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AGENDA 

AEROSPACE SAFETY ADVISORY PANEL MEETING 

JULY 12-13, 1971 

JULY 12 

Review of Status of Apollo 15 - Dr. Rocco Petrone, Apollo 
Program Director. 

Panel Discussion of Apollo 15 Report 

Dr. Low's Office - Presentation of NASA Public Service 
Award to  D r .  Reining 

Benefits vs Risk Management for NASA - Dr. Raymond Wilmotte, 
NASA Consultant 

JULY 13 --- 
h:. James C .  Fletcher, NASA Administrator 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, D.C. 20546 

REPLY TO 
ATTN OF 

OFFICE OF THE ADMINISTRATOR 

. 
September 30, 1971 

MEMORANDUM 

TO : OSP/Executive S e c r e t a r y  
Aerospace S a f e t y  Advisory Panel  

FROM: AD/Deputy Admini strator 

SUBJECT: Aerospace S a f e t y  Advisory Panel  A c t i v i t i e s  

Thank you f o r  your memorandum d a t e d  September 28, 1971, 
on t h e  same s u b j e c t .  
for m e  the P a n e l ' s  r e c e n t  a c t i v i t i e s .  

I very  much a p p r e c i a t e  your  summarizing 

The agenda for  the P a n e l ' s  v i s i t  t o  Huntington Beach appears  
t o  be sot'nd and w e l l  thought  o u t .  

I r e c e n t l y  r ece ived  a copy of the f i n a l  r e p o r t  t o  the Lewis  
Research Center  o f  the Centaur  Q u a l i t y  and Workmanship Review 
Board, d a t e d  August 1971. You might  want t o  make c o p i e s  of 
t h i s  r e p o r t  a v a i l a b l e  t o  Panel  m e m b e r s ,  n o t  f o r  the purpose  
of rev iewing  the Centaur  Program, a u t  for a d d i t i o n a l  back- 
ground i n  t h e i r  rev iew of t h e  Apol lo  and Skylab  programs. 
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NASA 

AEROSPACE SAFETY ADVISORY PANEL 
SPECIAL OWS INTEREST ITEN NO. 1 

The Panel was q u i t e  concerned w i t h  t h e  q u a n t i t y  o f  flammable m a t e r i a l  
which i s  i nco rpo ra ted  i n  the  OWS. We apprec ia ted  the  reasons g i ven  

f o r  t he  necess i t y  o f  u s i n g  t h i s  m a t e r i a l .  Since p o s s i b l e  f i r e  aboard 
the  v e h i c l e  must be considered we would app re i ca te  r e c e i v i n g  a f u l l e r  

desc r i  p t i  on o f  t h e  on-board equi  pnient and crew procedures whi ch w i  11 

be used t o  de tec t ,  contain,  and e x t i n g u i s h  f i r e s  i f  one shou ld  s t a r t .  
I n  t h i s  regard  we would a l s o  l i k e  i n f o r m a t i o n  on s tud ies  o f  the  

p o s s i b l e  e f f e c t s  o f  t o x i c  m a t e r i a l s  which m igh t  be generated du r ing  
a f i r e ,  damage c o n t r o l ,  and the  es tab l i shment  o f  l i m i t s  o f  contamina- 

t i o n  as a p p l i e d  t o  atmosphere composit ion. 
L 

‘L.. 

I 
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OWS F l  ammabi 1 i ty Cont ro l  

The s a f e t y  p r o v i s i o n s  o f  manned s p a c e c r a f t  must always cons ider  t h e  ques t i on  

o f  a p o t e n t i a l  f i r e .  A l l  aspects of such a hazard must be eva lua ted  i n  o r d e r  

t o  min imize  p o s s i b l e  i g n i t i o n  and e f f e c t .  Th is  i nc ludes  p r o b a b i l i t y  o f  i g n i -  

t i o n ,  flame propagat ion  paths, containment i f  a f i r e  occurs, and t o x i c i t y  

e f fec ts  on the  crew from combustion products.  

L 

Since the  beg inn ing  o f  t h e  design phase, i t  tias been NASA/MSFC's and FlDAC's 
ph i losophy t h a t  the  key t o  crew sa fe ty  i s  f i r e  p revent ion .  FlDAC has imple- 

mented t h i s  p o l i c y  by communicating t o  the  designer t h a t  s p e c i a l  design pre- 
caut ions  are  mandatory when us ing  known flammable m a t e r i a l s .  Th i s  emphasis on 

the  design techniques f o r  f i r e  p reven t ion  has promoted a concept f o r  f i r e  con- 

ta inment and the  e l i m i n a t i o n  of flame propagat ion  paths, i f  a f i r e  d i d  occur. 

The use o f  any flammable m a t e r i a l  i s  con t ingen t  upon i s o l a t i o n  o f  such m a t e r i a l  

o r  m a t e r i a l s  i n  the  composite con f igu ra t i on .  Flame-containment design tech- 

niques i n c l u d e  i s o l a t i n g  each flammable m a t e r i a l  f rom o t h e r  m a t e r i a l s  by  
enclosement, by encapsu la t ion ,  o r  by  use o f  a b a r r i e r  between the  m a t e r i a l  and 

t h e  opera t i ng  atmosphere. Each o f  the  design a p p l i c a t i o n s  has been reviewed 

by MDAC and NASA/MSFC t o  determine adequacy o f  t he  p recau t ion  t o  i n s u r e  t h a t  

s a f e t y  p r o v i s i o n s  are  s a t i s f i e d .  

L 

The f o l l o w i n g  d i scuss ion  presents a general  overview r e l a t i v e  t o  f i r e  de tec t i on ,  

containment, and ex t ingu ishment  p r o v i s i o n s ,  and t o x i c i t y  c o n t r o l  w i t h i n  t h e  

OWS. I t  should aga in  be emphasized t h a t  t h e  b a s i c  ground r u l e  a p p l i e d  t o  the  

OWS design i s  f i r e  p revent ion .  Use o f  a l l  flammable m a t e r i a l  i s  reviewed and 

documented as f o l 1  ows : 

(a)  A l l  flammable m a t e r i a l s  a re  i d e n t i f i e d  and repo r ted  on M a t e r i a l s  Usage 

Forms. These forms i n c l u d e  area, volume, weight,  and l o c a t i o n  i n f o r -  

mat ion  f o r  each flammable m a t e r i a l  usage. I n  a d d i t i o n ,  t h i s  form also. 
i nc ludes  o f f g a s s i  ng da ta  (carbon monoxide and t o t a l  o rgan ic  o f f g a s s i n g  

r a t e s )  f o r  each m a t e r i a l .  

(b )  A l l  forms a re  approved by t h e  O K  Program Manager and are  submi t ted  t o  

MSFC f o r  review and approval. 
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OWS F1 amniabi 1 i ty Cont ro l  (Cont i  nued) 

L ( c )  Flammable m a t e r i a l  i s  used o n l y  when no adequate non-flammable sub- 
s t i t u t e  i s  a v a i l a b l e .  D e t a i l e d  r a t i o n a l e  and t r a d e o f f s  a re  i n c l u d e d  

w i t h  each ma te r i  a1 submi t t a l .  

(d )  Each s u b m i t t a l  i t e m  i s  a l s o  i n c l u d e d  as a p a r t  o f  t h e  M a t e r i a l s  Usage 
Map (MDAC drawing No. 1B77015). Th is  drawing dep ic t s  the  l o c a t i o n  o f  

each i t e m  and a ids  i n  de termin ing  the  d i s t r i b u t i o n  o f  m a t e r i a l  through- 

o u t  the OWS and i t s  p r o x i m i t y  t o  o t h e r  i tems. 

F i r e  De tec t i on  

A f i r e  d e t e c t i o n  system s tudy  was conducted and t h e  r e s u l t s  repo r ted  i n  

MDC G0095-P, dated 8-20-70. The r e s u l t s  o f  t he  s tudy  i n d i c a t e d  t h a t  an 

adequate f i r e  d e t e c t i o n  system cou ld  be achieved by  i n c o r p o r a t i o n  o f  an area- 

type  s u r v e i l l a n c e  technique us ing  s i n g l e  coverage u l t r a v i o l e t  de tec tors .  

The OWS f i r e  d e t e c t i o n  system i s  comprised o f  12 u l t r a v i o l e t  sensors and seven 

assoc ia ted  c o n t r o l  panels. The b a s i c  placement and arrangement o f  sensors and 

c o n t r o l  panels i s  dep ic ted  i n  F igure  1. Exac t  l o c a t i o n s  o f  t h e  f i r e  d e t e c t i o n  

sensors a re  de f i ned  by drawing No. 1686999 (January 1971) f o r  a l l  sensors 

except the  Waste Management Compartment sensor whi ch i s de f i ned  by drawing 

No. 1879489 (January 1971 ) . 

'L 

The above l o c a t i o n s  have been used t o  determine t h e  approximate area covered 
by t h e  f i e l d  o f  view f o r  each sensor. The sensor f i e l d  o f  view i s  a 120 degree 

cone and the  i n s t a l l a t i o n  a l ignment  angles are: ( a )  a f t  compartment sensors 

cone c e n t e r l i n e s  a re  canted 30 degrees upward from t h e  h o r i z o n t a l  f o r  f l o o r  

mounted sensors and 30 degrees downward from the  h o r i z o n t a l  f o r  c e i l i n g  mounted 

sensors, ( b )  fo rward  compartmen t sensors cone center1  i nes  are  h o r i z o n t a l  . 
The p r o j e c t i o n  o f  the con ica l  f i e l d  o f  view o f  each sensor on t h e  f l o o r  and 

c e i l i n g  o f  i t s  respec t i ve  compartment has been e s t a b l i s h e d  and s t r a i g h t  l i n e  
approximations devel oped f o r  t he  i n t e r s e c t i  ons w i t h  the  sur round i  ng w a l l  s. 
Th is  e f f e c t i v e l y  de f i nes  the  area which would be w i t h i n  t h e  f i e l d  o f  view f o r  

each sensor. Adjustments i n  the  placement o f  the  sensors were made based on 

the  coverage d e f i n i t i o n s  t o  p rov ide  the  most e f f e c t i v e  v iewing p o s i t i o n  f o r  

each sensor. 'L 
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PANEL 

529 (LEFT) 
530 (RIGHT) 
618 (LEFT) 
619 (RIGHT) 
633 
638 (LEFT) 
639 (RIGHT) 

CY LIGHTS 

FIRE DETECTION SENSORS 

FWD COMPT 1.2 
FWD COMPT3 
EXP COMPT 2 , 3  
EXP COMPT 1 
WARDROOM 1 . 2  WMC AND SLEEP .~ COMPT 1 

SLEEP COMPT 2.3 

Fira Detection System - Panels 629, 530, 618, 619, 633, 638; 639 (61A300026 GFE) L 



F i  re Con t a i  nmen t 

P r o t e c t i o n  p r o v i s i o n s  for containment o f  f i r e s  are as f o l l o w s :  

( a )  I n s t a l l a t i o n  o f  f i x e d  items. The m a j o r i t y  o f  t h e  f i x e d  (permanently 

i n s t a l l e d )  flammable m a t e r i a l s  are smal l  i n  s i z e ,  separate items, o r  

eas i  l y  i s o l a t e d  component pa r t s .  

t i o n ,  r e f r i g e r a n t ,  and w i r e  harnesses. The general  design approach 

f o l l o w e d  i s  t o  c o n t a i n  and/or i s o l a t e  t h e  flammable m a t e r i a l .  

Enclosure w i t h  metal (prov ides a l a r g e  heat  s i n k ) ,  w i r e  t roughs 
w i t h  f i r e  breaks, o r  i s o l a t i o n  by separa t i on  from o t h e r  flammable 

m a t e r i a l s  are t h e  coinmonly used approaches. Each usage and i t s  

i n s t a l l a t i o n  and p r o t e c t i o n / i s o l a t i o n  p r o v i s i o n s  a r e  documented and 

submi t ted on a M a t e r i a l s  Usage Form as discussed p rev ious l y .  

Exceptions i n c l  ude the foam i nsula- 
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F i  r e  Containment (Cont inued) 

Special  p recaut ions  and design p r o v i s i o n s  have been imposed and 
Inco rpo ra ted  w i t h  r e s p e c t  t o  the  major  usages o f  f i x e d  flammable 

mater i  a1 s. 

L 

These i n c l  ude t h e  f o l  1 owi ng : 

( 1 )  Polyurethane foam i n s u l a t i o n  i n s t a l l a t i o n s  are  covered by a 

minimum o f  .003 i n c h  t h i c k  aluminum f o i l .  The tank  w a l l  i n s u l a -  

t i o n  a l s o  i nc ludes  use o f  a f i b e r g l a s s  l i n e r  which i n  t u r n  i s  

covered by the  aluminum f o i l .  A l l  pene t ra t i ons  through t h e  foam 

i n c o r p o r a t e  use o f  f i b e r g l a s s  and aluminum f o i l  p r o t e c t i v e  covers 

t o  i s o l a t e  the foam from exposure t o  the  OWS atmosphere. 

urethane foam used w i t h i n  f r e e z e r  w a l l  s i s  essen t i  a1 l y  sandwi ched 

between metal  w a l l s  o f  .030 minimum thickness. Ex tens ive  flamma- 

b i l i t y  t e s t i n g  was conducted t o  determine the  minimum f o i l  t h i c k -  
ness which would p rov ide  the  des i red  f l ammab i l i  ty p r o t e c t i o n .  

Poly- 

'L 

( 2 )  The r e f r i g e r a t i o n  subsystem i n s t a l  l a t i o n  i nco rpo ra tes  the  f o l l o w i n g  

design p r o v i s i o n s  t o  e l i m i n a t e  p o t e n t i a l  l e a k  paths f o r  t he  

r e f  ri geran t : 

( a )  a l l  t ub ing  j o i n t s  w i t h i n  the  OWS p ressu r i zed  i n t e r i o r  a re  

brazed 

( b )  "0" r i n g  sea led  boss f i t t i n g s  rep lace  use o f  MS f l a r e d  

f i t t i n g s .  Th is  p rov ides  the  i n t e r f a c e  sea l  between the  

CRES t u b i n g  and a1 umi num a c t i v e  components 

( c )  a l l  a c t i v e  components a re  enclosed i n  a sealed, vacuum 

vented conta iner .  

(d )  damage p r o t e c t i o n  i s  p rov ided  by the  use o f  foam i n s u l a t i o n  

j a c k e t s  around the  r e f r i g e r a n t  l i n e s  ( thermal  requirement)  

which i n  t u r n  a r e  covered by .050 i n c h  minimum w a l l  t h i c k -  

ness a1 umi num shrouds . 
I n  a d d i t i o n ,  ex tens i ve  f l a m m a b i l i t y  t e s t i n g  was conducted us ing  
t y p i c a l  segments o f  r e f r i g e r a n t  soaked i n s u l a t e d  l i n e s  t o  sub- 

s t a n t i a t e  t h e  adequacy of  the  design approach. 
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L, 

F i r e  Containment (Continued) 

(3)  E l  e c t r i  c a l  components and w i  r i n g  ins  t a l  1 a t i  ons i ncorporate t h e  
f o l l o w i n g  s p e c i a l  system design fea tures ,  i n  a d d i t i o n  t o  normal 

c i r c u i t  p r o t e c t i o n  devices: 

(a )  a l l  encapsulated e l e c t r o n i c  modules a re  coated w i t h  a l a y e r  

o f  plasma-arc sprayed aluminum (Metco No. 54) t o  p rec lude 

f lame propagat ion.  

( b )  a l l  w i r i n g  i n t e r n a l  t o  the  OWS i s  rou ted  through a system 

o f  c losed metal  troughs c o n t a i n i n g  f i r e  b a r r i e r s  o r  non- 

flammable convol u ted  t u b i n g  

( c )  t he  power c o n t r o l  console i s  compartmented t o  p reven t  

f l  ame propaga ti on. 

(b )  Stowed items. F lammabi l i t y  p r o t e c t i o n  f o r  stowed i tems i s  p rov ided  by 

t h e  metal  stowage cabinets.  I n s t a l l a t i o n  o f  stowed i tems does n o t  

i n c l u d e  any s p e c i f i c  requirements t o  f i r e  p r o o f  t h e  i t e m  p r i o r  t o  

placement i n  the  cabinet.  

s i ze ,  weight,  v i b r a t i o n ,  shock, and f l o t a t i o n  (zero-g) c o n s t r a i n t s .  

The stowage i n t e r f a c e  i s  concerned o n l y  w i t h  

Stowage r e s t r a i n t s  and/or packaging p rov ided  i s  non-flammable, where 

poss ib le ,  (armalon bags f o r  smal l  i tems o r  non-flammable s t r a p  t ype  

r e s t r a i n t s  f o r  l a r g e r  i n s t a l l a t i o n s ) .  

S p e c i f i c  stowage concepts a p p l i e d  t o  s i g n i f i c a n t  usage o f  flammable 

m a t e r i a l s  ( l a r g e  mass) are: 

ITEM CONCEPT - 
S1 eep res  t r a i  n t s  Rest ra ined i n  cab ine t  by s t r a p s  except  f o r  

t he  t h r e e  i n  use which are  p r o t e c t e d  by an 
armalon stowage bag when n o t  occupied by  a 

crew member. 
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F i  r e  Containment (Continued) 

ITEM - 
Towels 

Washcloths 

T i  ss ue/Wi pes 

Bags (Trash, 
Ur ine,  etc.)  

CON CE PT 

R o l l  ed i ndi v i  dual 1 y and s t o r e d  i n bund1 es . 
Usage i s  from a dispenser which i s  comprised 

o f  24 towels i n  a metal  con ta ine r  c losed on 

f i v e  s ides. The dispenser i s  i n s t a l l e d  w i t h -  

i n  a metal  cab ine t .  Only the  r o l l e d  end o f  
the  towel c y l i n d e r  i s  exposed t o  t h e  atmosphere 

w i t h i n  t h e  cabinet.  Bu lk  stowage o f  replace- 

ment towels f o r  t he  dispensers i s  w 

cab ine t  r e s t r a i n e d  by s t raps .  

Stowed i n  bundles o f  28 c l o t h s  i n  a 

c o n t a i n e r  c losed on f i v e  s ides. Th 

t a i n e r  i s  i n s t a l l e d  w i t h i n  a metal  

t h i n  a 

metal  

s con- 

ab i n e t  . 
Clo ths  a re  e x t r a c t e d  through an ova l  h o l e  i n  

the  s i x t h  s i d e  o f  the  meta l  con ta iner .  

Stowed i n  c losed a lumin ized box. Used i n  a 

t i ssue /w ipe  d ispenser  a t  which t ime t h e  ends 

o f  t h e  box are  punched out.  

i n s t a l l a t i o n  uses a s p r i n g  loaded door which 
must be opened t o  remove a t issue/wipe. The 

dispensers a re  i n s t a l l e d  w i t h i n  a metal  

cab i net. 

The dispenser 

Stowed i n  bundles , w i t h i n  metal  cabi  nets and 
s t r a p  res t ra ined .  Exposure i s  l i m i t e d  t o  the  

usage d u r a t i o n  on ly .  

( c )  I g n i  ti on Sources. A1 1 e l e c t r i  ca l  equipment connect ing t o  t h e  power 

d i s t r i b u t i o n  sys tem have been reviewed as poten ti a1 i gn i  t i on sources. 

T h i s  review assumed t h a t  the  c i r c u i t  breakers f a i l e d  closed, a l l  env i ron-  

mental sea ls  leaked, and one o r  more components f a i l e d .  Resu l ts  o f  t h i s  

review are  t h a t  the  w i r e  gauge used i n  the  c i r c u i t  breakers and e l e c t r i c a l  

components i s  l e s s  than t h a t  o f  the  i n t e r c o n n e c t i n g  w i r i n g  and ac ts  as 

a fuse t o  open the  c i r c u i t  shou ld  f a i l u r e s  occur. 
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F i r e  Containment (Continued) 
I, 

I n  a d d i t i o n ,  the  w i r i n g  i n s t a l l a t i o n s  use t h e  enclosed trough and 
convol uated t u b i n g  approach which e f f e c t i v e l y  enclosed a1 1 the  w i r i n g  

and i s o l a t e s  any mal func t ion  f rom t h e  remainder o f  t h e  system. 

The OWS main bus w i r i n g  i n t e r n a l  t o  t h e  c o n t r o l - d i s p l a y  console was 

eva lua ted  i n  g r e a t e r  depth s i n c e  f a i l u r e s  here  can cause t o t a l  l o s s  o f  
power and p o s s i b l y  cascading malfunct ions.  I t  was concluded t h a t  

a d d i t i o n a l  p r o t e c t i o n  was warranted a1 though o n l y  ex t remely  p e c u l i a r  
s h o r t  c i r c u i t  cond i t i ons  would cause burn ing  o f  w i r e  i n s u l a t i o n .  

T y p i c a l l y  t h i s  would be a s h o r t  which would draw j u s t  enough c u r r e n t  
t o  cause the  temperature t o  r i s e  b u t  n o t  enough t o  t r i p  the  breaker  

( v i r t u a l l y  imposs ib le ) .  

w i r e  would t r i p  t h e  breakers and open the  c i r c u i t .  No cascading 

f a i l u r e s  a re  considered poss ib le .  

Should t h i s  occur s h o r t i n g  o f  an ad jacen t  

L 

These w i  res have been designed w i t h  a completely redundant double 

i n s u l a t i o n  j a c k e t  t o  p rec lude p o s s i b l e  s h o r t  c i r c u i t  f a i l u r e s  as 

discussed above. 

A review of p o t e n t i a l  h o t  spots ( temperature >+160°F) was conducted as 

p a r t  o f  the  p o s s i b l e  coolanol  hazards assessment. The r e s u l t s  o f  t h i s  

review have i d e n t i f i e d  the  f o l l o w i n g  p o t e n t i a l l y  s e n s i t i v e  areas. 

Radiant heaters - f o r  bus vo l tages  n o t  g r e a t e r  than 28 vdc, the  

temperature o f  t he  hea te r  su r face  cannot exceed +160°F. 

maximum temperature w i t h  maximum bus vo l tage  (32  vdc) exceeds 

+160°F (coo lano l  f l a s h  p o i n t ) .  However, no as t ronau t  s a f e t y  

hazard e x i s t s  because these heaters  a re  n o t  a c t i v e  w h i l e  t h e  OWS 

i s  i n h a b i t e d  and no hea te r  f a i l u r e  can occur a t  the  temperature 
seen a t  maximum vol tage. 

Est imated 

Duct heaters - f a i l u r e  o f  a l l  t h e  fans (minimum o f  t h r e e  f a i l u r e s )  

w i t h i n  a d u c t  would al low t h e  h e a t e r  temperature t o  reach +260°F 
(maximum overtemperature).  

t he  temperature t o  +150°F. 

Operat ion o f  a s i n g l e  f a n  would l i m i t  



L 
F i r e  Containment (Continued) 

S t a t i c  e l e c t r i c i t y  d ischarge p o t e n t i a l  f o r  a l l  t he  OWS equipment i s  

c o n t r o l  1 ed by bonding requ i  remen t s  d e f i  ned by OWS Des i gn Memorandum 

No. 28 t o  assure compliance w i t h  E l e c t r i c a l  Bonding s p e c i f i c a t i o n  

MIL-B-5087B. S p e c i f i c  design requ i  rements and maximum a1 lowab le  DC 
r e s i s t a n c e  da ta  f o r  a p p l i c a t i o n  t o  experiments, s t r u c t u r a l  i n t e r f a c e s ,  
conduct ive adhesives, p o r t a b l e  equipment, and e l e c t r i c a l  AGE a re  

i n c l  uded i n  t h i s  memorandum. 

Conclusions reached re1  a t i  ve t o  i gni  ti on sources a re  as f o l l  ows : 

0 No e l e c t r i c a l  power d i s t r i b u t i o n  system i g n i t i o n  sources e x i s t .  

P o t e n t i a l l y  s e n s i t i v e  h o t  spots ( temperature +160°F) e x i s t  w i t h  

the  r a d i a n t  heaters  i f  t h e  bus vo l tage i s  above 28 vdc and the  

duc t  heaters  i f  f o u r  f a i l u r e s  occur. 

0 S t a t i c  e l e c t r i c i t y  d ischarge p o t e n t i a l  has been e l i m i n a t e d  from 

MDAC-suppl i ed i terns. 

No flammables a re  l o c a t e d  i n  p r o x i m i t y  t o  any o f  t he  above 

p o s s i b l e  sources. 

Radiant heaters  and duc t  heaters a re  mon i to red  by the  f i r e  

d e t e c t i o n  sensors. 

F i r e  Ext inguishment 

The OWS C E I  S p e c i f i c a t i o n ,  CP2080JlC, es tab l i shes  the  requirement f o r  mounting 

f o u r  f i r e  e x t i n g u i s h e r s  i n  the  OWS. Two e x t i n g u i s h e r s  a re  t o  be mounted i n  
the  crew quar te rs  and two i n  t h e  fo rward  compartment. The e x t i n g u i s h e r s  a re  

t o  be f u r n i s h e d  by the  Government according t o  OWS GFP c o n t r a c t  document 

DAC-56724A. 

S p e c i f i c  f i  r e  ex t i ngu ishe rs  usage procedures as we1 1 as o v e r a l l  emergency 

opera t i ona l  procedures a r e  the  r e s p o n s i b i l i t y  o f  M iss ion-Cont ro l  NASA-MSC. 

MDAC i s  respons ib le  o n l y  for the  de te rm ina t ion  o f  t he  q u a n t i t y  o f  ex t i ngu ishe rs  

r e q u i r e d  i n  the  OWS t o  s a t i s f y  t h e  pr imary  m iss ion  s a f e t y  requirements and t o  

p rov ide  mounting p r o v i s i o n s  f o r  these ex t i ngu ishe rs .  
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F i  r e  E x t i  nguishment (Cont inued) 

The f i r e  ex t i ngu ishe rs  have been mod i f i ed  t o  i nco rpo ra te  a low v e l o c i t y  nozz le 

so t h a t  they may be used e f f e c t i v e l y  aga ins t  open f i r e s .  

used a nozz le which fit i n t o  ho les i n  the  cab ine t  panels w i t h i n  the  Apo l l o  

command module. 

foam. The approach used i s  

t o  enc lose OWS w i  r i n g ,  components, and stowed i tems w i  t h i n  metal  compartments 
and t e s t i n q  has been conducted t o  i n s u r e  t h a t  t h i s  approach s a t i s f i e s  a l l  f i re 
containment requ i  rements. 

L 

The prev ious design 

The command module cab ine t  would then c o n t a i n  the  expended 

No such ho les  o r  panels e x i s t  i n  the  OWS desiqn, 

T o x i c i t y  Cont ro l  

A computer program, PO327, has been c rea ted  t o  p rov ide  a mechanism t o  c o l l a t e  

and c a l c u l a t e  o f fgass ing  r a t e s  f o r  t he  non-meta l l i c  m a t e r i a l s  used i n  the  OWS. 
The concern i s  w i t h  the  p o t e n t i a l  b u i l d u p  of  t o x i c  products  above a l lowab le  

l i m i t s  f o r  t he  m a t e r i a l s  used i n  the  normal ope ra t i ng  environment. 

p u t e r  program c a l c u l a t i o n s  of t o t a l  of fgassing o f  carbon monoxide and t o t a l  

organics p rov ides  OWS Crew Systems personnel  w i t h  data t o  a s s i s t  i n  e s t a b l i s h -  

i n g  the l e v e l  o f  t o x i c  contaminat ions.  No proqrarn o r  data e x i s t  r e l a t i v e  t o  

t o x i c  l e v e l s  r e s u l t i n q  f rom products  of  combustion. 

minor  l o c a l i z e d  one, i n  the  O r b i t a l  Workshop causes an emergency s i t u a t i o n  

which may be met a t  t h a t  moment by p r o v i d i n g  oxygen and masks l oca ted  i n  the  

crew quar ters .  

The com- 

L 

A f i r e ,  o t h e r  than a 

1-10 



NASA 

AEROSPACE SAFETY ADVISORY PANEL 

SPECIAL OWS INTEREST ITEM NO. 2 

" I n  view o f  t h e  Russian acc iden t  i n v o l v i n g  t h e  loss o f  th ree  cosmonauts 

which presumably r e s u l t e d  f rom inadequate containment o f  t he  atmosphere 
i n  the  space capsule, we a r e  n a t u r a l l y  i n t e r e s t e d  i n  any s t u d i e s  t h a t  

you have done p e r t a i n i n g  t o  the  adequacies o f  c losu re  o f  a l l  hatches 

and o t h e r  pene t ra t i ons  o f  t h e  OWS s h e l l  which cou ld  p o t e n t i a l l y  r e s u l t  

i n  c a t a s t r o p h i c  l o s s  o f  atmosphere. I b e l i e v e  t h a t  Houston has made 

an o v e r a l l  survey o f  t h i s  j o t e n t i a l  b u t  we are  p a r t i c u l a r l y  i n t e r e s t e d  
i n  t h e  s t u d i e s  t h a t  MDAC may have made f o r  those p a r t s  o f  t he  equipment 

f o r  wh ich  they  a re  responsible."  
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OWS Atmosphere I n t e g r i t y  

The OWS does n o t  i n c l u d e  t h e  type  o f  equipment (p r imary  e n t r y  hatches) which 

was assumed t o  be the  m a l f u n c t i o n i n g  i t e m  which caused t h e  Russian As t ronauts '  

death. 

t he  Skylab i n  t h i s  respect.  

t o  a problem o r  a c c i d e n t  occurrence and a re  l i s t e d  f o r  e v a l u a t i o n  i n  any con- 

t e x t  under d iscuss ion .  

I, 

There a re  a l s o  o t h e r  b a s i c  reasons why t h e  OWS i s  a sa fe  element o f  
These reasons have d i f f e r e n t  value w i t h  respec t  

L 

1. 

2. 

3. 

4. 

5. 

L 

The OWS volume i s  approximately 9,500 cub ic  fee t .  

o f  b r e a t h i n g  atmosphere (oxygen and n i t r o g e n )  conta ined i s  295 pounds. 

A c a t a s t r o p h i c  l o s s  o f  atmosphere would r e q u i r e  a much l a r g e r  h o l e  

than would be r e l a t e d  t o  a sea l  type  leakage. Also, p ressure  i s  

mon i to red  and make-up gas i s  a v a i l a b l e .  

A t  5 p s i a  the mass 

The OWS does n o t  have any EVA hatches o r  o t h e r  l a r g e  openings which 

are  f u n c t i o n a l  i n  o r b i t .  The e n t r y  ha tch  a t  the  fo rward  end o f  t h e  

OWS i s  opened by the  as t ronauts  d u r i n g  i n i t i a l  a c t i v a t i o n  and remains 

open i n t o  the  AM f o r  the  d u r a t i o n  o f  t h e  mission, 

The OWS i s  p ressu r i zed  t o  23-26 p s i a  f o r  launch. 
reaches o r b i t  i t  has exper ienced f u l l  d i f f e r e n t i a l  pressure p r i o r  t o  

i n i t i a l  blowdown. The OWS i s  then rep ressu r i zed  t o  5 p s i a  w i t h  the  

b r e a t h i n g  atmosphere. Dur ing these p e r i o d  o f  t ime t h e  OWS pressures 

are  mon i to red  from the ground. Th is  p rov ides  a gross e v a l u a t i o n  o f  

t he  s t r u c t u r a l  and leakage i n t e g r i t y  o f  the  v e h i c l e  p r i o r  t o  crew 
1 aunch. 

When t h e  v e h i c l e  

The o n l y  OWS H a b i t a t i o n  Area she1 1 pene t ra t i ons  hav ing  r e l a t i v e l y  

l a r g e  openings are  the  t r a s h  a i r l o c k ,  which opens i n t o  the  Waste Tank, 

and two s c i e n t i f i c  a i r l o c k s  which pene t ra te  the  s i d e w a l l s  o f  t h e  

fo rward  compartment. Both o f  these i tems i n c o r p o r a t e  i n t e r l o c k s  which 

p reven t  s imul taneous o p e r a t i o n  o f  i n n e r  and o u t e r  doors. 

The H a b i t a t i o n  Area vent systems are c losed w i t h  redundant sealing 
devices du r ing  per iods  o f  occupancy. These s e a l i n g  devices a re  i n -  

s t a l l e d  by the  as t ronauts  and ven t ing  i s  imposs ib le  w i t h  t h e  sea ls  i n  
p l  ace. 
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OWS Atmosphere I n t e g r i t y  (Cont inued) 

MDAC, Hun t ing ton  Beach, has n o t  made any s p e c i a l  s tud ies  i n  r e l a t i o n  t o  
c a t a s t r o p h i c  loss o f  atmosphere. However, i n t e r n a l  design reviews and formal 

design reviews w i t h  NASA/FISFC have been conducted on each system i n  t h e  OWS 

which i nc ludes  a l l  s h e l l  penet ra t ions .  R e l i a b i l i t y  analyses have been con- 

ducted and cont ingency analyses forms documented f o r  each OWS f u n c t i o n a l  

component i n c o r p o r a t i n g  an overboard leakage path. 

u a l l y  checked t o  a degree o f  s e n s i t i v i t y  compat ib le w i t h  t h e  e i g h t  month's 

o r b i t a l  s t a y  time. 

checked du r ing  v e h i c l e  systems checkout a t  Hunt ing ton  Beach, and checked again 

a t  KSC p r i o r  t o  launch. 

Gross Leakage Rate (Mass Decay) Test. 

t h a t  leakage i n t e g r i t y  i s  obtained. 

L 

S t a t i  c sea ls  a re  i n d i  v i  d- 

Each overboard leakage p o i n t  i s  t e s t e d  d u r i n g  manufactur ing,  

I n  a d d i t i o n ,  MDAC w i l l  conduct a OWS H a b i t a t i o n  Area 

Th is  w i l l  p rov ide  a d d i t i o n a l  assurance 
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NASA 

AEROSPACE SAFETY ADVISORY PANEL 
SPECIAL OWS INTEREST ITEM NO. 3 

The Panel was very impressed w i t h  t h e  d e t a i l e d  a t t e n t i o n  and i n t e r e s t  

g iven  t o  the a c c e p t a b i l i t y  o f  p a r t s  and components which are supp l i ed  

by subcont rac tors  o r  vendors. 

t h i s  nianagement system works we would l i k e  t o  have you descr ibe  i t  t o  

us i n  terms o f  an example s e l e c t e d  from a component c r i t i c a l  f o r  
e i t h e r  s a f e t y  or miss ion  accomplishment. 

f o r  us an understanding o f  t h e  system we would suggest t h a t  you  

i n c l u d e  ( a )  an o u t l i n e  o f  the b a s i c  process f o r  rece iv ing ,  i n s p e c t i o n  

and acceptance t e s t i n g  o f  t h e  component, ( b )  any changes in t roduced  

i n  t h i s  process d u r i n g  the  l a s t  s i x  months, and ( c )  a t a b u l a t i o n  o f  

t h e  na tu re  o f  any f a i l u r e s  t o  meet a c c e p t a b i l i t y  o f  t h i s  component 
and the  r e s o l u t i o n  o f  t he  problems r e s u l t i n g  therefrom. The purpose 

o f  t h i s  example shou ld  be t o  g i v e  the  Panel a management assessment 

i n d i c a t i v e  o f  t h e  e f f e c t i v e n e s s  o f  t h i s  system f o r  c o n t r o l  . 

I n  o r d e r  t o  more f u l l y  understand how 

As a method o f  p r o v i d i n g  
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OWS Suppl i e r  Par t s  Clanagement 

The p a r t  s e l e c t e d  t o  descr ibe  how the  s u p p l i e r  p a r t s  management system 
operates i s  P/N 1 B75338-503, Thermos t a t i  c S w i  t c h  , whi ch i s produced by  

Elmwood Sensors, Inc.  l o c a t e d  a t  Cranston, Rhode I s land .  Elmwood Thermosta t ic  

Switches a re  u t i l i z e d  i n  the  data a c q u i s i t i o n  system, the  environmental con- 

trol system and on the m i c r o b i o l o g i c a l  c o n t r o l  u n i t .  I n  the environmental  

c o n t r o l  system and on the  m i c r o b i o l o g i c a l  c o n t r o l  u n i t ,  t he  thermostats a re  

used as a back-up niethod o f  temperature c o n t r o l  i n  the event  t h e  pr imary  

system f a i l s .  
c o n t r o l  f o r  t h e  mu1 t i p l e x e r  h e a t e r  b lanket .  The mu1 t i p l e x e r  thermosta t  i s  

considered M iss ion  Safe ty  C r i t i c a l  because i f  t h e  thermosta t  f a i l s  t o  open o r  

close, the  m u l t i p l e x e r  w i l l  be sub jec ted  t o  temperature extremes i n  excess o f  
i t s  q u a l i f i e d  opera t i ona l  temperature. Loss o f  a m u l t i p l e x e r  would r e s u l t  i n  

I t he  l oss  o f  v i t a l  t e lemet ry  da ta  such as biomedical  i n f o r m a t i o n  on the  h e a l t h  

L 

I n  t h e  da ta  a c q u i s i t i o n  system, t h e  thermosta t  i s  t he  pr imary  

o f  the  astronauts.  

The Elmwood Thermostat i  c Switch was se lec ted  because o f  problems encountered 
w i t h  t h i s  i t e m  i n  our  Receiv ing I n s p e c t i o n  and Tes t  Labora tor ies .  The na tu re  

L o f  the  d isc repanc ies  caused t h e  p a r t s  t o  be r e j e c t e d  and re tu rned  t o  Elmwood 

f o r  redesign. The f o l l o w i n g  o u t l i n e  o f  a c t i v i t i e s  r e l a t e d  t o  planning, 
rece iv ing ,  i n s p e c t i o n  and t e s t i n g  o f  t he  Elmwood Switches, cross referenced 

t o  the  a p p l i c a b l e  documentation, shou ld  serve t o  c l a r i f y  the var ious  face ts  of 

o u r  Suppl i e r  Management sys tem. 

Planned MDAC Acceptance A c t i v i t i e s  and Implementing Documentation 

1. I n i t i a t e  Q u a l i t y  Management P lan  as guide f o r  p r e p a r a t i o n  o f  t he  Q u a l i t y  

Assurance p o r t i o n  o f  the  Procurement CJork Statement (Encl .  1) .  

2. Prepare M a t e r i a l  Acceptance Plan which i s  t he  pr ime document t o  p lan ,  

rou te ,  i nspec t ,  t e s t  and reco rd  r e s u l t s  f o  I a c c e p t a b i l i t y  o f  s u p p l i e r  

p a r t  (Encl. 2 ) .  

3. Inipose NDAC R e l i a b i l i t y  Cont ro l  S p e c i f i c a t  

(See Source I n s p e c t i o n  (GSI) on s u p p l i e r .  

on, RCS400-2 and Government 

Purchase Order, Encl. 3). 
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Planned F.lDAC Acceptance A c t i v i t i e s  and Implementing Documentation (Continued) 

4. V e r i f y  s u p p l i e r  compliance w i t h  RCS400-2 by o n - s i t e  aud i t .  

Report,  Encl.  4). 

(See Survey 

5. Conduct S u p p l i e r  Hardware Assurance Review Program (SHARP) Survey t o  assure 

s u p p l i e r  understands eng ineer ing  i n t e n t .  

Encl. 5 ) .  
(See SHARP Survey Report, 

6. qual  i fy suppl i e r  spec i  a1 processes ; i .e. , c l  eani  ng , s o l  d e r i  ng , we1 d i n g  , 
c lean room, e tc .  See Records o f  Discussion, Encl. G and 7. 

Receiving Inspec t i on ,  Tes t  A c t i v i t y  and Implementing Documentation 

1. Perform Receiv ing F i r s t  U n i t  Review. (See Encl .  8). 

2. V e r i f y  MDAC approval o f  t he  f o l l o w i n g :  

a. 

b. 

c. 

S u p p l i e r ' s  Product I n s p e c t i o n  Plan (See SIR84112, Encl. 9 ) .  

S u p p l i e r ' s  T e s t  Procedure (See SIR84112, Encl. 9 ) .  

S u p p l i e r ' s  hardware design (See page 3 of SIR84112, Encl. 9 and 
SIR851 31 , Encl . 9A.) 

3. V e r i f y  Government Source I n s p e c t i o n  was performed. 

and QA Stamp buyout on f i r s t  l i n e  o f  Sec t ion  D. . 

v e r i f i e s  a l l  requirements marked " X "  i n  Sect ions A, B and C were s a t i s -  

f a c t o r i l y  performed. Encl . 2 ) .  

(See Sec t ion  A o f  MAP 

The QA Stamp buyout 

4. Ver i f y  r e c e i p t  of s u p p l i e r ' s  C e r t i f i c a t e  o f  Conformance f o r  process 

r e q u i r i n g  q u a l i f i c a t i o n  by  MDAC. (Encl .  2 and 10).  

5. Review s u p p l i e r  t e s t  da ta  f o r  conformance t o  MDAC requirements. 

Acceptance T e s t  Data Sheet SR021 and MAP, Encl .  11 and 2 ) .  

(See 

6. Perform v i  sual/mechani c a l  i nspect ions t o  requirements o f  MDAC Spec Cont ro l  

Drawing 1875338, 

p o t t i n g .  (Encl. 12). 

P a r t  r e j e c t e d  on FARR 502 020 298 because o f  improper 

'L 

7. Perform MDAC Acceptance Tes t  ( E l e c t r i  cal/Performance Parameters) p e r  MDAC 

Product Acceptance Tes t  Procedure (PATP). 

Encl. 13 and 14) .  

(See PATP and FARR 502 027 376, 

3- 3 



Receiving Inspec t i on ,  T e s t  A c t i v i t y  and Implementing Documentation (Continued) 

8. V e r i f y  performance o f  Seal Leak Tes t  by o u t s i d e  l a b o r a t o r y  ( I sovac  

Engineer ing).  

Encl. 15 and 16). 

L 

(See Isovac  T e s t  C e r t i f i c a t i o n  resu l  t s  and FARR 502 028 596, 

NOTE: No changes t o  the  above h a s i c  s u p p l i e r  management process have 
been in t roduced  i n  t h e  l a s t  s i x  months, however, severa l  remedial 

a c t i o n s  were taken as l i s t e d  below. 

Product Acceptabi 1 i ty  

1. 

La 

2. 

L 

3. 

4. 

The i n i t i a l  planned acceptance a c t i v i t i e s  progressed s a t i s f a c t o r i l y  up t o  

the  p o i n t  o f  Receiv ing I n s p e c t i o n  and Test. 
o f  p roduc t  d isc repanc ies  d iscovered du r ing  i n s p e c t i o n  and t e s t :  

The f o l l o w i n g  i s  a summary 

a. Bondi z i n g  i n e f f e c t i v e  

b. Encapsu la t ion  d e f e c t i v e  

c. I n s u l a t i o n  r e s i s t a n c e  low 
d. Switch p o i n t s  ou t -o f - to le rance  

e. Leakage r a t e  excessive 

Subsequent t o  the  i n i t i a t i o n  o f  the  r e j e c t i o n  r e p o r t s ,  a Supplemental 
F a i l u r e  Ana lys is  was i n i t i a t e d  and an ex tens i ve  e v a l u a t i o n  o f  the  problems 

was performed by MDAC Eng ineer ing  bo th  in-house and a t  t he  s u p p l i e r ' s  

f a c i l i t y .  

Encl. 17, 18  and 19.) 

(See SFA #WO19, A c t i o n  I t em Summary Sheet and MM&RE r e p o r t ,  

Fo l  1 owi ng these eva lua t i ons  , a1 1 -503 c o n f i  gured p a r t s  were w i  thdrawn 

from MDAC usage and a redesign -511 was i n i t i a t e d .  I nc luded  i n  t h i s  
redesign i s  bo th  new c o n t r o l l i n g  c r i t e r i a  i n  the  S p e c i f i c a t i o n  Cont ro l  

Drawing and a r e v i s i o n  o f  t h e  s u p p l i e r ' s  eng inee r ing  
i n s p e c t i o n  procedures. (See Stop Order Encl. 20.) 

Present s t a t u s  o f  t h e  Themios ta t i c  Switch i s  I n t e r i m  

used f o r  Phase I (Power O f f )  o f  checkout, "L" change 

been re leased c a l l i n g  f o r  use o f  t he  -511 c o n f i g u r a t  

manufac tur i  ng and 

Use Par t s  a re  be ing  

t o  the  drawing has 

on and t h e  s u p p l i e r ' s  

r e v i  sed drawings have been reviewed and approved by MDAC Engi nee r i  ng. 
Elmwood Sensors has been g i ven  a p roduc t i on  go-ahead and new p a r t s  a re  

scheduled f o r  d e l i v e r y  on o r  about 3 December. 

and L Change EO, Encl. 22). 
(See SIR87439, Encl. 21. 
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NASA 
AEROSPACE SAFETY ADVISORY PANEL 
SPECIAL OWS INTEREST ITEM NO. 4 

Since check-out testing o f  the OWS i s  planned t o  commence on 
November 6 the Panel would l ike t o  have you identify those items 
o f  f l i g h t  hardware t h a t  are n o t  expected t o  be available and/or 
installed on the workshop a t  t h a t  time. 
your  management system for  the followup o f  such "shortages", 
particularly in regard to such assurance that the proper check- 
o u t  tes t  program will be applied as these i terns become akailable 
a t  subsequent dates. 

We would l ike t o  have 
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OWS Hardware Sta tus  f o r  Checkout 

The spacec ra f t  hardware s t a t u s  i s  c o n t r o l l e d  and mon i to red  i n  terms o f  remain- 

i n g  open work. OWS hardware s t a t u s  was reviewed on 4 November 1971 f o r  NASA 

and NDAC management as p a r t  of t he  Readiness Review f o r  s t a r t  o f  Phase I 
(Power O f f )  Checkout. The predict ion for start o f  checkout was forecas t  t o  be 

6,390 hours o f  remaining open work (Char t  l ) ,  however, on 6 November, checkout 

s t a r t e d  w i t h  6,109 a c t u a l  hours open. The open work has been d i v i d e d  i n t o  
f o u r  ca tegor ies  (Char t  1 )  w i t h  t y p i c a l  examples i n  each category (Charts 2-5). 
Th i s  open work has been scheduled i n t o  e s t a b l i s h e d  m o d i f i c a t i o n  per iods  du r ing  
checkout such t h a t  i s  supports and i s  compat ib le w i t h  the  var ious  phases o f  

t es ts .  (Char t  6 ) .  

L 

For  t h e  s t a r t  o f  checkout, custody o f  OWS-1 was t r a n s f e r r e d  from Manufactur ing 

Operations t o  the  Veh ic le  Checkout Labora tory  ( V C L ) .  
ac t i on ,  the  approp r ia te  " tu rnove r "  documentation was prepared and inc luded  a 

copy o f  the  d a i l y  Automated Work P lan  (AWP) which conta ins  a complete breakdown 

and l i s t i n g  o f  open jobs  and p a r t  numbers. Turnover AWP i s  enclosed. (Cht. 7 )  

To complete t h i s  t rans -  

L OWS Hardware Management 

The management system t o  t r a c k  and fol low-up on OWS p a r t s  i s  c e n t r a l i z e d  i n t o  

t w i c e  d a i l y  meetings w i t h  the  company p res iden t ,  program manager, d i r e c t o r  and 

superv isors .  

s p a c e c r a f t  where magnetic boards are  l o c a t e d  which p o s t  the  r e a l  t ime s t a t u s  

o f  a l l  open j o b s  on the spacecra f t .  Discussions are made and d i r e c t i o n s  issued 

a t  these meetings t o  improve p a r t  a v a i l a b i l i t y  dates and p r o p e r l y  schedule the  

i n s t a l l a t i o n  e f f o r t  c o n s i s t e n t  w i t h  t h e  t e s t  phases. The s t a t u s  as posted on 

the  magneti c boards i s  photographed and disseminated t o  the i n v o l  ved agencies 

d a i l y .  A copy of  t h e  11 November 1971 magnet ic board s t a t u s  i s  a l s o  enclosed. 

(Encl. 8) 

The meetings are  conducted i n  the  tower b u i l d i n g  n e x t  t o  the  
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"Shortage" Management Dur ing Checkout 

To assure t h a t  shortages are n o t  over looked d u r i n g  checkout, the VCL main ta ins  

p r a c t i c e  o f  r e d l i n i n g  a Tes t  and Checkout Procedure (TCP) when i t  i s  necessary 

t o  work around a p a r t  shortage. Th is  type  o f  r e v i s i o n ,  however, i s  used as an 

i n t e r n a l  technique only .  The t e s t  procedure i t s e l f  remains open u n t i l  t h e  

L 

proper  component i s  i n s t a l l e d  and t h a t  p o r t i o n  o f  t h e  procedure t h a t  has been 
r e d l i n e d  i s  then conducted i n  accordance w i t h  the o r i g i n a l  requirement. 

I n  cases where components are changed a f t e r  checkout, the Company uses a 

technique whereby any such change must have r e t e s t  requirements s p e c i f i e d  on 

the  i n s t a l l a t i o n  paper. These r e t e s t  requirements then become p a r t  o f  t he  

data package and remain w i t h  the  spacec ra f t  u n t i l  t he  rework has been accomp- 

l i s h e d  and the  i n s t a l l a t i o n  paper can be s o l d  o f f .  
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NASA 
AEROSPACE SAFETY ADVISORY PANEL 

S P E C I A L  OWS INTEREST I T E M  NO. 5 

A s  qualification tes ts  have been conducted on the habi tabil  i t y  
support and electrical  power systems, significant discrepancies 
have presumably been identified and cl  assi f ied according t o  
cause as design problems, workmanship problems, o r  t e s t  pro- 
cedure diff icul t ies .  
review of your experience in this area. 

We would appreciate receiving a historical 

5- 1 



OWS Q u a l i f i c a t i o n  Tes t  Review 

I n  r e p l y  t o  t h e  reques t  f o r  a h i s t o r i c a l  rev iew o f  t h e  s i g n i f i c a n t  d isc repanc ies  
i d e n t i f i e d  i n  t h e  h a b i t a b i l i t y  s u p p o r t  and e l e c t r i c a l  power systems d u r i n g  

q u a l i f i c a t i o n  t e s t i n g ,  the a t tached i terns w i t h  no ted  mal funct ions c o n s t i t u t e  a 
synopsis  o f  t h e  major  problems t o  date. 

u 
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FAILURES RELATED TO DESIGN PROBLEMS 

LINE ITEM 

1. DA-3 

TITLE PROBLEM CORRECT I ON/ STATUS 

Forward Signal  Cond i t i on ing  Panel High temperature f a i l u r e  i n  
5-vol  t e x c i t a t i o n  module. 

Seventeen components ( r e s i s t o r s ,  
capaci t o rs ,  and t rans  i s t o r s  ) were 
changed t o  those o f  d i f f e r e n t  
values. I tem r e t e s t e d  s a t i s f a c t -  
o r i l y .  U n i t  now i n  v i b r a t i o n  and 
shock 

2. EC-11 Thermal Contro l  Assembly 

3. ES-3,-4 Zero G Connector, Phase I 1  
Zero G Connector 

4. HS-8 

5, HS-10 

6. HS-11 

7. HS-12 

Water Storage Assembly 

Food Recons t i t u t i on  Water 
Dispenser Assembly 

D r i n k i n g  Water Dispenser 

Water Heater 

EM1 f a i l u r e  o f  D r i v e r  
Module. 

I nduc to r  f i l t e r  added t o  c i r c u i t .  
U n i t  r e t e s t e d  s a t i s f a c t o r i l y .  L i n e  
I tem closed. 

Manual ope ra t i ng  f o r c e  Dr i - l ube  added t o  mechanical l e v e r  
f a i l u r e .  Also, al ignment mechanism. Longer p i n  i n s e r t e d  
p i n  f a i l u r e  du r ing  v i b r a -  
t i c n .  I t em r e t e s t e d  s a t i s f a c t o r i l y .  U n i t  

w i t h  d i f f e r e n t  bonding cement. 

now i n  temperature l i f e  cyc le .  

Heater B lanket  f a i l e d  
i n s u l a t i o n  res is tance.  b lanke t  m a t e r i a l  changed. Retested 

Connector p o t t i n g  compound and 

s a t i s f a c t o r i l y .  I t e m  a c t i v e  i n  
b i o c i d e  tes t .  

Leakage problems i n  l i f e  
cyc les . d i f f e r e n t  c o n f i g u r a t i o n  and 

Gaskets and "0" r i n g s  changed t o  

ma te r ia l .  Retested s a t i s f a c t o r i  ly. 
L ine  I tem closed. 

Leakage problems i n  l i f e  
cycles. d i f f e r e n t  c o n f i g u r a t i o n  and 

Gaskets and "0" r i n g s  changed t o  

ma te r ia l  . Retested s a t i s f a c t o r i l y .  
L i n e  I tem closed. 

V i b r a t i o n  f a i l u r e  o f  
mounts. 

Redesigned method o f  attachment 
and increased s t r e n g t h  o f  mounts. 
Retested s a t i s f a c t o r i l y .  L i n e  I t em 
closed, 
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LINE ITEM 

8. HS-14 

9. HS-24 

10. HS-27 

11. HS-48 

12. CA-16 

TITLE 

M i  c r o b i  ol ogi  c a l  Equipment 

Trash Disposal  A i r l o c k  

Fecal C o l l e c t o r  Blower 
(Apo l l o  Eva lua t ion)  

Wash C lo th  Squeezer 

Spare Equipment Stowage 
Conta iner  

PROBLEM CORRECT1 ON/STATUS 

B ioc ide  f a i l u r e  I o d i n e  Bellows guide r i n g s  added t o  
I n j e c t o r  ( redesign) .  V ibra-  Waste Container and m a t e r i a l  i n  
t i o n  f a i l u r e  Waste Conta iner  be l lows o f  I o d i n e  I n j e c t o r  
(redesigned) . changed t o  h a s t i l o y  "C". Both 

i n  f a b r i c a t i o n  f o r  r e - t e s t .  

Outboard hatch l e v e r  f a i l e d  Hatch l e v e r  mechanism redesigned 
(se ized)  l i f e  cyc les  ( re -  t o  operate d i f f e r e n t l y  p l u s  d r i -  
designed). Pressure gage lube being added t o  moving parts.  
f a i  1 ed v i  b r a t i  on. Pressure gage redesigned by vendor. 

Both i tems i n  f a b r i c a t i o n  f o r  
r e t e s t .  

V i b r a t i o n  f a i l u r e  o f  mounts. S t r u c t u r a l  s t reng th  o f  mounts 
Mount s t r u c t u r a l  beafed-up. increased p lus  new mounting 

technique incorporated.  I tem 
r e t e s t e d  s a t i s f a c t o r i l y .  L ine  
I t em closed. 

Mechanical l i nkage  and bag Mechanical l i nkage  re-designed 
1 eakage problems. t o  increase s t r u c t u r a l  s t reng th  

and method o f  operat ion.  Bag 
m a t e r i a l  changed. Both i n  fab- 
r i c a t i o n  f o r  r e t e s t .  

V i b r a t i o n  f a i l u r e  i n  s t r e s s  
r e l i e f  p i n s  between cover 
and l o c k e r  body. cover s t rength.  I tem i n  f a b r i -  

Hinge and p i n s  redesigned t o  
inc rease s t r u c t u r a l  p i n s  between 

c a t i o n  and l o c k e r  body f o r  re -  
t e s t .  



LINE ITEM 

1. HS-2 

2. HS-19 

3. HS-26 

4. HS-55 

FAILURES RELATED TO MANUFACTURING PROBLEMS 

TITLE PROBLEM CORRECT1 ON/STATUS 

Waste Management Subsystem 

Refrigeration Subsystem 

Vacuum Outlet System 

Urine Centrifugal Separator 
Assembly 

Waste Processor chamber 
seal leakage failure. new seal installed. U n i t  re- 
Manufacturing and Inspec- tested satisfactorily. 
tion problem w i t h  debris 
(metal clips) i n  seal 
grooves. 

Seal groove cleaned properly and 

Low temperature fai 1 ure 
of temperature transducer joint had been made. Also x-rays 
(open ci rcui t )  . 
Ball valve stem seal leakage Seals removed and correctly 
due t o  improper installation. installed. I tem retested satis-  

X-rays indicated a cold solder 

taken t o  verify production unit 
acceptabi 1 i ty. 

factorily. Line Item active in 
test  . 

Vibration failure o f  pilot  
pickup tube due t o  improper 
i nstal l a t i  on satisfactorily. Line Item act ive 

Another pilot pickup tube  installed 
correctly and unit retested 

i n  test. 



LINE ITEM TITLE 

1. ES-11 OWS Relay Modules 

2. HS-8 Water Storage Assembly 

FAILURES RELATED TO PROCEDURAL PROBLEMS 

PROBLEM CORRECT1 ON/STATUS 

Modules cracked du r ing  
shock t e s t  due t o  i n c o r r e c t  
shock l e v e l s .  o r i l y .  L i n e  I t em closed. 

Revised speci f i c a t i  on and re-  
t e s t e d  another module s a t i s f a c t -  

Procedural problem r e s u l t e d  
i n  dome col lapse.  

Procedure co r rec ted  and sa fe ty  
check va lves added t o  t e s t  equip- 
ment. U n i t  g iven s p e c i a l  t e s t  
t o  v e r i f y  acceptabi 1 i ty. Un i t  
accepted by engineer ing and 
p r e s e n t l y  i n  8 month b ioc ide  
t e s t  . 



NASA 

AEROSPACE SAFETY ADVISORY PANEL 

SPECIAL ows INTEREST ITEM rjo. 6 

The Panel showed p a r t i c u l a r  i n t e r e s t  i n  y o u r  management c o n t r o l  
i d e n t i f i e d  as t h e  Problem Cont ro l  Center. We would a p p r e c i a t e  

a l i s t  o f  t h e  problems c u r r e n t l y  i d e n t i f i e d  and l i s t e d  as a c t i v e  

i n  t h i s  management c o n t r o l  area and a l s o  a b r i e f  d e s c r i p t i o n  o f  

how t h e  management system reso lves  these problems, u s i n g  a 

s i n g l e  s i g n i f i c a n t  i t e m  as an example. 

6-  1 



ii 

'b 

Problem Control  Center (PCC) 

The c h a r t e r  f o r  t he  Problem Con t ro l  Center as w e l l  as a f u n c t i o n a l  f l o w  c h a r t  

a re  conta ined i n  enclosed Standard P r a c t i c e  10.015-ACL. (Encl .  1 )  

L i s t  o f  A c t i v e  Problems 

The enclosed l i s t  o f  a c t i v e  problems i s  the  same l i s t  as c a r r i e d  on the  PCC 

board and presented t o  NASA and MDAC management on 4 November 1971 du r ing  the 

OWS Checkout Readiness Review. (Encl  . 2)  

The l i s t  con ta ins  22 open nonconformances. Each was eva lua ted  f o r  impact on 

s t a r t  o f  Phase I (Power O f f )  of checkout and was determined n o t  t o  be a con- 

s t r a i n t .  As may be no ted  i n  the  ' ' s ta tus"  column, I n t e r i m  Use M a t e r i a l  (IUM) 
p a r t s  were employed as a work around i n  some cases. The m a j o r i t y  (13  o f  22) 

o f  t h e  i tems have been reso lved  i n s o f a r  as the i n s t a l l e d  hardware i s  concerned 

b u t  remain open for  management and/or recur rence c o n t r o l  ac t i on .  A l l  i tems 

except one (Rad ia to r  Bypass Valve) are e l e c t r i c a l  and are  t a r g e t e d  f o r  reso lu -  
t i o n  p r i o r  t o  Phase I 1  (Power On) o f  Checkout which i s  scheduled t o  s t a r t  

3 January 1972. 

Sample Problem Handled by PCC 

P/N 1B79441-1, I n d u c t o r  
Suppl i e r  - Vanguard E l  e c t r i  c Company 

F a i l u r e  Report  - FARR 502 024 146 dated 30 A p r i l  1971 (Encl. 3) 
Discrepancy - Loose leads found by Receiv ing I n s p e c t i o n  on 85 o f  85 incoming 

Induc to rs  from supp l i e r .  

Problem Chronology: 

0 4 May 1971 PCC became cogn izant  o f  problem and i n i t i a t e d  p r e l i m i n a r y  

i n v e s t i g a t i o n .  

5-6 May 1971 PCC reviewed problem w i t n  Rece 

ment Engineer ing personnel. 

v ing  I n s p e c t i o n  and Deve op- 

7 May 1971 PCC c l a s s i f i e d  FARR as s i g n i f i c a n t  problem, n o t i f i e d  management 

and pos ted  problem on the  PCC board. 
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Sample Problem Handled by PCC (Continued) 

0 10 May 1971 P C C  prepared in i t ia l  Problem Report. (Encl. 4 )  
c/ 

1 2  May 1971 convened and chaired a meeting of representations of a l l  
involved departments t o  brief the problem and t o  devise a recovery plan. (Encl. 5)  

0 13 May 1971 Engineering issued S t o p  Orders on a l l  next assemblies, estab- 
lished new drawing configuration and init iated necessary revision to 
appl i cab1 e drawi ngs. ( E n d .  6 )  

0 20 May 1971 PCC issued "Recovery Plan" summary sheet t o  program management 
which statused progress t o  date. (Encl .  7) 

24 May 1971 Problem held in PCC pending shipment o f  new parts. 

0 June 1971 Receiving Inspection performed a t  MDAC on new parts a n d  verified 

e. accept ab 

0 June 197 

J 

Problem closed by PCC. 
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SAFETY PANEL QUESTIONS 

1. Specific role MMC is playing in the contamination problem noted by Mathew’s 
Team Review. 

Answer - MMC has a variety of integration tasks concerning contamination. The 
objective of these tasks is to establish component/module contamina- 
tion constraints and asaure that these levels are reflected in appro- 
priate design requirements specifications. They can basically be 
broken up into four major areas which are; 1) contamination control, 
ground operations; 2) on-orbit contamination assessment; 3) contamha- 
tion modeling and analysis; and 4 )  ground tests. 

Contamination control-ground operations establishes and assesses 
contamination levels, controls, and requirements applied to each 
module, experiment and GSE during periods of manufacturing, testing, 
handling, and transportation (including KSC operations). 

On-orbit contamination assessment includes the determination of 
contamination sources, composition, and quantities of contamination 
to determine problem areas and recommend correctfva action. This 
analysis is also used to determine the susceptibility of experiments 
and operational aurfaces to contamination. Plans 8nd procedures for 
real time mission evaluation of contamination for the Cluster is also 
established. 

Analytical modeling and analysis covers developing analytical models 
that will predict the behsvior of the contaminant cloud and surface 
desposition to establish the affects on operational conditions and 
materials. Baseline data for all models will be developed through 
reviews of industrial experimental test programs and ground taste 
programs which have been developed to provide specific data for these 
mode la 

The Skylab Contamination Ground test program is being run to obtain 
data on contaminate cloud behavior and surface deposition in a simu- 
lated space environment using the actual Skylab hardware where possible. 
Data generated by these tests will be used in the analysis effort pre- 
viously described to check the validity of the math models in making 
pre-mission predictions of the extent and nature of contamination 
problems likely to be encountered. 

2. Doe8 MMC have as a SE&I task the assurance that cluster has across-the-board, 
consistent panel nomenclature, coordinate axes, etc? 

Answer - There are no current SE&I tasks to assure that the cluster has across- 
the-board consistent panel nomenclature. Information on the status of 
the individual modules will be forthcoming since the module contractors 
are currently under contract to produce a document on panel nomencla- 
ture and MMC ie planning to propose such a document for the experiments. 
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2. (Continued) 

A level of commonality in this area has been accomplished through 
normal MMC participation in the various program reviews (PDR, CDR, 
C2F2, etc,), 

The Cluster Requirements Specification (CRS) requires that a l l  
modules eventually meet the requirements therein on the labeling Qf 
coordinate axes. There is no S'E&I task to track compliance of this 
item. 

This type of activity will continue. 

3. 

The u8e of different types of switches, lighting, meters, etc. is 
another area of inconsistency for which no SE&I task exists. 
situation has occurred by the levying of different constraints on the 
various contractors. For example, the ATM C69 console employs EL 
lishting and separate switches and circuit breakers whereas, the OWS 
employs overhead lighting and combination switches/circuit breakers. 

The extent of inconsistency in the above areas 8 8  w e l l  as other areas ' 

will be determined during the planned Skylab Systems/Operations Com- 
patibility Assessment Review (SOCAR). With this information, changes 
to the hardware will be recommended in order to accomplish cluster 
wide consistency, or ground rules and constraints will be changed where 
the Skylab schedule does not allow for hardware changes. 

This 

Rationale behind the extent of testing electronic boxes (Flight Units). Question 
arose on the "Using up of life" of boxes, 

Answer - The design integrity of electronic Systems and Components is verified 
by development and qualification tests performed by the vendor during 
the development phase. Final confirmation of the flight article per- 
formance is accomplished by acceptance testing immediately prior to 
delivery by the vendor. The acceptance test provides the assurance 
that the flight hardware will perform in accordance with the technical 
criteria established in the end item specification. These components 
do not undergo any additional testing to verify their specific perfor- 
mance characteristics. They are, however, functionally operated after 
installation or incorporation into a higher assembly or system to 
verify performance on a total systems basis. In summary, the concept 
is one of taking proven components and electronic modules (Black Boxes) 
and incorporating them into vehicle systems, and then testing the 
complete vehicle system. 

A final mission simulation test is then performed on the total inte- 
grated vehicle to insure mission compatibility of all systems and 
readiness for flight. 

This concept results in a minimum testing of flight hardware prior to 
flight while achieving the required degree of assurance of hardware 
performance. 
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Components which have l imi ted  l i f e  i n  t e r m s  of opera t ing  t i m e  or 
number of cyc les  a r e  i d e n t i f i e d  and s p e c i a l  con t ro l s  have been e s t eb -  
l i shed  t o  l i m i t  and c o n t r o l  the  ground usage and test of t hese  items. 

4. CRT on ATM C&D Panel - how a r e  these  made "Safe" 

Answer - Both types of Cathode Ray Tubes (CRTs) used i n  the  ATM C&D Console 
include design f e a t u r e s  and q u a l i f i c a t i o n  t e s t i n g  t h a t  demonstrates 
t h a t  they a r e  s a f e  under the  condi t ions  considered. These same condi- 
t i ons  could cause hazardous ruptures  when the  g l a s s  faces  of t h e  CRTs 
a r e  unprotected.  

The design approach f o r  one type of CRT, used f o r  t he  two 6 1/2 inch 
monitors, was t o  apply an epoxy type coat ing over the  g l a s s  face  of 
t he  tubes. 
X-Ray Scope, was t o  i n s t a l l  the  tube i n  a p ro tec t ive  metal sleeve with 
a t ransparent  end cap, This end cap has  a Pyrex glass face and a 
Lexan p l a s t i c  inner  sh i e ld  bonded t o  the  metal s leeve.  
des ign  

The design technique f o r  the  o the r  CRT, t he  1 1/2 inch 

Spec i f i c  
d e t a i l s  are a v a i l a b l e  upon request .  

5 .  

The two types of CRTs were subjected t o  the same standard impact test. 
This test c o n s i s t s  of dropping a 50 gram s t e e l  b a l l  from a he ight  of 
e i g h t  (8) f e e t  on the  CRT facepla te .  
on t h e  TV Monitor CRT were s a t i s f a c t o r y  (no breakage) but  impacted 
two (2) inches from the  edge so the  test was repeated. The second 
impact test r e s u l t e d  i n  a crack a t  the  back of the  TV tube.  The t e a t  
was considered s a t i s f a c t o r y  a s  the  exposed surface,  t h e  f acep la t e  of 
t h e  CRT, d i d  not  break o r  f a i l .  

The r e s u l t s  of the  f i r s t  drop 

The test r e s u l t s  f o r  the  X-Ray Scope were s a t i s f a c t o r y  as there  was 
no f a i l u r e  under these  tes t  condi t ions ,  T e s t  r e s u l t s  a r e  ava i l ab le  
f o r  condi t ions  i n  excess  of the  requirements. 

Question on "Closed loop" of changes a t  MSC t h a t  impact crew timelines and 
procedures. 

Anawer - During the  recent  Safe ty  Panel review, i t  was pointed out t h a t  t he re  
was no closed loop conf igura t ion  con t ro l  system between the  hardware 
change system and the  procedures change system, This def ic iency  i n  
the  system has also been pointed out  t o  CPD personnel.  The Chief of 
t he  Crew Procedures Divis ion has  accepted an ac t ion  i tem t o  i n v e s t i -  
g a t e  the  con t ro l  of all crew da ta .  He i n  tu rn  has assigned TRW t o  
generate  an i n i t i a l  "Crew Data Control  Plan". 
t o  input  and c r i t i q u e  t h i s  plan w i l l  be formed p r i o r  t o  February 24, 
1972. 

A s t e e r i n g  committee 
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6 ,  MMC-MDAC-E r e l a t i o n s h i p s  on handling of MDA a t  MDAC-E. 
by MDAC-E's handling of MDA upon r e c e i p t  a t  S t .  Louis. 

Answer - 

Include p rob lem noted 

MMC is experiencing the  usual  problems t h a t  could be expected of two 
l a rge  aerospace companies t r y i n g  f o r  the f i r s t  t i m e  t o  work together .  
Generally MDAC-E has been cooperative,  and does r e a c t  t o  our neede. 
No major problems p resen t ly  e x i s t .  There a r e  several poin ts  of d l s -  
agreement with r e spec t  t o  how t o  keep records,  and general  ways of 
doing business .  However, these  a r e  being worked j o i n t l y ,  and e a t i s -  
f a c t o r y  compromise so lu t ions  a r e  expected. 

7. Quest ion on glass window re:  

. F l i g h t  and Test a r t i c l e s  from same ba tch?  

. Design of i n s t a l l a t i o n .  Hornbeck says i t  should be i n  compression only. 
MMC says no. 

Answer - See a t tached  le t te r  t o  D r .  John A. Hornbeck. 

8. E l e c t r i c a l  w i r e  i n  some cases  not  covered by metal o r  o ther  cover t o  p ro tec t  
aga ins t  inadver tan t  s t e p  on o r  o the r  punishment. 

Answer - Exposed cabl ing  f a l l s  i n t o  t h r e e  ca t egor i e s :  

1. Cabling a t tached  t o  i t e m s  t h a t  involve i n - f l i g h t  maintenance and 
replacement. This i s  the  category t h a t  most obviously f a l l s  i n t o  
a c l a s s  t h a t  might r e s u l t  i n  usage as  a handhold, see the  at tached 
photograph. Every e f f o r t  has been made t o  make the  eerv ice  loop 
a s  pro tec ted  and a s  s h o r t  a s  poss ib l e  and s t i l l  meet the  requi re -  
ments f o r  easy  as t ronaut  se rv ice .  

2. Cabling a t tached  t o  components t h a t  a r e  temporar i ly  stowed f o r  
launch and then re loca ted .  
t h a t  is not  an i t e m  of major concern. 

Obviously t h i s  is a temporary s i t u a t i o n  

3. Items not  i nd iv idua l ly  covered bu t  are pro tec ted  by surrounding 
s t r u c t u r e  or equipment. 
has been t o  minimize the  p o s s i b i l i t y  of w i r e  damage by a s t ronau t  
contac t  by e i t h e r  use of covered cable  t r a y s  or placement of wir ing  
i n  such a manner t h a t  t he re  i s  l i t t l e  p robab i l i t y  of acc iden ta l  
contact .  All exposed wir ing  haa been subjec t  t o  d e t a i l e d  reviews 
by both MMC personnel and the  a s t ronau t s  based on t h i s  ground r u l e .  

While we f e e l  the  present  design has m e t  our ob jec t ives  i t  w i l l  be 
c a r e f u l l y  monitored during t r a i n i n g  exe rc i se s  and subsequent crew 
reviews such as p a r t i c i p a t i o n  i n  ground teats  and C2F* exerc ises .  
Any de f i c i enc ie s  noted w i l l  be correc ted  p r i o r  t o  f l i g h t .  

The b a s i c  approach t o  i n t e r n a l  MDA wir ing  
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. 10. 

11. 

12. 

13 

14. 

Mora specifics on "open work" being shipped to KSC for MDA. 

Answer - At the present time no modification kits for installation at KSC are 
programmed for any MMC built hardware. 
management control of this situation and require the signature approval 
of the Vice President of Manned Space Systems before any such work will 
be authorized, There are several potential changes that will probably 
impact GFP installed in the MDA although the only fully defined item 
is a requirement to reinstall the Proton Spectrometer after rework and 
recalibretion at MSFC. 

We arc exercising top level 

Final results of anelyses and closeout of Centaur examination. 

Answer - The results of the Centaur report have been reviewed in depth by the 
Directors of Manufacturing and Test and of Quality. In addition 
Mr. Gerald Brewer of Langley who was a member of the investigating 
panel has been personally contacted at some length to get further in- 
sight to the problems uncovered. At this point in time we feel that 
wherever action was warranted we have initiated steps to achieve the 
necessary improvement. 
the effectiveness of these actions, 

Closeout can only be achieved by monitoring 

Do you have B safety standard for operation of fork lifts and other materials 
handling equipment? 

Answer - The Martin Marietta Corporation has a safety standard for the operation 
of company vehicles. This standard is V-4.0 dated 1-4-71 and is 
applicable to any company vehicle, including fork lifts. 

The standard requires a periodic phyaical examination, requires a 
safety check list for the vehicle which must be completed prior to 
each operation of the vehicle and stipulates other requirementalsafe 
practices while operating the vehicle. 

When have the contents of this safety standard been reviewed with your materials 
handling equipment operators? 

Answer - Safety Standards are periodically reviewed in the Industria 
"tool box" safety meetings. 

Are your materials handling equipment operators regularly examined and certified? 

Answer - Materials handling personnel receive regular physical exami 
are not certified for the job except in the case of crane o 
riggers . 

Do your industrial safety personnel review procedures for lifting and transport- 
ing high value hardware? Do they approve and sign? 

Answer - 

I 

MMC safety personnel review and approve all procedures involving move- 
ment of high value hardware. 
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15. Are your i n d u s t r i a l  s a f e t y  personnel involved i n  planning and advis ing  on s a f e  
movements of high va lue  hardware? 

Answer - MMC s a f e t y  personnel a r c  involved i n  planning and a c t u a l  m o v e  opera- 
t i o n s  of a l l  h igh value hardware. 

16. Do your personnel involved in l i f t i n g  and moving high value hardware have regu- 
l a r  s a f e t y  meetings? 

Answer - 
Do i n d u s t r i a l  s a f e t y  personnel a t tend  these  meetings? 

The movement team is always assembled f o r  a pre-move meeting i n  which 
e l l  p e r t i n e n t  d e t a i l s ,  including s a f e t y  provis ions,  a r e  discussed.  
I n d u s t r i a l  s a f e t y  and System Safe ty  personnel a t t end  these  meetings. 

, 



January 25, 1972 

During yvur rcvic:? sf t h e  P h r t i n  a z f i v i t y  on Skytat, on Jarr!iar;r 
l o t h ,  y3u SU;;~ :sL?:l a profess iopdl  l o o k  a t  the :CDL\/EIXP wir;dow 
iristal l a t i x i .  I would apprec i a t e  yot l r  i d e n t i f i c s i i o n  of sucn 
8 profession<:l .  \Je will proceed t c  ccntacL t h a t  i n 2 i v i d u a l  t o  
a r range  f o r  h i s  revic:-J of the  2csign. Two c o n s u l t a n t s  have 
previously been involved. 

. The f i r s t  c o n s u l t a n t  t h a t  w e  engage2 3n the S190 Wlndo~r 672s 

Mr. Joseph A .  Kies who v i s i t e d  c s  w Decenber 17, 1970. For  
many p a r s  Xr. Kies worked €or  t h e  Saval  Kesearcn Laboratory a t  
White Oak, Maryland under t h e  d i r e c t i m  of D r .  G .  R. I m i n  who 
is a ncte3  ati!Ac)riLy and has dF-velo;ed tSe technique of f r a c t u r e  
mechanics on b r i t t l e  mater ic? ls .  

Both 3;. I w i n  an.? io? Kies have r z t i i e l  f r o n  E1F.L aLCter rwny 
years i n  thc goveriil;lent s e r v i c e  and Dr. I m i n  is na:J a P ro fes so r  
in  Mechacical E n g i n c c r i n s  a t  Lrh igh  rJqiversity a t  3ethlchern, 
Pennsylvznia.  Nr. K i e s  i s  now a corisultin;: enzin-er  workins f o r  
himself at the ncldress 5407 Surrey  "street, Chevy C l 1 t s t 3 ,  Maryland 
20015. Mr. Kies i s  a l s o  consu l t an t  on a deep subZ2rgence v e s s e l  
w i th  glass windms f o r  the Fiaval Research Laboratory and has  
a l s o  dona c o n s u l t a n t  work f o r  the  Zlrrcau of Standards i n  Wdshington. 
During h i s  a s s o c i a t i o n  wi ih  D t .  T.rl:ip, a t  XFX,, J o s e r h  Kies was i n  
charge of a l l .  t h e  e s p e r i n c n t a l  l aborarory  work a s s o c i a t e d  w i t h  
Dr. Irwin's  fracture mechanics inves t i za t ion .  

The second c o m u l t a n t  who helped cs on the S190 Nir,dow ~ 7 2 s  i$r, 
Letghton  O r r  r-dko vi3iiteA us OR Sep tm5er  30, 1 9 7 1  to d i s c u s s  the 
r e s u l t s  of our  brecbki;.g s t r e n g t h  t e s t s  on BK-7 glass .  

, 

. 
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1 X r .  Orr is Yzad or‘ t i l ?  TiiysicaL Testins Departxer~t ,  Glasq Resc, i rc t~ 
Center ,  PPG indr:,:sF,: 3 ,  P i i - t  s b u r ; = h ,  ?2::nsjLvanrs. He has been 

. associated w i t h  Pittsburgh P l a t e  G l a s s  f o r  over 20 years  and it 
was here  t h a t  he developed the  concent r ic - r ing  method of t e s t i n g  
glass  spec iuens .  Mr. O r r  has been d i r e c t l y  involved wi th  the  
phys ica l ly  t e s t i n g  of l i t e r a l l y  thousznds of pieces  of g l a s s ,  
t o  determine t h e  b r e a k k g  s t r e n g t h  of g l a s s  and, wherever poss ib le ,  
the cause of t h e  f a i l u r e  by  i den t i fy ing  t h e  point  a t  which t h e  
f a € l u r e  s t a r t e d  whether i t  be su r face  s c r a t c h ,  surface.  c rush ,  
deep E i s s u t e ,  e t c .  M r .  Orr s t a t e d  t h a t  wc were conducting our 
t es t s  properly and d i d  not suggest  any chsnges i n  our  t e s t  pro- 
cedure.  He plans t o  r e t i r e  i n  F s b r ~ ~ r y ,  1 9 7 2 ,  

A ques t ion  wi th  regard t o  whether the  windows i n  t h e  Program a l l  
came’ from t h e  same g l a s s  mzl ts  was ].eft unanswered during t h c  
meet€ng. Enclosure one s u p p l i e s  t h a t  information.  

KPT:pn . 

LlZL e - e Z A d  q- 

K. P. T i n u o n s  
Program Di rec to r  
Sky l ab  / MS F C 
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Expcrinent a 1 (Uncoated) 5210 18.6 P S I  Press. (Window) 
Test Nodel. - S190 Vibra t ion ,  Shock, I m p a c t  
Glfndow (Ful.1. S i z e )  

Devc l o  pine II t Plod e 1 
s-140 I.Ji.ndow 
( F u l l  SF%=) 

Qualification Eiodel 
S-190 Window 
(Full Size) 

F 1 i g h t  Unit 
S - 1 9 0 W Fnd OW 
( F u l l  Size) 

Backup Uni t  
s-190 Wind0-J 
(Full Sizc )  

3948 

3948 

18.6 PSI  Fress. (Window) 
VLbrat: J-on, Shock 

30. PSI Pressurl-:  (Glass) 
18.6 P S I  Press.  (Windcw) 
VibratI.on, Shock 

52G2 30 PSI Pressu re  (Glass) 
12 PSI Press. (Windorr) 
Low Level  Rzcdcm Vibra t ion  

3705 D i t t o  

Spare Glass No. 1 5390 None 
(Uncu L ) 

Spore G l n s s  No. 2 5478 None 
(Uncut ) 

Test Spacimenc  (57) 5066 11 PSI Pressure 
(6' '  Dia x l/4) Concentrlc Ring 

Test Specimens (63) 6010 11 PSI Pressure 
(6'' Dia x 1 / 4 )  Concentric Mng 

T e s t  S p e c i m e n s  ( 4 0 )  5507 11 PSI Pressure 
(6'' Dia x l / 4 )  Concentric Ring 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, D.C. 20546 

REPLY TO 
ATTN OF: * 

TO : A P A / S p e c i a l  A s s i s t a n t ,  Aerospace S a f e t y  Pane l  

FROM: MM/NASA Di rec tor  fo r  L i f e  Sc iences  

SUBJECT: Sugges ted  Response t o  Ac t ion  I t e m ,  
December 1971, Aerospace S a f e t y  Advisory  
Pane l  Meeting - "ICONS" 

Fol lowing t h e  comments by D r .  Harold Agnew a t  the Aerospace 
S a f e t y  Advisory  Pane l  meet ing,  t h e  O f f i c e  of L i f e  S c i e n c e s  
undertook a rev iew of the  subject of ICONS (Stable 
isotopes o f  C, 0, N and S ) .  T h i s  examina t ion  looked 
a t  the s u b j e c t  of ICONS a t  t w o  l e v e l s :  (1) the i r  use  
and a p p l i c a t i o n  t o  Sky lab  (i .e. , Skylab  Medical  Experiments  
A l t i t u d e  T e s t  DMEAT7 and f l i g h t  expe r imen t s )  ; and 
( 2 )  their  subsequenF a p p l i c a b i l i t y  as a method f o r  
f u t u r e  measurements of b i o l o g i c a l  factors .  

The c o n c l u s i o n s  drawn from t h i s  rev iew are as fo l lows :  

1. The a v a i l a b i l i t y  of q u a n t i t i e s  of  t h e  v a r i o u s  
ICONS, up t o  nuw, has been  q u i t e  l i m i t e d .  As a r e s u l t ,  
the  e x p e r i e n c e  w i t h  t h e \ . u s e  of  these m a t e r i a l s  i n  ground- 
based  laboratories i s  a l s o  q u i t e  l i m i t e d  a t  t h i s  t i m e .  

2 .  U n t i l  a s u f f i c i e n t l y  e x t e n s i v e  d a t a  base i s  
a v a i l a b l e  upon which t o  reach a d e c i s i o n  t o  s u b s t i t u t e  
t h e  u s e  o f  an  ICONS t e c h n i q u e  as  a rep lacement  f o r  
s t a n d a r d i z e d  and w e l l  established t e c h n i q u e s ,  ICONS 
shou ld  n o t  be recommended f o r  use  i n  f l i g h t  programs 
such  as Sky lab  ( i . e .  SMEAAT and f l i g h t ) .  It is  concluded 
therefore t h a t  the  s u b s t i t u t i o n  of ICONS t e c h n i q u e s  on 
Skylab  i s  n o t  a d v i s a b l e .  A s  w a s  p r e s e n t e d  a t  t h e  S a f e t y  
Advisory  Pane l  meet ing ,  the  s k y l a b  SMEAT i s  t o  be performed 
as n e a r  a ground-base dress rehearsal  for  the medica l  
expe r imen t s  t o  be done on the Skylab  f l i g h t s .  The SMEAT 
t h e r e f o r e  canno t  be c o n s i d e r e d  as a separate and discrete 
e n t i t y  from t h e  f l i g h t -  tests. Thus, the use  o f  ICONS for  
the SMEAT i s  c o n s i d e r e d  u n a c c e p t a b l e  as  a s u b s t i t u t e  for  
a c u r r e n t  onboard measurement o r  as  a new ground t e c h n i q u e  
t o  collect d a t a  for  Skylab .  

Attachment F 
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3. Ex tens ive  ground-based expe r i ence  i s  a l s o  needed 
t o  e s t a b l i s h  t h e  v a l u e  of ICONS as a means for  o b t a i n i n g  
both new t y p e s  of d a t a  and new measurements f o r  the  
f u t u r e .  The use of ICONS d o  appear  most promising and 
o f f e r s  p o t e n t i a l  as a f u t u r e  r e s e a r c h  too l  for biological 
measurements. To t h i s  end, NASA L i f e  Sciences w i l l  
con t inue  t o  examine ICONS a s  a developing  technology.  

4. ICONS w i l l  be d i s c u s s e d  a t  t h e  n e x t  L i f e  Sc iences  
C o m m i t t e e  (LSC) meeting ( t h e  s c i e n t i f i c  a d v i s o r y  group for 
NASA L i f e  Sc iences )  i n  A p r i l .  D r .  Wright Langham from 
Los Alamos is be ing  asked by t h e  LSC Chairman t o  p r e s e n t  
the AEC e x p e r i e n c e  w i t h  these materials t o  the committee. 
Through t h i s  p r e s e n t a t i o n  and d i s c u s s i o n ,  t h e  LSC w i l l  
have the o p p o r t u n i t y  t o  recommend what cour se  NASA 
should  take r e l a t i v e  t o  the use  o f  ICONS for t h e  f u t u r e .  

The above review and t h e  NASA conc lus ions ,  d i s c u s s e d  above, 
w e r e  reached fo l lowing  D r .  Agnew's comments a t  t h e  Aerospace 
S a f e t y  Advisory Panel  meeting. W e  cons idered  h i s  comments 
about  ICONS as b e i n g  offered as a means f o r  improving o u r  
d a t a  r e t u r n  from t h e  Skylab ground t e s t i n g  program. W e  
wish  t o  thank  D r .  Agnew for  h i s  comments because  w e  f e e l  
t h a t  he has focused ou r  a t t e n t i o n  t o  a v e r y  promising 
t echn ique  fo r  t h e  f u t u r e .  

Cha r l e s  A .  Berry,  M. 'D. 


