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Temporary equipment restraints must provide quick and easy attachment 

and detachment for any item of equipment. These restraints should be 

available a t  any location i n  the spacecraft. 

Bungee cords were the most widely accepted restraints on Skylab, w i t h  

vel cro a cl ose second. However, the vel cro exhi b i  ted some def i ci enci es 

IM 

t h a t  should be.resolved before i t  is  used extensively i n  future 

vehicles. 

S t raps  were quite useful as was the snap system throughout  Skylab. 

The crewmen were quick t o  innovate equipment restraints when necessary 

' 

and desirable. j 
The entire system of temporary equipment restraints needs t o  be 

carefully considered i n  future spacecraft t o  ensure t h a t  each area 

or location i n  the spacecraft i s  adequately provisioned, 

% 
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PRE-SKYLAB EXPERIENCE 

Velcro proved t o  be a very effective temporary retention device and 

was the only t h i n g  used i n  Project Mercury and the Gemini Program for 

temporary equipment restraint .  Patches of Velcro hook were bonded t o  

areas on spacecraft bulkheads while the Velcro pile was bonded t o  the 
*.# 

various pieces o f  equipment. The mating of the Velcro pile t o  the 2J 

Velcro hook provided the necessary retention and ease of retrieval as 

the equipment was used. 

However, the nylon Velcro used had a h i g h  b u r n  rate and a new Velcro 

material was developed. I t  was less combustible b u t ,  unfortunately, 

was also less effective as a retention device. Additional equipment 

res t ra int  methods were implemented for the Apol l o  Program. ,I 
The Apollo Command Module had various equipment restraints for various 

purposes. The F l i g h t  Data Restraint System (commonly called the 

bungee cords) was a new technique developed for Apolls. 

are metal "screen door" springs w i t h  snaps o r  hooks provided a t  each 

end. They were provided t o  posit ion and retain the f l igh t  data charts, 

maps, and manuals so the crew could handily review them d u r i n g  the 

mission. Slightly stretched between mating snaps, they were strategi-  

Bungee cords 

- A  

cally located w i t h i n  the crew compartment and provided an extremely 

useful retention device. 
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The system included both long and shor t  bungees w i t h  snap ends and 

w i t h  c l i p  ends, adapter plates, data card c l i p s ,  

data book spr ing  c l i p s  and temporary stowages as 

The shor t  bungees were 10 cm (4 inches) long and 

35 cm (14 inches) wh i le  the long bungees were 20 
'u 

food door c l  i p s  , 
shown on Figure 1. 

could s t r e t c h  t o  

cm (8  inches) and 

\s 
could s t r e t c h  t o  86 cm (34 inches). Both lengths had a 7.5 cm (3 inch)  

s t r i p  o f  beta c l o t h  attached t o  each end. A female snap o r  a c l i p  

and a snap was bonded t o  each c l o t h  s t r i p  which permit ted use o f  the 

bungee springs w i t h  the  snap system. 

Metal snaps became second t o  Velcro i n  frequency o f  use fo r  equipment 

re ten t ion .  One s ide  o f  a snap was mounted t o  a 

i the  spacecraft.  The o ther  s ide o f  the snap was 
i 

i tems of,equipment. The crewmen could mate the  

together t o  achieve re ten t i on  o f  the  equipment. 

A number o f  r e s t r a i n t  straps, both s p e c i f i c  use 

straps, were provided t o  supplement the l i m i t e d  

hard surface w i t h i n  

mounted on the var ious 

two sides o f  the snap' 

straps and u t i l i t y  

amount o f  Velcro used 

w i t h i n  the  crew compartment, The u t i l i t y  straps were 32 cm (12.5 in . )  

long wi th  two studs and two sockets pos i t ioned so as t o  form two loops 
6- 

0 when snapped. Figure 2 shows the u t i l i t y  straps. The snaps mounted 

on the  s t raps a l so  permi t ted them t o  be used w i t h  the  snaps i n  the  

spacecraf t  . 
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The specific use straps were 

w i  t h i n  the crew compartment. 

Figure 3.  

designed f o r  particular retention tasks 

Some of these straps are i l lustrated on 

Numerous patches 6f  2.5 cm (1 inch) 

bulkheads and internal structure of 

v 

vel cro squares were bonded t o  the 

the Command Module. As has been 
d 

described earlier, the Velcro hook was bonded t o  items of equipment. 

I t  was used, b u t  not as frequently as on the Mercury and Gemini f l ights .  

SKYLAB DESIGN 

Several types o f  equipment restraints were utilized on Skylab. They . 

1 are descri bed i n  the fol 1 owing paragraphs. I 

Straps 

Three types of beta cloth straps were used t o  restrain large and small 

ar t ic les  t o  the SWS structure. They were portable and permitted the 

crewmen to  temporarily restrain and/or stow equipment for convenient 
4' 

access whi  1 e performing work tasks . 
The short straps were 30 cm (12.5 inches) iong and 2.5 cm (1 inch) 

wide. The fabric was faced on one side w i t h  Velcro pile and each end 

contained Velcro hook. Both sides of the straps were f i t t ed  w i t h  four  

snap s tuds  and four snap sockets. 

6 
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The long  straps were 66 cm (26 inches) long and constructed similar 

t o  the short straps, b u t  contained four addi t ional  snap studs. 

Equipment restraints were very long straps, made o f  Beta fabric. The 
r" end of the restraint  was f i t t ed  w i t h  a snap s t u d  and a snap socket 

t o  permit the end of the restraint  t o  be securely fastened t o  a hand- 

hold or  open g r i d .  The strap was adjustable t o  185 crn (73 Inches) 

long and was 2.5 cm (1 inch) wide. 

*d 

Figures 4 and 5 show the equipment restraints and straps. 

Bungees 

The bungees were 20 cm (8 inches) long constructed of a coil spring 

f i t t ed  on both ends w i t h  a hook. The maximum extension was 30 cm 

(12 inches). Twenty of them were portable and others were permanently 

installed i n  the galley and i n  the f l i g h t  da ta  f i l e s .  

Figure 5 i 1 1 us t ra te  the bungees. 

Figure 4 and . 

\ 

Uti1 i ty Restraints *- 

The u t i 1  i ty ' res t ra in t  was a fluorocarbon rubber cup, supplied as shown 

i n  Figure 4. 

for portable units. The cup contained a cruciform s l i t  i n t o  which 

Some were permanently mounted and others were provided 

small flexible items could be inserted for temporary restraint. The 

permanent restraints were located near the food preparation areas, 

8 



UTILITY RESTRAINT 

. 

LONG STRAP 126 I N .  LONG1 

EQUIPMENT RESTRAINT 
I73 IN .  LONG-MAX LENGTH) 

SKYLAB TEMPORARY EQUIPMENT RESTRAINTS 

FIGURE 4 
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I- BUNGEES 

UNIVERSAL STRAPS 
MOUNTS 

SKYLAB TEMPORARY RESTRAINTS 

FIGURE 5 
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i n  the WMC, i n  the sleep areas, and near items of operational equipment. 

Six portable restraints were f i t t ed  w i t h  a snap socket t o  permit usage 

i n  nearly any location i n  the SWS. 

\ 

Uni versa1 Mount 

a 

Twelve universal mounts were onboard t o  be used as an attachable1 

detachabl e portable equipment mount for readi ly securing equipment 

t o  convenient structure. 

The base of the universal mount  contained two alignment p i n s  t o  permit 

i t s  installation i n  the g r i d  hole pattern or  i n  specially located hole 

patterns such as on the platform f o o t  restraint  i n  the OWSI 

jaws were provided a t  i ts base t o  permit ins ta l la t ion  o f  the mount  on 

a convenient handrai 1 or  handhold. A trigger, when compressed, 

ii 

i 
In a d d i t i o n ,  

separated the alignment p i n s  and the handrail jaws for rap id  instal la-  

t i o n  and removal of the mount.  A mounting adapter on the universal ' 

mount  provided an easy ins t a l  lation/removal mechanism for the art icles 

of portable equipment. The universal mount swiveled the equipment 

through a l l  three axes. Three calibrated drums w i t h  marking i n  degrees 
* 

*1 provided the swivel joints w i t h  a reference for  desired p o i n t i n g  o f  

the equipment. The mount  was t o  be used w i t h  the portable l ights,  

h i g h  intensity l i g h t s ,  food trays, motion picture and TV cameras, tool 

boxes and their  drawers, repair k i t  and i t s  drawers and the IMSS work 

table. The universal mount is displayed i n  Figure 5 and Figure 6. 
1 
I 
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SNAPS (3) VELCRO (2) 

HANDRAIL WITH SNAPS AND VELCRO 

UNIVERSAL MOUNT 

SKYLAB TEMPORARY EQUIPMENT RESTRAINTS 

FIGURE 6 
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Velcro 

Velcro p i l e  was provided i n  patch form i n s t a l l e d  on handrai ls,  stowage 

compartments and s t ruc tu re  a t  many locat ions throughout Skylab. Also, 

a supply o f  Velcro hook and p i l e  i n  patch form w i t h  adhesive backing 

was provided i n  one o f  the  t o o l  k i t s  f o r  use where needed. Figure 6 

shows two Velcro patches i n s t a l l e d  on a handra i l ,  

Snaps 

Snap studs were located throughout Skylab on stowage compartment doors 

p a r t i t i o n s ,  s t ructure,  handrai ls, etc.  and were configured i n  a 

standard snap pa t te rn  t o  accommodate a l l  SWS and CSM prov is ions t h a t  

contained snap sockets. Three snaps are mounted on a handrai l  shown 

i n  Figure 6. 

SKYLAB EXPERIENCE 

The Skylab air- to-ground t ranscr ip ts ,  p o s t - f l  i g h t  debr ie f ings and 

i n - f l i g h t  f i l m s  have been reviewed and the data pe r t i nen t  t o  temporary 

equipment r e s t r a i n t s  s tud ied ca re fu l l y .  The r e s u l t s  are presented i n  

the fo l l ow ing  paragraphs. 

Straps 

A1 1 three lengths 

i 

dur ing the  Skylab 

\ 
I 

o f  straps were u t i l i z e d  i n  many and various ways 

missions. Not on ly  were they u t i l i z e d  i n  the 

13 
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prescr ibed manner f o r  fasten ing equipment bu t  was used t o  r i g  f o o t  

and body r e s t r a i n t s  where necessary. 

The crewmen's response t o  the  straps and t h e i r  uses appeared t o  be 

h igh l y  i n d i v i d u a l i s t i c .  Some f e l t  t h a t  a l l  the straps were q u i t e  good, Y 

others f e l t  t h a t  they d i d n ' t  use the straps a l l  t h a t  much. Some o f  

the crewmen preferred the longer straps and the  equipment r e s t r a i n t  

straps wh i le  others p re fe r red  the  shor t  straps. 

used the straps as they were intended t o  be used and had few complaints. 

However, most o f  them 

One comment was'made t h a t  the  beta c l o t h  straps were q u i t e  d i f f i c u l t  

t o  push through the buckles when adjust ing t h e i r  length. It made 

those straps a b i t  slower and somewhat inconvenient t o  use. 

Reference 25 a lso  has one crewman's comments on improving the  straps. 

He f e l t  t h a t  the s t rap  should be s t i f fened i n  the  v i c i n i t y  o f  the  snaps 

and should have a generous p u l l  tab a t  each snap. It was f e l t  t h a t  

these modi f icat ions would improve the at taching and detaching o f  the  

straps and make them more convenient t o  use. 

Figure 7 shows several o f  the  shor t  straps used t o  secure a c o i l e d  

cable, Figure 9 shows a p a i r  o f  scissors secured by a strap, and 

Figure 12 shows a s t rap  being used t o  prevent a power cable attached 

t o  one o f  the cameras from f l o a t i n g  f r e e  and becoming a po ten t i a l  

snag hazard. 

14 
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Straps supplied for attaching equipment to the crewman’s body were 

seldom used. The vacuum cleaner had such a strap to permit the user 

to attach the cleaner to his body during its use. However, it was 

simpler to let the cleaner float free and not use the strap. 5 

9 The following references contain comments pertaining to the use of 

straps as temporary equipment restraints. 

Reference Page 

2 2 

3 

4 

7 

8 

11 

12 

13 

3 

4 

7 

8 

16 

18 

20 

14 22 

24 46 

25 48 

29 

30 

57 

61 
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Bungees 

- 
The bungee springs appeared t o  be the most widely accepted temporary 

equipment restraint  ut i l ized on Skylab. One crewman indicated t h a t  i t  

was the best of dl1 the restraints. The bungees were extensively used 

i n  a l l  locations and would have been used further i f  more of them had 

been avai 1 ab1 e 

%. 

* 

The bungees were extremely useful , especially for  thicker objects w i t h  

protuberances such as cameras or binoculars. Paper sheets or t h i n  pads 

had 

a1 1 

The 
I 

a tendency t o  work out  from under the bungees. 

show bungees restraining various objects, both  large and small. 

Figures 8, 9 and 10 

springs tended t o  lose their  e las t ic i ty  and became stretched out  

toward the end of the mission. Only one crewman f e l t  t h a t  the bungees 

were unsatisfactory. He indicated t h a t  the springs stretched out  too 

easily and were "lousy". 

One general complaint from nearly a l l  of the crewmen concerned the 

bungee springs t h a t  had a small pointed hook as a fastener. The hook 

was so t h i n  and pointed t h a t  i t  could easily tear skin. The hook 
". 

tended t o  straighten out  and would easily come loose from its fastening 

p o i n t .  However, there was sufficient e las t ic i ty  l e f t  i n  the spring t o  

catapult the bungee across the workshop. Fortunately no one was h i t  

or h u r t  by one of these f lying objects, b u t  the danger was clearly 

del i neated and the crewmen were concerned. 

17 
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The snaps on the beta cloth ends of some of the bungees were considered 

superior t o  the small hooks as fasteners i n  spi te  of the cloth and 

snaps being considered cumbersome and d i f f icu l t  t o  use. A t  least  the 

snaps were not dangerous t o  the user. 

as i t  was described by some of the crewmen was considered the best 

fastening device of the three types used on the bungees. 

The small c l ip  of " f l a t  hook" 

", 

e+ The crewmen recomnended that the bungees be permanently in s t a l  1 ed 

throughout the spacecraft. Nearly a1 1 surfaces should have bungees 

installed on them t o  provide immediate temporary restraint  a t  nearly 

any location i n  the spacecraft. This would eliminate the crewman 

having t o  spend the time required t o  transfer a bungee from one place 

t o  another for use. 

Another recommendation presented by one of the crewmen was that the 

door surfaces under the bungees should be s l igh t ly  convex rather than 

f l a t .  The bungees would probably hold paper or t h i n  pads much better 

w i t h  this s l i g h t  protrusion applying positive retention pressure. 

The fol  1 owing references contai n comments concerning the bungee 

x restraints.  

P 
Reference Page 

2 

3 

4 4 
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Reference Page 

10 14 

11 

12 

13 

14 

16 

18 9 

20 

22 

22 42 

23 45 

25 47 

26 50 

Utility Restraints ,I 
These devices were apparently used primarily in the waste management 

compartment to hold towels and washcloths, and in the sleep compart- 

ments to restrain clothing. 

films show the utility restraints being utilized for that purpose. 

Figure 1 1  and many o f  the TV and movie 

Only one crew comment concerns these restraints and then somewhat 

indirectly. 

Reference 

5 

Page 

5 
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RUBBER CUP RESTRAINTS IN WMC 

FIGURE 1 1  
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Universal Mounts 

Few comments were made concerning the universal mounts. Most of the 

crewmen fe l t  they were handy, although not too convenient to  use. 

One crewman indicated t h a t  the mount was not st iff  enough structurally. 

The motion picture cameras, when operating, apparently would set u p  a 

v ibra t ion  i n  the mount .  Also, the lock-lever needed an over-center 1v 

s 

type of lock w i t h  positive feel t o  i t .  

Figures 12 and 13 show the universal mount i n  use. Figure 12 shows 

the mount steadied w i t h  a strip of gray tape. The following references 

have the crew comments pertaining t o  the universal mounts. 

Reference Page 

2 2 

4 

11 

12 

13 

24 

25 

4 

15 

19 

46 
P 

48 

Velcro 

The Velcro hook and pi le  material used on Skylab was quite controversial. 

The crew comments ranged from "vel cro i s 1 ousy , t e r r i  bl  e ,  m i  serabl e 

24 
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s t u f f "  t o  "those Velcro squares turned ou t  t o  be one o f  the f i n e s t  

th ings we have brought up". Probably a l l  o f  the comments were correct .  

As has been pointed ou t  i n  the  Pre-Skylab Experience, the Velcro used 

on Skylab was no t  as good as the  o r i g i n a l  nylon Velcro used on the 

Mercury and Gemini Programs. However, i t  was the  best ava i l ab le  t h a t  

would meet the  sa fe ty  requirements. The comments o f  t he  f i r s t  Skylab 

crew pertained t o  t h i s  type o f  Velcro. 

The second Skylab crew took a f resh  supply o f  Velcro patches w i t h  

adhesive on the  back t o  use where needed. Thei r  comments ind ica ted  

t h a t  i t  was much b e t t e r  than the Velcro e x i s t i n g  from the  previous 

mission. However, they a lso ind ica ted  t h a t  the Velcro hook and p i l e  

stuck together w i t h  greater  force than the adhesive would s t i c k  t o  

the bulkheads. The adhesive would p u l l  loose before the Velcro would 

re1 ease. 

The t h i r d  Skylab crew had s i m i l a r  comments. The Velcro patches were 

used very f requent ly,  bu t  d i d n ' t  s t i c k  t o  the  bulkhead too we l l .  

Figure 10 shows two Velcro s t r i p s  fastened t o  a stowage locker  door. 

I n  summary, i t  can be sa id  t h a t  good Velcro hook and p i l e  has the  

necessary a t t r i b u t e s  o f  a good temporary equipment r e s t r a i n t .  It i s  

easy and 

objects.  

p i l e  are 

quick t o  use, both when res t ra in ing  and when r e t r i e v i n g  

Apparently, however, the adhering q u a l i t i e s  o f  the hook and 

q u i t e  mater ia l  dependent. The method used t o  r e t a i n  the 

27 



Velcro t o  the spacecraft bulkheads and t o  the various items t o  be 

restrained must provide more holding power t h a n  the Velcro hook and 

pile. The adhesive utilized for this purpose apparently lost i ts  

hold ing  quality w i t h  time and became quite a nuisance t o  the crewmen. 

The following references contain comments pertaining t o  Velcro 

equi pmen t res t ra i  n ts . 
Reference 

1 

2 

Page 

1 

2 

5 5 

7 8 ) 

9 13 

10 14 

15 

16 

26 

24 

25 

50 

28 56 

Snaps 

Surprisingly, the Skylab crewmen had few comments concerning the snap 

equipment restraints. They were used frequently as tie-downs for  the 

bungees as well as for trash bags and some of the crewmen commented 

4 

t h a t  "there are never too many snaps". 1. 

' 3  
. J  
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A common complaint concerning the snaps was t h a t  some type o f  counter- 

i n g  fo rce  was requi red when t r y i n g  t o  snap an 'ob jec t  i n t o  the snaps. 

The crewmen apparently would push themselves away when t r y i n g  t o  snap 

i tems t o  the  male snaps on the  bulkhead. The l a r g e  double c l ipboards 

were apparently q u i t e  d i f f i c u l t  t o  i n s t a l l  on the  snaps and one crew- 

man commented t h a t  these cl ipboards came o f f  the  snaps q u i t e  eas i l y ,  

Figure 9 shows a snap pa t te rn  not  being used and snaps hold ing bungees 

i n  pos i t ion .  

The fo l l ow ing  references conta in  comments concerning the  snap systems. 

Reference 

2 

3 

Page 

2 

3 

22 42 

25 48 

26 52 
- 

General Equipment Restra in ts  

The one lament t h a t  runs throughout a l l  three crew's comments was the  

e s c a r c i t y  o f  adequate temporary equipment r e s t r a i n t s .  Three areas, 

t he  MDA, the  waste management compartment, and the  area around the  

dome lockers were s p e c i f i c a l l y  mentioned as having too few equipment 

r e s t r a i n t s .  The i n t e r i o r  of t he  r e f r i g e r a t o r  was a lso s p e c i f i c a l l y  

29 



mentioned as having insufficient restraints to hold all the items that 

were stored in it. 

The following references address the problem of inadequate restraints. 

Reference 

2 

5 

Page 

10 14 

2 

5 

14 

20 

22 

26 

27 

29 

30 

, 

22 

32 

43 

51 

54 

58 

61 

One expedient utilized extensjvely by the crewmen as a temporary 

restraint was the gray tape. Numerous comments were made concerning 

its efficiency and the first two crews recommended highly that more 

tape be brought up by the following crews. 

Figures 12, 14 and 15 all show gray tape being used as an equipment 

restraint. 

The following references contain comments concerning the use o f  gray 

tape. 

30 
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deference 

7 

18 

19 

20 

28 

Page 

8 

28 

29 

33 

56 

Another expedient utilized by the crewmen was the set  o f  magnets 

o r ig ina l ly  supplied i n  the Off-Duty Activities Kit. The crewmen 

found t h a t  the magnets worked quite well as paper hold-downs when 

used on the praper surfaces. They kept teleprinter sheets held down 

and, if used i n  .pairs, kept the teleprinter paper from curling up. 

They were limited as t o  the places they could be used; there were 

not too many iron or steel surfaces i n  the Skylab. Also, they were 

limited as t o  the number of sheets of paper t h a t  they could hold .  

I 

The fo7 1 owing references contain the crew comments pertaining t o  the 

use of the magnets. 

Reference 

17 

19 

20 

21 

Page 

26 

29 

35 

37 

33 



One equipment res t ra int  that  required a b i t  o f  learning on the part 

o f  the crew was the checklist holder a t  the VTS i n  the MDA. I t  was a 

double clipboard that was t o  provide a restraint  for the required 

checklist data for the crewmen that were operating the VTS. The f i rs t  

crew reparted that i t  would not  hold the entire F l i g h t  Book and d i d  

not  permit rapid page changing d u r i n g  use. The next crew found that 

if  they used only the pages t h a t  were needed for that day’s operation 

the clipboard worked quite well. 

The fol l  owing references contain the comments pertai n i n g  t o  the double 

cl i pboard. 

One eq 

Reference 

3 

6 

20 

iipment restraint  that  recei 

Page 

3 

6 

34 

red good comments from the creb was 

the paper cl ips on the ATM panel work surface. The crewmen reported 

t h a t  although they were concerned t h a t  the clips would wear out  and 

lose their  capability, they had very l i t t l e  problem w i t h  this restraint .  
% 

Figure 16 i l lustrates  these clips. 

crew comments. 

One item that caused some problems was the tendency of checklists or 

Reference 7, page 9 gives the 

f l i g h t  data books t o  open automatically. They would spread themselves 

34 
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35 



open as shown on Figure 17 and push themselves away from any surface 

they happened t o  push against. 

s i t ua t i on .  The f i r s t  was a small lanyard attached t o  the check l i s ts  

t o  p e m i t  them t o  be fastened t o  a convenient l oca t i on  and the  second 

Two things helped a l l e v i a t e  the  

was a rubber band t o  pu t  

The f o l 1  owing references 

problem. 

Reference 

18 

20 

24 

around the  book t o  ho ld  i t  from pushing open. 

conta in  the p e r t i  nent comments regarding t h i  s 

Page 

28 

31 

46 

Only one r e s t r a i n t  was s p e c i f i c a l l y  mentioned by any o f  the crewmen 

as being not  necessary. 

t h a t  the bracket provided f o r  mounting a camera when tak ing  photographs 

o f  the ear th  was not  necessary. 

The science p i l o t  o f  the  t h i r d  crew ind icated 

I t was apparently b e t t e r  t o  operate 

the  camera by hand and provide some motion compensation by eye. 

Reference 30, page 60 i l l u s t r a t e s  t h i s  comment. 
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CONCLUSIONS AND RECOMMENDATIONS 

In general, temporary equipment restraints must provide for the quick 

and easy attachment of any item o f  equipment and hold i t  against 

inadvertant release. 

retrieval o f  the equipment when the crewman needs i t .  Temporary 

The restraint  must a lso permit quick and easy 

restraints may be bo th  permanently installed and portable, b u t  must 

provide adequate restraint a t  any desired location. 

The various Skylab equipment restraints are discussed i n  the fol lowing 

paragraphs. 

1.  The straps were utilized quite frequently and received few adverse 

comments. 

equipment restraint strap. The strap webbing was d i f f i c u l t  t o  

push through the adjustment buckles making the use o f  the straps 

One minor problem was noted w i t h  the adjustable 

slower than should have been necessary. 

2. The bungee cords were the most widely acclaimed and frequently 

used equipment restraint  device i n  the spacecraft. One potential 

problem was the small hook used as  a fastening device a t  each end 

of some o f  the bungees. I t  was sharp enough t o  penetrate the 

crewmen's skin o r  eyes, which caused some concern t o  the crewmen. 

The bungees also tended t o  lose their elasticity w i t h  extended 

use. 
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3 .  The u t i l i t y  res t ra in ts  were used primarily t o  hold towels and 

washcloths fo r  drying i n  the WMC and served t h a t  purpose qui te  

we1 1.  They also provided for  temporary clothing stowage in the 

sleep compartments. 

4. The universal mounts were handy b u t  no t  too convenient t o  use, 

Some of the crewmen f e l t  t h a t  the mounts should have had more 

structural  r i g id i ty ,  and a positive, over-center type of locking 

1 ever. 

5 .  The Velcro, when made of the proper material, was extremely 

handy and useful, I t  must, however, adhere t o  the bulkheads 

and equipment with greater force than  tha t  between the Velcro 

hook and p i le .  

6. The snaps were used fo r  r e s t r a in t  qui te  extensively and were well 

received by the crewmen. The one problem tha t  arose from the i r  

use was tha t  the crewmen occasionally pushed themselves away from 

the snap when trying t o  engage i t .  An immediately available 

counteracting r e s t r a in t  should be supplied for  the crewman's use 

a t  the snap r e s t r a in t .  

7. The crewmen were nearly unanimous in the i r  desire for  more 

temporary equipment res t ra in ts  being available throughout  the 

spacecraft. The MDA and the WMC were identified as being 

par t icular ly  lacking in equipment r e s t r a in t s .  

39 



8, Several innovative equipment restraints were utilized by the 

crewmen. 

a. Gray tape was used extensively as a temporary restraint 

for tools and items of equipment. 

b. The magnets from the off-duty activities kit provided 

adequate, though Specialized restraint for sheets of paper. 

c. Rubber bands proved to be an excellent device to hold 

flight manuals and checklists from inadvertant opening in 

zero-g , 

,) d. The clips on the ATPI control console table held paperwork 

down quite adequately. 
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SOURCE 

SL-2 Dump Tape 148-09 

SL-2 Dump Tape 151-09 

SL-2 Dump Tape 154-03 

SL-2 Dump Tape 154-06 

SL-2 Dump Tape 155-12 

SL-2 Dump Tape 160-04 

SL-2 Techni c a l  Debr ie f ing , JSC-08053 

SL-2 Systems Debr ie f ing 

SL-3 TAG Tape 220-06 

SL-3 Dump Tape 222-01 

SL-3 Dump Tape 223-06 

SL-3 Dump Tape 223-08 

SL-3 Dump Tape 227-02 

SL-3 Dump Tape 232-05 

SL-3 Dump Tape 250-06 

SL-3 Dump Tape 251-04 

SL-3 TAG Tape 259-02 

SL-3 Dump Tape 259-05 . 

SL-3 Dump Tape 259-06 

SL-3 Technical Debrief ing, JSC-08478 

SL-3 Coro l l a ry  Experiments Debrief ing, 
JSC-08482 
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Dump Tape 14b09 
Time: 12:38:53 t o  13:50:O6 
Page 1 of 2 

Okay, B channel, t h i s  i s  t h e  SPT on t h e  M l l O  blood 
l e t t i n g  excercise. The serial  numbers are as follows: 
f o r  the  CDR, h i s  ASP is  153; h i s  v i a l  006; the  SPT, 
ASP 148, v i a l  004; the PLT, ASP 165, v i a l  O l l .  . . 
procedure, the m J o r  problem so far is that one of t h e  
ASPS didn ' t  take a good vacuum. It w a s  the SpT's 
ASP t h a t  was t h e  last one used, and only about half  
the  blood went i n t o  it. I had t o  draw on myself, 
again, using a f resh ly  sucked dawn ASP, and tha t  worked 
f i n e .  I recommend t h a t  from now on, and the  w a y  we're 
going t o  do it, is that I w i l l  put t h e  ASP, unaspered, 
a couple of minutes before the  draw.  Leave it there ,  
asld take it off  j u s t  i n  t i m e  t o  receive the blood. 
That way w e ' l l  be sure w e  have a fresh vacuum and 

l o t  of loose pieces,  and the  IBCS k i t  itself w i l l  
not s t ay  closed, w i l l  not s t ay  down on the  table; 

a l o t  of it, but  

PLT Okay, B channel. J u s t  had an accident w i t h  an in- 
s t a n t  bredcfast. There w a s  a l o t  of air i n  t h e  con- 
t a i n e r  before recons t i tu t ion ,  and there was qui te  a 
b i t  of ins tan t  breakfast powder.leaking out t h e  top 
before reconst i tut ion.  On recons t i tu t ion ,  it wouldn't 
accept 6 ounces of water because there  was too  much 
air i n  it, 
around the nozzle. 

' 

And consequently, the water leaked out 

CDR Darn I 

PLT I n  general, i f  you put less than the  specif ied amount 
of f luid i n ,  anddon ' t  get t oo  much a i r  i n  the water, 
and hold your f inger  over t h e  nozzle while you're 
shaking it, you do bet8er. 

TAPE RECORDER, f o r  ur ine sampling, if you ' l l  pass on 
t o  the - Whoever's configured t o  t h a t .  Get t h i s  
th ing  out t o  record. The f irst  day's sample on the  
sarnple bags are logged as day 145. 
sample, which i s  the day they were col lected,  i s  
logged as day 146. 
when they were sampled. 
day 148. 
missing. 

13 23 12 SFT 

The second day's 

The t h i r d  day's sample was lop,p;ed 
So, t h a t  p icks  up today with 

Therefore, on t h e  sample bags, clay 14'7 in  
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Final  
Dump Tape 151-09 
Time: 18:33:24 t o  20:04:08 
Page 2 of 5 

19 19 37 PLT 

The portable  foot restraint platform i n  t h e  MDA; the  
CDR ueea it yesterday fo r  an EREP run, and it appear- 
ed t o  work qui te  w e l l .  
with it. The por tab le  ___- - --  -- PGA fopt r e s t r a i n t s  we have not 
used. Pox&.&ie handholds: t he  only place we've r e a l l y  
used them i s  i n  the v i c i n i t y  of the bicycle  ergometer, 
and we - were attempting t o  f igure  out how i n  heaven's 

He s a i d  he w a s  qu i t e  happy 
- __ 

that you're always looking f o r  i n  a vehicle and we 

ackrelst r e s t r a i n t  has been used. 

just doesn't do t he  Job i n  zero g f o r  a b e l t .  You 
look et the  b e l t  cm the M131 chair ,  and it i s  p rac t i ca l -  
l y  negative, useless. The conical shoe c l ea t s ,  we 
are a t i l l  evaluating. They come i n  handy at times i n  
t h a t  they ase quick 'and easy t o  use r e l a t i v e  t o  the 
t r iangles ;  however, the one drawback t o  them i s  t h a t  
occasionally they get  caught i n  the g r i d  when you don't 
want them to .  Let's see now. Waste management: I, . 
as a new boy, and hearing horror s t o r i e s  from the o ld  
heads, have been ... de l i r ious ly  surpr ised with the 
operation of the  waste management equipment, the f e c a l  
ciliki%--on and the -u r ine  co l lec t ion  both. 
stream on the  f e c a l  co l lec t ion  u n i t  works qui te  w e l l .  
You must - I have found personally that  you must use 
the belt ,  and I must use the handhold and p u l l  myself 
down on the  seat t o  
The better the  seal you got around t he  l i d  of t h e  seat, 
t h e  b e t t e r  t he  equipment seems t o  work. 
col lec t ion  equipment: once we found out t h a t  it d idn ' t  
work r i g h t  unless you had a f e c a l  bag i n ,  otherwise 
you donvt  get  enough suction t o  the ur ine  receiver ,  
works qui te  w e l l .  It is - it stays  surpr i s ing ly  clean, 
and after so= 4 days of use, the ur ine rece iver  and 
hose has no odor, which I w a s  concerned about p r i o r  
t o  launch. 

Okey. Pressing on t o  page 3-4, food management. The 
wardroom tab le  is, a8 far as an ea t ing  s t a t ion ,  is 
very nice,-- - Jus t  ___ l i k e  - -  - t ra in ing .  The thigh r e s t r a i n t s  
I use two ways: e i t h e r  as designed or I a l s o  hook 

I t 's  got the  

The air 

e sure you get a good seal. 

The urine 

1 

2 
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F illal 

Time: 13:44:09 t o  14:18:19 
DUIYIP Tape 154-03 

Page 3 of 7 

various locat ions can be selected either forward or 
&, of t h e  .- of the  pedals t o  t r y  and f i n d  t h e  r i g h t  
axis along which t o  exer t  t h e  force. The big d i f f i c u l t y  
here i s  t h a t  we d idn ' t  th ink ,  when we put all t h e  extra 
Junk i n  the  experiment compartment, haw handy those 
triangles were going 60 be. 

13 51 23 SPT And on t h e  right-hand s ide  of the  bicycle  the re  is 
virtually no open g r i d  work o r  ho les  between tri- 
angles t o  put things i n .  The shower i s  much too  
close t o  the bicycle.  Okay, portable  equipment, 
these three:  The s t r a p s  are extremely useful. The 
shor t  s t r a p s ,  I haven't used too  much. They are 
really toa shor t  t o  t i e  things to .  But t h e  long 
straps and t h e  equipment s t r aps  are extremely useful .  
I have r igh t  now, t h e  entertainment t ape  recorder 
strapped t o  t h e  radio noise  b u r s t  monitor here - 
monitor here at t h e  A% panel. Bungees w e  Find very 
useful, par t i cu la r ly  down i n  t h e  wardroom and so on 
f o r  temporary r e s t r a i n t  of cameras and checkl i s t s .  
Smaller things than t h a t ,  such as pads, t he  bungees 
are not adequate f o r  m e ,  because they - t h e  pads 
s l i p  out arrd makes it t o o  f l a t  o r  too  smooth. But 
anything t h a t ' s  got hooks on it, l i k e  a camera, 
works out very w e l l  under a bungee. 

13 52 29 SPT The - One i t e m  of equipment t h a t  i s  a pain i n  t h e  neck, 
and i t ' s  not useful  at a l l ,  are the large clipboards 
t h a t  snap i n  the  standard snap pa t te rn .  Everytime 
you touch one of those th ings ,  they come f,lying o f f .  
On t h e  o ther  hand, i t ' s  a major operation t o  g e t  them 
back on t h e  snap. And w e  j u s t  made a bad mistake by 
assuming that; we could snap something t o  a f lat  w a l l ,  
espec ia l ly  something with any standoff,  such as these 
clipboards have, and then  exer t  any force against  it. 
The ATM sea t  i s  very useful,  although you don't 
r e a l l y  s i t  i n  it, obviously. You have t o  push the  
seat bel t  down pre t ty  t i gh t  ah - i f  you want your 
back t o  be supported. I f i n d  it usefu l  because it 
gives you a body-centered r e s t r a i n t  f r o m  which you 
can work against .  You can reach t h e  whole ATM panel, 

3 
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Reference 4 

we have not used then. Portable equipment 
r e s t r a i n t s  - used no t e t h e r s ,  but  w e  have used 
bungees qui te  extensively.  We do use t h e  
universal  mounts. W e  f ind  them qui te  easy t o  
use, and f i n d  them very handy. They work well 
on t h e  camera. They work wel l  on t h e  portable 
fan and t h e  TV. There are no b ig  complaints 
o r  anything about t h e  universal  mounts. 
think w e  can do a b e t t e r  job on bungees. T - I 
don't  know exactly how. Fireproof s t r aps  - t h e  
f i reproof  s t r a p  has a l o t  t o  be desired.  It 
doesn' t  work i t s  wafr through buckles well, 
and is not very strong. 
tendency t o  get permanently s t re tched  - and t h e  
same bunch - t h e  same s t r a p  type o f  mater ia l  on 
either end of them makes them cumbersome t o  
operate,  although w e  do use t h e m .  I rate these 
spring bungees as adequate and I rate t h e  tiedowr 
strap as Door. Z commented a l i t t l e  e a r l i e r  
on the A'I'M seat /backrest  r e a t r a i n t ,  

I 

And springs have a 

I rate t h a t  
as very good. 

a l i t t l e  b i t  d i f f e ren t ly  than you would expect it. 
I n  evaluating it at one g and - it does t u r n  out 
t h a t  it probably would be nice i f  it were padded 
with some s o f t e r  material; however, i t ' s  possible 
i f  you worked t h e  back and seat pad arrangement 
out a l i t t l e  b i t  d i f f e ren t ly ,  you wouldn't qu i te  
get  the  same pressure points t h a t  you ge t .  With 
t h a t  point ... I f ind  it very good. From t h i s  - 
t h e  sense of having t o  work t h e  ATM panel being 
locked i n  at  Just  my feet ... t h i s  chair ,  I 
have t o  rate t h e  cha i r  excel lent .  I think we 
would have got very t i r e d ,  very rapidly,  using 
our toes  j u s t  to lock i n  t o  t h e  ATM and t o  work 
t h e  ATM. 

Some of t h e  improvements t h e  
* SPT did ,  w e  have found t h a t  we would tilt it 

SPT H i ,  Paul. 

PLT H i ,  Joe. 

PLT We got t o  talk - - 
16 41 31 CDR A t  t h i s  t i m e ,  as of y e t ,  I have not had an 

opportunity t o  evaluate t h e  conical shoe c l ea t s  

4 
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s m 

PLT 

CDR 

PLT 

22 48 15 SFT i 

CDR 

PLT 

CDR 

SPT 

CDR 

SPT 

22 49 26 PLT 

see ... The place t h a t  r e a l l y  ... is  having your hands 
full of ... obvious, no prob.lenis ... But it ge t s  very 
hard t o  make yourself  ... 
Very good poin t ,  5: think t h a t  t h e  next generation 
should come up with some clever  ... pieces of gear 
with - put a w a y  places. Whether they be . . . l i t t l e  
boxes with ... openings o r  quadruple rubber clamps 
l i k e  w e  have where you just  push them on with ... 
They're not, i n  t h e  - I don't  need the  d a g  things - 
They're - We're - - 
Rot another clamp! I got them. 

We've got snaps of ( laughter )  Velcro. 
of Velcro all over the  vehicle,  and we don't  have 
enough. 

We've got snaps 

How e f fec t ive  are the  various t o o l s  used thus far; i n  
pa r t i cu la r ,  what t oo l s  a re  w e l l  su i t ed  and what 
t oo l s  a re  poorly s u i t e d  for use i n  zero g? 

Well, t h e  - a t o o l  is  poorly su i ted  when you have t o  
put about s i x  or eight  pieces together  t o  get  t h e  
t o o l  t o  work. You know, but again,  I was pleasant ly  
surprised t o  get  t h e  too l s  . . . You got . . . 
You've got something t o  hang onto. 

You've got something t o  hang onto ... 
What - what s ign i f icant  improvisation (procedural;  
equipment arrangement or modifications,  e t c .  ) have 
you accomplished as a r e s u l t  of adapting t o  l i v i n g  
and working i n  zero g? 

D .  

Yes, t h e  major one t h a t  came up today is doing away 
with all - We wound up doing away with all t h e  re- 
s t r a i n t s  for  t h e  bicycle  ergometer. 

We had t h a t  t h ing  i n  16 d i f f e ren t  arrangements and 
configurations,  none of which worked very w e l l ,  and 
w e  f i n a l l y  wound up - Joe t r i e d  it yesterday and t h e  
day before and I got my shot at  it today. And t h e  

5 
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13  05 52 PLT 

13 11 02 PLT 

13 21 15 CDR 

13 24 56 PLT 

SPT 

Final 
Dump Tape 160-04 

Page 1 of 2 
' Time: 13:05:SO t o  14:15:01 

Hello, t ape  recorder. I s m  a l i t t l e  b i t  l a te  w i t h  
t h e  first 20-minute report ;  i t ' s  been an hour. But, 
another requirement, and Charlie 7 present ly  reads 
36,  3 6 degrees. 

Hello, t ape  recorder; fo r  the EREP people on t h e  
VTS. I put t h e  new magazine on t h e  DAC t h i s  
morning. On camera checkout, I ' d  l e t  it advance 
for 10 seconds, t u r n  t h e  camera OFF, a t  which time 
we'd get  i n  t ha t  old th ing  of the  camera continuing 
t o  run. Not take p i c tu re s ,  j u s t  t h e  motor - t h e  
motor in t h e  c e r a  continued t o  run. It d id  this 

e ttmes. What I d id  then w a s  take t h e  magazine 
off, put it back on, and now it works normally. It - I t ' l l  t ake  up one or  two frames after you f i n i s h  
taking it, and then it f'unctions normally Just  l i k e  
t h e  other one did.  End of message. 

ThatPs  a l l  for now. 

Hello, tape recorder. On the  Slgl, meter reading 
Charlie 7 i s  reading 38 percent at 13:21 Zulu. 

please. This double clipboard that we use on t h e  
VTS is  unsat isfactory when t ry ing  t o  use t h e  whole 
Fl ight  Book. Now maybe using t h e  whole F l igh t  Book 
on it is  unsat isfactory.  I - I think I ' l l  t r y  
working on something, but while we are up here,  you 
guys ought t o  be working on something on t h e  ground, 
too .  Because what you do, is  - you got t o  p u l l  t h e  

1 clipheads,  since t h e  c l i p s  are made t o  take  a la rge  

B channel, t h i s  i s  t h e  SPT at 13:25 with today's 
solar observations, More for  pract ice  than anything 
else cause you guys can see H-Alpha on t h e  ground. 
Active region 31 sppears t o  have a good arced f i l a -  
ment system inbetween i t ' s  two Sun spots .  hid i t ' s  
by far t h e  br ightes t  plages now v i s ib l e  on the Sun. 
The white l i g h t  display on the  XUV SLIT c lear ly  
shows t h e  large leader  spot and the  smaller follower 
spot. It looked on K-Alpha as thought t h e  follower 
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Reference 7 

CONRAD T h a t ' s  mine. 

WEITZ Yes, I know. But a t  least  it has the  changes i n  it. 

CONRAD While he ' s  looking f o r  t h a t ,  I have one general  comment. 

seemed t o  m e  t h a t ,  later on i n  t h e  mission, we found out t h a t  

It 

there were some blocks i n  the Activation Checklist t h a t  j u s t  

went down the crack. They were minor th ings ,  but they caused 

us some per turbat ions of the t i m e  l i n e  later on, simply because 

we didn't get  t o  them. Such things as high-intensity lights, 

portable  l i g h t s ,  and some of t h a t  other  minor s t u f f  t h a t  weren't 

ac t iva t ions .  

WEITZ Items i n  the workshop. I never got t o  my photo prep, and t h a t  

hung you up la ter  on. 

prep f o r  that .  

We cancelled the M516, and I never d id  

I don't The SOP/SOMA t r a n s f e r  w a s  a nothing. 

remember i f  I strapped it t o  my l eg  with one s t r a p  o r  i f  I 

Jus t  held it by one hand. 

t h e  bother of unhooking the s t r a p  the way i t ' s  t i e d  around your 

leg. 

was done per checkl is t .  

t he  write-in said inspect  it fo r  damage. 

I think I held it. It wasn't worth 

I th ink  I just held it i n  one hand. The af t  lock entry 

Since the 0% hatch apparently leaked, 

A s  I reported at  the 

. t i m e ,  I couldn't  see anything wrong with it. 

CONRAD CSM caution and warning went per checkl i s t ,  and CM 0 

t i o n  went per  checkl is t .  

configura- 2 

5-7 
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KERWIN splayed-out group of white dots at t h e  to2. You could see 

each individual filament; as it swept down, you'd 

see two o r  three other  individual  f i laments  l a i d  out. They 

( COPIT' D> 

1 '  . 
w e r e  never t h e  same ones from sweep t o  sweep. We got used t o  . 

considering it as noise i n  t h e  system. 

then you'd see another group of w h i t e  spots t h a t  would be there 

on every scan. 

very useful f lare- locat ion device, but not useful  f o r  any other  

When a flare happened, 

It w a s  very de f in i t e .  I would consider t h a t  a 

purpose. 

The shield was f i n s .  It 's  s t i l l  on there .  The Velcro didn't 

I never noticed any coronal a c t i v i t y  on the  X-ray i m a g e .  

uork, 810 I Just taped ft d m  with gray tape.  

required, tcm. You wind up leaving a window o r  two open up there 

because you want t o  see out from time t o  t i m e .  When somthiog . 

I t ' s  probably 

is coming i n  t h e  winduw and bouncing off t h e  m o l  s ieve,  i t ' s  

very br igh t  near t he  ATM console. 

P rac t i ca l ly  none of %he Velcro i n  the whole spacecraft  worked. 

In  zero g, Velcro is lousy, terrible,  miserable stuff. You 

had t o  take  the  shie ld  up and curve .it around and then.bend 

the l i t t l e  feet. There's a l i t t l e  memory i n  the cardboard 

t h a t  tends t o  unbend the  feet.' You plank it down t h e r e ,  and it 

Just flcats away, so we taped it. 

For t h e  rest of the SO54 mod operation, cont ro ls  and displays 

were quite nomind. except for the doors and t h e  READY and t h e  

.. 
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ATM operations boards and ATM chai r .  I thought t h e  ATM boards 

were super good. We very quickly got a place f o r  everything, . ,  
and we used t h e  center  board f o r  t h e  JOP S m a r y  Sheets 

exclusively and t h a t ' s  all, I guess the only th ing  about the 

center  board t h a t  I would have changed i s  t h a t  I fe l t  t h a t  

those l i t t l e  wire c l i p  things were going t o  weaken as the 

mission went on. 

t h e  paper i n  and out because if you j u s t  t r i ed  t o  jam the 

paper i n ,  it would j u s t  crumple up. I was worried about them 

getting so weak they would not hold a piece of paper i n  them, 

and you would wind up losing your ATM schedule. 

happen eo us. 

You would lift them up a ' l i t t l e  b i t  t o  ge t  

It didn ' t  

The c l i p s  t h a t  are on t h e  two end boards. Now 

this is t h e  way w e  rkn it. The boards with t h e  c l ips  were on 

t h e  s ides ,  and the  ones without the clips were i n  the  middle. 

The c l i p s  were grea t  because you could s t i c k  the log o r  

checkl i s t  or something under them. I would have had a couple 

more of those on those side boards, rather than having any of 

the smaller ones. I r e a l i z e  t h a t  the v i r tue  of the smaller 

ones is t h a t  they don't obscure t h e  type on your summary 

sheets  as much, but I l i k e  them better because they w e r e  

ea s i e r  t o  use. The center  board was used for the JOP 

Smmary Sheets. On the  left-hand board, on the  outboard s i d e ,  

we kept a stack of t e l e p r i n t e r  messages r e f e r r i n g  t o  ATM 

14-68 
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KERWIN 
(CONT'  D 

WEITZ 

KERWIN 

system operations; those frequent gyro updates t ha t  w e  got 

and the  computer switchover pads bh'at gyro'dr-ifts t o  set 

first i f  t h e  computer switched t o  backup because you might go out 

of control  if YOU d idn ' t  get the  r igh t  drifts in - Messages of 

t h s t  kind. 

under the re  at  all times. 

We would windup with four or f i v e  of them stacked 

We used the  b i g  c l i p  f o r  t ha t  

Then on the inboard s ide  of t h a t ,  w e  had the  ATM schedule. 

the righh*hpun& board, on the inboard s ide  o r  on t h e  left-hand 

On 

side,  we had the SAP. On the! middle, we had t h e  star tracker 

mCt the mduteuver pads, if any; the 2-LV maneuvers, 

prfm&U%ly. 

e v e m h i n g  had i ts  place.  

On t h e  outboard side 1 kept t h e  ATM Log. So 

I even marked the things - where we 

put them - so everyone would see them up there. 

worked out very w e l l  indeed. 

That generally 

I used %he ATM Log as scra tch  paper, because I wanted scratch 

paper sometimes. And t h a t  w a s  t he  only place available. 

If I had a change to make t o  the  ATM Log, I would have fewer  

cifcles preprinted,  so you would have more free room t o  d r a w  

snd make nates  on. 

m i t i n g  through the circles frequently,  as you w i l l  see when 

you look at the  log. 

But thaJ ' s  a minor thing. We wound up jhst 

14-69 
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was flush; otherwise it wouldn't hold. 

i '  

side would be f lush  w i t h  the t r a y  and t h e  other  s ide  wouldn't. 

and you had t o  learn  t o  s l i p  your pads under t h e  side tha t  

KERWIN The ATM chair .  We f i n a l l y  arr ived at a cornpromise s e t t i n g  

for the  cha i r  t h a t  was acceptable f o r  both P e t e  and me ,  w i t h  

Paul kind of i n  t he  middle. I wound up not s t rapping qyself 

in the chair all t he  time. 

l ike you do i n  one g. Sometimes it w a s  pleasant t c  s t r a p  

your w a i s t  i n  and cinch it uq nice and t i g h t  and stay t h a t  away 

You don't r e a l l y  s i t  at the  ATM 

for a while. It cer ta in ly  gave you good reach ad a n i ce  

stable point .  But your muscles would get t i r ed  i f  you stayed . 

t h a t  w a y  d l  t he  t i m e .  It i s  not l i k e  s i t t i n g  i n  a cha i r ,  where 

you move around a lot and cross your legs and keep your 

muscles loose.  So sometimes we would be t h a t  way. Sometimes 

you would use t h e  cha i r  simply as a backbrace and you wouldn't 

use t he  b e l t  at all. 

ride up against t h e  bottom of the t r ay ,  and your backside against  

You would s l ide  i n ,  l e t  your thighs 

the t o p  of the  back of the elfair and work t h a t  w a y .  And 

sornetims I would work hanging onto the back of the cha i r  

with one hand and my body f loa t ing  s t r a i g h t  out perpendicular 

to the ATM console, operating it t h a t  way. 

. 

You moved around 

a l o t .  

14-70 
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Reference 8 

15 
What did you use wheh you cfsmed the  b ig  ;c-r.eeu'! . Cijl.3 

SPT 
PLT 

SM' 

SPEAKER 

SPEAKER 

SPT 

SPEAKER 

UT m 
..&.I. 

. SPMICER 

SPEAKER 

PLT 

SPT 

Crevice t o o l  

NO, it wasn't the  cr.evice tool .  The crevice t o o l  is that 

l i t t l e  narrow. You used  thc ope t h a t s  f la red  OR tbc  end. 

long t o o l  t h a t  is t h i n  and f la t  a t  the e ~ d .  i s  t h a t  the 

crevice tool? 

Yes, narrow and kind of c u t  off 

Whats the nane of it2 mats the  m e  that  looks l i k e  the  

t'ning i n  t h i s  hoover? 

surface tool. "hats a surface tool 

Surface t o o l ,  I ' m  sorry, thats the  one I used. 

T h a t  fans out a t  t h e  end 

I) Yeah, fans  out.  Thats r i g h t ,  ok. 

You're a lousey descr iber  thats ail. (chuckle) 

it f i t .  

I th ink  we heard mention tha t  you used it; on the screens, 

solenoid vent valve screens t h a t  you had used the crevice 

tool during t h a t  operation. 

Did you use brush burns? 

io ,  never did . Did you? 

I How about i t s  performance as far as holding it i n  your 

hand or using the bady straj? and holding it on the side? 

I never strapped it t o  my body--- 

I 1 didn't e i t h e r  

Only r e a l l y  he ld  it i n  my hand except f o r  moving it from 

place arid then yoil j u s t  l e t  go. Leave it f l o a t  and 

use the hose and the  tool. 
1 

e -  
$ 

i 

I2 43 
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Y 

) 

\ cc 

220 13 46 03 CDR 

cc 
CDR 

220 13 50 56 cc 

I 

1 

220 13 51  10 PLT 

220 13 55 13 CC 

CDR 

CDR 

cc 

cc ' 

t r a i n  us. And Lere some differences t h s t  make 
t h e  whole thing worthwhile. 

Okay. Sounds good. And i f  we could get you t o  
stay off t he  DAS i n  case anybody's i n  t h a t  area f o r  
a l i t t l e  while, we're going t o  enable C&G auto reset 
per  our new c r i t e r i a .  

Crip, got another suggestion f o r  J e r r y  C a r s ,  
B i l l  Pogue, and Ea Gibson, is - you know these two  
r ings  - one r ing  of female Velcro squares and one 
r ing  of male Velcro squares - those have turned out 
t o  be one of the  f ines t  things we've brought up, 
And, I 'd  suggest t h a t  they br ing up double t h a t  
amount. It doesn't weigh anything, and they sure 
are handy. 

Okay. 

Okay. 

We'll make t h a t  recommendation, also. 
L 

Skylab, we're about 15 seconds *om LCS. And w e ' l l  
have you again at Guam at 13:55. And, Jack, I'll 
t ry  t o  get a good answer f o r  you on your restowing 
your f i l m  back i n  t h e  f i l m  locker there .  

Okay. Thank you, Crip. 

Skylab, Houston. 
9 minutes. 

We' re AOS through Guam f o r  

Okay. We're having our rapid DELTA-P d r i l l ,  i n  
case you've got t h a t  on t h e  caution and warning 
there .  

Okeydoke. 
through t h a t  mol sieve malf, i s  t h a t  correct?  

And we copy t h a t  , we think you're going 

Jack w a s  changing out t he  so l ids  t r ap .  

Okay. We s t i l l  copy. 

And, Jack, i f  you've got a moment, 1'11 go through 
t h a t  f i l m ,  door s tu f f  with you. 

13 
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GDR 

PLT 

CDR 

222 o:! 37 56 SPT 

PLT' 

SPT' 

Reference 10 

were, at your head where you weren't,  'or  snjn*here. 
You got the  whole spacecrai 't ,  almost,, t.o - t o  'li3;bE 
with. Now I don't think there ' s  any way offhand, 
t o  design out Of t h i s  o t h e r  t h a n  t o  say t h a t  th'e 
question asked - preflight, preparation. 
don!t know how you'd measure i t ,  but I think you 
could save some s ign i f i can t  t i m e  t h e  f i r s t  f e w  thys. 
I t ' s  a d i f f i c u l t  th ing .  I don't t h i n k  we have the 
problem now, but we ce r t a in ly  d i d  a t  the - at  t h e  
outset  of t h e  - t h e  f l i g h t .  

I think we could use a l o t  more Velcro around t h e  
spacecrar t .  Because we were s t i l l  put t ing up 
patches a l l  around places where we want t u  put 
th ings .  That 's  one reason we got so many doggone 
springs stuck a l l  around because we don't  have any 
Velcro a t  hand t o  hold things t o  nearby where we 
want t o  work. 
design - capabi l i ty .  

And I. 

And I think t h a t ' s  a s ign i f i can t  

... 

... 

Better adhering type of Velcro t h a t  we could attach 
i n  flight i n  spots r igh t  where w e  want it. 

Yes. 

G e t  some b e t t e r  springs so we could put the  s t u f f  
around where we want i t .  

... 

... 
No% t h a t  bad, though. 

We ce r t a in ly  use t h i s  c h i l l e r  behind us, I d idn ' t  
know whether we would or  not.  This chiller was 
azmoSL an af ter thought ,  as I understand it. And 
we f inal ly  got the I!&S container out ,  dthough 
t h e  fIMF3S s tu f f  i s  i n  there. 
nearZy - nearly full when I Look the stuff. 
tha% r e d l y  makes it much b e t t e r  f'or UB. 

Arid we had t h e  stuff 
An& 

14 
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223 19 20 04 C I R  
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Reference 11 

Final Dump Tape 
Time: 223:19:17 t o  223:20:35 

This is  the CDR and recording some information on 
487-3A for  the PIS. 
cording several hours ago t o  do m EREP pass. 
I ' d  l i k e  t o  give some rat ings t o  some of the things 
I have not , Ellthough I have discussed them. L e t  
m e  go back. The OWS fireman's pole; I g d  give an 
excellent. The OWS dome and w a l l  handrails I 'd  
give poor t o  adequate. 
adequate, MDA handrails,  poor t o  adequate. T r i -  
angular shoe gr ids  md c lea ts ,  probably adequate, 
but as I have discussed, there could be eas ie r  
ways of using them. Conical shoe cleats, I have 
not evaluated. 

Water tank foot ploy - platform, I give very good 
and it would go up to excellent i f  it were some- 
how portable. The concept of using your knees is 
an excellent one. Portable equipment r e s t r a i n t s  - 
port ,  no, portable PGA foot r e s t r a i n t s  - I would 
give them an excellent except fo r  one thing. 
astropin method of keeping them there  is very poor, 
so I'd have t o  give them a very good. 
need for a complex pin l i ke  that .  
simple c l i p  pin. 
It could be almost anything. 
as wild as the astropin ju s t  t o  hold something t o  
the gr id  i s  - or  anywhere else  defeats the pur- 
pose. I t 's  too d i f f i c u l t  t o  operate and under- 
stand and there is  j u s t  no desire on the  par t  of 
the crewmember t o  fool with it all t he  t i m e .  Port- 
able - P - portable handholds, never used them on 
the w a l l .  I don't think they could be used. As 
1 suggested where - our handholds should be mainly 
i n  t r a f f i c  areas because it always ... t r a f f i c  
areas have sol id  w a l l s  and bo l t  them toward the ... toward the - except these portable r e s t r a in t .  
They look l i k e  they might be u s e m  i n  some areas 
but I have not used them yet , so I could not say. 

You know I had t o  stop re- 

STS handrails,  I'd give 

The 

There's no 
It could be a 

It could be a s l i d i n g  lever.  
To go t o  samething 

Okay, next one i s  the portable equipment r e s t r a i n t s ,  
tethers, bungees, universal mohts. 
mount i s  an excellent device, needs t o  perhaps be 
a l i t t l e  s t i f f e r  a t  the - angle, so that when you 

The universal 
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223 19 22 48 CDR 

adjust  it, it s tays  adjusted. The bungees and 
t e t h e r s  - the  bkst bungees are these spring ones 
o r  mfle t h a t ' s  what you're c a l l i n g  bungees, but 
these spring ones with t h e  maps on them. 
with the hooks on it are a l i t t l e  b i t  dangerous. 
I recommend having at all times these bungees and 
hooks and maybe permanently a f f ix ing  them t o  al l  
doors, because it appears t h a t  t h a t ' s  where we 
end up using almost all  the bungees - carrying 
them over t o  t h e  doors and snapping them on. 
t h e  th ing  t h a t  I worry about those hooks i s  they ' re  
rather sharp. Looks l i k e  i f  you got one small and 
j u s t  the r igh t  way, you could take your eye with 
it. That sure wouldn't be a good idea. So there 
ought t o  be a way t o  a f f i x  them t o  doors and holds 
without making them qui te  so sharp. I think they - 
Some of t h e  ones up i n  the command module have 
b lunter  hooks and ce r t a in ly  acceptable. 
those here. 
spacecraf t ;  they are extremely useful .  

The ones 

Now 

We use 
Suggest that  we have those on every 

*Tethers, short  tethers are a l i t t l e  b i t  s m d l  for 
any job, but  - okay. 
t h e  bungees an exce l len t .  I give them an excel- 
l e n t  t o  very good. Tethers I give - and r e s t r a i n t s  
I give a very good, very good. 
s t r ap  i s  a l i t t l e  short .  
about 2 inches longer,  it would do all the th ings  - 
&ost all the things t h a t  you generally have t o  
have done. 
quirement, some 25 percent of t he  straps t o  b e .  
long s t r ap ,  and maybe some addi t ional  10 or  15 per- 
cent of t h e  t o t a l  s t r aps  t o  be those big tiedown - 
long tiedown s t raps .  
are a - I ' d  give those very good. 
excel lent  except they ' re  hard t o  sl ide and hard 
t o  ad jus t .  
Oft t i m e s ,  the snaps pop OW. I ' d  recommend i n  
cases of those devices where you're going t o  be 
t ry ing  t o  s t r ap  down loads and put loads on them, 
that you use - fold a snap pad - snap fas teners  ' 

j u s t  i n  the r i g h t  d i rec t ion ,  so that  when you take 
up tension,  you don't always pull them of f .  It 
tetlds t o  diminish somewhat, the advantage of those 
f ixed  st raps 

1 - I - By the way, I'd give 

The - the short  
If t h e  short  strap were 

Of' course you would s t i l l  have the  re- 

Those are exce l len t ,  those 
I ' d  give them 

Now when you are adjust ing them, they - 
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The te thers ,  L e  wrist te thers  are good. 
t e the r s  are good. The only disadvantage t h a t  I 
can - b y  the way, I give them a very good - i s  
the  way they sometimes - sometimes d i f f i c u l t  t o  
get  them off your wrist t o  work them. 
d i f f i c u l t ,  i n  f ac t ,  t h a t  you tend t o  once you have 
it off your wrist t o  leave it f loa t ing  free and 
t h i s  could be - a dangerous s i tua t ion  i n  EVA and 
cer ta in ly  gives you an additional - or  bl inds and 
hooks and things going around i n  f'ront of your eye 
which you know, gives you added trouble when you're 
t ry ing  t o  - i n  you're ra ther  clumsy glove and s u i t  
work on an EVA problem. How we can do it , I don't 
know. Maybe they should be somehow fixed so they 
can be wrapped once around the wrist and then snapped 
ra ther  simply. 
t h a t .  

ATM seat backrest r e s t r a in t .  Personally, I 'd give 
it a poor. Mostly, not because of the chair  i t se l f ,  
because the  chair  seems okay. 
when attached t o  the foot r e s t r a i n t  t he re ,  the  
thing wobbles all over and makes noise and j u s t  
doesn't seem stable enough. Somehow when you 
at tach your foot t o  the same gr id ,  you don't mind 
t o  flop around. I assume t h a t  your legs  accept 
it, but when you at tach the cha i r  t o  it, and it 
flops back and for th  by 3 or 4 or  5 degrees, a t  
least i n  my case, i t ' s  very troublesome. I would 
suggest t ha t  t h i s  so r t  of thing would be good i f  
it had more adjustments back and for th  and then 
tilt as it does and par t icu lar ly  so i t ' s  affixed 
t o  a ra ther  so l id  foundation. The seat itself i s  
sol id .  I ts  attachment t o  the  f loor  s t ructure  of 
the  AYM i s  good. 
s t ructure  ' s ra ther  loose. 

The wris t  

They' re  so 

But I don't have any answer for  

It's the f a c t  t h a t  

I t ' s  ju s t  t ha t  t h e  A!!N f loor  

223 19 24 07 CDR 

223 19 24 57 CDR 

! 

223 19 25 57 CDR Waste management hygiene equipment. Fecal col- 
l ec t ion  equipment - I would have t o  give a good 
t o  tha t .  The reason i s  - l e t ' s  - le t ' s  t a l k  off 
t h i s  thing ju s t  about as . . . F i r s t  of all, it 
takes t i m e  t o  work. It seems t o  me there  must be 
a better way t o  get r i d  of waste material with 
put t ing a bag on, taking a bag off ,  weighing it, 
and all tha t .  Now I realize tha t  i f  those 
requirements had not come with t h i s  design of' 
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frequently have t o  reach down and t w i s t  them 
around t o  l i n e  them up so t h e y ' l l  go i n  the  next 
t i m e .  

But the t r i ang le  shoe c l e a t s  are great and I 
haven't used the conical shoe c l ea t s  at  a l l .  I 
havenst tried them. I might mention t h a t  one 
place you r e a l l y  need some handholds i s  right 
around the f i l m  vaul t .  
hang on to.  
object and you j u s t  can ' t  grab on. You don't  
have any t r iangular  shoes on and you're p r e t t y  
much out of luck i n  that  film-vault area. 
Frequently go up there with our socks on late at 
night  and put cameras away ea r ly  i n  the morning, 
before you get your t r i ang le  shoes on, and i t ' s  
a real unhandy place t o  be without handholds or - 
or foot r e s t r a i n t s .  

There's nothing there t o  
That f i lm vaul t  i s  j u s t  a big square 

I 

I 
I 223 23 15 13 PLT Portable PGA foot r e s t r a i n t s  - correction - ATM 

foot platform is  very good. I use it a l l  the 

And I 
at the Am. I 

t i m e  when S'm at the ATM, but don't use the chair .  
always have myself anchored by one foot  

1 :  
,' I 

I 

223 23 15 31 PLT Portable PGA foot r e s t r a i n t s  are - I t r i e d  for- 
ge t t ing  t h i s .  I ' d  rate them excel lent .  The 
extra l i t t l e  pins t h a t  were put i n  there t o  keep 
the feet i n  there, the PGAs down there by them- 
selves  were a very good posit ion.  And the portable 
foot restraints worked very w e l l  i n  su i t i ng  up, and 
they a l s o  worked very well on the EVA t he  other 
day when we car r ied  a set outdoors t o  put up the 
sail. 

223 23 16 03 PLT Portable handholds. 
yet .  Portable equipment r e s t r a i n t s ,  t e t h e r s  , 
bungees, universal  mounts and so fo r th  I would 
rate them as adequate t o  very good. 
they ' re  r e a l l y  not used very much except f o r  the 
tether t h a t  we s t r a p  onto the  arm of the  s u i t  t o  
use fo r  EVA. 
the EVA tether down t o  your arm with some sort 
of e l a s t i c  or something. One wasn't any use 
because otherwise it f lops  around and catches on 
thingb. 
all. We've got them a l l  over. I don't l ike  the  
ones with the sharp hooks on them because there's 

I haven't used any of them 

The tethers - 

Be nice i f  there was a way t o  fas ten  

The bungees we've got ,  we've used them 
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F i n a l  Uump Tape 223-08/D-163 
rage 4 of 13  

223 23 18 12 PLT 

a good poss ib i l i t y  that they could ge t  loose 
and zap you i n  the eye. 
come i n  the command module much better. The 
ones that  were with the workshop are - could 
be dangerous type of bungee. 
very cautious when I use them. I prefer  not t o  
be around them. We've got them mounted a11 over, 
pa r t i cu la r ly  on the front  of the lockers i n  the 
wardroam t o  hold down anything - checkl i s t ,  maps, 
camera, f l i g h t  plan, food bundles, extra dr inks,  
that is. 
hold down. lvIy suggestion there i s  the next t i m e  
we go around we ought t o  bui ld  some bungees 
r igh t  i n  a l o t  of places l i k e  that so we can hold 
things down without having t o  get portable bungees 
Obviously we're going t o  need them, so we ought 
t o  have them b u i l t  r ight  on the doors. Universal 
mounts are - t he  only t h i n g . 1  don't l i k e  about 
universal  mounts i s  t h a t  the blocking - lock and 
lever is not over center. It should be fur ther  
over center.  

ATM seat/backrest r e s t r a i n t ,  I haven't used. 

I l i k e  the ones that 

And I am always 

Jus t  anything that you might want t o  

+ 

I 
r 

don't think anybody has except f o r  maybe r igh t  a t  
first. '  We-find it Jus t  as convenient t o  s t r a p  - 
o r  t o  f i x  ourselves at t h e  ATM with our feet .  
we're not using the ATM seat/backrest r e s t r a i n t .  

Waste management/hygiene equipment i s  the next 
subject.  Fecal col lect ion equipment; I rate t h a t  
very good t o  excellent.  The only drawback t o  the 
fecal col lect ion business i s  tha t  i t 's  too much 
of a nuisance t o  f i l l  a new bag. 
be a better way of fastening a bag on there - a 
l o t  quicker. 
re l ieve  yourself fecalwise and about 10 minutes 
t o  take care of a l l  the  logging and put t ing  the 
th ing  i n  the heater and taking the one i n  there  

. out ,  securing tha t  and then put t ing a new feca l  
co l lec t ion  bag i n .  

So, 

223 23 18 28 PLT 

There should 

It takes you about 30 seconds t o  

223 23 19 12 PLT Urine col lect ion equipment works very well, a l s o .  
Dontt - Haven't had any s p i l l s ;  blowers a l l  work 

' good. I t ' s  a - j u s t  a great  system. I t ' s  no 
fuss,  no muss. There's some way we could save 
time i n  tak ing  samples and changing bags and so 
f o r t h ,  that  'd be a plus fo r  that  system but as 
it is ,  i t ' s  p re t ty  good. 
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227 02 09 14 SPT Okw, back t o  t h i s  discussion on mobility a ids .  
Dome and w a l l  handrai ls ,  I never use them. STS 
handrails,  I don't use them very often - take it 
back; STS handrails are used more. That's our 
pr incipal  means of locomotion back through there ,  
and I think they ' re  very useful i n  t h a t  area. 
And t he  same thing is  t r u e  for t h e  MDA. 'Shoe 
c l e a t s ,  t r i angu la r ,  those are bas i ca l ly  what we 
a l l  use. I wear two t r i angu la r  shoes all t h e  
t i m e  and find it t h e  most convenient thing. I've 
not even t r i e d  put t ing on the conical. cleats yet. 
I may get around t o  it, but I haven't done so yet .  
Water tank foot platform I f ind  useful.  I 've  
used it on a number of occasions on ge t t ing  i n  
and out of dome locker's o r  up around the re  f o r  
the  TV work and so for th .  
I a l w a y s  use. 
we use f o r  t h e  suit donning s t u f f ,  and we use 
them t o  t i e  down our s u i t s  f o r  t h e  drying in te rva l .  
And so they ' re  handy t o  have, and of course they 
were indispensable on the  EVA. Portable handholds. 
A s  far as I know, we've never used them. 

The ATM foot platform 
The portable PGA foot r e s t r a i n t s  

227 02 10 27 SPT S t  and by. 

PLT Okay. 

ce One minute from LOS. 

PLT 

227 02 15 05 SPT 

19. Okay .. . 
Okay, back on the M487 portable handholds, never 
use them. 
universal  mounts we do use. 
enough, might not even hur t  t o  have another one 
o r  two, but they are used qui te  often. We used 
them today, f o r  example, fo r  so63 camera which 
i s  so r t  of an unschedul'ed use. Tethers and 
bungees - I think we need more of  those th ings  
around here of various kinds - need t o  spend 
some t i m e  j u s t  thinking about just what they 
ought t o  be. But we need these things t h a t ' l l  
s t r a p  across the  front  of our lockers i n  t he  
wardroom. And the  ones t h a t  are on the re  with 
these l i t t l e  wires are s o r t  of dangerous - poten- 
t i a l l y  dangerous as they don't s t ay  w e l l  o r  any- 
th ing  e l se .  

Tethers, bungees, universal  mounts : 
We have barely 
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F i n a l  Dump Tape 227-02/D-199 
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227 02 15 48 SPT We ought t o  have things t h a t  a r e  permanently 
mounted there and designed i n t o  it and planned t o  
be used, and snap r ings too. So those bungees i n  
there  are very useful;  t he  ones we've got are 
only h a l f  adequate. 

i rr 

227 02 17 1 3  SPT That l a p  s t r a p  is  e s sen t i a l  f o r  t he  use of t h e  
f eca l  co l lec tor .  
ou t .  
grab hold of the  handhold t o  keep from what you 
would c a l l  f loa t ing  up i n  one g ,  but i t ' s  toward 
the  overhead of t h e  compartment. 
a necessary a i d  when using the  fee+ co l lec tor ,  
but t he  s t r a p  i s  absolutely e s sen t i a l .  WMC hand 
washer handrail  - w e l l ,  shucks, I don't know. 
Hadn't thought t h a t  much - leave it there  i f  you 

I wouldn't w a n t  t o  t r y  it with- 
The or ientat ion i s  such t h a t  you do need t o  

The handhold is 
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Final Dump Tape 232-05/D-251 
Page 11 of 12 

fo r  the s tuf f  t h a t  we take out EVA. Be nice t o  
have a place t o  put it instead of hooking on t o  
everything so i t ' s  i n  the way of your feet ,  kicking 
it around and dangling on tethers, and ge t t i ng  
wrapped up i n  your legs and your umbilical and 
wrapping itself around other a r t i c l e s  that  are 
a l so  fastened t o  the  te ther .  I t 's  a big rat 's  
nest i n  there during EVA, as far as stowage is  
concerned. 

Temporary equipment r e s t r a i n t s  . 
more spring bungees and w e  shouldn't have had 
those sharp wires on them because those are eye 
catchers,  W e  found that  w i t h  t i m e  and use that 
those bungees, those l i t t l e  w i r e  hooks - the  ones 
from the command module are real good, but the 
ones that were b u i l t  w i t h  the workshop, they're 
s t a r t i n g  t o  s t r e t c h  out. And every once in  a 
while they get hX~3e and go snapping across the 
room and we're lucky so far we haven't put out 
somebody's eye. And on some occasions we've h i t  
people with them, and i f  they h i t  them i n  t h e  
eye, we would have been i n  t rouble .  
tending t o  come loose sometimes because the  
hooks are ge t t ing  bent and straightened out l i k e  
straightened-out f i s h  hooks. 

W e  should' ve had 

They're 

And we should have had those springs b u i l t  on the 
doors without having t o  improvise and - and hook 
them on there as an afterthought.  W e  should have 
had some kind of l i t t l e  stowage bungee or  a 
s t re tch ing  device attached t o  every - every locker. 
Every place there ' s  a f la t  place,  we should have 
had something there t o  stow things underneath. 

The other temporary equipment res t ra ints ,  we use 
t h e  short  straps qui te  a b i t .  The long straps, 
we seem t o  use them, too,  although the short  
s t r aps  are n icer .  But it looks t o  me l i k e  t h e  
favor i te  is  the spring bungee, And w e  yanked 
them a l l  out of the command module and yanked 
them a l l  out of the workshop. They're all fastened 
sonewhere and we s t i l l  don't have enough of them. 
So that's something tha t  we  ought t o ,  next t i m e  
around, provide more of. 

Temporary equipment r e s t r a i n t s  i n  the  MDA are 
e s sen t i a l ly  nonexistent. Whenever you go up 
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Final  Dump Tape 232-05/D-251 
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232 15 ll 06 PLT 

t h e r e  and t r y  t o  fas ten  something down, there's 
Jus t  no place t o  put it. 
springs up there  and hook it under everything. 
The question is not  enough equipment; restraints 
up there  fo r  temporary use. 
r e s t r a i n t s  in the  a i r lock are  nonexistent. Wr! 
discussed t h a t  already. 
than t e t h e r s  dangling all over. 
go and work on the  ATM and I'll come back and 
f i n i s h  t h i s  later. 

Now you got t o  take 

Temporary equipment 

We need something other 
Now I've got t o  

So t h i s .  is t he  temporary end of t h i s  message, 
and I'll be t a lk ing  t o  you later,  Robert. 

E D  OF MESSAGE 
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250 14 57 52 PLT 

PLT 

250 14 58 29 PLT 

250 14 59 09 PLT 

250 14 59 45 PLT 

So, bas ica l ly ,  t h e  too l s  have been doing t h e  job, 
and it'ff just  - They're not t h e  kind of tools I ' d  

Repair k i t .  
of them been used. 
t h a t  . * .  is  t h e  - t h e  Velcro, s t i  
Velcro. And t h i s  was  a cmpld in t  
launch oh t h i s  Velcro. Idhen we tiid t h e  C 2F2 
on. Somehw it didn ' t  ge t  fixed. 

The s%i&yback Velcro, the  problem i s  t h a t  t he  - 
t h e  glue t h a t  holds t h e  Velcro t o  t h e  stickyback 
hag less strength than t h e  tfelcra t o  the Ve1ci.o. 
Sa when you use one of these piecerJ of Velcro 
and s t i c k  one s ide  of it on t h e  w a l l  &rid t h e  o the r  
s ide  on a card o r  whatever you want t o  s t i c k  t o  
t h e  w a l l  and then s a y ,  t ake  t h e  card off  t he  Velcro 
why, irrstead of t h e  Velcro coming loose,  t h e  
stickyback comes loose. 
neat piece of backing tape  left on t h e  locker  and 
you got all your Velcro on your card,, ax- vice versa.  
So t h a t  stuff doesn't work good. 

The items i n  the  r epa i r  k i t  - not a l l  
Some have. We item in t he  k i t  

What you got i s  a r e a l  

The Sl90 maintenance k i t :  
had t o  use t h a t  very much. The items t h a t  we have 
used have done the  job all r igh t .  
been minor things l i k e  - Oh, w e l l ,  we haven't used 
t h e  wrenches. 
equipment. 
k i t  with S192 work s a t i s f a c t o r i l y .  

Fortunately we haven't 

B u t  i t ' s  only 

We haven*t had t o  replace much 
The items t h a t  came up i n  t h e  spec ia l  

Jus t  B . . . gauge and I can 't remember what e l s e .  

END OF TAPE 
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Now one of t h e  drawers t h a t ' s  p r e t t y  good i s  - 
i s  the p l i e r s  drawers. Yog go i n  the re  a.nd you 
can f ind  every kind of p l i e r  you need. The lub r i -  
cant  - W e  got more lubr icant  than you can shake 
a s t i c k  a t .  Knives - Those a re  good. We car ry  
those around, but we need a sharpening s tone badly.  

mistake of not br ing  a sharpening s tone  w a s  
gross. A thing ca l l ed  experiment handle mixed 
i n  with t h e  c u t t e r  p l i e r s ,  along w i t h  t h e  P h i l l i p s  
o f f se t  and t h e  crescent wrench and a bunch of 
snaps - r idiculous.  W e  ought t o  have supplies i n  
one drawer and then wrenches i n  one and spec ia l  
handles i n  another. One whole drawer's got  some 
spare space. And we ought t o  have a l o t  of spares 
of these things t h a t  we use A l o t .  We use a 
crescent  wrenches - I m e a n  Allen wrenches. Those 
need spares. The v i ce  we g o t ' s  so-so. Don't 
have a workbench. That's one of t h e  bad th ings .  

We've got t o  invent f o r  t he  next space s t a t i o n  - 
we've got t o  invent a place t h a t  - t h a t  you can 
do work at t o  f i x  your books and all t h a t  and then  
another place with good l i g h t i n g  and some spec ia l  
r i g s  t o  keep screws and all t h a t  s tuf f .  A work- 
bench where we f l o a t  up a d  put down t h i s  equipment 
we work on. Everything's going t o  - and t h a t  - 
along t h a t  l i n e  could be  improved. Let's t a l k  
about t h e  r e p a i r  k i t .  Repair k i t  i s  okay. We 
don't use it much because w e  j u s t  don't have much 

t h e  Velcro s t r i p s ,  w e  use. 

Now t h e  Velcro i n  here  i s n ' t  worth a darn. ' We 
need t o  g e t  more Velcro l i k e  we brought up with 

up nonstainless-s teel  ones. 
up the  best b o l t s  and nuts  we got.  
variety t h a t  you have and t h e  a b i l i t y  t h a t  when- 
ever you have something - do it. 
where we could put th ings  t h a t  we f i n d  f loa t ing  
by,  or loose ones, and put them i n  an organized 
fashion ins tead  of j u s t  throwing them i n  and 
hoping we can f ind  them at some la te  date .  Because 
you ' l l  - y o u ' l l  see a screw f l o a t  by and y o u ' l l  

We ought t o  b r ing  
I l i k e  t h e  

We need an area 
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CDR 

cc 

259 02 43 30 CDR 

cc 

PLT 

cc 
259 02 44 46 cc 

That's a new one on us. 

What - what we're trying t p  do there  i s  get the  
leg-band c d  data  on the  recorder. 

I 

* I  g t o  remember which switch has the 
1 
I 

We never throw it. 
t h a t  one, huh? 

&at ' s affirmative. 

You w a n t  us to start using 

What happened t o  t h e  same old way of put t ing on 
both recorders, like we do for  everything else? 

'Why don't we go i n t o  hcld orl t h i s  one, and l e t  
you th ink  it over tonight.  
to do it in AUTO, but i t ' s  & i f f w e n t  than any-bhing 
&be we've dona, end so I 'm suspidious of it ,  just 
on thert gpaunds d u n e .  
t o ,  but something's funny. 

Okay, I - Biomed's discussing it. 
time t o  talk it over and get i t * u p  t o  you to -  
night ,  Al, We w i l l  do t h a t .  We'll take t h e  sug- 
gestion and get you a final answer on it tomorrow. 
A couple of quick questions, here,  before we s ign  
off. For our M518 planning, can you comment on 
hcrw long it takes for the - f o r  - t o  do the  termi- 
nation i n  ope. In others words, i s  it s t i l l  tak- 
ing approximately 9 minutes f o r  t he  chamber t o  
vent t o  loa3 torr?  

Yes, it t&es about t h a t  long. 
take very long t o  do the  ops and t he  termination. 
About t h e  amount of t i m e  you've allowed f o r ,  i s  
about r igh t .  

And w e ' l l  be glad 

2 
Nut t h a t  we don't want 

J 

We don't have 

And it doesn't 

Okay; we copy. 

And we've notived on the  %ape once t h a t  you've 
commented on the lack of handhold - holddown 
restraints for  use at t h e  wardroom table when 
making changes t o  the  checklists.  Now i n  t h e  
entertainment k i t  over th&e, t he re ' s  some 
magnetic card deck and card handholders 
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cc 

tha t  - you might be able Lo fashion in some form 
to  - t o  hold those checklists down. 
you'd t r i e d  those or thought of  t ry ing  them. 

We wondered if 

We haven't thought of them, but we w i l l .  And if 
we can' t  use them for  tha t ,  t h e  big 0. can probab- 
l y  think up a science demonstration (Chuckle). 

Roger; w e  copy. And we're just about t o  go LOS. 
We'll say goodnight to you, now, and give you a 
call in the  morning. 

Okay. Thank you, Hank. And thank you and your 
team fo r  all your good work today. 

And har about, Hank, not cal l ing UE tomorrow 
morning unt i l  we put 10,000 on the DAS. Is that 
okay? 

Okey, that'33 l e t  Jack get up and a0 h i s  ATM while 
th6 rest of us snooze. 

Nothing has chimged ... 
END OF TAPE 
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and grab something else and - and get, i t ,  why 
t h a t q s  - i t ' s  very convenient. 

For example, i f  you want t o  mount a new l ens  on a 
camera, you got t o  go get it out of the  drawer. 
You've got t h e  camera i n  your hands. 
operate the  drawer. 
somehow. 

You got t o  
You got t o  hold yourself . . . 

So you can' t  - you haven't got enough 
hands. You j u s t  . l e t  go of t h e  camera, open the  
drawer, get t h e  Pens out , and then go grab the  
camera and put it on. 

So t h a t  I s  one l o g i s t i c  management technique, I 
guess you might say .  Another technique is  t o  f i n d  
a l i t t l e  piece of tape  o r  take one out of' your 
pocket and s t i ck  it t o  the  w a l l  o r  on a handra i l  
o r  somewhere and 'then s t i ck  it t o  the  object you 
wmt t o  keep there ,  All it takes is j u s t  a l i t t l e  
b i t  of - of tape t o  - t o  j u s t  very l i g h t l y  fas ten  
t o  it9 t o  hold it i n  place.  
frequently.  

So I * v e  used t h a t  

And we've discussed t h e  other  techniques of using 
s t r ings  and s tu f f  l i k e  t h a t  before,  but some of 
t h e  simpler mid more straightiforward devices include 
tape  o r  j u s t  suspending it i n  midair. Okay, 

Have we found t h a t  w e  could accomplish maintenance 
tasks  *.. p r e t t y  well  where they are? Yes , we have 
been able t o  do t h a t  e Other items t h a t  we've had 
t o  f i x ,  l i k e  t h e  tape recorder and so f o r t h ,  - why, 
we 've  found tha t  i t ' s  been very convenient t o  sus- 
pend them or  t o  say, go up t o  t h e  food locker and, 
using a couple of springs,  s t a b i l i z e  it there o r ,  
using t h e  top of t h e  w a s t e  b ins  o r  the - on t h e  
waste management compartment, t o  Velcro somsthing 
t o  that  and work on it. 

And one thing t h a t  w e  have had d i f f i c u l t y  with i s  
checkl is t  changes and - and holding the  book dawn 
and all t h a t .  Books up here  l i k e  t o  spread out i n  
t h e i r  normal open posi t ion,  and when they do, they 
push against  whatever khey'rre res t ing  on. 
they tend t o  f loa t  away, and they also tend t o  w a n t '  
t o  j u s t  open t o  - t o  - They J u s t  spread open l i k e  
a fan,  and you lose your place very e a s i l y  unless 
you got a rubberband around it. 

And then 
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!This i s  the  CDR w i t h  some information from EREP - 
for  EBW. We've reached t i m e  2 ,  i n  other  words 
20 minutes, s ince the 192 has been on. 
MODE, CHECK; and I ' m  going t o  record D-6 at  t h i s  
time. D-6 i s  57 percent,  57 percent. CDR out.  
That's infomat ion  f o r  mEP. We'll be back i n  a 
f e w  moments. 

I ' m  i n  

- 
Information fo r  Ted Guillory. Ted, suggest - We 
t r i e d  those magnetic devices out on the tape with 
the  top of' the food t r ays  and they work real good. 
I'd recommend t h a t  we come up wi th  a - first of 
d1, as you know, you're going t o  have - Maybe you 
don't know. 
sent  up. And, also,  i t ' s  bad tape;  too hard. 
Next mission, how about sending up some regular  
Scotch frosted tape instead of t h i s  tough s t u f f  
we've got.  It 's too hard t o  cu t .  Also, you might 
look at modifying that ser ra ted  edge and put a 
regular Scotch one on. This one - the tee th  are 
too big,  and it j u s t  - it just - it just i s  ridic- 
ulous t o  have t o  use something l i k e  t h i s  when the 
one on the market i s  so much better. 

We're ju s t  about out of the tape you 

The metal holder i s  good with one e:tception. We 
need t o  get one with a - a magnet as par t  of i t ,  
so on one s ide we'd have Velcro, the other s ide  
we'd have R magnet. That way you could Velcro it 
t o  the w a l l  where you need t o ;  and magnetic the 
par t  t o  the top of the table.  That would be good. 
Now even a better way would somehow be t o  get  a 
l i t t l e  fas tener  on the bottom so when you put it 
on your - top of your food t ray and wanted t o  use 
it t o  update checkl is ts  and th ings ,  then you wouldn' 
have t o  hold it i n  your other  hand. You can do a 
one-handed operation. And I think tha t  could be 
done simply by putting some sort of f ix tu re  tha t  
would in te r face  w i t h  the holders on the side of 
the box - or on the s ide  of the food t r ay .  
l i t t l e  indents there  on the side of the t r a y  or 
one that  would in te r face  somehow with the universal. 
the abbreviated universal mount that's on the top  
there  on the side of t he  food t ray .  

Those 
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Fo those s o r t s  of things,  I believe, wuld  - 
would f a c i l i t a t e  the work. Now the one tha t  works 
r e a l l y  good i s  tha t  l i t t l e  blue one t h a t  you l ay  
on its side q d  s t i c k  things under it. I sure 
wish we - That pr inciple  could be used t o  - $0 

great  advantage up here. We jus t  have t o  think 
about how we might want t o  use them. Now maybe 
use a couple of them t h a t  keeps your thing ro l l ed  
out, - your t e l ep r in t e r  paper vould tend t o  curl. 
up, roll out ; but we're going t o  start using those 
more. CDR out. That goes t o  Ted Guillory. 

Another note t o  Ted Guillory. 
those magnetic ones and made the  other kind, not 
the blue ones , and made the distance between them 
the same size as the book, somehow they would be 
mre useful. CI)R out.  

Maybe i f  we took 

CDR with information for  F;REP. 
I>-6 again and i t ' s  s t i l l  at 58 percent,  57 - 

I jus t  checked 

58 percent. I t ' s  har - hard to t e l l .  Okay, we're 

a l l  monitor readings f o r  you while we w a i t .  Okay. 
Here we go. L e t ' s  go ahead and do the ones t h i s  
t i m e .  A-1, 51  percent j A-2, 59 percent and GO; 
A-3, 86 percent and GO; A-4 - correct ion,  A-4, 
71 percent and GO; A-5, 66 and GO; A-6, zero. 
Pctual ly  i t ' s  a l i t t l e  b i t  below zero and GO. And 
t h a t ' s  it for t h a t  one. Let ' s  go back t o  A-1 and 
s t ay  there .  13-1 54 percent,  GO, I guess. 2 ,  
46 percent - correction, 56 percent,  GO; B-3, 
76 percent GO; B-4, 71 percent, GO ; B-5, 74 percent , 
GO; B-6, 50 percent, GO; B-7, 31 percent,  GO; 
B-8, 1 percent,.  GO; B-9, 58 percent and GO. C:  
C-1, zero; C-2, 44 percent, GO; C-3, 88 percent,  
and t h a t ' s  GO; C-4 , 71 percent, GO; C-5, 82 percent , 
GO; C-6 , 46 percent,  GO; G - C-7 , 51 percent and 
GO; D-2 
72 percent,  GO. That was D-4, gentlemen, 1 sa id  
t h a t  wrong. D-4, 72 percent and GO; D-5, 14 percent 
and GO; D-6, 58 percent and GO; D-7, 10 percent 
and GO. Let me read you the ones again you l i k e .  
D-7, 31; C-8;about I; C-7, 52; 0-6, 58; and we're 
there .  Give you C-1,  i f  I didn ' t  give i t  t o  you 
before; it was zero. Okay, we've completed t h a t .  

) BB. We're going on RECORD. Let's check 

86 percent,  GO; D-3, 84 percent I) GO; D-5, 
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BEAN 

LOUSMA 

I never adjusted mine the  whole f l i g h t .  

- 
That explains a l o t  of things. (Laughter). 

I took them l i k e  they were. 

H e  couldn't f ind h i s  shoes the  whole t i m e .  Forgot where 

they were. 

I think you should launch with a rubberband they can put 

around t h e i r  Activation Checklist. They should have a l i t t l e  

string with the connector that connects your Activation 

Checklist t o  your pants. 

losing tha t  tjook than j u s t  about anything. 

I l o s t  more t i m e  i n  ac t iva t ion  with 

It's because you 

can't  do things with both hands and hold the  book and keep 

it open t o  the  r igh t  page a l l  at the same t i m e .  

I noticed t h a t  we a11 had our books clamped t o  us some way 

with a rubberband around them t o  the r igh t  page. 

At deactivation, 
I 

Then we 

could do the Job and the book was always t r a i l i n g  behind us 

and we could read it. 

That's the way Jack and I did it i n  t ra ining.  

g r a y  tape and put them i n  your pocket. 

Is that  how you guys did it? Thank's f o r  t e l l i n g  me. 

Another th ing  you need t o  do i s  t o  get a timer m d  a roll of 
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31 



LOUSMA 

BEAN 

I 

BEAI? 

IMSS t ransfer  should be t o  unload the contents and then re- 

place the contents i n  the cooler and then take the thermal 

insu la t ion  container and put it somewhere besides i n  t he  

cooler. 

5- 

You might add here tha t  these re f r igera tor  companies have all 

s o r t s  of tape t h a t  w i l l  s t i c k  in  freezers. When they ' re  cold 

and when they ' re  we$. Now we don't have any but you could 

take up a s m a l l  r o l l  and it would be one of the most usefhl  

things you could have. You could tape i n  sone of those l i t t l e  

i n s e r t s  inside the  food cans and get everybody's food and 

drinks controlled instead of  j u s t  f loa t ing  around. We could. 

never get  them stuck in. there  very well. 

Activate s u i t  drying s ta t ion :  Straightforward. In  fact, i t ' s  

i n  good condition now; just  undo it and turn  it on. 

I 

BEAN Transfer s u i t s :  Easy. Configure urine drawers and f eca l  

co l lec tors :  I think you need t o  pract ice  t h a t  good before 

you go. You need t o  be aware of a couple of items. You've 

got t o  have a l l  the drawers closed t o  make any of them work. 

You've also got t o  have a f eca l  bag i n  the  f e c a l  container t o  

make the urine system work. Everything has g o t - t o  be put 

together t o  make any one par t  of the system work. 
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BEAN Same thing for the ones i n  the food compartment. 

they can l i v e  with them. 

corrected them, they would have made them big enough so tha t  

you could put both your triangle-shoed foot and your non- 

I think 

1 wish t h a t  the  f i r s t  t i m e  they 

LOUSMA 

nice , but acceptable. 

r 
The only problem i s  t h a t ,  when you take the l i t t l e  pins out 

of the probes, there  i s  no place t o  put them. 

screwdriver t h a t  goes with it f l o a t s  around. 

get l o s t  one of these days. 

i s  no good place t o  put it. 

The l i t t l e  

I t ' s  going t o  

You have t o  tape it down. There 

e 

Digital  multimeter: Good addition. We used it a l o t .  I t ' s  

easy t o  read. 

you keep it off between uses. 

It has good ba t t e r i e s .  I would suggest t h a t  

I t ' s  a good addition t o  the 

Y 

triangle-shoed foot i n .  

only t o  mine because I w a s  the only one t h a t  cared. 

We made an i n f l i gh t  modification 

The 

other two are not modified. It is  cer ta in ly  useable - not 

Shoe repa i r  k i t  (toe.): 

the toes anyway. 

It seemed t o  do the job. It protected 

It is  a l i t t l e  b i t  d i f f i c u l t  t o  l i n e  up the 

holes and get  the screws back i n ,  but after working at it 

awhile, you can do it. 
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B W  

LOUSMA 

GARRIOTT 

then put it back i n .  If that can'% be f ixed,  put t ing the . 

vacuum on t h a t  window every couple of weeks is not. unduly 

prohibit ive or t i m e  consuming. It should be done t o  keep 

the wardroom window i n  gret ty  good shape. 

The next one is the f l i g h t  data f i l e  board r e s t r a i n t  (double 

c l i p  board te thers) .  That l i t t l e  t e the r  seemed t o  work w e l l  

t o  s t a b i l i z e  the clipboard on the w a l l ,  We had another l i t t l e  

device on the clipboard by the EREP VTS, which was designed 

t o  hold your book open. We never used that.  We found the 

best technique w a s  t o  take the pages, p ic tures ,  and maps out 

of the book and use them by clipping them t o  the board. 

took only the ones we wanted t o  use. 

We 

There is no t i m e  t o  

f l i p  from one page .to another anyway. 
r 

SUS loop heater assembly: We didn't  do anything with it. 

Skip it. 

TV closeup lens:  We got t h a t  out a f e w  times. Paul used it 

the  most. I f ind it hard t o  get wi th in  foca l  range, so it 

took me a l o t  of setup time. 

You knofit what range it normally sets at. It only takes a 

couple of minutes. You need t o  know where t o  f ind  it. It i s  

over i n  that  TV locker t o  the  right-hand side of the wardroom 

window by the M509 b o t t l e s ,  t o  the  r igh t  of t h e  f i l m  vaul t .  

. 

34 



i 

BEAN ng that  he needs t o  have a way t o  keep the Scotch tape 

i t i o n ;  he needs t o  wse t h e  Scotch tape w i t h  one hand, 

he needs some place t o  keep h i s  pen i n  posi t ion,  he needs a 

( CONT D ) 

LOUSMA 

BEAN 

way t o  keep t h e  book i n  pos i t ion ,  and also keep the  change 

sheets i n  posi t ion.  

paper so when you receive them, they ' re  long r o l l s  of paper 

and something has t o  hold them down so you can read them, 

cu t  them, and then paste them. You're doing a l o t  of t ha t  

work and we need t o  come up w i t h  some s o r t  of desk adapter. 

Those changes come up on te . lepr inter  

+ 

A th ing  t o  your set tha t  would make it l i k e  a desk. That's 

one of the  shortcomings of Skylab - no desk. Another short-  

comine of' skylab is there  f a  no work bench t o  put t he  equipment 

on with the r igh t  l i g h t i n g  and the s igh t  holders f o r  screws 

and the l i k e  so t h a t  you can do some work on e lec t ronics  

and other  equipment without having t o  makeshift a desk. 

Did you mention that we use the magnets t h a t  were i n  the 

entertainment k i t ?  

We used some of the magnets i n  the entertainment k i t  t o  improve 

the  handling of these pieces of paper and they work somewhat. 

I don't t h i n k  tha t ' s  the f i n a l  answer, but i t ' s  sure better 

than doing without. 

t h a t .  The one's t h a t  I found the  best were the l i t t l e  blue 

I was  glad that  the ground thought of 

ones that  l a y  down f l a t .  I assume.that w e r e  made for caids.  
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( CONT ' D ) 

LOUSMA 

LOUSMA 

When they were lying flat on a tab le ,  you could s l i p  some of 

those cards and changes right under them and they held t h e  

cards p re t ty  t i g h t .  

EREP Checklist: We.always used the cue cards for operations, 

The only t i m e  we referred t o  the checklist  book Was when we 

were doing spec ia l  operations or  for  some special. technical 

data. 

19.3 CHARTS APSD MAPS 

We do Etl l  the logging we should do and we probably are doing 

too Im;ech. One thing you c8n scratch off the evening report  

3,s ths f%lm log for the drawer A configuration. 

figwe that out from what you've done wlth the  16-millimeter 

film which appears j u s t  above it. 

You can 

BEAN If they want drawer A configuration, the ground can make a 

spec ia l  request and you can give it t o  them. 

BEAN Fl ight  data  file configuration controls:  I t ' s  not a bad one. 

We talked about the  changes a few minutes ago. I would'say 

t h a t  we completely addressed tha t  configuration control.  One 

thing 

a lot 

t h a t ' s  d i f fe ren t  i s  you do have EL number of changes t o  

of different books, and i t ' s  important t o  understand with 

.i 

the  ground before you go, which books you are going t o  use and 

f o r  what. For example, i f  you're using Sol9 operations, you're 
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'Reference' 21 
INTRODIJCTION 

We have a large number of individual corol lary and scien- 

t i f i c  experiments and individual representat ives  f o r  t h e  

experiment w i l l  conduct t h e  questioning. 

questions which you have before you, 

the M487 and M516 questions. 

consolidated a l l  of the i r  questions i n t o  a l i s t  also. 

We have prepared 

There are copies of 

The Marshall people have 

M487, H A B I T A B I L I T Y  - CRFW QUARTERS AND M516, CREW A C T I V I T I E S  

QUERY 

* BEAN 

The first portion concerns crew quarters ,  crew a c t i v i t i e s ,  

and experiements which are integrated w i t h  t h e  questions. 

Al, one of t h e  remarks t h a t  w a s  made many times during the  

mission concerned the  i n a b i l i t y  t o  f ind a place t o  t i e  down 

your checkl is t  when you had t o  m a k e  numerous checkl i s t  

changes. One of t h e  suggestions tha t  w a s  voiced up t o  you 

w a s  t h a t  you use t h e  playing card holders out of t h e  

ODAE k i t .  

work? 

Did you use those and i f  you did,  how d i d  they 

We did, and they were ef fec t ive .  The ones which I thought 

were better w e r e  those that  had t h e  l i t t l e  blue pa r t  on it 

t h a t  l a id  f l a t  on t h e  table,  under which we could s l ide and 

secure t h e  checkl is t .  I used t w o  of those i n  a row because 

1 
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GARRIOTT 

BEAN 

the teleprinter messages w e r e  alway:; ciirled, which i l i a  t i  

them difficult to read. I put, two of these c a r d  holtlei.:: 

together  and placed t h e  t e l e p r i n t e r  s t w e t  under them. 1 

s l i d  it lip as I worked triong mi&. i 11g t h e  changes, t i n i i  ',h;t' 

was helpful .  We t r i e d  using t h e  double magnets thal. iinve 

a piece of white betneen them, on t h e  books, and they worked 

fairly w e l l .  

Fl ight  magnets? 

Yes, l i k e  t h e  ones you used.  

They make a very useful  demonstration too .  

They're good magnets; they have a l o t  of pep. Tnose t h i n g s  

worked fair but they weren't long enough t o  be used with 

the  book. You would have to have one t h e  length of t h e  

width of t h e  book i f  you wanted t o  hold  it down. As it 

was,  we had one on each s ide  of an open book and it might 

work or  it might not ,  depending on how b i g  the  book was. 

A t  any rate, those are good th ings .  The problem came up 

if you used them on t h e  l i t t l e  food t a b l e ,  which wasn't; very 

big.  You had more things than t h e  area would allow. I've 

seen what Jerry's taking up. The mount for t h e  scotch t ape  

is d i f f e r e n t  and would a l low you t o  use t h a t  with one hand. 

With some o f t h o s e  springs we had, it might be useful.  

2 
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BEAN 

BEAN 

a 

(* QUERY 

GARRI OTT 

What about t h a t  l i t t l e  ATM t r ays?  Do you think tha t  design, 

with c l i p s  and t h e  magnets, would have been helpf'ul? 

Yes. You need something l i k e  tha t .  I wouldn't carry it 

UP for  t h i s  mission. But, o r ig ina l ly  conceived, they should 

have a spec ia l  t a b l e  f o r  t h a t .  

As f o r  downstream design, do you have any spec i f ic  recom- 

mendations for  t he  construction of a t a b l e  t h a t  w i l l  be 

useful? 

What you need i n  future  design i s  a t a b l e  t h a t ' s  a combi- 

nation t ab le  for making changes and a work table, and with 

good l ight ing.  There was bad l igh t ing  fo r  cu t t ing ,  reading 

and all t h a t  i n  most of areas of t h e  SWS. The l igh t ing  

wasn't adequate. You should have spec ia l  l i gh t ing  i n  areas 

where you have t o  work on springs,  c l ip s ,  and all t h a t  

business; and i n  places where you can t i e  down checkl is ts  

f o r  correct ions,  o r  a ba t te ry  t o  check it out l i k e  w e  d id  

frequently on 509, o r  of t h e  VTRs t o  check it out. 

When you were up on the  upper experiment deck i n  t h e  OWS, 

d id  you f i n d  t h a t  t he  l i g h t s  coming through from below when 

you were looking down gave you any d i f f i e u l i t y  at a l l?  

We had problems with t h e  TV frequently. We would have t o  

turn them off fo r  t h a t .  I don't remember any Visual 

problems. 
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BEAN 

QUERY 

BEAN 

QUERY 

BEAN 

GARRI  OTT 

BEAN 

On inventing these zero g desks, you can invent t h a t  on 

Earth simply. Provide something t h a t  would work nnd couLrt 

be used ve r t i ca l ly .  Make sure thtlt, you have enough c l i p s  

and springs t o  do t h e  work v e r t i c a l l y .  I f  it works i n  that, 

pos i t ion ,  it would do t h e  same th ing  horizontal ly  or  any  

other  way at zero g. 

th ing  v e r t i c a l l y ,  you can't do it i n  zero g. 

But i f . you  can' t  do t h e  work on t h i s  

Do you have any comments on t h e  preferred angle of orien- 

t a t i o n  on t h e  work t a b l e  i n  zero g? 

i n  t h e  wardroom at t h e  r igh t  angle? 

Was t h e  f la t  work tablc 

It w a s  not good because you have t o  have your f e e t  

res t ra in@d somewhere. I t ' s  very much l i k e  it would be 

here. I f  i t ' s  a flat  surface,  you would want something t h a  

i s  comfortable r e l a t i v e  t o  your f ee t .  

Like a drawing t a b l e ?  

Yes, l i k e  a drawing table. 

I t ' s  t h e  same or ien ta t ion  that you would use here .  You 

must have your f e e t  res t ra ined .  

do t h a t .  

Our ATM boards happen t o  

They were low enough and could be u s e m  f o r  work. The foo 

t ab le s  weren't t h a t  low, therefore ,  you ended up bending 

over t h e  t o p  looking down. 

Ir 
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SPEAKER 

Reference 22 

TAPE 3 ,  SIDE 1 

O.K. Even i f  i t  moved a l l  the way open? So what? 

I t  m i g h t  close i t  even 

I cag get you the numbers t h a t  the guys have come up w i t h ,  
i f  you want. 

Well, there's real ly  no p o i n t  i n  g e t t i n g  the numbers for me. 
I guess, a t  this poin t .  My 
p o i n t  i s ,  I t h i n k ,  i t  was just real ly  no p o i n t  i n  any sor ts  
of constraints, Things l i ke  strapping the SOP'S down. 

We were t o l d  t ha t ' s  the docking loads. 

I asked a rhetorical question. 

We just waste f i f teen  minutes of crew time u p  there on every 
f l i g h t  because the SOP'S have t o  be strapped under this big 
two inch metal strap. 

I f  you took the SOP and f loated i t  i n  the middle o f  the chamber, 
not  tied down a t  a l l ,  and docked, i t  probably wouldn't move. 
And even if i t  did, so what. We're over ------------ 
I sure the SOP'S would be the latch loads. Thats probably 
jriet. the dockina loads. 

T h a t ' s  when you're docking on either one, Either one. If 
you just s e t  i t  on t o p  o f  the ATM panel , i t  couldn't b u s t  
anything. There are t h i n g s  we got t o  soniehow get a g r i p  on 
i n  this shuttle t h i n g ,  Dick, because i t  makes you b u i l d  some- 
thing twice as big and hairy and strong. 

And expensive . 
And expensive, and just --------------- 
Everybody argues about i t  --- 
We wouldn ' t  have anything to  keep things interesting really.  

Temporary stowage location. Where you had temporary stcwage 
bags, fo r  example, t h i n g s  like that. Were they the layouts 
reasonable, or  d i d  you want them other places, o r  d i d  you have 
ones that  you just never used, someplace t h a t  you'd like to 
have special temporary stowage location. 
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CER 

SPEAKER 

CDR 

SPEAKER 

CDR 

SPT 

CDR 

T 

SPT 

I 
Owens idea.of p u t t i n g ,  you know these sprinI;s we alwsys had on 
doors, .in the front.so you could shove things under them, He 
indicated, Owen mentioned one day, he said, you know we ought  
t o  b u i l d  doors, almost every door i n  the spacecraft ought  t o  
have a spring on i t  or i n  i t  or somewhere. 
surfaces have an ab i l i ty  to  receive soniething you want t o  set 
down for a few minutes. That ought  t o  just be part o f  a door. 
Couldn't  agree w i t h  him more. Sa as f a r  as, t h a t  would be one 
temporary stowage scheme t h a t  would not bother anybody, would 
add sorrre weight t o  the spacecraft, b u t  i t  would sure be a l l  
over the place, useful. I t  migh t  solve almost a l l  your 
temporary stowage problems just w i t h  one simple device. 

You ta l  k i n g  about bungee type springs? 

So a l l  the f l a t  

Yes 

Screendoor t h i n g s ?  

Yeah- on every much the same as we can p u t  any 
t h i n g  down here on a horizontal surface and f o r g e t  i t .  So 
we d o n ' t  need hardly any restraints i n  this room. 
g o t  t o  do i s  set  something down. 
surface i n  t h a t  spacecraft, you d o n ' t  need niuch else. You can 
always s t i c k  i t  under the spring. Or i f  you d o n ' t  want t o ,  you 
can carry i t  down and throw i t  i n t o  a locker. And t h w i  you 
elim-inate a l l  of these problems. We could f i n d ,  you know, 
we could get a special holder t h a t  would hold this here, and 
that  one there, we can always lay i t  down horizontal. with 
these springs a l l  over the place, you've g o t  bui l t  i n  restraints.  
Simple, straight forward and f i t s  everything. 

All we 
Put a spr ing  on every horizontal 

We ended up w i t h  two or three o f  these apiece i n  the wardroom, 
u t  we d i d n ' t  have enough springs or time t o  go p u t t i n g  them 

around everywhere. 

t o t  o f  places d o n ' t  have places, lfke those b ig  lockers i n  the 
MDA. Film lockers had snaps on i t ,  we tended t o  p u t  springs 
up there. They were always useful. We never had too many 
springs around. 

That's r i g h t .  

Another place that we could have used onec i n  fact  I guess we 
took i t  u p ,  b u t  the next fellow o u g h t . t o  p l a n  t o  p u t  i t  r i g h t  
back, is a trash bag, just t o  the r i g h t  o f  the ATM foo t  res t ra int .  
Between that  and the film vaul't there, I've forgotten what  the 
number i s  b u t  there 's  no place t o  p u t  any trash i n  the whole 
MDA. Maybe you carry up a can o f  apricots and want t o  throw 
the can away, o r  a piece o f  chewing Gum and want t o  throw the 
paper away, o r  yesterday's teleprinter pad; there's not  a 
single place t o  throw it. Now - there was a TSB up there, b u t  
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In the FTS, ----- 
One other t h i n g  about ,  l e t  me go t o  this temporary stowage t h i n g  one 
second. A l o t  o f  times i t s  d i f f icu l t  t o  determine prior t o  f l igh t  
exactly when you want this  temporary stowage business. I t h i n k  i f  
YOU ended up having a spring on every horizontal surface, you'd have 
i t  ninety percent whipped. O.K. B u t  there are other things t h a t  are 
gofng to  come up. For example, we very much wanted t o  have a way t o  
restrain our food i n  the chil ler.  
p lus  maybe our peaches and one butterscotch pudding and a l l  t h a t  sort  
of t h i n g .  
i n  there. 
our spice locker, cause we had n o t  foreseen t h a t  we'd have spices. 
Same t h i n g  i n  our own personal lockers. You couldn't predict what 
you'd have i n  there, 
ab i l i ty  t o  p u t  restraints i n  these places real is t ical ly .  For example, 
the t h i n g  t h a t  had been daydreamed u p  was a round piece o f  metal l ike 
this w i t h  a snap on it. You would take t h a t  round piece of metal t h a t  
had adhesive on it  and stick i t  t o  the wall and then stick something 
t o  t h a t  snap. Great idea. I t  would sometirr,es work outside if you had 
the r i g h t  surface, B u t ,  for  example, i t  wouldn't work inside the 
chi1 l e r  a t  a l l .  
later i t  would come lose. 

Condensation WOUid break the seal. 

Because we had three o r  four drinks, 

I t  was a l l  f l o a t i n g ,  free i n  there, plus we had the I8SS 
In a l l ,  i t  was a b ig  fiasco in there. Same t h i n g  inside 

B u t  we had n o t h i n g  t h a t  would give us the 

I t  was too cold. You'd p u t  one there and three days 

Yeah, so somehow we need, i n  future applications, the abi'lity t o  get 
snaps on i n  positions on f l a t  surfaces w i t h  an adhesive t h a t  really 
works. Even i f  we have t o  take up two bottle adhesives. I mean, I 
can g e t t h a t  and do i t  i n  my house, I can do i t  on the side o f  my 
car i f  I want, b u t  we Just could never do i t  t o  the spacecraft. 
Those t h i n g s  just d i d n ' t  hack i t .  T h a t  would be-extremely desireable 
Those springs and the abi l i ty  t o  p u t  these 1-ittle snaps, if  you would 
p u t  two of the, you'd have a spring i n  pos i t ion ,  or you could leave 
the snap and p u t  a c l ip ,  l ike we had, those different clips. I t h i n k  
you'd have this stowage' problem whipped very easily, 

A l ,  there were two snaps inside t h a t  chi l ler  on the l e f t  side --- 
We used them. Me needed more. Those were great. 

0. K. 

Just l ike t h a t  ----. 
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Rib cages? 

Yeah, we needed about five rib cages t o  do the job. 

O.K. You had more quantity than we envisioned, then. 

Thats r i g h t ,  and I t h i n k  that  we can' t  always envision--If we could 
have p u t  three more i n  there, jus t  l ike that,-- we d i d  i t  a couple 
of times, they'd l a s t  three or four days and then f loat  out  -- we 
would of had i t  made. B u t  we just coirldn't get them i n  there. We 
thought " I ' l l  bet Frigidaire has g o t  some tape; we could have taped 
them i n  there; they probably have some glue, you could s t ick i t  on 
one o f  these aiid i t  wculd stay forever, Cause they must have t h a t  
application, they do ft every week on their  eqiripnient. 

In the STS, d i d  you notice any change a t  a l l  i n  the forces required 
t o  open or close the STS window covers? 

Seems l ike they were always hard, b u t  they're hard enough so that  
you never noticed any difference. 

Uniformly hard (Chuckle) 

They were unsatisfactorily hard a l l  the time would be my xoment. 

That's a good way t o  bust  your knuckles because whenever your hand 
slips, i t  runs i n t o  a metal bulkhead. The other t h i n g ,  actually a 
l i t t l e  dangerous, .I t h i n k ,  i s  t h a t  you can' t  plant your feet  t o  
counteract; the torque, and you go t  t o  always be careful t h a t  as you 
crank up here, your feet  a i n ' t  wagging down here i n t o  the rate  gyro 
pack or  the ATM panel or sonicthing else. I always t h o u g h t  t ha t  was 
i n  addition to  the inconvenience, was a potentially dangerous t h i n g  
f nvol ved w i  t h  opening and cl o s i  ng those w i  ndcws . 
Might kick the SPT. 

He's up opening the windows (chuckle). 

Under EVA, yesterday, Jack, you were t a l k i n g  abou t  when you were 
stowing ----- portion abou t  how the mosite was ho ld ing  bp you 
mentioned two containers t h a t  were just--------- . 505 was the water 
sampling and then you mentioned the-131. 
stowage container? You're not t a l k i n g  about a 0------ 

Yeah, I d o n ' t  t h i n k  i t  was because o f  the mosite i n  them, though. 
Eecause there wasn't any mosite i n  the water container a t  a l l .  The 
fact  that  --- Somebody brought  up mosite w i t h  the idea that I t h o u g h t  
of gettfng hard t o  close containws. And I jus t  though t  of those two 
others, b u t  i t  was not a mosite problem. 

Is t h a t  the M-731 experiment 

b - 
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You can t i gh ten  it as t i g h t  as you can with the  
channel-lock p l i e r s ,  and i n  about a day, they ' re  
loose again. So, there  needs t o  be a - a better'  
method of keeping t h e  t r i ang le  from moving. 

Second unrelated poin t ,  but still. I - i n  the  way 
of r e s t r a i n t s ,  is t h a t  - again t h e  dxawers and 
t he  poor design of t h e  drawers t h a t  we have. In 
the  food compartment, t h e  pudding drawer i s  
completely inadequate. 
f loa t ing  out of t h e i r  r e s t r a i n t s  and ge t t i ng  

333 23 53 40 PLT 

The puddings are always 

333 23 54 16 PLT 

c 

333 23 55 06 

upended when you p u l l  t he  t r a y  out t o  put on top 
of t h e  food preparation t ab le  o r  t he  t r ays  t o  
heat food. 
The t r a y  is required t o  r e s t r a i n  the  puddings 
i n  t h e  tray there  - t h a t  i s  reserved f o r  pudding. 

Another point i s  - I mentioned yesterday i n  the  
M487 about t h e  d i f f i c u l t y  i n  r e s t r a in ing  t h e  
pieces of paper -managing t h e  pieces of paper. 
One of t h e  things t h a t  we - we found t h a t  would 
be - of course, c l i p s  are very n ice ,  but once 
t h e y ? r e  off  of t h e  counter bungees, i t ' s  very 
useful .  
you almost have t o  have a convex curved surface,  
so t h a t  t h e  bun - bungee or rubber band o r  what- 
ever it i s ,  i s  s t re tched across a s l i g h t l y  curved 
surface. O r  else the  f r i c t i o n  is l o s t ,  and 
we've l o s t  - temporarily l o s t  a l o t  of pads t h i s  
way, by put t ing  t h e  paper under the spring, and 
t h e  paper will f l o a t  f ree .  
s t re tched across a f la t  surface it tends t o  not 
hold t h e  paper as w e l l  as i f  it were s t re tched 
across a curved surface,  i s  something t o  bear i n  
mind any t i m e  youlre  designing a surface f o r  
wr i t ing  . 
PLT out.  

The puddings all come f loa t ing  out.  

However, when you're using t h e  bungee, 

I f  t he  spring's 

END OF TAPE 
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ATM foot platform: I ' d  c a l l  t h a t  adequate. What 
I ' d  l i k e  t o  do i s  t o  have t h a t  foot-pad moved down 
a l o t  more than it is. We f ind  ourselves r e a l l y  
hunching up over t h e  panel, t ry ing  t o  get our heads 
i n  t he  same posi t ion they were i n  one g. And we 
can ' t  move t h a t  thing down m y  more. 
have much more, greater range t o  travel on. 
able PGA foot restraints: Okay, very usef'ul. I 
give them an excel lent .  

Usefbl t o  
Port- 

Portable handholds; specify where and haw used. 
I guess - I guess t h e  problem is  - they ' re  probably 
adequate, but t he  problem i s ,  f o r  m e ,  I don't have 
t i m e  t o  run one - run one up and then try t o  figure 
out where t o  put it. 
the  job done and I sure don't have t i m e  t o  construct 
things i n  order t o  do it. 
many times , I might do t h a t ,  but  I have not run 
i n t o  t h a t  s i t ua t ion  yet. 

Portable equipment r e s t r a i n t s ,  t e t h e r s  , bungees , 
universal  mounts, e t  ce te ra :  Okay, most of t h a t  - 
heck, l e t ' s  go at it. Tethers: I 've  - I've not 
used any ins ide  except f o r  t h e  s m a l l  lanyards t h a t  
we put on our checkl i s t s ,  and I ' d  say those are 
very good. The bungees are - If you're t a lk ing  
about t he  spring ones, they're lousy. They - they 
s t r e t c h  out too eas i ly ,  and I give those a poor. 

I ' m  i n t e re s t ed  i n  ge t t ing  

If I usea footpads many 

Universal mounts: I guess f o r  t h e  job they're going 
~ 

t o  do, they ' re  very good. 
r e s t r a i n t s :  I haven't t r i ed  it. I have t h e  fee l ing  

ATM seat/back rest 
- 

it would be very much - way too confining. When 
I'm working on t h e  ATM, I have material mounted 
all around there .  And I swing q y  body completely 
back, t o  the  r igh t  side,  t o  the  left  s ide ,  s t r a igh t  
up, i n  order t o  get t o  the  material which I have 
posted fo r  cue cards and one thing or another. 
S i t t i n g  i n  t h a t  chair  would r e a l l y  t i e  me down. 
So t h a t ' s  why I haven't even attempted - I may drag 
it out one of these days when I ge t  a chance. 

i 
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It puts the  Ground i n t o  a fWl-scale panic t o  even 
touch those things.  So I guess I ' d  say t h a t  poor 
-to adequate would be the  r a t ing  I would g ive , the  
handrails.  And as far as the  MDA and STS as a 
working area, as far as  r e s t r a i n t s  are concerned, 
I ' d  s a y  i t ' s  unaccept&ble. Real shortcomings all 
over the  place,  and the  MDA i s  j u s t  a lousy place 
t o  work. 

J 
344 21 41 22 PLT Tyiangular  shoe c lea ts /gr id :  I \ w o d d  say very 

good t o  excellent.  
I've not used yet .  
those; I ' m  going t o  t r y  t o  f i t  up rny second p a i r  
of shoes with conical c l e a t s  and try them out. 
Water tank foot platform is excel lent  f o r  working 
dome lockers. 
water tanks. I ' d  say i t ' s  poor for working water 
tanks because of the crouchin,g act ion t h a t  has 
t o  take place,  By the  way, a, crouching ac t ion  is 
very d i f f i c u l t  i n  zero g; so i ' E  you design a foot 
r e s t r a i n t  where there ' s  - t h i s ?  posture requires  a 
crouching act ion,  then you're not helping us a t  
a l l ,  In  f a c t ,  i t ' s  a great  hindrance t o  have t o  
go i n t o  a crouch because you have t o  hold your 
abdomen very s t i f f  and your l eg  muscles very' s t i f f  
and you're at  a constraint  s t r a i n  even pu t t i ag  on 
shoes, When you bend down t o  put on your shoes - 
If you bend down, it s d i f f i c u l t  ;, i f  you p u l l  one 
leg up a t  a t i m e ,  i t ' s  not too baa t o  lace shoes, 

Conical shoe c lea ts /gr id :  
I want t o  get  around t o  using 

I t ' s  no - not much good f o r  working 

344 21 42 22 PLT 

r 

Portable M512/479 foot platform: 
except fo r  i t s  ERIP purposes. So - And t h a t ' s  
very good except i t ' s  very l imited.  
f o r  t h e  C&D panel, and t h a t ' s  abcut it. The r e s t  
of the thrashing about f o r  t h e  C&D and the  VTS 
operator i s  done without foot r e s t r a i n t s  and i s  
d i f f i c u l t .  The ATM . foot platform i s  good. Portable 
PGA foot r e s t r a i n t s :  I did get  t o  use them the  
t i m e  - Because I was - I had t o  use my PGA foot 

Rot applicable . 

I t ' s  only good 

r e s t r a i n t s  f o r  t h e  EVA - foot  r e s t r a i n t s  f o r  t he  . 
S193 maintenance. Portable handholds : Not used. ~ 

Portable equipment r e s t r a i n t s  - t e t h e r s ,  bungees, 
universal  mounts, e t  cetera:  Tethers and bungees, 
i n  general ,  are - are - are very nice t o  use; 
however, t h e  ones with the  l i t t l e ,  l i n e  w i r e  hooks 
on them are r e a l l y  bad. They - The wire comes out 
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344 21  44 35 PLT 

from under the  r i v e t s ,  and you've j u s t  l o s t  it. 
And not only tha t ,  but  when tha t  happens, you've 
got a nice wire fish hook there thrashing about 
t h a t  could r e a l l y  snag you. That's a r e d l y  bad 
design. 
downright dangerous. 

Also, all of our snaps - Every place t h a t  we have 
snaps, there ought t o  be s t i f f e n e r s  where the 
snap is located. 
located on t h e  s t r ap ,  and a bungee falls i n t o  that 
category . 

I ' d  consider that  worse than unacceptable ; 

I ' m  t a lk ing  about where i t ' s  

There ought t o  be a s t i f f e n e r ,  and ought t o  be 
an inch and a half or 2-inch p u l l  tab on those. 
The p u l l  tabs we have are not long enough; they ' re  
about a quarter-inch t o  a half-inch long i n  many 
places.  
j u s t  a t i p ,  enough there t o  tease you; i t ' s  not 
enough t o  help. 
can get  some levering act ion w i t h  it. Juet  a 
l i t t l e ,  t i n y  quarter-inch picky asinine extension 
on there is not good enough. It does not serve 
the purpose f o r  pu l l ing  tha t  snap o f f .  
you have - have a stiff  portion of the fabr ic  
on which the  snap. is located,  it a lso  helps you 
when you put t he  snap on. And by t h e  way, when 
at taching snaps t o  a pos i t ion ,  it's a very d i f f icu l i  
operation i n  zero g unless you have an opposition 
p u l l  point  t o  offeet  the pushing force required 
t o  put a snap i n t o  posi t ion.  
snaps regardless whether they ' re  on bungees or  
equipment bags o r  these clipboards we have. 
There's a major e f f o r t  t o  put one of these aluminum 
clipboards onto a posi t ion because of those two 
snaps. 

And I don't know what it i s ,  but i f  it 's 

And it needs t o  be s t i f f  so you 

And i f  

That holds t r u e  with 

If - 

You feel  l i k e  you've put i n  75 pounds of push 
boards j u s t  t o  put t he  doggone th ing  i n t o  posi t ion.  
You've got t o  anchor yourself ,  one a r m  and two feet 
t o  get that clipboard attached t o  a surface where 
you have the snap arrangement tha t ' s  accepted. 
Universal mount, I don't think is very good. 
Generally speaking, I ' d  say poor t o  adequate on a 
universal  mount. 
blocking mirror. 
block locks. 

I don't l i k e  the non-privacy 
That's the mirror with those 

If - If the place where you're hookin, 
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the universal r e s t r a in t  - on a handhold, I ' m  
t a lk ing  about now - is  a grand platform, it works 
f ine  except for  the osc i l l a t ion  dynamics of the  , 

handhold i n  using for  cameras and so  for th .  The 
DAC w i l l  - w i l l  stimulate a vibration i n  the 
universal handhold; however, it sets [ s i c ]  there  
and shakes back and for th  i n  resonance with the 
shutter motion of the  DAJ. 
t o  use the  - the  clamp mode of the universal  
r e s t r a i n t ,  I would s a y  that there i s  not enough 
f l e x i b i l i t y  i n  there  t o  allow for  f ine  tolerance or - 
or t o  - s a y ,  t o  a l l o w  for  - f o r  a general manu- 
facturing tolerance t o  the  handholds. 

The handhold - The lock is not very good. 
you push it down t o  lock, it may or may not. 
Sometimes you get a nice,  over-cente,red f l ex ,  
about - and t h a t ' s  about one out of 100 times, 
when you pass it through a - one of these oblong 
handholds. 
Are very, very nice pieces of equipment t o  have 
around, i f  we j u s t  had better ways of s t icking them 
on things - attaching. 
we have not used. 

But when you're t rying 

When 

The bungee is  better, generally speaking. 

ATM seat/backrest  r e s t r a i n t ,  

Fecal collection equipment: 
equipment, f'unctionally, it is, I would say, very 
good. Urine collection equipment: I would say 
poor t o  adequate, maybe because of the  d i f f i cu l ty  
i n  inser t ing  the m i n e  drawer 'and i n  removing it. 
One of the things I donlt l i k e  about the urine 
col lect ion equipment i s  the hole tha t  w a s  cut i n  
through the pressure plate with th i s  green thing 
with a spring leaf arrangment on - the four-leaf 
arrangement. 
reaching i n  there  and pulling the l i t t l e  tab. 
W e  have t o  do t h i s  every morning. 
morning I have t o  f iddle  around and reach i n  there 
and almost cut my finger t ry ing  t o  p u l l  t h a t  tab 
out. 

The square hole was positioned incorrectly.  
have - Every morning I have great d i f f i c u l t y  pushing 
the collection - the  thing that holds the  m i n e  
bag - pushing tha t  back i n t o  posit ion and ge t t ing  
the Teflon thing over t he  separator i n l e t  f i t t i n g  
and then pushing the..thing on. 

As far as the  collection 

The hole 's  i n  the wrong posi t ion f o r  

And every 

Also, 
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the  f loo r  &d - and hold a screw while Ed was busy 
working underneath. 
are - are very good; are excel lent  i n  the  wardroom. 
There's l o t s  of room and no 
out 

Trash co l lec t ion  provision i s  - is exce l len t .  Each 
man has a t r a s h  bag within arms reach of h i s  ea t ing  
s t a t ion .  Stowage volume and access i s  excel lent .  
There's l o t s  of room. And as more and more clothirg 
i s  being used up and lockers are being excptied out,  
we're moving more and more bulk volume food, 
overage food down i n t o  the lockers near t h e  t ab le s  
so we don't have t o  spend as much t i m e  t r ans fe r r ing  
from t h e  wardroom up t o  the food lockers  i n  t h e  
forward compartments. 

Ingress and egress .pos i t ions  
. 

roblem ge t t i ng  i n  and 

Access i s  very goqd i n  a l l  these stowage areas, I 

ment r e s t r a i n t s :  We make extensive use of the  
bungees i n  t h e  doors, and we m a k e  extensive use 
of Velcro. And they ' re  a l l  very good. I th ink  
t h e  bes t  temporary equipment r e s t r a i n t  i s  the  
bungee with the  f lap .  I don't w a n t  t o  c a l l  it a 
hook. 
f l a t ,  pinched. I l i k e  - 1 l i k e  t h a t  b e t t e r  than 
t h e  sharp wire or the  other type of hook; just  
about a 3/16-inch wide piece of m e t a l  bent i n t o  
a hook. 

Personal mobility aids: 
Well, I don't know what you mean by a personal 
mobili ty aid.  I don't think there  are any. The 
personal r e s t r a i n t  devices: I think the  thigh 
r e s t r a i n t s  are okay but not necessary. I would 
say t h a t  removal of t h e  floor p l a t e s  has g rea t ly  
improved the  ease with which w e  can harbor our- 
selves  t o  eat our dinner and do whatever w e  want 
t o  do. Thermal comfort: I t ' s  very comfortable 
down i n  t he  wardroom. It's one of t h e  more 
comfortable rooms i n  t he  whole spacecraf t .  Noise 
level i s  very low i n  t he  wardroom, as it i s  i n  the 
e n t i r e  OWS, unless  you've got t h e  ATlrl/EREP cooling 
loop running. 
as it comes down t h e  a i r lock  and serves as a grea t  
b ig  megaphone m d  - and sends it down t o  us 
s l i g h t l y  amp1 i f i ed . 

] these  lockers i n  t he  wardroom. Temporary equip- '7 

I t ' s  r e a l l y  a hook, bu t  i t ' s  long and - and 

Now t h a t  we've got the  - 

And then t h e  dome takes t h e  noise 
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356 17  05 13 CDR Illumination i n  the w;irdroom i s  excel lent .  Wastc 
management compartment: General arrangement and 
or ien ta t ion  i n  t h e  compartment - I guess I have 
no complaints. I ' d  ca l l  that very good. Volume 
of the compartment: 
i t ' s  qui te  adequate for the  use. 

I think t h a t ' s  very good; 

756 17 05 33 CDR 

356 17 06 30 CDR 

356 17 06 56 CDR 

Ceiling-to-floor proximity i s  adequate. Ingress,  
egress provisions adequate; no problems there  at 
a l l .  Trash col lect ion provisions: There's one 
trash bag i n  there, and i t ' s  located i n  a good 
posi t ion.  I can ' t  r e a l l y  complain about tha t .  
Temporary equipment r e s t r a i n t s :  Those are 
minimal. Again, we've moved i n  a - a bungee and 
put it over the - the top door i n  the top locker 
over there above the  SMMD, and that ' s  where we 
put urine bags and things. Usually the first guy 
i n  t he  waste compartment gets out a l l  three ur ine 
bags and d l  three sampling bags and puts  them 
under the  bungees avai lable  f o r  t h e  other  guys t o  
use,  and it avoids having t o  open and cloae the  
locker down at the bottom, near t h e  f loor  so many 
times . 
We use Velcro t o  r e s t r a i n  penci ls  and things l i ke  
t h a t .  Personal mobility aids: None. Personal 
restraint devices: I 've  already discussed what I 
think of the restraint  devices i n  the - i n  the 
waste management compartment. They're terrible. 
Somehow we needed t o  have an open grill i n  there .  

You j u s t  - You'rz i n  there t ry ing  t o  clean up 
after defecation, o r  j'ou're t r - i n g  t o  urinate or 
comb your h a i r  o r  do anything i n  there, and you 
j u s t  r icochet of f  the w a l l  l i ke  a BB i n  a t i n  can. 
You've j u s t  no place t o  anchor yourself  down. 
Those r e s t r a i n t s  t h a t  are i n  there are completely 
unsatisfactory.  The fecal co l lec tor :  Once you 
anchor yourself down on that r a sca l  - I got no 
complaints about r e s t r a i n t  devices there. I use 
the  l a p  s t r a p ,  and there's j u s t  no problem. I 
put my feet i n  t h e  foot r e s t r a i n t  area that ' s  back 
behind t h e  u r i n e  drawers, and it all works very 
nicely.  
t h e  cleanup process when it begins t o  get 
exasperating. 

I t ' s  once you get off t h a t  th ing  and start 
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F i n a l  Dump Tape 356-05D-366 
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356 17 07 43 CDR 

356 17 08 19 CDR 

356 17 08 40 CDR 

356 17 09 17 CDR 

356 17 09 43 CDR 

Thermal comfort i n  the  head i s  f ine .  Noise l e v e l  
i s  okay; i t ' s  a l i t t l e  b i t  noisy with the  separa- 
t o r s  going, but i t ' s  not uncomfortable at  a l l .  
Illumination i s  qui te  adequate; more than - more 
than adequate. Sleep compartments, general  
arrangement: 

'I'hey're f ine  for sleeping. There's not much of a 
place to go h i d e  wid be by yourself unless you're 
p i n t ?  to get inl,r, your beti, because there  'Is n o  
pli~cc: LO arickior yt1urse3.r o r  real ly  put yoursel f - 
unless  you' r e  in bed. 'Die volume of t h e .  compart- 
ment i s  j u s t  about r igh t  for t h a t  use. 

The ceiling-to-floor proximity i s  okay. Ingress ,  
egress provieions: They're good. me doors are 
very good. And the  l i g h t  - t he  light-blocking 
devices: The f ac t  t h a t  you got t h e  Velcro doors 
and t he  - t he  l i g h t  atterl tuators i n  the  c e i l i n g ,  
are a l l  very good. 

Trash co l lec t ion  provision: No problem. In - 
I think w e l l  located and - and no problem there .  
Stowage volume and access: Well, I 've already 
discussed t h a t  earlier. I think we're a l i t t l e  
l i g h t  on personal i t e m  stowage volume. I think a 
l i t t l e  Ben-Franklin-type desk top  o r  something 
for t h e  second from the  top, a locker,  would nave 
been very nice because you could l a y  i n  bed and - 
and reach t h a t  and w r i t e  or read or  something 
l i k e  t h a t .  'Ilnat would have been very n ice ,  

I wou1.d have been nice i f  t h a t  locker was - w a s  
provisioned with ways t o  r e s t r a i n  small a r t i c l e s  

we're i n  wide use of snaps, Velcro, and - and 
springs,  bungees i n  order t o  anchor your personal 
equipment down. Personal mobili ty a id:  None. 

Personal r e s t r a i n t  devices: None other than t h e  
bed. I have already ta lked  about the bed. I think 
it i s  a s t ep  i n  t he  r i g h t  d i rec t ion ;  i t ' s  a very 
good piece of gear. 
improve it off-hand except possibly rather than 

Don't know haw you would 
- -  

body s t r aps ,  you might want t o  use something 
u b i E  body shec?t , much l i k e  the sh(:cL Lkut,' r: 
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F i n a l  Dump Tape 356-05 D-366 
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the front of the  SMMD. That s o r t .  of thing might 
be kind c3f nice.  I don't know, but  it w i l l  - would 
m e r i t  looking in to ,  

Thermal comfort i n  s leep  compartment I th ink  i s  
good. 
and you can adjust  your bed - your bedding t o  keep 
you at t h e  right comfort l eve l .  Noise level i s  
excel lent .  I t ' s  very quie t  i n  there; the w a l l s  
p r e t t y  w e l l  da - and t h e  door p r e t t y  w e l l  damp out 
the noise,  as w e l l  as does the l i g h t  a t tenuators .  
I l lumination i s  f ine .  One l i g h t  i n  there is  more 
than adequate. Experiment compartment, general. 
arrangement and or ien ta t ion :  I think that ' s  f ine .  
The chair':; k ind  of off  i n  t h e  corner and out of 
t he  way, where I would r e a l l y  put it. 

356 17 10 18 CDR 
"here's l o t s  of air  moving through the re ,  

356 17 10 59 CDR I have no complaint about the  arrangement and 
or ien ta t ion  of that  compartment. 
about r igh t .  Ceiling-to f loo r  proximity is f i n e .  
Ingress,  egress provisions are more than adequate. 

The vohne  is  

356 1'7 11 13 CDR Trash co l lec t ion  provisions: I think there is 
where we f a l l  short  i n  the experiment compartment. 
There r e a l l y  aren't any good places for trash. 
think w e  need a trash stowage area over around 
Ml31 area and something over, say, between t h e  
bicycles  and the BMMD. 

I 

356 17 11 40 CDR 

'i 

of the  other r e s t r a i n t  devices that  you got o r  
mobili ty aids are j u s t  grabbing grabbing - 
grabbing hold of things l i k e  the  handles on the  
Bfir[MD o r  the handlebars that  are on t h e  bike or  
something l ike that. 

Tnermal comfort i s  f i n e ;  no - noise l e v e l  is f i n e ;  
i l lumination i s  excellent.  Trash a i r lock:  
Problem here f o r  the operator of the trash air lock;  
there is  no r e a l l y  good way of anchoring yourself  
or res t ra in ing  yourself while you're t ry ing  t o  use 
the  trash air lock.  You pull on the handle - open 

I 

356 17 12 12  CDR 
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Final  ~ump Tape 356-O6D-367 
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Temporary equipment r e s t r a i n t s :  Again, the same 
thing. We did not have enough there. Personal - 

356 19 1 4  31 PLT Let's see. The - the fire r e s t r a i n t  i s  useless .  
The pu - t h e  na tu ra l  posture of iin individual. i s  
almost w i t h  legs s t ra ightened out ,  and when - i n  - 
t ry ing  t o  design a t a b l e  t o  m a k e  you assume a 
one-g ea t ing  at-the-table posture i s  r e a l l y  out 
t o  lunch, t ha t  i s  not the  way t o  go. I would 
rather eat up, l i k e  a sack - snack bar9 where 
you're standing up and eating. 
already mentioned t h e  ea t ing  Japanese s t y l e ,  and 
I think t h a t ' s  the - that's the way t o  go. 
need the  t r a y  close t o  your bead, and you need 
room f o r  your legs  t o  almost s t r a igh ten  out.  
Otherwise, you got a perpetual tension i n  your 
abdomen, t ry ing  t o  hold yourself  in .  "hemal 
comfort: No problem.. Noise level: No - Well., 
i t ' s  r e a l l y  not that bad. IllumLnation is no 
problem. 

And somebody's 

Yoxi 

356 19 15 11 PLT WMC, general arrangement and or ien ta t ion :  I 've 
already beat t h a t  one t o  death, too. I don't 
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356 19 17 40 PLT astowage volume and access: Well, w e  got enough - 
urine bags and a l l  t h a t  and so fo r th .  Temporary 
equipment r e s t r a i n t s :  No, I - I - vell ,  equip - 
equipment r e s t r a i n t s  - Yes, I think t h a t  w e  - it 
would be nice t o  have more. There are - are none 
i n  there .  I n  f a c t ,  1. j u s t  did an ~ 4 6  - not an 
M47, a housekeeping task  where I changed out a 
f i n e  f i l t e r ,  and it said stow it. The - t he  - 
replacement f i l ter  - W e l l ,  t here  a i n ' t  no place 
t o  stow it; so we don't have enough equipment 

t h e  weight - t he  - of t h e  feces and t h e  ur ine.  
O f  course, w e  have a place t o  w r i t e  down the  - 
t he  weight of t he  ur ine when we  weigh t h a t .  But 
when we  do the  SMMD of t h e  feces ,  w e  have the  bag's 
i n  t he  weighing device - And it would be a - nice 
t o  have a place t o  write down things.  
t h a t  you work, there  ought t o  be a good crew 
r e s t r a i n t s ,  and there  ought t o  be good places t o  
wr i t e ,  and there  ought t o  be equipment r e s t r a i n t s  
because you're - always got your hands fu l l ;  put 
s tuf f  under your arms, between your l egs ,  and i n  
your t e e t h ,  t ry ing  t o  hold on t o  a l l  t h i s  garbage 
when you t r y  t o  do a l l  these asinine tasks  t h a t  
people ask - ask you t o  do i n  these areas. And I - 
I - that i s  a b i t  f l ippant ,  because most of those 

1 r e s t r a i n t s  and c l i p s .  We'd l i k e  t o  write down A 

Every place 

someone thought f u l l y  provided i n  the WMC. But I - 
i t ' s  a very, very s t i f f  spring, and we've had cards 
under it - permanent cards under it already for - 
f o r  logging t h e  weight of t he  ur ine,  t e l l i n g  us 

356 19 19 10 PLT Personnel mobility a ids :  Well, I - there  weren't 
very many. Restraint  devices are cu - t o t a l l y  
unsat isfactory i n  t h e  WMC. 
on tha t .  Thermal comfort's okay. Noise level i s  
okay, and i l lumination is  okay: 

We're already commented 

356 19 19 23 PLT Sleep compartment, general arrangements: Okay. 
Volume of t he  compartment, f ine .  I don't think 
t h a t  it needs t o  be a l o t  bigger than t h a t .  
Ceiling-floor proximity is  okay. Ingress ,  egress:  
Ed has a l i t t l e  t rouble  ge t t i ng  i n  and out  of h i s  
bunk because of the  way h i s  bunlc i s  provided, but 3 
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Okay, t oo l  kit ,  number 2: t he  h c i n g ,  t h e  wire, 

t o  be exceptionally usefu l  and wish we had more 
of them. We went through it. Velcro, i f  we 
had good Velcro, i t ' d  be a l l  right. This Velcro 
doesn't s t i c k .  That - The m a l e  and female don't 
s t i c k  and the  glue that 's on the back of the  
Velcro i s  poor. Net result is you should have 
put a couple of wads of  bubble gum i n  here, and 
they would have worked j u s t  as w e l l .  
Veclro i s  - is lousy. We ought t o  get the good 
Velcro and qui t  piddle - picking around with t h i s  
stu.ff .  
fo r  a long time. 

That 

I t ' s  j u s t  - We've had it on the spacecraft  

It j u s t  doesn't do the job and i t ' s  more a problem 
than i t ' s  worth. 

You put it on something; you expect it t o  do the  
job and it doesn't.  
way of doing it. 
cue cards,  o r  you l o s e  whatever you happen t o  be 
ty ing  down. 
w i t h  a good Velcro and used it. We've got t o  
e i ther  m a k e  it fireproof or  relax some of the 
cons t ra in ts .  What we're using now i s  j u s t  not 

Then you got t o  f ind  another 
That way you lose  a couple of 

1 think i t ' s  t i m e  we Jus t  came up 

worth it, not doing t h e  job. 1-inch red tape: - 
Never have had t o  use very much of tha t .  A 
couple of occasions, two 1/4 inches; tape,  not 
too  much. Scissors :  We've got them all - all the  
sc i s so r s  from a l l  the t o o l  k i t s  i n  t h e  wardroom 
now. We use those for t h e  - the meals. They 
work a l o t  bet ter  on the food packages than t h e  
other ones we have, which because they ' re  a l o t  
easier t o  use; don't require  much force i n  cu t t i ng  
those,  so t h a t  we don't need those especial ly  
s t rong ones that  we carry around i n  our pockets. 

Needle-nosed p l i e r s  and p in  s t ra ighteners  : 
have used both of those and great .  Sl ip- joint  
p l i e r s ,  used those.  Connector, channel lock - 
Channel lock, used t h a t .  Or connector p l i e r s ,  
I ' m  sorry;  I ' ve  used tha t .  
not.  Vise gr ips ,  I ' ve  used on occasion, sometimes 
as a handhold. 
worthwhile. Keep them i n  there .  Lubricant: I ' v e  

I 

Channel lock, 1 have 

And I think a l l  those things are 
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POGUE none for  t he  VTS operator. The one for  t he  material processing 
( CONT D 1 

f a c i l i t y  I didn ' t  use on t h e  M518 sequence. 

CARR 

GIBSON 

POGUE 

For 487 I used the  one t r i ang le  i n  t h e  upper left-hand corner, 

because t h a t  w a s  t h e  c loses t  one. 

furnace work. 

It w a s  poorly placed fo r  the  

I always wished t h a t  the  ATM foot  r e s t r a i n t  were lower. We 

all found t h a t  we were hunched over when w e  s t a r t e d  operating 

the  ATM. 

higher head posi t ion r e l a t i v e  t o  t h e  panel but  w e  always 

seemed too  high on the  panel. 

th ing  @one down about 6 t o  l0 ' inches.  

We got a l i t t l e  b e t t e r  as w e  got used t o  having a 

I would much ra ther  have that  

You tend t o  get  a cramp i n  your abdomen from tensing, because 

all the  work s ta t ions  were set  up fo r  normal one-g work. Your 

body tends t o  hold i t s e l f  e r ec t ,  and even s l i g h t l y  arching the  

back, so you are a l w a y s  held away from your workstation. 

thought t h e  aids around the  MDA and STS were very poor. 

very d i f f i c u l t  t o  do some of t h e  tasks  which were required. 

f ac t  I put up long s t raps ,  and ended up ty ing  my ankles t o  

s ing le  handholds, i n  order t o  have a good s t a b l e  body posi t ion 

fo r  doing some of t h e  ear ly  work i n  t h e  Coolanol servicing 

loop i n  pa r t i cu la r  and f o r  some of the  EREP instruments' 

cal ibrat ions.  

I 

It w a s  

In  

12-32 
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CARR base p l a t e  i n s i d e  t he  c u t t e r  crimper got caught, o r  i f  t he  sk in  
(COMT'D) 

of the  bag worked i t s  way over t h e  sharp corner of t h e  base 

p l a t e ,  t h e  system might leak.  

t h a t  we could not throw a bag away and g e t  a new one; we had 

t o  r epa i r  it. You have probably noticed t h a t  a f e w  of t h e  bags 

have gray tape on them covering leaks.  

We were so  shor t  of sample bags 

* 

POGUE The urine system has ser ious hygiene implications.  Urine 

s p i l l s  are  not only messy; they ' re  po ten t i a l ly  a heal th  hazard. 

The drawers were all way back i n  an inaccessible  area. I t 's  

true t h a t  you could remove t h e  e n t i r e  drawer and ge t  back i n  

the re  but  it s t i l l  w a s  d i f f i c u l t ,  

f o r  proper inspection of t h a t  area. 

Lighting w a s  not provided 

The l i gh t ing ,  which was a l l  

i n  t h e  c e i l i n g  of t h e  head, w a s  inadequate f o r  proper inspect ion 

of t h e  urine drawers, which were at f l o o r  l e v e l ,  The system 

design was a l s o  r a the r  i n e f f i c i e n t .  The connectors were a l l  

hidden w e l l  back i n  there;  however, during t r a in ing  I had learned 

t o  mate and unmate t h e  connectors by f e e l .  

on t h e  ur ine drawer kept breaking o f f ,  even i n  normal removal 

One grounding s t r a p  

the  lack of a provision fo r  securing items during t h e  process 

of sampling and changing out t h e  ur ine  bags. 

devices a re  necessary f o r  p ro f i c i en t  management, t he re  were 

very few of them throughout ' the  workshup. 

Although r e t a in ing  

No thought had been 

1 

t 
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POGUE 
(CONT'C 

POGUE 

given t o  t h e  human engineering of t h e  operation. 

procedures were w r i t t e n ,  it was assumed t h a t  t he  ind iv isua l  

would somehow, between h i s  legs and between h i s  f ingers ,  under 

h i s  armpit, or wherever, hold a l l  these loose pieces of equip- 

When the  

ment t h a t  had t o  be managed during a normal, day-to-dey proces- 

s i n g  of t h e  systems. 

of pieces would frequently ge t  loose and f l o a t  i n t o  the  experi- 

ment area.  

Urine receptacles  and bsgs and a l l  k i n k  

Any p a r t  of a system t h a t  comes i n t o  d i r ec t  contact with 

urine bags should have some kind of quick disconnect and an 

easy access for cleaning. 

urine bag f o r  measuring t o t a l  volume w a s  ac tua l ly  bol ted i n t o  

the  waste management f ix tu re ,  and could not be quickly removed 

The b i g  base p l a t e  t h a t  received t h e  

f o r  cleaning underneath. Now, any t i m e  you're handling a ur ine 

bag, you're going t o  have ur ine leakage. 

ui-ine s p i l l ;  I ' m  t a lk ing  about t h e  normal oozing of  f l u i d  from 

supposedly leak-proof f i t t i n g s .  

i n t o  pos i t ion  on t h a t  b i g  metal p l a t e  by put t ing  the  urine boot 

i t se l f  i n t o  a recessed area on t h e  base p l a t e .  

you applied pressure t o  i t ,  a few drops of urine,  sometimes as 

I ' m  not t a lk ing  about 

You had t o  put the  urine drawers 

Almost every t i m e  

much its h a l f  a cup, would leak i n t o  t h e  area.  

t o  clean those; I ac tua l ly  took a penc i l  and worked t i s s u e  down 

around t h e  cracks of t h a t  th ing  when I got leaks.  

It w a s  not easy 

That's no 

12- 59 
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P 

But a bracket doesn' t  seem t o  'make sense i n  taking pictures  

going over the  ground. 

taking p ic tures  of something f ixed i n e r t i a l l y  i n  space, 

when the  spacecraft i s  fixed and you're taking a p ic ture  

of a star o r  a comet. But taking p ic tures  of t he  ground, 

you - you're best off following it with your eye and 

get t ing  image motion compensation. 

It only makes sense i f  you're 

CARR Yeah. The bracket w a s  too floppy, too f l ex ib l e .  It 

would've been b e t t e r  i f  we'd j u s t  - i f  you're going t o  

have t h a t  bracket,  t o  design it t o  f i t  i n t o  the  two holes 

t h a t  hold t h a t  b ig  piece of bridge s t ruc tu re  t ha t  goes 

across for S063. .' 

QUERY For SO63; r i g h t .  

CARR And you could have had jus t  s o r t  of a l i g h t e r  bridge w i t h  

a camera hanging down there  w i t h  some s o r t  of a b a l l  

Jo in t  s o  t h a t  you could move the  camera. 

QUERY Uh-huh . 
GIBSON 

QUERY Well, you did a beau t i fu l  job because they ' re  much b e t t e r .  

The other  p i c tu re s ,  t h e  only reason they put t h a t  bracket 

on o r ig ina l ly  w a s  t o  - t o  try t o  help sane of t h i s  body 

J 1 

motion you get i n  t h e  pictures  as w e l l  as being able t o  t e l l  

you, ( 1  Hey, at a ce r t a in  posi t ion you're going t o  be able t o  
4 

see something come up i n  2 minutes. 19  ) 

92 
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1 

i 

POGUE 

Ms 

QUERY 

CARR 

POGUE 

-~ 

Because it - Boy, it was r e a l l y  giving m e  fits. 

legs  strapped t o  handholds and everything t o  get t h e  r i g h t  

I had my 

force a 

That's probably why you commented on the lack of r e s t r a i n t  

i n  t h e  a i r lock  module and having t o  t i e  yourself  t o  the 

a i r lock  ... - - 
Yes, I remember pausing'quite a few times t o  r e f l e c t  an 

that. 

Beceuse we - nobody else has commented 

restraint i n  the a i r lock .  

about t h e  lack of 

( Laughter ) 

We forgot about tha t  Coolanol servicing. 

Tools i n  general ,  I can - I'll j u s t  - we made a l o t  of 

comments i n  t h e  tech debrief ing on what we thought we 

should have had i n  t h e  way of tools. We asked for a, 

solder ing i ron  a long t i m e  ago and d idn ' t  ge t  it - a 

solder ing gun. 

E i l e s .  
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