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CONTRACTUAL ORIGIN'OF THE INVENTION 

The United States ~overnment has rights in this inven- 

tion pursuant to Contract No. W-31-109-ENG-38 between the 

U.S. Department of Energy and Argonne National Labor&tory. 

CROSS REFERENCE TO RELATED,APPLICATION 

The present invention is related to co-pending;U.S. 

patent application Serial No. , entitled IMPROVED 

MATERIAL BAGGING DEVICE, filed , in the 
names of Charles G. Wach, Robert E. Nelson and stephen 'B. 

Brak, U.S. DOE Docket No. S-53,857.and to co-pending U.S. 

Patent Application Serial No. , en t. i tied BAG-OUT . 

MATERIAL HANDLING. SYSTEM, filed' , in the 
names of. Stephen B. Brak and Henry F. Milek , U.S. DOE 

Docket No. S-54,937, the disclosures'of which are expressly 
. . 

incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The, present invention relates,generally to a bagging 

device and, more specifically, to a'device for use in trans- 

ferring contaminated material through a wall from a contami- 

nated chamber to a clean chamber from which contaminated gas 

and dust are substantially excluded. 



The present invention affords improvements over the 

bag-out port design disclosed in the co-pending patent 

application enti-tled IMPROVED MATERIAL BAGGING DEVICE by . . 

inventors Charles G. Wach, Robert E. Nelson and Stephen B. 

Brak. Bag-out ports- are of considerable importance in 

the nuclear industry where contaminated substances must 

be transferred from one chamber to another without the 

release of contaminated gas pr material into the atmos- 

phere or immediate area. The transfer of c0ntaminate.d 

materials is compl.icated due to high levels of radiation 

which mandate the use of remote manipulators. 

Prior art bag-out ports typically include a pdrt 

structure to which a plastic bag is secured by hose clamps. 

Af ter co'ntaminated material is deposited in the, plastic 

bag and port structure, the hose clamp is released using 

a screwdriver and a new plastic bag is then stretched over 

the port. This bagging operation is difficult to perform 

'with remote manipulators, time consuming and expensive. 

The above referenced co-pending application of Wach, 
. . 

et al, discloses a structure which provides for the con- 

tinuous dispensing of a pleated pliable tube from a rigid 

-support cartridge positioned in an aperture of a'wall 

separating the .two chambers. The pliable tube is sealable 

at one end, closing the opening between the chamber. 

Material deposited in the pliable tube is sealed within a 

portion which is severed from the remainder of the pliable 

tube while maintaining a .sea'led relationship between the 

two chambers. Waste remnants of the cartridge a'nd pliable 

bag .are deposited in the contaminated chamber. 



SUMMARY OF THE INVENTION 

The present'invention provides for the safe replace- 

ment of the bagging material'in a bagging device for re- 

motely handling contaminated materials, and eliminates 

the discharge of the depleted transfer elements into the 

contaminated chamber. 

The present invention 'contemplates a bagg,ing dev,ice 

for transferring material, from one chamber through an open- 

ing in a wall to a second chamber. The bagging device in- 

10 cludes an outer housing having open proximal and distal 

ends with respect to the wall, communicating with the open- 

ing at . its . proximal end. An inner ,housing having corre- 

sponding open and'distal ends. is spaced concen- 

trically within the outer housing. Mounting means sealably 

-secure the inner housing to the outer housing at their res- 

pective distal ends, closing the distal end of the outer 

housing and defining an annular chamber between the inner 

and outer housings which is open at the proximal end of the 

housings. The inner housing is wider having a larger outer . 

20 circumference at.its distal end than at its proximal end 

portion. A bagging material such as a pleated,'pliable , 

tube in combination with means for slidably engaging it in 

sealed relationship with th'e inner housing is disposed 

within the annular space on the widened portion of the inner 

housing. The sealed end of the pliable tube is positioned 

over the proximal open end of the inner housing so as to 

isolate the second chamber from the first chamber. 

In.operation., with the pliable tube sealably closed 

over the proximal'end of the inner housing, the tube 



receives material from the first chamber with the sealed 

portion of the tube then displac.ed out from the housings 

into the second chamber where it is then first sealed and 

then severed so as to enclose the material in the sealed 

portion 'of the pliable tube forming a bag-like container. 

The pliable tube rema'ins sealably. closed over the open 

proximal' end of the inner housing. The bag-out port system 

of the present invention prevents the transfer of air and 

dust between chambers and allows the.pliable'fube to re- 

10 ceive additional . contaminated material without necessitat- 

ing tube replacement. 

The pliable tube, when substantially depleted, slides 

onto the narrow portion of the inner housing to allow a new 

pliable tube -to be positioned over the old pliable tube and 

to be slidably positioned' on the expanded portion of the 

inner housing. .The new pliable tube is extended over the 

old pliable tube and.the proximal end of the inner housing 

where it is closed and sealed. New material, being trans- 

ferred through the inner housing, removes the remnants of 

20 the old pliable tube from the narrow 'portion of the inner 

housing and extends the new pliable tube into the second, 

, or clean chamber. The old pliable tube and the newly de- 

posited material are then sealed in the new pliable tube 

as described previously. 

. . .  Thus the present invention provides a bagging device 

which allows for the.transfer of material from a first 

chamber to a second chamber through an opening in a divid- 

ing wall while maintaining a sealably closed relationship 

between the chambers. The bagging material can be replaced 



and removed from the second, clean chamber without any 

discharge of waste material'from the contaminated chamber. 

Other features and advantages of the present invention 

will be apparent from the following d,escription and claims 

. and .are illustrated in the accompanying drawings which, by 
, . 

way of illustration, show preferred embodiments of the pre- 

sent invention and the principles thereof and what is now 

considered to be the best mode in which to apply these 

principles. Other embodiments of the invention embodying 

10 the'same or equivalent principles may be used and struc- 

tural changes may be made as desired by those skilled in 

the art without departing from the present.invention and 

the purview of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional top view of a bagging device 

embodying the principles of the present invention; 

FIG. 2 is a sectional 'side view of a loading sleeve 

and a fractional portion of the bagging device incorporating 

the principles of the present invention; 

20 FIG. 3 is a front view partly in section of a bagging 
. . 

device and the bag dispensing means with the bag removed 

incorporating the principles of the present invention' on 

the line 3-3 of FIG. 1; 

FIG. 4 is a front view of a bagging device and bag 

dispensing means incorporating the principles of the 

present invention; and 

FIG. 5 is a sectional side view of a bagging device, 

embndyi.ng the principles of ,the present invention. 



*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  material  f rom 

a n  area o f  h i g h  l e v e l  r a d i a t i o n  t o  a n  area 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  as  a n  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  g e n e r a l l y  

d e s i g n a t e d  by numera l  11 as b e s t  s e e n  i n  FIG. 1, is shown 

l'd mounted i n  t h e  a p e ' r t u r e  '15 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  f r o m  a s e c o n d  c l e a n  chamber. .  

1 2 .  The b a g g i n g  d e v i c e  11 is c o m p r i s e d  o f  t h e  f o l l o w i n g  major 

e l e m e n t s :  a n  i n n e r  h o u s i n g  21,  a n  o u t e r  h o u s i n g  5 1 ,  and 

bagging  means s u c h  as  p i i a b l i  t u b e  31.  

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

p l i a b l e  bag 3 1  may have  a n y  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 k s a r y  s e a l e d  rela- 

t i o n s h i p  be tween  t h e  v a r i o u s  components  o f  t h e  p r e s e n t  i n -  

v e n t i o n  when t h e y  h a v e  a circular'cross-sectional shape .  

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  is  d e s c r i b e d  w i t h  r e g a r d  

to  a b a g g i n g  d e v i c e  whe re  t h e  major e l e m e n t s  h a v e  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 .  

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

into 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 ' e n d  54 com- 

m u n i c a t i n g  w i t h  o p e n i n g  15 .  A r i m  55  is mounted by 

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

t h e  o u t e r  h o u s i n g  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  1 4  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  

- 6 -  
/' 



t h e  w a l l  1 4 .  W h i l e  F I G .  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  

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  open  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  5 4 ,  

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 -  

1 0  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  wh ich  is s e c u r e d  t o  a n  i n w a r d l y  -. - , 
I '0 -c 

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  de-  

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 -  

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

20 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 rom 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  mate r ia 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  3 5  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 ide  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 hous ings  21', 51 to  a  s e a l e d  c l o s u r e  p o r t i o n 4 3 6  

which p r e v e n t s  t h e  movement o f  a tmosphere  and d u s t  th rough  

t h e  p a s s a g e  19 of  t h e  i n n e r  hous ing 21 betwee'n 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  forming p l e a t s  37 al low- 

ing  a  s u b s t a n t i a l  l e n g t h  o f  bagging m a t e r i a l  t o  be  s t o r e d  

i n  a  s m a l l  a r e a .  The p l e a t s  37 can  be molded o r  formed a s  

an i n t e g r a l  p a r t  of  t h e  p l i a b l e ' t u b e .  An embodiment o f ' t h e  

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  narrow and wide 

bands which can  be 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 .  

Temporar i ly  d i s r e g a r d i n g  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 numeral 31A, m a t e r i a l  from t h e  contaminated  

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 through 

towards  t h e  proximal  end 24 of  t h e  i n n e r  hous ing 2 1 ,  and 

i n t o  t h e  proximal  end 35 of  t h e  p l a s t i c  t u b e  31. A s  t h e  

m a t e k i a 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  31 u n f o l d s  and e x t e n d s  ou tward ly  , 

from t h e  hous ings  21 ,  51. The p l i a b l e  t u b e  31 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 long  t h e  s e a l  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  contaminated  m a t e r i a l  

i n  a  bag- l ike  'manner, and t h e .  remaining p o r t i o n  o f  t h e  

t u b e  3 1  i s  s e a l a b l y  c l o s e d  a b o u t  t h e  open proximal  end 24  of  

t h e  i n n e r  hous ing 21 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 dust between t h e  contaminated  and c l e a n  chambers 

' . Dispensing means 46 is s e c u r e d  t o  t h e  r i m  55 of t h e  

o u t e r  housing. 51  t o  i a c i l i t a t e  t h e  u n f o l d i n g  and movement 

of  t h e  p l i a b l e  t u b e  31 ou tward ly  from 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 . m e a n s  s u c h  as  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 r o m  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  to  

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  31' and  t h e  .material  

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  b e e n  s u b s t a n t i a l l y  de- . , 

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  

1 0  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 0- r i .ng  r e t a i n e r  32 

a l o n g  t h e  w ide  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  t u b e  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. . T h u s ,  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 . 3 1 A  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 . 2 6  o f  i n n e r  h o u s i n g  21. A f t e r  t h e  mater ia l  h a s  

heen w a l e d  i n  a s e c t i o n  o f  the gliakee t u b e  31,  t h e  t u b e  

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  

20 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  a s s e m b l 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  be  p o s i t i o n e d a w a y  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  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  34  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 O-r ing 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  p o r t i o n  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 ts p r o x i -  

maf end  35 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 24 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  2 1  a s  new material  is pushed  t h r o u g h  t h e  p a s s a g e '  

1 9  t o w a r d s  t h e  c l e a n  chamber  12 .  The r e m n a n t  of t h e  o l d  

p l i a b l e  t u b e  3 1 ~  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 

p1iabl.e t u b e  w i t h  t h e  new m a t e r i a l ' b e i n g  t r a n s f e r r e d .  

1 0  Thus ,  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 ' c h a m b e r  1 3  b u t  a re  removed 

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  on  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  by  

means o f ' a  l o a d i n g  ' s l e e v e  9 1  and pus 'her  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  sleeve 9 1  h a s  a c y l i n d r i c a l  Shape o f  s u f f i c i e n t  

d i a m e t e r  t o  allow it t o  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 he  

20 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 of 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  O-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  3 1  i n  p l ace ' .  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  1oadi.ng 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  9 5  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  

face 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 o u 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  p o r t i o n  o f  t h e  i n n e r  housing. .  

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 thd rawn  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  f o r m  a c l o s u r e .  

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

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  

an end  s t o p  97 and 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  bag  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 s t o p  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  O- r ing  r e t a i n e r  32 is popped 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- 

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  a b u t m e n t  r i n g  98 are  wi thd rawn  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 3 5  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  form c l o s u r e  36.  

The p r e s e n t  i n v e n t i o n  is i l l u s t r a t e d  i n  FIG. 5 ,  where  

s imilar  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 i m i l a r  

s t r u c t u r a l  f e a t u r e s  p r e v i b 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  to  . 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  by  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 g l y ,  a re  s e c u r e d  by  

. s u i t a b l e  means s u c h  as  w e l d 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 1  end  

1 2 3  and  a , p r o x i m a l  end  127  i s  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-r ing 

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  

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 . 1 2 1 .  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  e n d . . 2 3  t o  t h e  t a p e r e d  p o r t i o n  . ' 

1 0  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  @ 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 

, to 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  a n d ' 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  

126B . 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 i e  126A i n  

khe ' f l a n g e  125 .  

A p l i a b l e  t u b e  3 1  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  

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  arms 128  a re  

p i v o t a l l y  mounted t o  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 o n  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 .  

The r e t a i n i n g  arms 128  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 . h a v e  a t e r m i n a l  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  129  a c t i n g  as  a t u b e  r e t a i n i n g  means. The r e t a i n i 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 2 1  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 ur i fo . ld ing 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 h 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 128  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  as  d u r i n g  s t o r a g e  and 

l o a d i n g  o p e r a t i o n s .  The r e t a i n i n g  arms 1 2 8  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  

1 0  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 ,  
' 

th .e reby  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  'and 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 .  

Con tamina t ed  material  f rom t h e  c o n t a m i n a t e d  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 , m o v e m e n t  of  t h e  material  ex . t ends  t h e  p l i a b , l e  t u b e  

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  material 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  con tamin-  

20 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  seal  i n  a manner ,  .to 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 ' m a t e r i a 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  is 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 material  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 1 e  t u b e  t o  s 1 i d a b l . y  w i t h d r a w  t h e  O-r ing 

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  



, hous ing  21. The O-ring r e t a i n e r  32 is 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  por -  

t i o n  26 o f  t h e  i n n e r  h o u s i n g  21. The 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  w i thd rawn  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  

t h e  b o l t  126  ' s e c u r i n g  f l a n g e  1 2 5  ' to  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  

1 0  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  is o p e n  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 thd rawn  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  

na r row 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  fo rming  c l o s u r e  36. N e w  c o n t a m i n a t e d  

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  c1 ,osure  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  na r 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  

' 20 o f .  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 emnan t  o f  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  a s ' t h e  new 

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

p l i a b l e  t u b e  31A i s  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'an b e  s ea . l ed  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 . n e w  q 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 .  to  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  t o  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 i s  

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  41  h a v i n g  w h e e l s  42 

r o t a t a b l y  mounted o n  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 i s  s e c u r e d  t o  t h e  r i m  55 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 wh ich  allows t h e  

1 0  h i n g e d  r o l l e r  a s s e m b l y  4 1  t o  s w i n g  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 is 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  ro l le r  

a s s e m b l y  4 1  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  b y  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 s o  t h r e a d a b l y  r e c e i v e d  

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 b e t w e e n  b r a c k e t  3 9  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  ( F I G S  1) c o r r e s p o n d i n g  t o  

20 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 and t h e  O-r ing  r e t a i n e r  32A 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, b a r s  

47 w i l l  b e  u s e d  t o  p r e v e n t  r e m o v a l  o f  t h e  o l d  t u b e  31A i n  

FIG. 5 embodiment .  

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  ro 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  36 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.  

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  t o  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  

1 0  lower wire 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  a s  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 re  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. Each 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  lower a r m  

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 a re  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  l o w e r  l e v e r s  76A and  76B, 

20 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 

are  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 to  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  or  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 

a re  s e c u r i n g  f i n g 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  83  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 

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 r o u n d  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 r o m  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  

1 0  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 

w i r e  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  i s  i n t e r p o s e d  be- 

tween  t h e  w i r e  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  1 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 

a n d  105B a r e  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  1 0 3 .  

20 The u p p e r  and l o w e r  a b u t m e n t  members 105A and  105B, 

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  

2 1  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  arms 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  c u r v a t u r e  o f  t h e  a b u t m e n t  members 105A and  

105B and  e n g a g e  ring 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  1 1 2 .  

R o t a t i o n  o f  r i n g  knob  111 r o t a 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 .  T h i s  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 105A and  105B i n  a s i m 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 104Af 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 105Af 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 

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 104A and  104B a re  u p p e r  and 

1 0  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  phantom.  R ing  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 r emoves  

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  m a t e r i a 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  mater ia l  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  

mater ia 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  i s  

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  cos t  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  

- 1 8  - 



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

mater ia l  is  p roduced  and w h e r e i n  t h e  waste m a t e r i a l  is  

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  b e e n  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-  

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  

s e 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  claims. 
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ABSTRACT OF THE DISCLOSURE 

A b a g g i n g  d e v i c e  for . t r a n s f e r r i n g  material  f rom a 

f i r s t  chamber  t h r o u g h  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  wall .  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  to  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  t o  

. 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 q s  and  moun t 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  

end', . in  which  a p l i a b l e  t u b e  i s  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 ube  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  

of t h e  i n n e r  h o u s i n g  so a s  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 s e c o n d  chambers .  D i s p l a c e m e n t  of 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 q  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 a l l o w s  t h e  m a t e r i a l  t o  be 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  second chamber. The bag is t h e n  s e a l e d  and 

severed  between where t h e  m a t e r i a l  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  m a t e r i a l .  The p l i a b l e  t u b e  ;hen 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  narrow' p o r t i o n  of  t h e  i n n e r  hous ing 

' to  a l l o w  a  new p l i a b l e  t u b e  to  be  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  tube .  Remnants o f  t h e  o l d  p l i a b l e  t u b e  a r e  t h e n  

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

-remov.al o f  a d d i t i o n a l  m a t e r i a l .  












