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(3)  An  apparatus  for  turning  hides,  furs,  pelts,  and  the  like,  inside  out. 

An  apparatus  for turning  inside out  hides, furs,  pelts  and 
the  like  to  be  processed,  comprises  a  vacuum  chamber  (10) 
and  a  structure  (17,22)  defining  an  opening  through  a  wall  of 
the  chamber  (10)  and  thereto  a  portion  of  the  hide  (23)  may 
be  fixed.  The  opening  defining  structure  includes  an  outside 
communicating  duct  (17),  effective  to  be  coupled  to  a  nozzle 
(22)  provided  for  fitting  thereon  the  hide  (23)  and  controlled 
by  a  control  valve  (18)  adjusting  the  air  flow  through  the 
chamber  opening. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  a p p a r a t u s   f o r  

t u r n i n g   h i d e s   i n s i d e   ou t   d u r i n g   t he   p r e p a r a t i o n   a n d  

t a n n i n g  o r   d r e s s i n g   t h e r e o f .   The  t e r m   " h i d e "   as  u s e d  

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

ed  to   i n c l u d e   any  a n i m a l   s k i n ,   e i t h e r   raw  or  d r e s s e d ,  

s u c h   as   f u r s , p e l t s   and  t h e   l i k e .  

As  i s   known,   in  t he   h i d e   p r o c e s s i n g   i n d u s t r y ,  

and  p a r t i c u l a r l y   so  w i t h   f u r r e d   h i d e s ,   i t   i s   o f t e n  

n e c e s s a r y   to   t u r n   r a w  h i d e s   i n s i d e   o u t ,   w h i c h   a r e  

u s u a l l y   r e m o v e d   u n d e v i d e d   f rom  t h e   a n i m a l   c a r c a s s .  

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

in   a  p u r e l y   m a n u a l   f a s h i o n ,   so  t h a t   t r a i n e d  

p e r s o n n e l   had  to   be  p u t   in   c h a r g e   of  t he   job   i f  

t h e   h i d e s   had  to  r e m a i n   u n d a m a g e d .  

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

p r o v i d e s   t he   u s e   of  a  r o d ,   s e c u r e d   w i t h   one  end  t o  

a  b e n c h ,   w h i c h   c a r r i e s   a t   i t s   o t h e r   end  a  h e a d   o r  

e n l a r g e d   b o d y   of  a  s u i t a b l e   d i a m e t e r ,   w h e r e o n   a  h i d e  

i s   f o r c i b l y   f i t t e d   to  be  t h e n   t u r n e d   i n s i d e   ou t   b y  

t h e   a p p l i c a t i o n   of  a  s h a r p   p u l l   in   t h e   o p p o s i t e  

d i r e c t i o n ,   w h i c h   c o m p l e t e s   in   p r a c t i c e   t h e   h i d e  

i n s i d e - o u t   t u r n i n g   p r o c e s s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h i s   p r o c e d u r e   i s  

e x t r e m e l y   t i r i n g   f o r   t h e   o p e r a t o r   and ,   m o r e o v e r ,  

a  t i m e - c o n s u m i n g   o n e .  

A n o t h e r   d r a w b a c k   i s   t h a t   t he   q u a l i t y   of  t h e  

p r o c e s s e d   h i d e   i s   a l l o w e d   t o  d e p e n d   w h o l l y   on  t h e  

o p e r a t o r ' s   s k i l l ,   t h e r e b y   u n i f o r m   p r o c e s s i n g   i s  

u n l i k e l y   to   be  a c h i e v e d .  

T h i s   i n v e n t i o n   s e t s   out   to   e l i m i n a t e   t h e  

a f o r e s a i d   p r o b l e m s   by  p r o v i d i n g   an  a p p a r a t u s   f o r  



t u r n i n g   h i d e s   i n s i d e   ou t   d u r i n g   the   p r e p a r a t i o n   a n d  

t a n n i n g   or  d r e s s i n g   t h e r e o f ,   w h i c h   a f f o r d s   the   p o s s i -  

b i l i t y   o'f  c a r r y i n g   ou t   t h e   i n s i d e - o u t   t u r n i n g   p r o c e s s  

in  an  a u t o m a t e d   m a n n e r ,   w i t h   a t t e n d a n t   r e d u c e d   l a b o r  

r e q u i r e m e n t s .  

W i t h i n   t h a t   g e n e r a l   a im,   i t   i s   p o s s i b l e   t o  

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

out   a c c o r d i n g   to  t h e   i n v e n t i o n   can  m i n i m i z e   a n y  

w e a r   and  d e t e r i o r a t i o n   of  t he   h i d e s   d u r i n g   t h e i r  

p r o c e s s i n g   s t e p s ,   
w h i l e   

s h a k i n g   a t   t he   same  t i m e  

o f f   t he   h i d e s   any  
p r o c e s s i n g   m a t e r i a l s ,   s u c h   as  s a l t s ,  

s a w d u s t ,   p o w d e r s ,   and  t h e   l i k e .  

I t   i s   f u r t h e r   p o s s i b l e   to  a r r a n g e   t h a t   t h e  

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

r e l i a b l e   in  o p e r a t i o n   and  q u i t e   s a f e   to  u s e .  

A c c o r d i n g   to  one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,  

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

i n s i d e   o u t ,   p a r t i c u l a r l y   d u r i n g   the   p r e p a r a t i o n   a n d  

p r o c e s s i n g   t h e r e o f ,   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s  

a  c h a m b e r   in   c o m m u n i c a t i o n   w i t h   a  vacuum  s o u r c e ,   a t  

l e a s t   one  s t r u c t u r e   d e f i n i n g   a t   l e a s t   one  o p e n i n g  

t h r o u g h   a t   l e a s t   one  w a l l   of  s a i d   c h a m b e r ,   s a i d  

s t r u c t u r e   h a v i n g   a  f o r m a t i o n   f o r   s e c u r i n g   a ' p o r t i o n  

of  a  h i d e   to  be  t u r n e d   i n s i d e   out   t h e r e o n ,   and  a i r  
f l o w  c o n t r o l   

means   f o r   c o n t r o l l i n g   the   a i r   f l o w  

t h r o u g h   s a i d   o p e n i n g .  

F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   w i l l   b e c o m e  

more  c l e a r l y   a p p a r e n t   by  m a k i n g   r e f e r e n c e   to  t h e  

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

n o t   l i m i t a t i v e ,   e m b o d i m e n t   of  an  a p p a r a t u s   f o r  

t u r n i n g   h i d e s   i n s i d e   ou t   d u r i n g   the   p r e p a r a t i o n  



a n d   p r o c e s s i n g   t h e r e o f   as  i l l u s t r a t e d   by  way  o f  e x a m p l e  

o n l y   i n   t h e   a c c o m p a n y i n g   d r a w i n g ,   w h e r e :  

F i g u r e   1  i l l u s t r a t e s   s o m e w h a t   d i a g r a m a t i c a l l y  

t h e   s o l u t i o n   a d o p t e d   by  c o n v e n t i o n a l   t e c h n i q u e s ;   a n d  

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   s h o w i n g   d i a g r a m -  

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

W i t h   r e f e r e n c e   to   F i g u r e   1,  a  c o n v e n t i o n a l  

a p p a r a t u s   i s   shown  w h i c h   c o m p r i s e s   i n   p r a c t i c e ,   a s  

m e n t i o n e d   h e r e i n a b o v e ,   a  r o d   1  s e c u r e d   w i t h   one  e n d  
i 

to   a  b e n c h ,   s c h e m a t i c a l l y   i n d i c a t e d   a t   2,  w h i c h   r o d  

i s   p r o v i d e d   a t   i t s   o t h e r   end  w i t h   a  h e a d   or   s h a p e d  

b o d y   3  w h e r e o n   an  o p e r a t o r ,   u t i l i z i n g   t h e   i n h e r e n t  

e l a s t i c i t y   of   a  h i d e ,   f i t s   t h e   h i d e   i t s e l f   and  t h e n ,  

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

d i r e c t i o n ,   t h u s   t u r n i n g   i t   i n s i d e   o u t .  

I t   w i l l   be  a p p a r e n t   t h a t   s u c h   c o n v e n t i o n a l  

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

s u b s t a n t i a l   d r a w b a c k s   m e n t i o n e d   a b o v e ,   w h i c h   d r a w -  

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

a c c o r d i n g   to   t h i s   i n v e n t i o n ,   s h o w n   i n   F i g u r e   2 .  

The  i n v e n t i v e   a p p a r a t u s   c o m p r i s e s   a  c h a m b e r   1 0  

w h i c h   i s   a d v a n t a g e o u s l y   c l o s e d   on  one  s i d e   by  a  

t i g h t l y   c l o s i n g   d o o r   11 ,   m o u n t e d   by  m e a n s   of   s e a l e d  

p i n t l e s   and  h a n d l e s ,   as  i n d i c a t e d   a t   12  and  1 3 .  

The  c i t e d   c h a m b e r   10  i s   i n   c o m m u n i c a t i o n   w i t h  

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

e x h a u s t   f a n   14  h a v i n g   i t s   s u c t i o n   p o r t   15  o p e n   t o  

t h e   t o p   o f   t h e   c h a m b e r   1 .  

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

p r o v i d e d   w i t h   a  f i l t e r   s c r e e n   1 6 .  



The  c h a m b e r   10  w h i c h   c an   be  e v a c u a t e d   by  m e a n s  

o f   t h e   e x h a u s t   f a n   14,   c o m m u n i c a t e s   w i t h   t h e   o u t -  

s i d e   e n v i r o n m e n t   t h r o u g h   a  c o n d u i t   17  t h e   i n s i d e  

end   w h e r e o f   i s   r e g u l a t e d   by  a  t i g h t n e s s  v a l v e  

18 ,   w h i c h   i s   p i v o t e d   a t   19  to   t h e   end  of   t h e   c o n d u i t  

17  and  can   be  o p e r a t e d   t h r o u g h   a  v a l v e - o p e n i n g  

s o l e n o i d   20  d r i v e n   by  v a l v e - o p e n i n g   m e a n s   i n c l u d i n g  

a  f l e x i b l e   r o d   s w i t c h   21  w h i c h   i s   a c c e s s i b l e  

e x t e r n a l l y   to   s a i d  c h a m b e r .   The  s o l e n o i d   20  c o u l d  

be  r e p l a c e d ,   i f   d e s i r e d ,   w i t h   an  e x t e r n a l l y  o p e r a t e d  

l i n k a g e   s y s t e m .  

To  t h e   o u t s i d e   end  of   s a i d   c o n d u i t  1 7 ,   t h e r e  

c a n   be  r e m o v a b l y   c o n n e c t e d  a   n o z z l e   22  o f  

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

e d g e s   to   p r e v e n t   i t   f r o m   d a m a g i n g   a  h i d e   to  b e  

t u r n e d   i n s i d e   ou t   and  h a v i n g   c o n n e c t i o n   means   2 2 '  

f o r   m o u n t i n g   t h e   n o z z l e   on  t h e   c o n d u i t .  

O v e r   t h e   e d g e s   of   t h e   n o z z l e   22,  a  h i d e   23  t o  

be  t u r n e d   i n s i d e   o u t   c a n   be  f i t t e d   u t i l i z i n g   t h e  

i n h e r e n t   e l a s t i c i t y   of   t h e   h i d e .   E x p a n d i b l e   a n n u l a r  

s t r a p s   c an   be  p r o v i d e d   to   s e c u r e   one  end  of   t h e   h i d e .  

O b v i o u s l y ,   i t   w i l l   be  p o s s i b l e   to  p r o v i d e  

i n t e r c h a n g e a b l e   n o z z l e s   o f   d i f f e r e n t   s i z e s   t o  

a c c o m m o d a t e   h i d e s   of   v a r i e d   s i z e s .  

I n s i d e   t h e   c h a m b e r   10 ,   and  more   p r e c i s e l y   i n  

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

f i l t e r i n g   d i a p h r a g m   30  e f f e c t i v e   to  p r e v e n t   a n y  

i m p u r i t i e s   s u s p e n d e d   w i t h i n   t h e   c h a m b e r   10  f r o m  

b e i n g   d r a w n   i n t o   t h e   e x h a u s t   f a n   and  d a m a g i n g   i t ;  



u n d e r s t a n d a b l y ,   t he   f i l t e r i n g   d i a p h r a g m   30  w i l l   b e  

r e m o v a b l e ,   w i t h   t h e   a p p a r a t u s   in   i t s   i n o p e r a t i v e  

c o n d i t i o n ,   f o r   c l e a n i n g   or  r e p l a c e m e n t   p u r p o s e s .  

The  o p e r a t i o n   and  u se   of  t he   a p p a r a t u s   f o r  

t u r n i n g   h i d e s   i n s i d e   ou t   a r e   as  f o l l o w s .   T h e  

o p e r a t o r   w i l l   f i r s t   f i t   t h e   end  of  the   h i d e   to  b e  

t u r n e d   i n s i d e   ou t   o v e r   t he   n o z z l e   22,  t h e n   t h e  

o p e r a t o r   a c t i v a t e s ,   t h r o u g h   t h e   f l e x i b l e   rod   s w i t c h  

21,  the   s o l e n o i d   20  w h i c h   o p e n s   t he   t i g h t   s e a l e d  

v a l v e   18.  In  t h i s   c o n d i t i o n ,   t he   c h a m b e r   10  b e i n g  

a t   a  n e g a t i v e   p r e s s u r e   l e v e l ,   t he   n o z z l e   22  i s  

d r a w n   in   s h a r p l y   to   p u l l   t h e   h i d e   23  t o w a r d   t h e  

i n s i d e   and  c a u s e   t h e   h i d e ,   w h i c h   i s   h e l d   b a c k   o n  

t h e   n o z z l e   e d g e s ,   to  i n s t a n t a n e o u s l y   t u r n   i n s i d e   o u t .  

The  h i d e   end  o p p o s i t e   to  t he   n o z z l e   f i x e d   e n d  

may,  a d v a n t a g e o u s l y   b u t   n o t   n e c e s s a r i l y ,   be  c l o s e d  

s i n c e ,   t h r o u g h   s u i t a b l e   a d j u s t m e n t   of  t h e   a i r f l o w ,  

s u c h   h i d e   i n s i d e - o u t   t u r n i n g   can  a l s o   be  a c c o m p l i s h e d  

even   i f   s a i d   e n d s   a r e   p a r t i a l l y   o p e n e d .  

The  h i d e   i n s i d e - o u t   t u r n i n g  a s   o b t a i n e d   b y  

p n e u m a t i c   s u c t i o n   h a s   t h e   a d v a n t a g e   of  q u i c k l y  

s h a k i n g   t h e   h i d e ,   t h e r e b y   any  f o r e i g n   m a t t e r ,   s u c h  

as  s a l t s ,   s a w d u s t ,   p o w d e r s ,   e t c . ,   as  d e p o s i t e d   o n  

the   h i d e   d u r i n g   p r i o r   t r e a t m e n t s ,   can  be  e f f e c t i v e l y  

s h a k e n   o f f .  

Upon  c o m p l e t i o n   of  the   h i d e   t u r n i n g   p r o c e s s ,  

t he   o p e r a t o r   r e l e a s e s   t he   f l e x i b l e   rod   s w i t c h   2 1 ,  

t h e r e b y   t h e   t i g h t   s e a l e d   v a l v e   18  r e s t o r e s   t he   c l o s e d  



c o n d i t i o n   of   t h e   c h a m b e r   10,   t h e   c o n d u i t   17  a n d  

n o z z l e   22'  b e i n g   r e s e t   to   a t m o s p h e r i c   p r e s s u r e  

c o n d i t i o n s .  

T h e o r e t i c a l l y ,   i t   w o u l d   be  p o s s i b l e   to  a l l o w  

t h e   h i d e   23  to   be  s u c k e d   i n t o   t h e   c h a m b e r   10,  b u t  

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

h i d e   c o u l d   f o u l   i t s e l f   a g a i n   by  f a l l i n g   i n s i d e   t h e  

c h a m b e r .  

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

may  be  p r o v i d e d   
o n  t h e   c o n d u i t   17,   w h i c h   h a s   t h e  

f u n c t i o n   of   c a t c h i n g   any  h i d e s   w h i c h   m i g h t   b e c o m e  

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

f r o m   b e i n g   d r a w n   i n t o   t h e   c h a m b e r   1 0 .  

The  i m p u r i t i e s   d r a w n   o f f   t h e   h i d e   a r e   e n t r a i n e d  

to  t h e   c h a m b e r   10  i n s i d e ,   w h e r e   t h e y   a r e   d e p o s i t e d  

by  g r a v i t y   on  t h e   c h a m b e r   b o t t o m ;   any  s u s p e n d e d  

p a r t i c l e s ,   as  a l r e a d y   m e n t i o n e d   h e r e i n a b o v e ,   w i l l  

be  c a u g h t   by  t h e   f i l t e r i n g   d i a p h r a g m   30  to  p r e v e n t  

t h e m  f r o m   d a m a g i n g   t h e   e x h a u s t   f a n   1 4 .  

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

a p p r e c i a t e d   t h a t   t h e   i n v e n t i o n   a c h i e v e s   i t s   o b j e c t s ,  

and   t h e   f a c t   i s   s t r e s s e d   i n   p a r t i c u l a r   t h a t   t h e  

a p p a r a t u s   p r o v i d e d ,   by  u t i l i z i n g   a  p n e u m a t i c   s u c t i o n  

p r i n c i p l e ,   a l l o w s   h i d e s   to   be  a u t o m a t i c a l l y   t u r n e d  

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

s h a k i n g   a c t i o n   w h i c h   f r e e s   t h e m   of   a l l   t h e   i m p u r i t i e s  

l e f t   o v e r   f r o m   p r i o r   t r e a t m e n t s .  

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

many  m o d i f i c a t i o n s   and  v a r i a t i o n s   w i t h i n   t he   p u r v i e w  

of  t he   i n s t a n t   i n v e n t i v e   c o n c e p t .  



1.  An  a p p a r a t u s   f o r   t u r n i n g   h i d e s   i n s i d e   o u t ,  

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

t h e r e o f ,   c h a r a c t e r i z e d   in   t h a t   i t   c o m p r i s e s   a  

c h a m b e r   (10)   in   c o m m u n i c a t i o n   w i t h   a  v a c u u m   s o u r c e  

( 1 4 ) ,   a t   l e a s t   one  s t r u c t u r e   ( 1 7 , 2 2 )   d e f i n i n g   a t  

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

c h a m b e r   ( 1 0 ) ,   s a i d   s t r u c t u r e   ( 1 7 , 2 2 )   h a v i n g   f o r m a -  

t i o n   f o r   s e c u r i n g   a  p o r t i o n   of  a  h i d e   (23)   to  be  t u r n e d  

i n s i d e   ou t   t h e r e o n ,   a n d  a i r   f l o w   c o n t r o l   m e a n s   ( 1 8 )  

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

2.  An  a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   s t r u c t u r e   c o m p r i s e s   a n  

e x t e r n a l l y   c o m m u n i c a t e d   c o n d u i t   (17)   c o n t r o l l e d   by  a  

t i g h t n e s s   v a l v e   ( 1 8 ) ,   to  s a i d   c o n d u i t   ( 1 7 )   t h e r e  

b e i n g   r e m o v a b l y   c o n n e c t a b l e   a  n o z z l e   (22 )   w h e r e o n   t h e  

h i d e   (23)   to  be  t u r n e d   i n s i d e   ou t   can  be  f i t t e d ,  

m e a n s   ( 2 0 , 2 1 )   b e i n g   a l s o   p r o v i d e d   f o r   o p e n i n g   s a i d  

t i g h t n e s s   v a l v e   w h i c h   can  be  a c t u a t e d   f r o m   s a i d  

c h a m b e r   (10)   o u t s i d e .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   2 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   vacuum  s o u r c e   c o m p r i s e s  

an  e x h a u s t   f a n   (14)   h a v i n g   i t s   s u c t i o n   p o r t   l o c a t e d  

a t   t h e   t o p   of  s a i d   c h a m b e r   ( 1 0 ) .  

4.  An  a p p a r a t u s   a c c o r d i n g   to  one  or  more   o f  

t h e   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   in   t h a t   i t  

c o m p r i s e s   an  o p e n i n g   s o l e n o i d   (20)   f o r   a c t u a t i n g  

s a i d   t i g h t n e s s   v a l v e   (18)   and  b e i n g   o p e r a t e d   t h r o u g h  

s a i d   o p e n i n g   means   i n c l u d i n g   a  f l e x i b l e  



r o d   s w i t c h   ( 2 1 ) .  

5.  An  a p p a r a t u s   a c c o r d i n g   to  one  or  more  o f  

t h e   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   i n   t h a t   s a i d  

c o n d u i t   ( 17 )   i s   p r o v i d e d   w i t h   a  p e r f o r a t e d  

d i a p h r a g m   t h e r e i n   e f f e c t i v e   to  p r e v e n t   s a i d   h i d e  

(23)   f r o m   b e i n g   d r a w n   i n t o   s a i d   c h a m b e r   ( 1 0 ) .  

6.  An  a p p a r a t u s   a c c o r d i n g   to  one  or  more   o f  

t h e   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   i n   t h a t   i t  

c o m p r i s e s , i n   t h e   i n n e r   t o p   p o r t i o n   of  s a i d   c h a m b e r ,  

a  f i l t e r i n g   d i a p h r a g m   ( 3 0 )   e f f e c t i v e   to  b a r  

i m p u r i t i e s   f r o m   e n t e r i n g   s a i d   e x h a u s t   f a n   ( 1 4 ) .  
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