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©  Heat  exchanger  particularly  suitable  for  use  for  recovery  of  heatfron  wet  gases. 
©   The  subject-matter  of  this  invention  is  a  heat  exchanger 
consisting  of  a  series  of  pressed  metal  plates  (10),  fixed 
together  between  a  pair  of  rigid  end-plates  (20).  Each  plate 
(10)  has  a  pair  of  opposed  openings  surrounded  by  closed 
impressions  (31)  used  to  accommodate  sealing  gaskets  (41). 
Each  plate  (10)  is  also  equipped  with  a  further  closed  impres- 
sion  (32)  which  follows  the  outer  contour  of  the  plate  (10),  and 
which  is  used  to  accommodate  another  corresponding 
closed  peripheral  gasket  (42). 

Each  pair  of  contiguous  plates  (10)  is  separated,  alter- 
nately,  by  a  pair  of  gaskets  (41)  located  around  the  the  open- 
ing  (11,  12),  in  one  case,  and  in  the  other  by  the  peripheral 
closed  gasket  (42). 

Each  plate  (10)  also  has  diagonal  impressions  (14),  the 
purpose  of  which  is  to  create  the  required  turbulence  in  the 
current  of  fluids  flowing  in  contact  with  the  surfaces  of  the 
plates  (10)  in  question  (figure  1). 
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H e a t   e x c h a n g e r   p a r t i c u l a r l y   s u i t a b l e   f o r   use   f o r  

r e c o v e r y   of  h e a t   f r o m   v e t   g a s e s  

The  s u b j e c t - m a t t e r   of  t h i s   i n v e n t i o n   c o n s i s t s   of  a  h e a t  

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

i ng   h e a t   f r o m   wet   g a s s e s .  

In  i t s   p r e f e r r e d   use   as  a  t h e r m a l   r e c u p e r a t o r ,   t he   e x -  

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

w e l l - s u i t e d   f o r   use   in  b o i l e r s   f o r   d o m e s t i c   h e a t i n g  

p u r p o s e s   :  in  t h i s   c a s e   t h e   h e a t   i s   r e c o v e r e d   f rom  t h e  

f u m e s ,   in  t h e   f o r m   of  s e n s i t i v e   h e a t   and  l a t e n t   h e a t ,  

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

10  i t   i s   n o r m a l l y   l o s t .  

The  h e a t   e x c h a n g e r   a c c o r d i n g   to  t h e   i n v e n t i o n   c o n s i s t s  

of  a  s e r i e s   of  p r e s s e d   m e t a l   p l a t e s ,   h a v i n g   a  l i m i t e d  

t h i c k n e s s ,   c l a m p e d   a g a i n s t   one   a n o t h e r   by  means   o f  

s t a y - b o l t s ,   and  e q u i p p e d   w i t h   a  p a i r   of  end  o p e n i n g s .  

15  Once  t he   s e r i e s   of  p l a t e s   f o r m i n g   t h e   e x c h a n g e r   h a s  

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

two  d i s t r i b u t i o n   and  c o l l e c t i o n   h e a d e r s   of  t he   w a t e r   t o  

be  h e a t e d ,   and   w h i c h   f o r m s   t h e   s e c o n d a r y   f l u i d .  

Each   p l a t e   i s   l a p p e d   on  one  s i d e   by  t h e   p r i m a r y   f l u i d  

20  (wet   g a s s e s )   and  on  t h e   o t h e r   s i d e   by  t h e   s e c o n d a r y  

f l u i d   ( w a t e r   to  be  h e a t e d ) .  

Each  p a i r   of  a d j a c e n t   p l a t e s   i s   s e p a r a t e d   by  s u i t a b l e  

s p a c e r s   w h i c h   a l l o w   t he   f o r m a t i o n   of  a  m e a t u s   t h r o u g h  
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w h i c h   one  or   t h e   o t h e r   of  t he   f l u i d s   p a s s e s .  

The  two  o p p o s i n g   f a c e s   of  e a c h   p a i r   of  a d j a c e n t   p l a t e s  

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

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

5  p a i r   of  c i r c u l a r   g a s k e t s   l o c a t e d   a r o u n d   t h e   a b o v e   m e n -  

t i o n e d   o p e n i n g s .  

The  two  o p p o s i n g   f a c e s   of  t h e   s u b s e q u e n t   p a i r   of  a d -  

j a c e n t   p l a t e s   a r e ,   on  t h e   o t h e r   h a n d ,   s e p a r a t e d   by  g a s -  

k e t s   w h i c h   f o l l o w   t h e   p e r i m e t e r   of   t h e   p l a t e s   so  as  t o  

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

t h e   two  h e a d e r s   f o r m e d   by  t h e   s u c c e s s i o n   of  t h e   o p e n -  

i n g s   m e n t i o n e d   a b o v e .  

N a t u r a l l y ,   t h e   w a t e r   to  be  h e a t e d   r u n s   t h r o u g h   t h i s  

c o m p a r t m e n t   . 

15  E a c h   p l a t e   i s   s u i t a b l y   e q u i p p e d   w i t h   V  s h a p e d   g r o o v e s ,  

p o s i t i o n e d   d i a g o n a l l y .  

The  V  s h a p e d   g r o o v e s   of  one  p l a t e   a r e   c r o s s e d   w i t h  

t h o s e   of   t h e   n e x t   p l a t e ,   so  as  to  f a v o u r   t h e   t u r b u l e n c e  

of  t h e   f l u i d s   w h i c h   come  i n t o   c o n t a c t   w i t h   t h e s e  

20  p l a t e s .  

The  m a i n   c h a r a c t e r i s t i c s   of  t h e   i n v e n t i o n   a r e   s u m -  

m a r i z e d   and   s c h e m a t i c a l l y   d e s c r i b e d   in  t h e   c l a i m s ,   a n d  

t h e   s u b j e c t - m a t t e r   and  a d v a n t a g e s   t h e r e o f   a r e   a l s o   e x -  

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

25  of  e m b o d i m e n t   c h o s e n   by  way  of  e x a m p l e   o n l y ,   w i t h   p a r -  
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t i c u l a r   r e f e r e n c e   to  t h e   a t t a c h e d   d r a w i n g s ,   in  w h i c h   : 

f i g u r e   1  i s   an  e x p l o d e d   v i e w   of  t h e   e x c h a n g e r   a c -  

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

e m b o d i m e n t   ; 

5  -  f i g u r e   2  s h o w s   a  f r o n t   v i e w ,   s c h e m a t i c   and  p a r t i a l ,  

w i t h   some  p a r t s   o m i t t e d ,   of  t he   e x c h a n g e r   s h o w n   i n  

f i g u r e   1 ;  

f i g u r e   3  s h o w s   an  e n l a r g e d   s e c t i o n ,   on  a  s e c a n t  

p l a n e   p a r a l l e l   to  t h e   p l a n e   of  p r o j e c t i o n   of  f i g u r e   2 ,  

10  p a s s i n g   t h r o u g h   t h e   p l a n e   of  s y m m e t r y   of  t he   e x c h a n g e r  

and   l i m i t e d   to   i t s   l o w e r   p a r t ;   f o r   t h e   s a k e   o f  

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

a r e   shown  in  f i g u r e   3,  as  t h i s   is   t h e   s m a l l e s t   n u m b e r  

p o s s i b l e   to  i m p l e m e n t   t h e   e x c h a n g e r ,   a l t h o u g h   in  p r a c -  

15  t i c e   t h i s   n u m b e r   w i l l   a l w a y s   c o m p r i s e   a  few  d o z e n ;  

f i g u r e   4  i s   a  f r o n t   v i e w   of  a  p l a t e   of  t h e   e x c h a n g e r  

a c c o r d i n g   to   t h e   i n v e n t i o n ;   t h i s   f r o n t   v i e w   i s  

p r o j e c t e d   on  a  p l a n e   p e r p e n d i c u l a r   to  t h e   p l a n e   o f  

p r o j e c t i o n   of  t h e   f r o n t   v i e w   of  t he   w h o l e   e x c h a n g e r   a s  

20  p e r   f i g u r e   2 ;  

f i g u r e s   5  to  8  a r e   c r o s s - s e c t i o n s   of  t h e   c o m m o n  

p l a t e   as  p e r   f i g u r e   4,  on  t h e   s e c a n t   p l a n t s   V-V  up  t o  

V I I I - V I I I   of  t h e   same  f i g u r e   4 ;  

f i g u r e   9  i s   a  f r o n t   v i e w   s i m i l a r   to  t h a t   i l l u s t r a t e d  

25  in  f i g u r e   4,  b u t   i t   c o n c e r n s   a  d i f f e r e n t   f o r m   of  e m -  
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b o d i m e n t   r e f e r r i n g   t o   a  p l a t e   f i t t e d   w i t h   s p a c e r s ;  

f i g u r e s   10  and  12  a r e   s e c t i o n s   on  p l a n e s   X-X  to  X I I -  

XI I   of  f i g u r e   9 .  

W i t h   s p e c i f i c   r e f e r e n c e   to  f i g u r e   1,  t h e   h e a t   e x c h a n g e r  

5  a c c o r d i n g   to  t h e   i n v e n t i o n   i s   f o r m e d   by  a  s e r i e s   of  a d -  

j a c e n t   p l a t e s   10  made   by  p r e s s i n g   t h i n   m e t a l   s h e e t i n g .  

The  e x c h a n g e r   i s   a l s o   e q u i p p e d   w i t h   two  v e r y   t h i c k   a n d  

s t i f f   e n d - p l a t e s   2 0 .  

The  s e r i e s   of  p r e s s e d   m e t a l   p l a t e s   10  and  two  e n d -  

10  p l a t e s   20  i s   h e l d   t o g e t h e r   by  f o u r   s t a y - b o l t s   24  w h i c h  

p a s s   t h r o u g h   c o r r e s p o n d i n g   h o l e s   13  and  23  made  r e s p e c -  

t i v e l y   in  t h e   p r i n t e d   m e t a l   p l a t e s   10  and  in  t h e   t w o  

e n d - p l a t e s   2 0 .  

E a c h   p r i n t e d   m e t a l   p l a t e   10  h a s   an  a p p r o x i m a t e l y   r e c -  

15  t a n g u l a r   s h a p e ,   and   n e a r   to  i t s   two  s h o r t   s i d e s   i t   h a s  

two  l a r g e   h o l e s   11  and   12,  w h i c h   s e r v e   as  o p e n i n g s   f o r  

t h e   p a s s a g e   of  t h e   w a t e r   to  be  h e a t e d .   Each   of  t h e   t w o  

end   p l a t e s   20  i s   f i t t e d   w i t h   one  f u r t h e r   h o l e   o n l y ,  

n u m b e r e d   r e s p e c t i v e l y   21  and  22,  l o c a t e d   in  p o s i t i o n s  

20  c o r r e s p o n d i n g   to  h o l e s   11  and   12  r e s p e c t i v e l y   of  t h e  

p r e s s e d   m e t a l   p l a t e s   1 0 .  

E a c h   p r i n t e d   m e t a l   p l a t e   10  h a s   a  c o n t i n u o u s   i m p r e s s i o n  

30,   w i t h   a  p r a c t i c a l l y   V  s h a p e d   t r a n s v e r s e   c r o s s -  

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

25  h o l e s   11  and  12  and   t h e   o u t e r   c o n t o u r   of  t h e   p l a t e s   1 0 .  
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T h i s   i m p r e s s i o n   30  i s   t h e r e f o r e   f o r m e d   by  a  p a i r   o f  

c i r c u l a r   i m p r e s s i o n s   31  s u r r o u n d i n g   t h e   two  h o l e s   11  

and  12  and  two  e l o n g a t e d   i m p r e s s i o n s   32  w h i c h   j o i n   s a i d  

two  c i r c u l a r   i m p r e s s i o n s   3 1 .  

5  The  i m p r e s s i o n   30  g i v e s   r i s e   to  a  r i b   on  one  f a c e   o f  

t h e   p l a t e ,   and  to  a  c o r r e s p o n d i n g   g r o o v e   on  t h e   o t h e r  

f a c e   :  t h e   i m p r e s s i o n   30  is   of  c o u r s e   o b t a i n e d   b y  

p r e s s i n g   . 

In  a s s e m b l i n g   t h e   s e r i e s   of  p r e s s e d   m e t a l   p l a t e s   1 0 ,  

10  t h e   i m p r e s s i o n s   a r e   a l l   made  to  f a c e   in  t h e   s a m e  

d i r e c t i o n ,   as  shown  in  f i g u r e   3,  so  t h a t   t h e   i m p r e s -  

s i o n s   of  a d j a c e n t   p l a t e s   f i t   p a r t l y   i n t o   one  a n o t h e r .  

The  i m p r e s s i o n s   31  a r e   made  so  t h a t   c i r c u l a r   g a s k e t s   41  

f i t   i n t o   t h e m ,   g a s k e t s   w h i c h   c r e a t e   b e t w e e n   t he   o p e n -  

15  i n g s   11  and  12,  t h e   h e a d e r s   t h r o u g h   w h i c h   t h e   w a t e r   t o  

be  h e a t e d   p a s s e s .  

T h e s e   c i r c u l a r   g a s k e t s   41  a r e   a l t e r n a t e l y   p o s i t i o n e d  

b e t w e e n   p a i r s   of  a d j a c e n t   p l a t e s   10  :  t h a t   i s   to  " s a y  

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

20  f o u r t h ,   b e t w e e n   t h e   f i f t h   and  s i x t h   p l a t e s   and  so  o n .  

More  c l o s e d   g a s k e t s   42  o c c u p y   t h e   i m p r e s s i o n s   32  a n d  

t h e   o u t e r   e d g e   of  t h e   i m p r e s s i o n s   31,  f o l l o w i n g   a p -  

p r o x i m a t e l y   t h e   c o n t o u r s   of  t h e   p l a t e s   1 0 .  

T h e s e   g a s k e t s   42  a r e   a l t e r n a t e d   w i t h   t h e   g a s k e t s   41  a n d  

25  a r e   t h e r e f o r e   p o s i t i o n e d   b e t w e e n   t h e   s e c o n d   and  t h i r d ,  
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b e t w e e n   t h e   f o u r t h   and   f i f t h   p l a t e s   and  so  on,  as  s h o w n  

in  f i g u r e s   1  and   3 .  

B e t w e e n   t h e   p a i r s   of  p l a t e s   s e p a r a t e d   f r o m   one  a n o t h e r  

by  m e a n s   of  t h e   c i r c u l a r   g a s k e t s   41  a  m e a t u s   51  i s   t h u s  

5  c r e a t e d ,   in  w h i c h   a  c u r r e n t   of  f u m e s   to  be  c o o l e d   c a n  

p a s s   . 

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

i n g s   11  and   12  i s   f r e e   to  c i r c u l a t e   b e t w e e n   t h e   p a i r s  

of   p l a t e s   10  s e p a r a t e d   i n s t e a d   by  t h e   p e r i m e t r i c a l   g a s -  

10  k e t s   4 2 .  

T h e r e   i s   t h e r e f o r e   a  c r o s s - f l o w   of  t h e   p r i m a r y   f l u i d  

c o n s i s t i n g   of  t h e   f u m e s   to  be  c o o l e d   and   t h e   s e c o n d a r y  

f l u i d   c o n s i s t i n g   of  t h e   w a t e r   to   be  h e a t e d .  

In   o r d e r   to  i n c r e a s e   t h e   t u r b u l e n c e   of  t h e   f l o w   of  t h e  

15  two  f l u i d s   c o m i n g   i n t o   c o n t a c t   w i t h   t h e   s u r f a c e s   of  t h e  

p l a t e s   10,  t h e s e   h a v e   on  t h e m   p a r a l l e l   d i a g o n a l   i m p r e s -  

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

t i f i e d   by  n u m b e r   1 4 .  

T h e s e   d i a g o n a l   i m p r e s s i o n s   or  f o l d s   14  a r e   s u i t a b l y   i n -  

20  c l i n e d   by  a b o u t   45°  as   c o m p a r e d   to  t h e   p l a n e   of  s y m -  

m e t r y   of  t h e   e x c h a n g e r   and  t h e s e   i m p r e s s i o n s   l i e   in  o p -  

p o s i t e   d i r e c t i o n s   on  c o n t i g u o u s   p l a t e s ,   as  shown  i n  

f i g u r e   1 .  

In   o r d e r   to  a c h i e v e   a  c o n d i t i o n   of  e v e n   c o m p r e s s i o n   f o r  

25  t h e   w h o l e   d e v e l o p m e n t   of  t h e   p e r i m e t r i c a l   g a s k e t s   4 2 ,  
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i t   is   n e c e s s a r y   to  i n s e r t   s p a c e r s   in  t h e   m e a t u s   51  i n  

w h i c h   t h e   c u r r e n t   of  f u m e s   to  be  c o o l e d   p a s s e s .  

As  a  r u l e   t h e s e   s p a c e r s   a r e   n o t   n e c e s s a r y   in  t h e   m e a t u s  

52  s e a l e d   by  t h e   p e r i m e t r i c a l   g a s k e t s   42  and  in  w h i c h  

5  t h e   w a t e r   to  be  h e a t e d   c i r c u l a t e d .  

T h e s e   s p a c e r s   may  be  made  in  d i f f e r e n t   w a y s .   A c c o r d i n g  

to  t h e   f o r m   of  e m b o d i m e n t   i l l u s t r a t e d   in  f i g u r e   1,  s a m e  

may  c o n s i s t   of  t h i n   m e t a l   w i r e s   53  b e n t   i n t o   c o i l s .  

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

10  f i g u r e   3  and  in  f i g u r e s   9  to  12,  t h e s e   s p a c e r s   may  c o n -  

s i s t   of  t r a n s v e r s e   i m p r e s s i o n s   54,  p o s i t i o n e d   a l t e r -  

n a t e l y   on  t h e   p l a t e s   1 0 .  

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

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

15  to  b u i l d   and  a s s e m b l e .  

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

b a s e d   on  t he   a b o v e   d e s c r i p t i o n s   and  i l l u s t r a t i o n s ,   b y  

way  of  e x a m p l e   o n l y ,   w i t h   p a r t i c u l a r   r e f e r e n c e   to  t h e  

a t t a c h e d   d r a w i n g s ,   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  

20  may  be  b r o u g h t   a b o u t   in  t h e   e m b o d i m e n t   of  t h e  

i n v e n t i o n ;   any  s u c h   m o d i f i c a t i o n s   and  v a r i a t i o n s   s h a l l ,  

h o w e v e r ,   be  d e e m e d   to  be  b a s e d   on  t h e   f o l l o w i n g   c l a i m s :  
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CLAIMS 

1)  H e a t   e x c h a n g e r ,   p a r t i c u l a r l y   w e l l - s u i t e d   to  be  u s e d  

f o r   t h e   r e c o v e r y   of  h e a t   f r o m   we t   g a s s e s ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   i t   p r o v i d e s   a  s e r i e s   of  p r e s s e d   m e t a l  

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

5  s t a y - b o l t s   b e t w e e n   two  s t i f f   e n d - p l a t e s ,   and  in  w h i c h  

e a c h   of  t h e s e   m e t a l   p l a t e s   h a s   two  o p p o s i n g   o p e n i n g s ,  

e a c h   s u r r o u n d e d   by  a  c o r r e s p o n d i n g   c l o s e d   i m p r e s s i o n ;   a  

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

of  t h e s e   p l a t e s   i s   a l s o   p r o v i d e d ,   so  t h a t   e a c h   p a i r   o f  

10  p l a t e s   i s   s e p a r a t e d   a l t e r n a t e l y   by  a  p a i r   of  g a s k e t s  

p o s i t i o n e d   in   t h e   two  i m p r e s s i o n s   w h i c h   s u r r o u n d   t h e  

two  a b o v e   m e n t i o n e d   o p e n i n g s   in  one  c a s e ,   and   in  t h e  

o t h e r   by  a  c l o s e d   p e r i m e t r i c a l   g a s k e t   p o s i t i o n e d   in  t h e  

a b o v e   m e n t i o n e d   c l o s e d   p e r i m e t r i c a l   i m p r e s s i o n .  

15  2)  H e a t   e x c h a n g e r ,   a c c o r d i n g   to   t h e   p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   p a i r s   of  c o n t i g u o u s  

p l a t e s   a r e   s e p a r a t e d   a l t e r n a t e l y   by  c l o s e d   g a s k e t s   i n -  

s e r t e d   in  t h e   i m p r e s s i o n s   s u r r o u n d i n g   t h e   a b o v e   m e n -  

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

20  c a s e   by  a  s i n g l e   c l o s e d   p e r i p h e r a l   g a s k e t   i n s e r t e d   i n  

t h e   a b o v e   m e n t i o n e d   p e r i p h e r a l   i m p r e s s i o n .  

3}  H e a t   e x c h a n g e r ,   a c c o r d i n g   to   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   h a s   d i a g o n a l   i m p r e s s i o n s   o r  

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

4)  H e a t   e x c h a n g e r ,   a c c o r d i n g   to  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   a  f u r t h e r   m e c h a n i c a l   e l e m e n t   o f  

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

5  t h e   p a i r s   of  a d j a c e n t   p l a t e s   s e p a r a t e d   by  t h e   p a i r   o f  

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

5)  H e a t   e x c h a n g e r   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d  

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

c o n s i s t s   of  a  m e t a l   w i r e   b e n t   i n t o   a  c o i l .  

10  6)  H e a t   e x c h a n g e r ,   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d  

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

c o n s i s t s   of  a  s e r i e s   of  t r a n s v e r s e   i m p r e s s i o n s   made  i n  

t h e   p r e s s e d   m e t a l   p l a t e s .  

7)  H e a t   e x c h a n g e r   a c c o r d i n g   to  t h e   p r e c e d i n g   c l a i m s ,  

15  i m p l e m e n t e d   and  pu t   i n t o   p r a c t i c e   s u b s t a n t i a l l y   in  a c -  

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