ad jus t  t h e  

a i r f low from your s leep  posi t ion.  

a i r f low noise .  

vent back t o  t h e  bag. 

wasn't enough a i r f low.  It wcild be n ice  i f  you could j u s t  adt+us' 

A couple of t i m e s  I got 

I ther. e c t  out cf ~y bag and checked i t ,  t h m  

I'd get r i d  of t h e  noise but then t h e r e  

t h a t  from your s l eep  'CSE.  Other than t h e t ,  I l i k e  t h e  straps 

very w e l l .  I th ink  y m  have t o  have those s t r aps  i n  order  t c  

give you t h e  s e m i  one-e f e e l  i n  bed. I kept r i n e  real t i g h t .  

I might mention t h a t  Z t r i e d  a couple cf n i g k s  Just sle.i-,lnE- 

out there i n  the done, 2ust d r i f t i n g  arsunci kethout being 

r e s t r a ined  a t  a l l .  I fcJunr3 t h a t  I w a s  akle ts doze ,  but ?:-u-3 

never r e a l l y  s l eep  souz5ly. I would j u s t  slowly mash i n t c  r 

- -  

w a l l  and slowly come c~ff it and 5 minutes l a t e r  I ' d  h i t  s m e t h i n g  

else and eventual ly ,  l i k e  everything e l s e ,  I muld end up s n  the 

d i f f u s e r  screen.  I f x n d  t h a t  I could mt r e a l l y  ge t  a goo5 

night ' s  s l e e p  even a"er I'd become accustore2 t o  zem E .  S: 

I th ink  t h e  s t r a p s  a r e  8 good idea.  
I 1 -'I 

POrJuE ?lo1 Sieve Act ivat ion:  There v3s no probler- sr. t h i s .  it WZZ 

just 9 mat ter  of t i x i r z  it - ccx?ins ~i&; a t  ??e r i e h t  t i n e  ir. 

order t o  g e t  t he  next ::'=I. I used K:: p c r t a t l e  t i r . e r ,  Z S Z  ::.e 

procedure was just  as it w a s  written. 

d 
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The s leep equipment w a s  very poorly labeled. 

cal led out i n  t h e  procedures by names such as overblarket ax5 

The i te r3  were el: 

POGUE 
(CONT 'D) 

was very pleasant ly  surprised when I s a w  those photographs of 

She undocking. 

out reasonably good. 

Even the  p ic ture  of t h s t  f i l t h y  window 4 turned 

Bt 1 would consider t h e  DAC/transporter problea as a major mission 

anomaly. 

documentary photos on space flights is t o t a l l y  unsatisfactory.  

We had such problems as f i l m  breakage and end-of-film l i g h t  

t h a t  didn ' t  come on when they were supposed t o  or did come on 

when they weren't supposed t o .  

The eff icacy of those pieces of equipment i n  taking 

I blamed myself f o r  a couple 

, of anomalies t h a t  I now know were the  fault of the transporter! 

DAC combination. Three tines t h a t  t ranspor te r  shoved f i l m  

back in to  t h e  supply reel. We'd do well t o  consider an 

a l te rna t ive  t o  t h e  DAC and t ransport  combinations. 

I think t h e  SNMD curtain i n  the head failed because the  feca i  

bags were too  l a rge  f o r  t h e  SMMD. That rubberized curtain 

always stretched when t h e  feca l  bag w a s  put i n  there.  Thus it 

eventually just pulled out and failed. 

Concerning the  BMltlD: A f t e r  t h e  last Ml.72 ca l ibra t ion ,  one hac 

t o  be very carefu l  when releasing the  cocking handle or t h e  

BMMD would be released at the same time. I think t h a t  w a s  caiiset 

by a cable run which could be fixed very eas i ly .  



POGUE 
(CONT'D'I 

leaks.  I refer t o  t h e  educational cap i l l a ry  experiment (ED72), 

which had a major leak of water and o i l .  I bel ieve t h e  leakage 

occurred ea r ly  i n  f l i g h t  because t h e  cardboard and other  items 

underblanket, but t h e  stowed items were marked by serial  numbers 

r a the r  than by nomenclature. You can ' t  i den t i fy  those articles 

j u s t  by shape and s i z e  unless you're very familiar with them. 
A .  b 

were s ta ined  with dry,  crusted water when I took them out.  A 

major leak l i k e  t h a t  in  t h e  wardroom compartment i s  almost 

inexcusable. 

GIBSON One morning when I opened my ur ine  drawer, a b ig  b a l l  of ur ine ,  

about 2 inches i n  diameter, popped out and s t a r t e d  f l o a t i n g  up 

towards m e .  I cannot f igure  out where it came from, why it w a s  

t he re ,  anything about it. It w a s  a one-time anomaly. 

Window contamination was a major mission problem. I ' m  not sure 

whether t h e  people on the  ground appreciate  t h e  f ac t  t h a t  a l l  

t he  brown on t h e  vehicle i s  not due t o  so l a r  W changing t h e  

pa in t .  Some of it i s  ac tua l ly  a coating, an example of which 

you can see on t h e  comand module windows. Before we splashed 

down, it was uniform. But a f t e r  water h i t  it, it wrinkled and 

peeled off  i n  f lakes .  I ' m  sure some of t he  large pieces of it 

II 
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