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CONTRACTUAL O R I G I N  OF THE INVENTION 

The U n i t e d  S t a t e s  Government h a s  r i g h t s  i n  t h i s  inven- 

t i o n  p u r s u a n t  t o  C o n t r a c t  N o .  W-31-109-ENG-38 between t h e  

U .  S.. Depar tment  o f  Energy and ~ r g o n n e  ~ a t i o n a l '  L a b o r a t o r y .  

CROSS REFERENCE TO RELATED APPLICATION 

The p r e s e n t  i n v e n t i o n  i s , r e l a t e d  t o  co-pending U.S. 

p a t e n t  a p p l i c a t i o n  S e r i a . 1  N o .  . ,  e n t i t l e d  IMPROVED 

MATERIAL BAGGING DEVICE,  f i l e d  , i n  t h e  

names o f  C h a r l e s  G. Wach, R o b e r t  E. Ne l son  and S t e p h e n  B. 

1 0  Brak,  U.S. DOE Docket N o .  S-53,857 and t o  co-pending U.S. 

P a t e n t  A p p l i c a t i o n  S e r i a l  N o .  , e n t i t l e d  BAG-OUT 

MATERIAL HANDLING SYSTEM, f i l e d  , i n  t h e  

name o f  S t e p h e n  Brak,  U.S. DOE Docket  N o .  S-57,626, t h e  

d i s c l . o s u r e s  o f  which a r e  e x p r e s ' s l y  i n c o r p o r a t e d  h e r e i n  

by r e f e r e n c e .  

BACKGROUND OF THE INVENTION 

The p r e s e n t  i n v e n t i o n  r e l a t e s  g e n e r a l l y  t o  a bagg ing  

d e v i c e  and ,  more s p e c i f i c a l l y ,  t o  a d e v i c e  f o r  u s e  i n  t r a n s -  

f e r r i n g  c o n t a m i n a t e d  mater ia l  t h r o u g h  a w a l l  f rom a contami-  

20 n a t e d  chamber t o  a c l e a n  chamber from which c o n t a m i n a t e d  g a s  

and dust are substantially, e x v l u d e d ,  



The p r e s e n t  i n v e n t i o n  a f f o r d s  improvements o v e r  t h e  

bag-out p o r t  d e s i g n  d i s c l o s e d  i n  t h e  co-pending p a t e n t  

a p p l i c a t i o n  e n t i t l e d  IMPROVED MATERIAL BAGGING DEVICE by 

i n v e n t o r s  C h a r l e s  G. Wach, R o b e r t  E.  Ne l son  and S t e p h e n  B e  

Brak.  Bag-out p o r t s  a r e  o f  c o n s i d e r a b l e  i m p o r t a n c e  i n  

t h e  n u c l e a r  i n d u s t r y  where c o n t a m i n a t e d  s u b s t a n c e s ' m u s t  

be  t r a n s f e r r e d  f rom one  chamber t o  a n o t h e r  w i t h o u t  t h e  

r e l e a s e , o f  c o n t a m i n a t e d ' g a s  o r  material  i n t o  t h e  atmos- 

p h e r e  o r  immediate  a r e a .  The t r a n s f e r  o f  c o n t a m i n a t e d  
. . 

1 0  m a t e r i a l s  is c o m p l i c a t e d  d u e  t o  h i g h  l e v e l s  o f  r a d i a t i o n  

which .mandate t h e  u s e  o f  remote m a n i p u l a t o r s .  

P r i o r  a r t  bag-out  p o r t s  t y p i c a l l y  i n c l u d e  a p o r t .  

s t r u c t u r e  t o  which a  p l a s t i c  bag is s e c u r e d  by h o s e  c lamps.  

A f t e r  c .ontaminated  m a t e r i a l  is d e p o s i t e d  i n  t h e  p l a s t i c  

bag and p o r t  s t r u c t u r e ,  t h e  hose  c lamp is r e l e a s e d u s i n g  
- .  

a  s c r e w d r i v e r  and a  new p l a s t i c  bag i s .  t h e n  s t r e t c h e d  o v e r  

t h e  p o r t .  T h i s  bagg ing  o p e r a t i o n  is d i f f i c u l t  t o  pe r fo rm 

w i t h  remote  m a n i p ~ l a t o r s ~ ~ t i m e  consuming and e x p e n s i v e .  

The above r e f e r e n c e d  co-pending a p p l i c a t i o n  o f  Wach, 

e t  a l ,  d i s c l o s e s  a  strut-ture which p r o v i d e s  f o r  t h e  con- 

t i n u o u s  d i s p e n s i n g  of  a  p l e a t e d  p l i a b l e  t u b e  f rom a  r i g i d  

s u p p o r t  c a r t r i d g e  p o s i t i o n e d  . in  a n  a p e r t u r e  o f  a  w a l l  

s e p a r a t i n g  t h e  t w o  chambers.  The p l i a b l e  t u b e  is s e a l a b l e  

a t  one  end; c l b s i n g  t h e  o p e n i n g  between t h e  chamber. 

M a t e r i a l  d e p o s i t e d  i n  t h e  p l i a b l e  t u b e  is s e a l e d  w i t h i n  a  

p o r t i o n  which is s e v e r e d  f rom t h e  r e m a i n d e r  o f  t h e  p l i a b l e  

t u b e  whi le .  m a i n t a i n i n g  a  s e a l e d  r e l a t i o n s h i p  between t h e  

t w o  chambers.  Waste r e m n a n t s  o f  t h e  c a r t r i d g e  and 

bag a r e .  d e p o s i t e d  i n  t h e  c o n t a m i n a t e d  chamber. 



SUMMARY- OF THE INVENTION - 
The p r e s e n t  i n v e n t i o n  p r o v i d e s  f o r  t h e  s a f e  r e p l a c e -  

ment  of t h e  b a g g i n g  mater ia l  i n  a b a g g i n g  d e v i c e  f o r  re- 

m o t e l y  h a n d l i n g  c o n t a m i n a t e d  mater ia ls  , and e l i m i n a t e s  

t h e  d i s c h a r g e  o f  t h e  d e p l e t e d  t r a n s f e r  e l e m e n t s  i n t o  t h e  

c o n t a m i n a t e d  chamber.  

' The p r e s e n t  i n v e n t i o n  c o n t e m p l a t e s  a b a g g i n g  d e v i c e  

f o r  t r a n s f e r r i n g  material  f rom o n e  chamber t h r o u g h  a n  open- 

i n g  i n  a w a l l  t o  a second  chamber.  . The b a g g i n g  d e v i c e  in -  

1 0  c l u d e s  a n  o u t e r  h o u s i n g  h a v i n g  o p e n  p r o x i m a l  and  d i s t a l  

e n d s  w i t h  r e s p e c t  t o  t h e  wal l ,  communica t ing  w i t h  t h e  open- 

i n g  a t  i t s  p r o x i m a 1 , e n d .  An i n n e r  h o u s i n g  h a v i n g  corre- 

s p o n d i n g  open p r o x i m a l  and d i s t a l  e n d s  is s p a c e d  concen-  

t r i c a l l y  w i t h i n  t h e  o u t e r  h o u s i n g .  Mounting means s e a l a b l y  

s e c u r e  t h e  i n n e r  h o u s i n g  to  t h e  o u t e r  h o u s i n g  a t  t h e i r  res- 

p e c t i v e  d i s t a l  e n d s ,  c l o s i n g  t h e  d i s t a l  end  o f  t h e  o u t e r  

h o u s i n g  and d e f i n i n g  an  a n n u l a r  chamber be tween t h e  i n n e r  

and o u t e r  h o u s i n g s  which is o p e n  a t  t h e  p r o x i m a l  end o f  t h e  

h o u s i n g s .  The i n n e r  h o u s i n g  is w i d e r  h a v i n g  a l a r g e r  o u t e r  

20 c i r c u m f e r e n c e  a t ' i t s  d i s t a l  end  t h a n  a t  i t s  p r o x i m a l  end 

p o r t i o n .  A bagg ing  material  s u c h  as '  a p l e a t e d , .  p l i a b l e  

t u b e  i n  c o m b i n a t i o n  w i t h  means f o r  s l i d a b l y  e n g a g i n g  it i n  ' 

s e a l e d  r e l a t i o n s h i p  w i t h  t h e  i n n e r  h o u s i n g  is d i s p o s e d  

w i t h i n  t h e  a n n u l a r  s p a c e  o n  t h e  widened p o r t i o n  o f  t h e  inner 

h o u s i n g .  The. s e a l e d  end o f  t h e  p l i a b l e  t u b e  is p o s i t i o n e d  

o v e r  t h e  p r o x i m a l  open  end  o f  t h e  i n n e r  h o u s i n g  so a s  t o  

i s o l a t e  t h e  second  chamber f rom t h e  f i r s t  chamber.  

. ' I n  o p e r a t i n n ,  w i t h  t h e  p l i a b l e  t u b e  s e a l a b l y  c l o s e d  

o v e r  t h e  p r o x i m a l  end o f  t h e  i n n e r  h o u s i n g ,  . t h e  t u b e  



r e c e i v e s  material  from t h e  f i r s t  chamber w i t h  t h e  s e a l e d  

p o r t i o n  o f  t h e  t u b e  t h e n  d i s p l a c e d  o u t  f r o m  t h e  h o u s i n g s  

i n t o  t h e  second  chamber where  'it is  t h e n  f i r s t  s e a l e d  and 

t h e n  s e v e r e d  s o  a s  to  e n c l o s e  t h e  m a t e r i a l  i n  t h e  s e a l e d  

p o r t i o n  o f  t h e  p l i a b l e  t u b e  f o r m i n g  a b a g - l i k e  c o n t a i n e r .  

The p l i a b l e  t u b e  r e m a i n s  s e a l a b l y  c l o s e d  o v e r  t h e  open  

p r o x i m a l  end o f  t h e  i n n e r  h o u s i n g .  The bag-out  p o r t  s y s t e m  

o f  t h e  p r e s e n t  i n v e n t i o n  p r e v e n t s  t h e  t r a n s f e r  o f  a i r  and 

d u s t  be tween chambers  and  allows t h e  p l i a b l e  t u b e  t o  re- 

1 0  c e i v e  a d d i t i o n a l  c o n t a m i n a t e d  material  w i t h o u t  n e c e s s i t a t -  

i n g  t u b e  r e p l a c e m e n t .  

The p l i a b l e  t u b e ,  when s u b s t a n t i a l l y  d e p l e t e d ,  s l i d e s  

o n t o  t h e  na r row p o r t i o n  o f  t h e  i n n e r  h o u s i n g  t o  a l l o w  a new 

p l i a b l e  t u b e  to  b e  p o s i t i o n e d  o v e r  t h e .  o l d  p l i a b l e  t u b e  and 

t o  b e  s l i d a b l y  p o s i t i o n e d  o n  t h e  expanded p o r t i o n  o f  t h e  . 

i n n e r  h o u s i n g .  The new- p l i a b l e  t 'ube is e x t e n d e d  o v e r  t h e  

o l d  p l i a b l e  t u b e  and t h e  p r o x i m a l  end o f  t h e  i n n e r  h o u s i n g  

where  i t  is c l o s e d  and s e a l e d .  N e w  mate r ia l ,  b e i n g  t r a n s -  

f e r r e d  t h r o u g h  t h e  i n n e r  h o u s i n g ,  removes  t h e  r e m n a n t s  o f  

t h e  o l d  p l i a b l e  t u b e  f rom t h e  n a r r o w  p o r t i o n  of t h e  i n n e r  

h o u s i n g  and e x t e n d s  t h e  new p l i a b l e  t u b e  i n t o  t h e  s e c o n d ,  

or  c l e a n  chamber.  The o l d  p l i a b l e  t u b e  and t h e  newly  de-  

p o s i t e d  mater ia l  are t h e n  s e a l e d  i n  t h e  new p l i a b l e  t u b e  

as d e s c r i b e d  p r e v i o u s l y .  

Thus t h e  p r e s e n t  . i n v e n t i o n  p r o v i d e s  a b a g g i n g  d e v i c e  

which allows f o r  t h e  t r a n s f e r  o f  material  f r o m a  f i r s t  

chamber t o  a second  chamber t h r o u g h  a n  o p e n i n g  i n  a d i v i d -  

i n q  w a l l  w h i l e  m a i n t a i n i n g  a s e a l a b l y  c l o s e d  r e l a t i o n s h i p  

be tween t h e  chambers .  The b a g g i n g  material  c a n  b e  r e p l a c e d  



and removed from t h e  s e c o n d ,  c l e a n  chamber w i t h o u t  any  

d i s c h a r g e , o f  waste m a t e r i a l  f rom t h e  c o n t a m i n a t e d  chamber. 

O t h e r  f e a t u r e s  and a d v a n t a g e s  o f  t h e  p r e s e n t  i n v e n t i o n  

w i l l  b e  a p p a r e n t  from t h e  f o l l o w i n g  d e s c r i p t i o n  and c l a i m s  

and a r e  i l l u s t r a t e d  i n  t h e  accompanying d r a w i n g s  which ,  by 

way b f  i l l u s t r a t i o n ,  show p r e f e r r e d  embodiments  o f  t h e  p r e -  

s e n t  i n v e n t i o n  and t h e  p r i n c i p l e s  t h e r e o f  and w h a t , i s  now 

c o n s i d e r e d  t o  be  t h e  b e s t  mode i n  which t o  a p p l y  t h e s e  

p r i n c i p l e s .  O t h e r  embodiments o f  t h e  i n v e n t i o n  embodying 

1 0  t h e  s a m e  o r  e q u i v a l e n t  p r i n c i p l e s  may b e  used  and s t r u c -  

t u r a l  changes  may be  made a s  d e s i r e d  by t h o s e  s k i l l e d  i n  

t h e  a r t  w i t h o u t  d e p a r t i n g  f rom t h e  p r e s e n t  i n v e n t i o n  and 

t h e  purv iew o f  t h e  appended c l a i m s .  

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a s e c t i o n a l  t o p  v iew o f  a bagg ing  d e v i c e  

embodying t h e  p r i n c i p l e s  o f  t h e  p r e s e n t  i n v e n t i o n ;  

FIG. 2  is a s e c t i o n a l  s i d e  v iew o f  a  l o a d i n g  s l e e v e  

and a  f r a c t i o n a l  p o r t i o n  o f  t h e  bagg ing  d e v i c e  i n c o r p o r a t i n g  

t h e  p r i n c i p l e s  o f  t h e  p r e s e n t  i n v e n t i o n ;  

20 FIG. 3 is a  f r o n t  v iew p a r t l y  i n  s e c t i o n  o f  a  bagg ing  

d e v i c e  and t h e  bag d i s p e n s i n g  means w i t h  t h e  bag removed 

i n c o r p o r a t i n g  t h e  p r i n c i p l e s  o f  t h e  p r e s e n t  i n v e n t i o n  o n  

t h e  l i n e  3-3 o f  FIG. 1; 

FIG. 4 is a f r o n t  v iew o f  a  bagg ing  d e v i c e  and bag 

d i s p e n s i n g  means i n c o r p o r a t i n g  t h e  p r i n c i p l e s  o f  t h e  

p r e s e n t  i n v e n t i o n ;  and 

FIG. 5 is a  s e c t i o n a l  s i d e  v iew o f  a n  a l t e r n a t e  emobod- 

ment of a bagg ing  d e v i c e  embodying t h e . p r i n c i p l e s  o f  t h e  

p r e s e n t  i n v e n t i o n .  



DESCRIPTION OF THE PREFERRED EMBODIMENT 

The p r e s e n t  i n v e n t i o n  w i l l  b e  d e s c r i b e d  i n  d e t a i l  as 

a bagg ing  d e v i c e .  f o r  t r a n s f e r r i n g  r a d i o a c t i v e  m a t e r i a l  from 

a n  a r e a  o f  h i g h  l e v e l  r a d i a t i o n  t o  a n  a r e a  o f  l o w  l e v e l  

r a d i a t i o n ,  w i t h  t h e  u n d e r s t a n d i n g  t h a t  t h e  p r e s e n t  d i s c l o -  

s u r e  is t o  b e  c o n s i d e r e d  a s  'an e x e m p l i f i c a t i o n  o f  t h e  p r i n -  

c i p l e s  o f  t h e  . i n v e n t i o n  and is n o t  i n t e n d e d  t o  l i m i t  t h e  

embodiment i l l u s t r a t e d .  Thus ,  t h e  b a g g i n g ' d e v i c e  o f  t h e  

s u b j e c t  i n v e n t i o n ,  g e n e r a l l y . d e s i g n a t e d  b y ' n u m e r a l  11 a s  

1 0  bes t  seen i n  FIG. 1, is  shown m o u n t e d . i n  t h e  a p e r t u r e  1 5  o f  

a  w a l l  1 4 ,  which s e p a r a t e s  a  f i r s t  c o n t a m i n a t e d  chamber 1 3  

from a . second c l e a n  chamber 12 .  The bagg ing  d e v i c e  11 is 

comprised  of  t h e  f o l l o i v i n g  m a j o r  e l e m e n t s :  a n  i n n e r  hous- 

i n g  21, a n  o u t e r  h o u s i n g  51,  and bagg ing  means' s u c h  a s  

p l i a b l e  t u b e  31. 

The i n n e r  hous ing  21, o u t e r  hous ing  5 1  and t h e  p l e a t e d ,  

p l i a b l e  bag 31 may have  any c r o s s - s e c t i o n a l  s h a p e ,  however,  

it is r e l a t i v e l y  e a s y  t o  o b t a i n  t h e  n e c e s s a r y  s e a l e d  r e l a - .  

t i o n s h i p  between t h e  v a r i o u s  components  o f  t h e  p r e s e n t  in-  

20 v e n t i o n  when t h e y  have  a  c i r c u l a r  c r o s s - s e c t i o n a l  s h a p e .  

T h e r e f o r e ,  t h e  p r e s e n t  i n v e n t i o n  i s  d e s c r i b e d  w i t h  r e g a r d  

t o  a  bagging d e v i c e  where t h e  m a j o r  e l e m e n t s  h a v e  a cir-  

c u l a r  c r o s s - s e c t i o n a l  shape .  

The o u t e r  hous ing  5 1  h a s  a  d i s t a l  end 53 e x t e n d i n g  

i n t o  t h e  c o n t a m i n a t e d  chamber 1 3  and a  p r o x i m a l  end 54 com- 

m u n i c a t i n g  w i t h  open ing  15 .  A r i m  55 is mounted by 

s u i t a b l e  means s u c h  a s  w e l d i n g  t o  t h e  p r o x i m a l  end 54 of  

t h e  o u t e r  hous ing  51. The o u t e r  h o u s i n g  5 1  is s e c u r e d  t o  

t h e  w a l l  14  by means o f  b o l t s  56 ,  see FIG. 3 ,  e x t e n d i n g  



t h r o u g h  t h e  r i m  55  and t h r e a d a b l y  r e c e i v e d  i n t o  h o l e s  i n  

t h e  w a l l  1 4 .  W h i l e  FIG. 1 shows o u t e r  h o u s i n g  5 1  mounted 

t o  w a l l  1 4  a t  o n e  o f  i t s  e n d s ,  o u t e r  h o u s i n g  may b e  mounted 

t o  w a l l  1 4  a t  a n y  p o i n t  a l o n g  i t s  l e n g t h  i n  p r a c t i c i n g  t h e  I 

p r e s e n t  i n v e n t i o n .  

An i n n e r  h o u s i n g  2 1  is p o s i t i o n e d  i n  a c o n c e n t r i c a l l y  

s p a c e d  r e l a t i o n s h i p  w i t h i n  t h e  o u t e r  h o u s i n g  51.  The i n n e r  

h o u s i n g  2 1  h a s  a n  o p e n  p r o x i m a l  end  24 and a n  o p e n  d i s t a l  

end  23  c o r r e s p o n d i n g  t o  t h e  p r o x i m a l  and  d i s t a l  e n d s  54 ,  

1 0  53 o f  o u t e r  h o u s i n g  51.  Mount ing means f o r  s e a l a b l y  s e c u r -  

i n g  t h e  i n n e r  h o u s i n g  2 1  t o  t h e  o u t e r  h o u s i n g  5 1  i n c l u d e s  

a n  o u t w a r d l y  e x t e n d i n g  f l a n g e  o r  r i d g e  22 a t  t h e  d i s t a l  end  

23  o f  t h e  i n n e r  h o u s i n g  2 1  which  is s e c u r e d  t o  'an i n w a r d l y  

e x t e n d i n g  f l a n g e  52 o f  t h e  o u t e r  h o u s i n g  5 1  by  means  o f  

b o l t s  58.  Thus ,  t h e  i n n e r  and  o u t e r  h o u s i n g s  21,  5 1  d e f i n e  

a n  a n n u l a r  chamber  1 8  t h e r e b e t w e e n  c l o s e d  a t  t h e  r e s p e c t i v e  

d i s t a l  e n d s  23 ,  53  and o p e n  a t  t h e  r e s p e c t i v e  ' p r o x i m a l  e n d s  

24 ,  54 o f  t h e  h o u s i n g s  21 ,  51: The i n n e r  h o u s i n g  2 1  f u r t h e r  

d e f i n e s  a  p a s s a g e  1 9  e x t e n d i n g  t h e r e t h r o u g h  f rom t h e  con t amin -  

20 a t e d  chamber  1 3  t o  t h e  c l e a n  chamber  1 2 .  

The i n n e r  h o u s i n g  2 1  h a s  a na r rowed  p o r t i o n  26 o f  re- 

duced  o u t e r  c i r c u m f e r e n c e  p r o x i m a t e l y  l o c a t e d  w i t h  r e s p e c t  

t o  and s e p a r a t e d  by  means o f  a t a p e r e d  s e c t i o n  27 f r o m  a 

w i d e r  p o r t i o n  25  o f  i n n e r  h o u s i n g  21. 

A p l i a b l e  t u b e  3 1  o f  b a g g i n g  m a t e r i a l  h a v i n g  a d i s t a l  

end  34 and  a p r o x i m a l  end  35  is s e c u r e d  by  O- r ing  r e t a i n e r  

32 a t  i t s  d i s t a l  end 34 t o  t h e  w i d e  p o r t i o n  25 o f  t h e  

i n n e r  h o u s i n g  21. The O- r ing  r e t a i n e r  32 e l a s t i c a l l y  - con- 

t r a c t s  a b o u t  t h e  i n n e r  h o u s i n g  2 1  i n  a s e a l e d  manner .  The 



p r o x i m a l  end 35  o f  t h e  p l i a b l e  t u b e  3 1  e x t e n d s  o u t w a r d l y  

beyond h o u s i n g s  21, 5 1  t o  a s e a l e d  c l o s u r e  p o r t i o n  36 

which p r e v e n t s  t h e  movement of a t m o s p h e r e  and d u s t  t h r o u g h  

t h e  p a s s a g e  1 9  o f  t h e  i n n e r  h o u s i n g  21  be tween  t h e  contamin-  

a t e d  chamber 1 3  and t h e  c l e a n  chamber 12 .  The p l i a b l e -  

t u b e  3 1  is  c o l l a p s e d  upon i t s e l f  f o r m i n g  p l e a t s '  3 7 . a l l o w -  

i n g  a s u b s t a n t i a l  l e n g t h  o f  b a g g i n g  mater ia l  to  b e  s t o r e d  

i n  a s m a l l  area. T h e  p l e a t s  37 c a n  b e  molded or  formed as 

a n  i n t e g r a l  p a r t  o f  t h e  p l i a b l e  tube, .  An embodiment o f  t h e  

1 0  p r e s e n t  i n v e n t i o n  i n c l u d e s  a l t e r n a t i n g  n a r r o w  and w i d e .  

bands  which  c a n  b e  p l e a t e d  t o g e t h e r  i n  a c c o r d i o n - l i k e  

f a s h i o n .  

Temporarily.disregarding t h e  second  p l i a b l e  t u b e  

d e s i g n a t e d  by  numera l  31A,. mater ia l  f rom t h e  c o n t a m i n a t e d  

chamber 1 3  is r e c e i v e d  w i t h i n  p a s s a g e  1 9 ,  pushed  t h r o u g h  

t o w a r d s  t h e  p r o x i m a l  end  24 o f  t h e  i n n e r  h o u s i n g  21,  and 

i n t o  t h e  p r o x i m a l  end 35  o f  t h e  p l a s t i c  t u b e  31. A s  t h e  

mater ia l  is pushed  f u r t h e r  i n t o  t h e  c l e a n  chamber  1 2 ,  t h e  

p l e a t e d ,  p l i a b l e  t u b e  3 1  u n f o l d s  and e x t e n d s  o u t w a r d l y  

20 f rom t h e  h o u s i n g s  21, 51. The p l i a b l e  t u b e  3 1  is  t h e n  

f i r s t  h e a t  s e a l e d  and t h e n  s e v e r e d  a l o n g  t h e  seal  l e a v i n g  

t h e  s e v e r e d  p o r t i o n  c l o s e d  a b o u t  t h e  c o n t a m i n a t e d  mater ia l  

i n  a b a g - l i k e  manner ,  and t h e  r e m a i n i n g  p o r t i o n  o f  t h e  

t u b e  3 1  is s e a l a b l y  c l o s e d  a b o u t  t h e  o p e n  p r o x i m a l  end  24 o f  

t h e  i n n e r  h o u s i n g  2 1  t h e r e b y  p r e v e n t i n g  movement o f  atmos- 

p h e r e  and d u s t  be tween t h e  c o n t a m i n a t e d  and  c l e a n  chambers  

D i s p e n s i n g  means 46 is s e c u r e d  t o  t h e  r i m  55 o f  t h e  
't. 

o u t e r  h o u s i n g  5 1  t o  f a c i l i t a t e  t h e  u n f o l d i n g  and  movement 



o f  t h e  p l i a b l e  t u b e  3 1  o u t w a r d l y  f r o m  t h e  i n n e r  and o u t e r  

h o u s i n g s  21, 51. The d i s p e n s i n g  means 46 is  d i s c u s s e d  i n  

g r e a t e r  d e t a i l  below. 

A bag s u p p o r t  means s u c h  a s  p l a t f o r m  6 1  e x t e n d s  o u t -  

w a r d l y  f rom below t h e  i n n e r  and o u t e r  h o u s i n g s  21, 5 1  t o  

p r o v i d e .  s u p p o r t  f o r  t h e  p l i a b l e  t u b e  3 1  and t h e  mater ia l  

t h a t  may b e  c o n t a i n e d  t h e r e i n  d u r i n g  t h e  s e a l i n g  and c u t t i n g  

o p e r a t i o n .  . 

When t h e  p l i a b l e  t u b e  3 1  h a s  been  s u b s t a n t i a l l y  de- 

1 0  p l e t e d  f rom i n n e r  h o u s i n g  21 ,  t h e  f u r t h e r  i n t r o d u c t i o n  o f  

material  i n t o  t h e  p l i a b l e  t u b e  s l i d a b l y  d i s p l a c e s  t h e  

r e m n a n t s  o f  t h e  p l i a b l e  t u b e  3 1  and O- r ing ,  r e t a i n e r  32  

a l o n g  t h e  wide  p o r t i o n '  25 o f  . i n n e r  h o u s i n g  21,  p a s t .  t h e  

t a p e r e d  p o r t i o n  27 t h e r e o f ,  t o  t h e  na r row p o r t i o n  26. The 

r e m n a n t s  o f  t h e  o l d  p l i a b l e  tube .  3 1  are  g e n e r a l l y  d e s i g -  

n a t e d  by  t h e  l e t t e r  A. Thus ,  t h e  O-r ing  r e t a i n e r  32A o f  . 

t h e  d e p l e t e d  p l i a b l e  t u b e  31A is  p o s i t i o n e . d  o n  t h e  n a r r o w  

p o r t i o n  26 o f  i n n e r  h o u s i n g - 2 1 . .  A f t e r  t h e  material h a s  

' b e e n  s e a l e d  i n  a s e c t i o n  o f  t h e  p l i a b l e  t u b e  31,  t h e  t u b e  

20 s e v e r e d ,  and t h e  b a g - l i k e  e n c l o s u r e  removed, t h e  c l o s u r e  

36A and t h e  p r o x i m a l  end 31A o f  t h e  t u b e  are t u c k e d  o u t  o f  

t h e  way w i t h i n  p a s s a g e  1 9  o f  t h e  i n n e r  h o u s i n g  21. A s  w i l l  

b e  d i s c u s s e d  i n  d e t a i l  be low,  t h e  r o l l e r  ,assembl-y p o r t i o n  

o f  d i s p e n s i n g  means 46 c a n  b e  p o s i t i o n e d  away f r o m  t h e  

a n n u l a r  s p a c e  1 8  t o  f a c i l i t a t e  t h e  i n s e r t i o n  o f  a new 

p l i a b l e  t u b e  3 1  t h e r e i n .  

The r e p l a c e m e n t  p l i a b l e  t u b e  3 1  is  open  a t  t h e  d i s t a l  

end  3 4  t h e r e o f  and p o s i t i o n e d  o v e r  t h e  d i s t a l  end  23 o f  

i n n e r  h o u s i n g  2 1  and 0 - r i n g  r e t a i n e r  32A o f  t h e  o l d  . .  



p l i a b l e  t u b e  31A which  is  r e c e s s e d  on  n a r r o w  26. 

A f t e r  t h e  new p l i a b l e  t u b e  3 1  h a s  b e e n  mounted,  i t s  p r o x i -  

m a l  end 3'5 is e x t e n d e d  o v e r  t h e  o l d  p l i a b l e  t u b e  31A and  

t h e  p r o x i m a l  end  2 4 . o f  t h e -  i n n e r  h o u s i n g  2 1  and s e a l a b l y -  

c l o s e d  f o r m i n g  c l o s u r e  36. The r e m n a n t  o f  t h e  o l d  p l i a b l e  

t u b e  31A is p u l l e d  o f f  t h e  n a r r o w  p o r t i o n  26 o f  t h e  i n n e r  

h o u s i n g  21, a s  new material . i s  pushed  thro.ugh t h e  p a s s a g e  

19' t o w a r d s  t h e  c l e a n  chamber 1 2 .  The r e m n a n t  o f  t h e  o l d  

p l i a b l e  t u b e  31A is s e a l e d  w i t h i n  a p o r t i o n  o f  t h e  new 

. L O  p l i a b l e  t u b e  w i t h  t h e  new material b e i n g  t r a n s f e r r e d .  

~ h u s ,  waste r e m n a n t s  o f '  t h e  b a g g i n g  d e v i c e  are  n o t  d i s -  

c h a r g e d  i n t o  t h e  c o n t a m i n a t e d  chamber 1 3  b u t  are  r e m o v e d '  

i n t o  t h e  c l e a n  chamber.  

R e f e r r i n g  now t o  F I G .  2 ,  a p l i a b l e  t u b e  3 1  is  shown 

b e i n g  l o a d e d  o n  t h e  p r o x i m a l  end  24 t h e  o f  i n n e r  h o u s i n g  b y .  

means o f  a l o a d i n g  s l e e v e  9 1  and p u s h e r  c y l i n d e r  94. The 

l o a d i n g  s l e e v e  h a s  a d i s t a l  end  93  and  a p r o x i m a l  end  99 

c o r r e s p o n d i n g  t o  t h o s e  o f  i n n e r  and o u t e r  h o u s i n g s .  The 

l o a d i n g .  s l e e v e  9 1  h a s  a c y l i n d r i c a l  s h a p e  o f  s u f f i c i e n t  

2 0 '  d i a m e t e r  t o  allow i t  to  e x t e n d  c o n c e ' n t r i c a l l y  a r o u n d  t h e  

wide  p o r t i o n  o f  i n n e r  h o u s i n g .  An end  s t o p  d i s t a l l y  

p o s i t i o n e d  i n  t h e  fo rm o f  a g r o o v e  92 i n  l o a d ' i n g  s l e e v e  

9 1  r e c e i v e s  and s e c u r e s  t h e  0- r . ing  r e t a i n e r  32 i n  h o l d i n g  

t h e  p l i a b l e  t u b e  31  i n  p l a c e .  A p u s h e r  c y l i n d e r  94 is 

s l i d a b l y  mounted a round  t h e  l o a d i n g  s l e e v e  91. The p u s h e r  

c y l i n d e r  94 h a s  a n  i n d e n t a t i o n  95 r e l e a s a b l y  s e c u r i n g  a 

p o r t i o n  o f  t h e  p l e a t e d  p l i a b l e  bag  3 1  t h e r e i n  be tween  t h e  

p u s h e r  c y l i n d e r  94 and t h e  ' l o a d i n g  s l e e v e  91. A c o m p r e s s i o n  

f a c e  ,100 o n  p u s h e r  c y l i n d e r  94 c o m p r e s s e s  t h e  p l i a b l e  bag  3 1  



as  t h e  p u s h e r  c y l i n d e r  is moved t o w a r d s  g r o o v e  92 ,  f o r c i n g  

t h e  O-r ing  r e t a i n e r  32 ou t '  o f  g r o o v e  92 and  o f f  t h e  l o a d i n g  

s l e e v e  9 1  o n t o  t h e  expanded 'portion o f  t h e  i n n e r  h o u s i n g .  

A f t e r  t h e  O-r ing  r e t a i n e r  32 is  - s e a l a b l y  engaged o n  t h e  

s u r f a c e  o f  t h e  i n n e r  h o u s i n g ,  t h e  l o a d i n g  s l e e v e  9 1  and 

p u s h e r  c y l i n d e r  94 are wi thdrawn  f rom t h e  a n n u l a r  s p a c e .  

s u r r o u n d i n g  t h e  i n n e r  h o u s i n g  and t h e  p r o x i m a l  end o f  t h e  

p l i a b l e  t u b e  is c l o s e d  and s e a l e d  t o  fo rm a c l o s u r e .  

A l t e r n a t i v e l y ,  a s  shown i n  d o t t e d  l i n e  fo rm i n  FIG. 2,  . 

1 0  t h e  l o a d i n g  s l e e v e  9 1  may h a v e  a n  o u t w a r d  p r o j e c t i o n  f o r m i n g  

. a n  end s t o p  97 . a n d  s l i d a b l e  c o m p r e s s i o n  r i n g  98 h a v i n g  a 

f l a t  c o m p r e s s i o n  s u r f a c e  98A. A p l e a t e d  p l i a b l e  b a g . c a n  b e  

mounted upon t h e  l o a d i n g  s l e e v e  91 ,  be tween  t h e  end stop 97 

and t h e  s l i d a b l e  c o m p r e s s i o n  r i n g  98 ,  w i t h  t h e  O-r ing  re- 

t a i n e r  32 a g a i n s t  t h e  end s t o p  97. A f o r c e  e x e r t e d  a g a i n s t  

t h e  c o m p r e s s i o n  r i n g  98 d i s p l a c e s  r i n g  98 a g a i n s t  t h e  

p l i a b l e  t u b e  3 1  u n t i l . 0 - r i n g  r e t a i n e r  32 i s ' p o p p e d  o v e r  t h e  

end s t o p  97 and o n t o  t h e  expanded p o r t i o n  26 o f  t h e  i n n e r  

h o u s i n g  21. A f t e r  t h e  O-r ing 32 r e t a i n e r  is s e a l a b l y  en- 

20 gaged on  t h e  s u r f a c e  o f  t h e  i n n e r  h o u s i n g  21,  t h e  l o a d i n g  

s l e e v e  9 1  and abu tmen t  r i n g  98 are wi thdrawn  f rom t h e  

a n n u l a r  s p a c e  1 8 ,  and t h e  p r o x i m a l  end 35 o f  t h e  p l i a b l e  

- t u b e  3 1  is t h e n  c l o s e d  and s e a l e d  t o  fo rm c l o s u r e  36. 

A n o t h e r  embodiment o f  t h e  p r e s e n t  i n v e n t i o n  i s  i l l u s -  

t r a t e d  i n  FIG. 5, where  s imi l a r  n u m e r i c a l  d e s i g n a t i o n s  are  

used  t o  i n d i c a t e  s imi la r  s t r u c t u r a l  f e a t u r e s  p r e v i o u s l y  

d e s c r i b e d ,  Thus ,  a n ' o u t e r  h o u s i n g  5 1  i n  communica t ion  

w i t h  o p e n i n g  1 5  is .mounted t o  w a l l  1 4  by  means o f  a r i m  55 

and  b o l t s  56. An i n n e r  h o u s i n g  2 1  is s e c u r e d  t o  t h e  o u t e r  



h o u s i n g  i n  a c o n c e n t r i c a l l y  s p a c e d  r e l a t i o n s h i p  b y  means 

o f  a n  end r i n g  59 t o  which  t h e  i n n e r  and o u t e r  h o u s i n g s  2 1  

and 51 ,  r e s p e c t i v e l y ,  are s e c u r e d  by s u i t a b l e  means s u c h  

as  weld i n g  . 
A r i g i d  h o l l o w  l o a d i n g  s l e e v e  1 2 1  h a v i n g  a d i s t a l  end  

1 2 3  and a p r o x i m a l  end  127  is s l i d a b l y  r e c e i v e d  o n  t h e  

i n n e r  h o u s i n g  2 1  w i t h i n  t h e  a n n u l a r  s p a c e  18 .  An O-ring 

seal  29 mounted t o w a r d s  t h e  p r o x i m a l  end  24 o f  t h e  i n n e r  

h o u s i n g  2 1  p r o v i d e s  a s e a l e d  r e l a t i o n s h i p  be tween t h e  i n n e r  

1 0  h o u s i n g  2 1  and t h e  l o a d i n g  s l e e v e  121 .  The  l o a d i n g  s l e e v e  

1 2 1  e x t e n d s  f rom t h e  d i s t a l  end 23 t o  t h e  t a p e r e d  p o r t i o n  

27 o f  t h e  i n n e r  h o u s i n g  21. A f l a n g e  1 2 5  e x t e n d s  o u t w a r d l y  

f rom t h e  d i s t a l  end 1 2 3  o f  t h e  l o a d i n g  s l e e v e  121.  Means 

t o  s e c u r e  t h e  l o a d i n g  s l e e v e  1 2 1  t o  t h e  i n n e r  and  o u t e r  

h o u s i n g s  21, 5 1  i n c l u d e  a b o l t  ,.126 e x t e n d i n g  t h r o u g h  h o l e  

1 2 6 ~ ' i n  end r i n g  59 and t h r e a d a b l y  r e c e i v e d  i n  h o l e  126A i n  , 

t h e  f l a n g e  125.  

A p l i a b l e  t u b e  31 is c o n c e n t r i c a l l y  mounted upon t h e  

o u t e r  s u r f a c e  o f  t h e  l o a d i n g  s l e e v e  121.  An O-r ing  r e t a i n e r  

20 32 s l i d a b l y  s e c u r e s  t h e  p l e a t e d  p l i a b l e  t u b e  a t  . t h e  d i s t a l  * 

end 1 2 3  o f  t h e  l o a d i n g  s l e e v e  121.  R e t a i n i n g  a r m s  1 2 8  a r e  

p i v o t a l l y  mounted to  t h e  l o a d i n g  s l e e v e  1 2 1  by means o f  a  

p i v o t  130  mounted on  t h e  o u t e r  c i r c u m f e r e n c e  o f  f l a n g e  1 2 5 .  

T h e , r e t a i n i n g  a r m s  1 2 8  e x t e n d  s u b s t a n t i a l l y  t h e , l e n g t h  o f  

t h e  l o a d i n g  s l e e v e  1 2 1  and. have  a  termirial end  p o r t i o n  

h a v i n g  a smooth,  s n a g - r e s i s t a n t  s u r f a c e  i n  t h e  fo rm o f  a 

b a l l  1 2 9  a c t i n g  a s  a t u b e - r e t a i n i n g  means. The r e t a i n 2 n g  

arms 128 c a n  b e  p u l l e d  i n w a r d l y  a g a i n s t  t h e  l o a d i n g  s l e e v e  

1 2 1  .where  t h e y  rest i n  i n d e n t a t i o n s .  1 2 2  o n  t h e  s u r f a c e  o f  



t h e  l o a d i n g  s l e e v e  1.21 t o  p r e v e n t  t h e  c o l l a p s e d  p l i a b l e  

t u b e  3 1  f rom u n f o l d i n g  and  e x t e n d i n g  o f f  l o a d i n g  s l e e v e  

121.  

I n  o p e r a t i o n ,  t h e  l o a d i n g  s l e e v e  1 2 1 ,  w i t h  a p l i a b l e  

t u b e  3 1  s l i d a b l y  mounted t h e r e u p o n ,  is i t s e l f  s l i d a b l y  

r e c e i v e d  upon i n n e r  h o u s i n g  2 1  i n  a s e a l e d  . r e l a t i o n s h i p .  

The r e t a i n i n g  arms 12'8 p r e v e n t  t h e '  p l i a b l e  t u b e  3 1  f rom 

e x t e n d i n g  and u n f o l d i n g  o f f  t h e  l o a d i n g  - s l e e v e  1 2 1  when 

t h e  p l i a b l e  t u b e  is n o t  i n  u s e ,  s u c h  a s  d u r i n g  s . t o r a g e  and 

1 0  l o a d i n g .  o p e r a t i o n s .  T h e .  r e t a i n i n g  arms 1'28 are r e l e a s e d  

a l l o w i n g  t h e  c o l l a p s e d  p l i a b l e  t u b e  3 1  t o  u n f o l d  and  ex- 

t e n d  o u t w a r d l y  f rom t h e  i n n e r  and o u t e r  h o u s i n g s  21,  5 1  

where  t h e  p l i a b l e  t u b e  3 1  c a n  b e  s e a l e d  f o r m i n g  c l o s u r e  36,  

t h e r e b y  p r e v e n t i n g  t h e  t r a n s f e r  o f  a i r  a n d ' d u s t  be tween  

t h e  r e s p e c t i v e  c o n t a m i n a t e d  and c l e a n  chambers  1 3 ,  1 2 .  

' c o n t a m i n a t e d  mater ia l  f rom t h e  c ,on tamina ted  chamber ' 1 3  is 

i n s e r t e d  a t  t h e  o p e n  d i s t a l  end 24 o f  t h e  i n n e r  h o u s i n g  21,  

pushed  t h r o u g h  p a s s a g e  1 9  and a g a i n . s t  c l o s u r e  36. Con- 

t i n u e d  movement of t h e  m a t e r i a 1 , e x t e n d s  t h e  p l i a b l e  t u b e  

20 3 1  f rom t h e  i n n e r  and o u t e r  h o u s i n g s  21, 51. The p o r t i o n  

o f  t h e  t u b e  c o n t a i n i n g  t h e  c o n t a m i n a t e d  mater ia l  is  s e a l e d  

c r e a t i n g  a c l o s e d  b a g - l i k e  s t r u c t u r e  a r o u n d  t h e  contamin-  

a t e d  material. The p l i a b l e  t u b e  3 1  c a n  t h e n  b e  s e v e r e d  

a b o u t  t h e  s e a l  i n  a manner t o  m a i n t a i n  a c l o s u r e  36 a t  t h e  

p r o x i m a l  end  35 o f  t h e  t u b e  3 1  and  t h e  c l o s e d  b a g - l i k e  en- 

c l o s u r e  a round  t h e  c o n t a m i n a t e d  mate r ia l .  

When t h e  p l e a t e d ,  p l i a b l e  t u b e  3 1  i s . s u b s t a n t i a l l y  de- 

p l e t e d  f rom t h e  l o a d i n g  s l e e v e  1 2 1 ,  new mater ia l  e n t e r i n g  

t h e  p a s s a g e  1 9  and  p u s h i n g  a g a i n s t  t h e  c l o s u r e  36 c a u s e s  



t h e  p l e a t e d ,  p l i a b l e  t u b e  t o  s l i d a b l y  w i t h d r a w  t h e  O-ring 

r e t a i n e r  32 f rom t h e  l o a d i n g  s l e e v e  1 2 1  t o w a r d s  t h e  t a p e r e d .  

p o r t i o n  27 t h e r e o f  and r e t a i n i n g  g r o o v e  28 on  t h e  i n n e r  

h o u s i n g  21. The O-r ing  r e t a i n e r  3 2 i s  s l i d a b l y  r e c e i v e d  

i n  t h e . r e t a i n i n g  g r o o v e  28 e x t e n d i n g  a round  t h e  n a r r o w  p o r -  

t i o n  26 o f  t h e  i n n e r  h o u s i n g  21. . T h e  r e m n a n t s  o f  t h e  

p l i a b l e  t u b e  3 1  are t u c k e d  o u t  o f  t h e  way i n t o  t h e  p a s s a g e  

1 9  w i t h i n  t h e  i n n e r  h o u s i n g  21. The  empty l o a d i n g  s l e e v e  . 

1 2 1  c a n  b e  wi thdrawn  f rom t h e  a n n u l a r  s p a c e  1 8  by  r e l e a s i n g  

1 0  t h e  ' b o l t  1 2 6 ' . s e c u r i n g  f l a n g e  1 2 5  t o  r i n g  59.  

A f t e r  t h e  o l d  l o a d i n g  s l e e v e  h a s  b e e n  removed f rom t h e  

i n n e r  h o u s i n g  21,  a' new l o a d i n g  s l e e v e  w i t h  a new p l i a b l e  

t u b e  3 1  c a n  b e  i n s e r t e d  o v e r  t h e  o l d  p l i a b l e  t u b e  31A and 

O-r ing  r e t a i n e r  32A. The p r o x i m a l  end  p o r t i o n  o f  t h e  

p l i a b l e  t u b e  31,  which  i s  open  d u r i n g  t h e  l o a d i n g  p r o c e s s ,  

is wi thdrawn  f rom t h e  l o a d i n g  s l e e v e  1 2 1 ,  e x t e n d e d  o v e r  t h e  

n a r r o w . p r o j e c t i n g  p o r t i o n '  26 o f  t h e  i n n e r  h o u s i n g  21, 

c l o s e d  and s e a l e d  f o r m i n g  c l o s u r e  36. N e w  c o n t a m i n a t e d  

20 material  moving t h r o u g h  p a s s a g e  1 9  a b u t s  a g a i n s t  t h e  o l d  

p l i a b l e  t u b e  31A a t  c l o s u r e  36A and  w i t h d r a w s  t h e  o l d  , 

p l i a b l e  t u b e  31A f rom t h e  nar rowed p r o j e c t i n g  p o r t i o n  26 

o f  t h e  i n n e r  h o u s i n g  21 ,  p u l l i n g  O-r ing  . r e t a i n e r  32A o u t  

of t h e  r e t a i n i n g  g r o o v e  28, and s l i d i n g  t h e  r e m n a n t  of t h e  

p l i a b l e  t u b e  31A o f f  t h e  i n n e r  h o u s i n g  2 1  as  t h e  new 

p l i a b l e  t u b e  e x t e n d s  t o  r e c e i v e  t h e  new material .  The o l d  

p l i a b l e  t u b e  31A is t h u s  d i s c h a r g e d  i n t o  t h e  c l e a n  chamber 

1 2  and  c a n  b e  s e a l e d  w i t h i n  a p o r t i o n  o f  t h e  new p l e a t e d ,  

p l i a b l e  t u b e  3 1  c o n t a i n i n g  t h e  new c o n t a m i n a t e d  mater ia l .  

The o l d  l o a d i n g  s l e e v e  1 2 1  is l i q u i d  s o n i c  c l e a n e d  and s e n t  



o u t  o f  t h e  c e l l  t o  b e  r e l o a d e d  w i t h  a new p l i a b l e  t u b e  31.  

.The t u b e  d i s p e n s i n g  means ( n o t  shown) c a n  b e  mounted ' 

a b o u t  a n n u l a r  s p a c e  1 8  o f  t h e  bag -ou t  d e v i c e  11 i l l u s t r a t e d  

i n  FIG. 5  i n  a manner  d e s c r i b e d  i n  r e g a r d  to  FIG. 1. A l t e r -  

n a t e  embodiments  o f  t h e  d i s p e n s i n g  means 46 a r e  f u r t h e r  

d e s c r i b e d  w i t h  r e f e r e n c e  t o  FIGS. 3  and  4 .  

R e f e r r i n g  now t o  FIG. 3 ,  t h e  d i s p e n s i n g  means 46 is 

c o m p r i s e d  o f  a h i n g e d  r o l l e r  a s s e m b l y  4 1  h a v i n g  w h e e l s  42 

1 0  r o t a t a b l y  mounted on  a x l e s  ( n o t  shown) s e c u r e d  t o  i n w a r d l y  

p r o j e c t i n g  b r a c e s  48 a r r a n g e d  i n  a  s p a c e d  manner  a b o u t  

b r a c k e t  39.  B r a c k e t  39 is  s e c u r e d  t o  t h e  r i m  5 5  o f  t h e  

o u t e r  h o u s i n g  5 1  by means o f  a h i n g e  44 which  a l lows t h e  

h i n g e d  ro l l e r  a s s e m b l y  41  t o  sw'ing o p e n  l e a v i n g  t h e  a n n u l a r  

s p a c e  1 8  u n o b s t r u c t e d .  H inge  44 i s  s e c u r e d  t o  r i m  55  by  

means o f  screws 49 e x t e n d i n g  t h r o u g h  t h e  h i n g e  44 and 

t h r e a d a b l y  r e c e i v e d  i n  h o l e s  i n  r i m  55.  The h i n g e d  r o l l e r  

a s s e m b l y  41  is s e c u r e d  i n  a c l o s e d  p o s i t i o n  by  b o l t  45 ex-  

t e n d i n g  t h r o u g h  t h e  b r a c k e t  39 and  a l so  t h r e a d a b l y  r e c e i v e d  

20 i n  a h o l e  i n  r i m  55.  

C a p t i v a t e d  r e t a i n i n g  b a r s  47 are  i n t e r p o s e d  and s l i d a b l y  

mounted be tween  b r a c k e t  39 and r i m  55.  The r e t a i n i n g  b a r  

h a s  a c u r v e d  a b u t m e n t  s u r f a c e  1 0 9  (FIG. 1) c o r r e s p o n d i n g  t o  

t h e  c u r v a t u r e  o f  t h e  p r o j e c t i n g  n a r r o w  p o r t i o n  26 o f  t h e  

i n n e r  h o u s i n g  21.  A s  b e s t  s e e n  i n  FIG. 1, t h e  r e t a i n i n g  

b a r  47 c a n  b e  e x t e n d e d  i n t o  t h e  a n n u l a r  s p a c e  1 8  a g a i n s t  

t h e  n a r r o w  p r o j e c t i n g  p o r t i o n  26 o f  t h e  i n n e r  h o u s i n g  2 1  s u c h  

t h a t  t h e  a b u t m e n t  s u r f a c e  1 0 9  e n g a g e s  t h e  o l d  p l i a b l e  t u b e  

' 31A arid Lhe O-r ing  r e t a i n e r *  3 2 A  t o  p r e v e n t  t h e  o l d  p l i a b l e  

t u b e  31A f rom b e i n g  p u l l e d  o f f .  A l t h o u g h  n o t  shown i n  



F i g .  5 ,  . b a r s  s i m i l a r  t o  t h o s e  shown a t  47 w i l l  b e  us'ed 

t o  p r e v e n t  r emova l  o f  t h e  o l d  t u b e  31A i n  t h e  F i g .  5  

embod imen t . 
R e f e r r i n g  now t o  FIG. 1, o p e n i n g  t h e  r e t a i n i n g  b a r s  47 

and h i n g e d  r o l l e r  a s s e m b l y  46 removes  o b s . t r u c t i o n s  f rom t h e  

a n n u l a r  s p a c e  1 8  t o  f a c i l i t a t e  t h e  i n s e r t i o n  o f  a  new 

p l i a b l e  t u b e  31. A f t e r  t h e  new t u b e  h a s  b e e n  mounted and 

c l o s u r e  3.6 h a s  b e e n  fo rmed ,  h i n g e d  r o l l e r  a s s e m b l y  46 c a n  

b e  c l o s e d  t o  f a c i l i t a t e  d i s p e n s i n g  o f  p l i a b l e  t u b e  31.  

1 0  A f t e r  t h e  o l d  p l i a b l e  t u b e  31A h a s  b e e n  d i s c h a r g e d ,  r e t a i n -  

i n g  b a r s  47 c a n  a g a i n  b e  c l o s e d  to  p r e v e n t  t h e  new t u b e  3 1  

f rom b e i n g  p u l l e d  o f f  t h e  i n n e r  h o u s i n g  21.  

An a l t e r n a t e  d i s p e n s i n g  means 46A h a v i n g  u p p e r  and 

lower w i r e  s u p p o r t s  71A and 71B, r e s p e c t i v e l y ,  e n c i r c l i n g  

t h e  n a r r o w  p r o j e c t i n g  p o r t i o n  26 o f  t h e  i n n e r  h o u s i n g  i s  

i l l u s t r a t e d  i n  FIG. 4. Wheel means  s u c h  as  b e a d - l i k e  b a l l s  

72 w i t h  p i v o t  h o l e s  a r e  r o t a t a b l y  mounted upon w i r e  s u p p o r t s  

71A and  71B. E a c h . w i r e  s u p p o r t  71A and  71B e x t e n d s  r a d i a l l y  

o u t w a r d  f rom t h e  h o u s i n g s  t o  fo rm a n  u p p e r  and  l o w e r  arm 

20 p o r t i o n  74A and  74B, r e s p e c t i v e l y .  The arms 74A and  74B 

o f  t h e  w i r e  s u p p o r t s  71A and  71B are  r o t a t a b l y  mounted t o  

w i r e  s u p p o r t  b r a c k e t  86 a t  p i v o t  73  and  d i v e r g e  a t  b e n d s  

75A and  75B t o  form u p p e r  and  lower l e v e r s  76A and  76B, 

r e s p e c t i v e l y ,  The l e v e r s  76A and  76B o f  arms 74A and  74B 

a re  engaged  i n  p r o j e c t i o n s  8 3  e x t e n d i n g  f rom r o t a t a b l e  

t u r n t a b l e  82.  T u r n t a b l e  82  i s  r o t a t a b l y  mounted t o  w i r e  

s u p p o r t  b r a c k e t  86  which  i s  s e c u r e d  t o  t h e  w a l l  1 4  o r  r i m  

55 o f  t h e  o u t e r  h o u s i n g  5 1  (FIG.  1). A knob  8 1  f a c i l i t a t e s  

t h e  manua l  r o t a t i o n  o f  t h e  t u r n t a b l e  82.  



On t h e  o p p o s i t e  end  o f  t h e  w i r e  s u p p o r t s  71A and  71B 

are s e c u r i n g  f  i ng . e r s  77A and  77B e x t e n d i n g  r a d i a l l y  o u t w a r d  

t o  e n g a g e  i n  a s l o t  1 1 9 ,  shown i n  phan tom,  i n  t h e  r e t a i n -  

i n g  r i n g  b r a c k e t  116.  

R o t a t i o n  o f  knob 8 1  i n  a c l o c k w i s e  d i r e c t i o n  s h i f t s  

t h e  p r o j e c t i o n s  8 3  o f  t u r n t a b l e  82  t o  a h o r i z o n t a l  p o s i t i o n  

f o r c i n g  l e v e r s  76A and 76B o f  t h e  u p p e r  and lower arms 74A 

and 74B t o g e t h e r ,  f o r c i n g  t h e  u p p e r  and  lower arms 74A and 

74B t o g e t h e r ,  c a u s i n g  t h e  u p p e r  and  lower w i r e  s u p p o r t s  71A 

1 0  and 71B t o  d i v e r g e  r a d i a l l y  o u t w a r d  f rom a round  t h e  n a r r o w  

p r o j e c t i n g  p o r t i o n  26 o f  t h e  i n n e r  h o u s i n g  21.  C o u n t e r -  

c l o c k w i s e  r o t a t i o n  f o r c e s  t h e  p o s i t i o n s  o f  t h e  p r o j e c t  i o n s  

away f rom t h e  h o r i z o n t a l  a x i s  o f  t , u r n t a b l e  82  f o r c i n g  

l e v e r s  76A.and  76B a p a r t  and c a u s i n g  t h e  u p p e r  and  lower 

wi.re s u p p o r t s  71A and 71B ' t o  close.  

An e x p a n d a b l e  r e t a i n i n g  r i n g  1 0 5  is i n t e r p o s e d  be- 

tween  t h e  wire and b a l l  a s s e m b l y  80 and  t h e  w a l l  1 4 .  The 
\ 

e x p a n d a b l e  r e t a i n i n g  r i n g  i 0 5  h a s  u p p e r  and lower a b u t m e n t  

members 105A and  105B, r e s p e c t i v e l y ,  h a v i n g  a b u t m e n t  s u r -  

f a c e s  1 0 1  c o r r e s p o n d i n g  t o  t h e  c u r v a t u r e  o f  t h e  na r rowed  

p o r t i o n  26 o f  t h e  i n n e r  h o u s i n g  21.  The a b u t m e n t  members 105A 

and  105B are  r o t a t a b l y  s e c u r e d  t o  r i n g  b r a c k e t  116  a t  r i n g  

p i v o t  103 .  

The u p p e r  and lower a b u t m e n t  members 105A a n d ' 1 0 5 B ,  

r e s p e c t i v e l y ,  e x t e n d  r a d i a l l y  o u t w a r d l y  f rom t h e  h o u s i n g s  

21  and  5 1  f o r m i n g  u p p e r  and lower r i n g  arms 104A and  104B, 

r e s p e c t i v e l y .  R ing  a rms  104A and  104B e x t e n d  r a d i a l l y  o u t -  

ward f rom t h e  curvature o f  t h e  a b u t m e n t  members 105A and  

105B and  e n g a g e  r i n g  p r o j e c t i o n s  1 1 3  o n  r i n g  t u r n t a b l e  112 .  



R o t a t i o n  o f  r i n g  knob  111 ro ta t e s  t u r n t a b l e  1 1 2  and  

s h i f t s  r i n g  p r o j e c t i o n s  1 1 3  t o  a h o r i z o n t a l  p o s i t i o n  o n  

r i n g  t u r n t a b l e  1 1 2  f o r c i n g  t h e  u p p e r  and  lower r i n g  arms 

104A, 104B t o g e t h e r .   his e x p a n d s  and o p e n s  t h e  u p p e r  and 

lower a b u t m e n t  members 1 0 5 ~  and  105B i n  a s im i l a r  manner  t o  

d i s p e n s i n g '  means 46A. R o t a  t i o n  i n  a  c o u n t e r c l o c k w i s e  

d i r e c t i o n  f o r c e s  r i n g  arms 104A, 104B a p a r t  c l o s i n g  t h e  

u p p e r  and  lower a b u t m e n t  members 105A, 105B t i g h t l y  a g a i n s t  

t h e  o u t e r  d i a m e t e r  o f  t h e  na r rowed  p r o j e c t i n g  p o r t i o n  26 

10, o f '  i n n e r  h o u s i n g  2 1  t o  p r e v e n t  O- r ing  r e t a i n e r  32 f rom 

s l i d i n g  o f f  i n n e r  h o u s i n g  21. 

On t h e  end o f  t h e  u p p e r  and lower a b u t m e n t  members 

105A, 105B, o p p o s i t e  r i n g  arms 1 0 4 ~  and 104B a r e  u p p e r  ,and 
. . 

lower r i n g  p r o t r u s i o n s  107A and  107B a l i g n e d  w i t h  r i n g  

s l o t  8 9 ,  i l l u s t r a t e d  i n  pha.ntom. Ring  s l o t  8 9  s e c u r e s  t h e  

end  p o r t i o n s  o f  t h e  u p p e r  and  lower a b u t m e n t  members 105A 

and  105B a g a i n s t  o u t w a r d  f o r c e s .  

R e f e r r i n g  now t o  FIG. 4 ,  o p e n i n g ' t h e  e x p a n d a b l e  re- 

t a i n i n g  r i n g  1 0 5  and t h e  w i r e  s u p p o r t s  71A and  71B removes  

20 o b s t r u c t i o n s  f rom t h e  a n n u l a r  s p a c e  1 8  t o  f a c i . l i t a t e  t h e  

i n s e r t i o n  o f  a new p l i a b l e  t u b e  31. A f t e r  t h e  new t u b e  

h a s  b e e n  mounted and c l o s u r e  36 h a s  b e e n  fo rmed ,  w i r e  

s u p p o r t s  71A and 71B and  r e t a i n i n g  r i n g  1 0 5  c a n  b e  c l o s e d  

t o  f a c i l i t a t e  t h e  d i s p e n s i n g  o f  t h e  new p l i a b l e  t u b e  and 

t o  p r e v e n t  t h e  a c c i d e n t a l  r e m o v a l  o f  t h e  bag  mater ia l  f rom 

t h e  i n n e r  h o u s i n g .  

From t h e  f o r e g o i n g  i t  w i l l  b e  s e e n  t h a t  t h e  p r e s e n t  , 

i n v e n t i o n  p r o v i d e s  a n  improved c o n t a m i n a t e d  mate r ia l  remote 

h a n d l i n g  s y s t e m  p e r m i t t i n g  t h e  b a g g i n g  material  t o  b e  



s a f e l y  and e a s i l y  r e p l a c e d  and i n c r e a s i n g  t h e  number o f  

m a t e r i a l  h a n d l i n g s  b e f o r e  r e p l a c e m e n t  o f  t h e  bag  means is  

n e c e s s a r y ,  t h u s  d e c r e a s i n g  t h e  cost  o f  t r a n s f e r  o p e r a t i o n s .  

F u r t h e r ,  t h e  p r e s e n t  i n v e n t i o n  p r o v i d e s  a  c o n t a m i n a t e d  

m a t e r i a l  bagg ing  a p p a r a t u s  i n  which a  minimum o f  waste 

m a t e r i a l  is  p roduced  and w h e r e i n  t h e  w a s t e  m a t e r i a l  i s  

d i s c h a r g e d  t o w a r d s  t h e  c l e a n  chamber .  

Thus ,  w h i l e  t h e  p r e f e r r e d  embodiment h a s  been  i l l u s -  

t r a t e d  and d e s c r i b e d ,  i t  is  u n d e r s t o o d  t h a t  t h i s  i s  cap-  

1 0  a b l e  o f  v a r i a t i o n  and m o d i f i c a t i o n ,  and t h e r e f o r e  t h e  p r e -  

s e n t  i n v e n t i o n  s o u l d  n o t  b e  l i m i t e d  to  t h e  p r e c i s e  d e t a i l s  

se t  f o r t h ,  b u t  s h o u l d  i n c l u d e  s u c h  c h a n g e s  and a l t e r a t i o n s  

. a s  f a l l  w i t h i n  t h e  p u r v i e w  o f  t h e  f o l l o w i n g  c l a i m s .  
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ABSTRACT OF THE DISCLOSURE 

A b a g g i n g  d e v i c e  f o r  t r a n s f e r r i n g  mater ia l  f r o m  a 

f i r s t  c h a m b e r  thro'ugh a n  o p e n i n g  i n  a w a l l  t o  a s e c o n d ,  ' . 

chamber i n c l . u d e s  a n  o u t e r  h o u s i n g  communi 'cating w i t h  t h e  

o p e n i n g  and h a v i n g  p r o x i m a l  and d i s t a l  e n d s  r e l a t i v e  t o  

t h e  w a l l .  An i n n e r  h o u s i n g .  h a v i n g  p r o x i m a l  and d i s t a l  

e n d s  c o r r e s p ' o n d i n g  t o  t h o s e  o f  t h e  o u t e r  h o u s i n g  . i s  mounted 

i n  a c o n c e n t r i c a l l y  s p a c e d ,  s e a l e d  manner  w i t h  r e s p e c t  to .  

t h e  d i s t a l  end o f  t h e  o u t e r  h o u s i n g .  The i n n e r  and o u t e r  

h o u s i n g s  and  mount ing  means t h e r e b e t w e e n  d e f i n e  a n  a n n u l a r  

chamber,  c l o s e d  a t  i t s  d i s t a l  end and open a t  i t s  p r o x i m a l  

e n d ,  i n  which a p l i a b l e  t u b e  is  s l i d a b l y  p o s i t i o n e d  i n  

s e a l e d  engagement  w i t h  t h e  h o u s i n g s .  The p l i a b l e  t u b e  i n -  

c l u d e s  a s e a l e d  end p o s i t i o n e d  a d j a c e n t  t h e  p r o x i m a l  end  

o f  t h e  i n n e r  h o u s i n g  so as  t o  m a i n t a i n  i s o l a t i o n  be tween 

t h e  f i r s t  and second  chambers .  D i s p l a c e m e n t  o f  t h e  ma- 

t e r i a l  to  b e  bagged f rom t h e  f i r s t  chamber a l o n g  t h e  i n n e r  

h o u s i n g  so a s  t o  c o n t a c t  t h e  s e a l e d  p o r t i o n  o f  t h e  p l i a b l e  

bag allows t h e  material  to' b e  p o s i t i o n e d  w i t h i n  t h e  p l i a b l e  

bag i n  t h e  ~ e c o n d  chamber.  T h @ - b a g  is  t h e n  s e a l e d  and 

s e v e r e d  be tween where  t h e  material is p o s i t i o n e d  t h e r e i n  



and t h e  w a l l  i n  p r o v i d i n g  a s e a l e d  c o n t a i n e r  f o r  h a n d l i n g  

t h e  material .  The p l i a b l e  t u b e  when s u b s t a n t i a l l y  de- 

p l e t e d  s l i d e s  o n t o  a n a r r o w  p o r t i o n  o f  t h e  i n n e r  h o u s i n g  

t o  allow a new p l i a b l e , t u b e  t o  b e  p o s i t i o n e d  o v e r  t h e  o l d  

p l i a b l e  t u b e .  Remnants o f  t h e , . o l d  p l i a b l e  t u b e  are t h e n  

d i s c h a r g e d  i n t o  t h e . n e w  p l i a b l e  t u b e  w i t h  t h e  b a g g i n g  and 

removal  of a d d i t i o n a l  material.  
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