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@)  Heat  exchangers. 

1.  A  heat  exchanger  comprising  a  casing  (1),  means 
(33)  in  the  casing  defining  first  and  second  fluid  flowpaths, 
and  a  fluid  inlet  (42)  and  a  fluid  outlet  (10,  31)  associated 
with  each  of  the  said  flowpaths,  the  said  flowpath-defining 
means  including  a  plurality  of  substantially  parallel  flat 
plates  (50,  51),  each  of  the  said  plurality  of  plates  having  a 
portion  of  its  periphery  (53)  bent  towards  a  first  side  of  the 
plate,  and  an  adjacent  portion  (55)  of  its  periphery  bent 
towards  an  opposite  side  of  the  said  plate,  the  said 
peripheral  portions  of  the  plates  serving  to  connect  the 
plates  to  at  least  one  adjacent  plate  (57),  each  of  the  said 
plates  including  a  notch  (61)  intermediate  the  said 
peripheral  portions,  and  the  heat  exchanger  including  a 
sealing  bar  (58)  accommodated  in  the  notches  (61)  of  the 
said  plates  for  preventing  mixing  of  the  said  first  and  second 
fluid  flowpaths. 



T h i s   i n v e n t i o n   r e l a t e s   to  h e a t   e x c h a n g e r s ,   and  i n  

p a r t i c u l a r   a i r - t o - a i r   h e a t   e x c h a n g e r s   of  the   k i n d   u s e d  

in  d o m e s t i c   and  c o m m e r c i a l   h e a t i n g   i n s t a l l a t i o n s   a n d  

of  t h e   k i n d   u s e d   f o r   t u m b l e r   d r i e r s   as  u s e d   f o r   d r y i n g  

a r t i c l e s   of  l a u n d r y .   I t   has   p a r t i c u l a r   a p p l i c a t i o n   t o  

h e a t   e x c h a n g e r s   f o r   use   w i t h   such   d r i e r s   when  u s e d   i n  

c o n j u c t i o n   w i t h   w a s h i n g   m a c h i n e s   in  l a u n d e r e t t e  

i n s t a l l a t i o n s .  

T u m b l e r   d r i e r s   of  t he   a f o r e m e n t i o n e d   k i n d  

commonly   e m p l o y   a  gas   f i r e d   h e a t e r   l o c a t e d   at   the   t o p  

of  a  c a b i n e t   w h i c h   c o n t a i n s   a  t u m b l e r   c y l i n d e r .   T h e  

t u m b l e r   c y l i n d e r   t a k e s   t he   fo rm  of  a  p e r f o r a t e d   s h e e t  

m e t a l   c a g e   w h i c h   is   r o t a t e d   a t   a b o u t   50  r . p . m .   on  a  

h o r i z o n t a l   a x i s .   At  t he   b o t t o m   of  t he   c a b i n e t   t h e r e  

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

a i r   i n l e t s   p r o v i d e d   at   t he   top   of  t he   c a b i n e t   d o w n  

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

f i l t e r   s c r e e n   and  e x h a u s t s   i t   to  a t m o s p h e r e .   T h i s   a i r  

i s   d rawn   t h r o u g h   t he   h e a t e r   c o m p a r t m e n t   so  t h a t   a  

c o p i o u s   s u p p l y   of  ho t   a i r   i s   d r awn   t h r o u g h   the   t u m b l e r  

c y l i n d e r   so  as  to  h e a t   and  dry  t he   l a u n d r y   a r t i c l e s  

and  e x p e l   m o i s t   a i r   and  t h e   p r o d u c t s   of  c o m b u s t i o n   t o  

t h e   a t m o s p h e r e .   The  s y s t e m   t e n d s   to  be  w a s t e f u l   o f  

f u e l   s i n c e   in  o r d e r   t o  ' a c h i e v e   t he   r a p i d   h e a t i n g   o f  

t he   a i r   f l ow  a  h i g h   c a p a c i t y   b u r n e r   is   n e e d e d   and  o f  

n e c e s s i t y   much  ho t   a i r   l e a v e s   t he   m a c h i n e   and  m u c h  

h e a t   i s   l o s t   in  t h i s   way.  For  e x a m p l e ,   i t   i s   common 



to  use   a b o u t   100  c u b i c   f e e t   of  gas   pe r   h o u r   ( a b o u t  

1 0 0 , 0 0 0  B T U   p e r   h o u r )   and  t he   a i r   t h r o u g h - p u t   i s   o f  

t h e   o r d e r   of  500  c u b i c   f e e t   p e r   m i n u t e .   Much  of  t h i s  

l o s s   c o u l d   be  a v o i d e d   i f   use   c o u l d   be  made  of  t he   h e a t  

n o r m a l l y   l o s t   to  a t m o s p h e r e   in  t h e   e x h a u s t   a i r .   T h e  

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

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

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

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

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

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

a s s o c i a t e d   w i t h   e a c h   of  t he   s a i d   f l o w   p a t h s ,   t he   s a i d  

f l o w p a t h - d e f i n i n g   means   i n c l u d i n g   a  p l u r a l i t y   o f  

s u b s t a n t i a l l y  p a r a l l e l   f l a t   p l a t e s ,  e a c h   of  t he   s a i d  

p l u r a l i t y   of  p l a t e s   h a v i n g   a  p o r t i o n   of  i t s   p e r i p h e r y  

b e n t   t o w a r d s   a  f i r s t   s i d e   of  t he   p l a t e ,   and  a n  

a d j a c e n t   p o r t i o n   of  i t s   p e r i p h e r y ,   b e n t   t o w a r d s   a n  

o p p o s i t e   s i d e   of  t he   s a i d   p l a t e ,   t he   s a i d   p e r i p h e r a l  

p o r t i o n s   of  t he   p l a t e s   s e r v i n g   to  c o n n n e c t   t he   p l a t e s  

to  a t   l e a s t   one  a d j a c e n t   p l a t e ,   e a c h   of  t he   s a i d  

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

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

a  s e a l i n g   b a r   a c c o m m o d a t e d   in  t h e   n o t c h e s   of  t he   s a i d  

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

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

P l a t e s   a r e   p r e f e r a b l y   j o i n e d   in  p a i r s   to  f o r m  

d i s c r e t e   and  r e m o v a b l e   e l e m e n t s   w h i c h   can  be  c o n n e c t e d  



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

by  f o l d i n g   o v e r   a  p e r i p h e r a l   p o r t i o n   of  one  of  t h e  

p l a t e s   to  a c c o m m o d a t e   an  edge   p o r t i o n   of  an  a d j a c e n t  

p l a t e   and  t h e r e b y   fo rm  a  s e a l .  

A c c o r d i n g   to  an  a l t e r n a t i v e   a s p e c t   of  t h e  

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

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

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

and  a  f l u i d   o u t l e t   a s s o c i a t e d   w i t h  e a c h   of  t he   s a i d  

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

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

e l e m e n t   c o m p r i s i n g   a  p a i r   of  p l a t e s ,   t he   s a i d   p l a t e s  

b e i n g   s u b s t a n t i a l l y   p a r a l l e l   so  as  to  d e f i n e   a  s p a c e  

t h e r e b e t w e e n ,   t he   s p a c e   b e i n g   a  p a r t   of  t he   s a i d   f i r s t  

f l o w   p a t h ,   a  f i r s t   p o r t i o n   of  t he   p e r i p h e r y   of  e a c h  

p l a t e   b e i n g   b e n t   o u t w a r d l y   of  t he   s a i d   s p a c e   to  d e f i n e  

an  i n l e t   t h e r e t o ,   and  a  s e c o n d   p o r t i o n   of  t h e  

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

s a i d   s p a c e   to  d e f i n e   an  o u t l e t   t h e r e f r o m ,   t he   f i r s t  

and  s e c o n d   s a i d   p o r t i o n s   e a c h   b e i n g   j u x t a p o s e d  

o p p o s i t e   a  s i m i l a r   p o r t i o n   b e n t   o u t w a r d l y   of  t he   s a i d  

s p a c e   on  t he   p e r i p h e r y   of  t he   o t h e r   s a i d   p l a t e ,   and  a  

t h i r d   p o r t i o n   of  t h e   p e r i p h e r y   of  t he   s a i d   p l a t e s  

b e i n g   b e n t   i n w a r d l y   of  t he   s a i d   s p a c e   and  b e i n g  

c o n n e c t e d   to  a  c o r r e s p o n d i n g   p e r i p h e r a l   p o r t i o n   of  t h e  

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



The  o u t w a r d l y   b e n t   p e r i p h e r a l   p o r t i o n s   a r e   . 

p r e f e r a b l y   p r o v i d e d   at   o p p o s i t e   e n d s   of  a  

s u b s t a n t i a l l y   s t r a i g h t   edge   of  one  of  t he   e l e m e n t s ,  

t h e   g r e a t e r   p a r t   of  t he   r e m a i n d e r   of  the   p e r i p h e r y   o f  

t h e   p l a t e s   b e i n g   j o i n e d   to  d e f i n e   e f f e c t i v e l y   a  

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

o p p o s i t e   e n d s   of  t h e   same  s t r a i g h t   s i d e .   T h i s   e n a b l e s  

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

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

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

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

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

A d j a c e n t   f r e e   e d g e s   a r e   t h e n   j o i n e d   t o g e t h e r   a l o n g   t h e  

f o u r t h   s i d e ,   f o r   e x a m p l e   by  means   of  r e m o v a b l e   c l i p s ,  

and  a  s e a l i n g   p l a t e   i s   p r o v i d e d   in  t he   c e n t r a l   p o r t i o n  

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

o u t l e t .  

As  an  a l t e r n a t i v e   to  p r o v i d i n g   r e m o v a b l e   c l i p s ,  

p a r t   of  t he   p e r i p h e r a l   p o r t i o n   of  t he   p l a t e s   may  b e  

f o l d e d   o v e r   to  a c c o m m o d a t e   an  edge   p o r t i o n   of  a n  

a d j a c e n t   p l a t e ,   and  t h e r e b y   fo rm  a  s e a l .  

A  m a j o r   a d v a n t a g e   of  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   i s   t h a t   h e a t   e x c h a n g e r   e l e m e n t s   may  

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

s w a g i n g   t o o l s .   B e c a u s e ,   in  t he   p r e f e r r e d   e m b o d i m e n t s  

of  t h e   i n v e n t i o n ,   s u b s t a n t i a l l y   a l l   of  t he   p e r i p h e r y  



of  e a c h   p l a t e   i s   b e n t   t o w a r d s   an  a d j a c e n t   p l a t e   in  o n e  

d i r e c t i o n   or  t he   o t h e r ,   n o t c h e s   a re   p r e f e r a b l y  

p r o v i d e d   in  e a c h   p l a t e   i n t e r m e d i a t e   the   p e r i p h e r a l  

p o r t i o n s   b e n t   in  o p p o s i t e   d i r e c t i o n s ,   to  e n a b l e   t h e  

d e s i r e d   b e n d i n g   to  t a k e   p l a c e .   Such  n o t c h e s   may 

p r e f e r a b l y   be  p r o v i d e d   a t   c o r n e r   p a r t s   of  the   h e a t  

e x c h a n g e r   e l e m e n t s ,   and  may  s e r v e   to  a c c o m m o d a t e   b a r s  

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

e l e m e n t s ,   and  s e a l   t he   two  f l o w p a t h s   f rom  e a c h   o t h e r .  

The  two  p l a t e s   of  an  e l e m e n t   may  be  s t a m p e d   f r o m  

s e p a r a t e   s h e e t s   of  m a t e r i a l ,   and  c l i p p e d   or  w e l d e d  

t o g e t h e r   a r o u n d   t h e i r   e d g e s ,   o r ,   in  an  a l t e r n a t i v e  

e m b o d i m e n t   may  be  s t a m p e d   f rom  a  s i n g l e   s h e e t   o f  

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

fo rm  a  deep   c h a n n e l .  

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

i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  d u c t   and  a  d i v i d e r  

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

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

p l a t e   b e i n g   f o l d e d   a l o n g   i t s   l e n g t h   to  form  a  d e e p  

c h a n n e l ,   s a i d   p l a t e s   b e i n g   a r r a n g e d   in  s i d e   by  s i d e  

and  edge   to  edge   r e l a t i o n   t he   a d j a c e n t   f r e e   e d g e s   o f  

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

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

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

i t s   e n d s .  



Both   t he   i n l e t   and  o u t l e t   f o r   t he   s a i d   f i r s t  

f l o w p a t h   may  p r e f e r a b l y   be  p r o v i d e d   on  the   same  w a l l  

of  t h e   h e a t - e x c h a n g e r   c a s i n g ,   and  s e a l i n g   means   a r e  

p r e f e r a b l y   p r o v i d e d   b e t w e e n   t he   s a i d   d i v i d e r   and  t h e  

s a i d   w a l l   to  e n c l o s e   t h e   s a i d   s p a c e .  

When  t he   h e a t   e x c h a n g e r   of  t he   k i n d   d e s c r i b e d  

a b o v e   i s   u s e d   in  a  t u m b l e r   d r i e r   i n s t a l l a t i o n ,   i t   i s  

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

t u m b l e r   d r i e r   c y c l e ,   a  p r o p o r t i o n   of  t he   e x h a u s t   a i r  

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

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

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

the   f i r s t   f l o w p a t h .   B e c a u s e   s u c h   e x h a u s t   a i r   i s  

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

s i m i l a r   v a l v e   to  e n a b l e   t he   d e g r e e   of  m i x i n g   to  be  c u t  

down  a f t e r   t he   t u m b l e r   d r i e r   has   r e a c h e d   a  d e s i r e d  

t e m p e r a t u r e .   Such  a  f l a p   or  v a l v e   may  p r e f e r a b l y   b e  

a u t o m a t i c a l l y   o p e r a t e d   by  means   of  a  t h e r m o s t a t .  

When  t h e   h e a t   e x c h a n g e r   i s   u s e d   in  c o n j u n c t i o n  

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

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

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

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

h e a t   e x c h a n g e r   become   b l o c k e d .   I t   has   h o w e v e r   b e e n  

f o u n d   t h a t   h e a t   e x c h a n g e r 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   not   o n l y   r e a d i l y   d i s a s s e m b l e d   f o r   e a s y   c l e a n i n g ,  



but   a l s o   a r e   l e s s   i n c l i n e d   to  become  b l o c k e d   t h a n  

c o n v e n t i o n a l   h e a t   e x c h a n g e r s .  

A  number   of  p r e f e r r e d   e m b o d i m e n t s   of  t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

F i g .   1  i s   a  s i d e   v iew  of  a  t u m b l e r   d r i e r   f i t t e d  

w i t h   a  h e a t   e x c h a n g e r   a c c o r d i n g   to  t he   i n v e n t i o n ,  

F i g .   2  i s   a  s i d e   e l e v a t i o n ,   p a r t l y   in  s e c t i o n ,  

a n d  

F i g .   3  i s   a  f r o n t   e l e v a t i o n   of  t he   h e a t   e x c h a n g e r  

shown  in  F i g u r e   1 ,  

F i g .   4  i s   a  v e r t i c a l   c r o s s - s e c t i o n   of  the   h e a t  

e x c h a n g e r   shown  in  F i g u r e s   2  and  3 ,  

F i g .   5  s h o w s   t he   u p p e r   end  of  t h r e e   a l t e r n a t i v e  

f o r m s   of  h e a t   e x c h a n g e r   e l e m e n t ,  

F i g .   6  i l l u s t r a t e s   t he   use   of  s u p p o r t / s e a l i n g  

b a r s   w i t h   s u c h   e l e m e n t s ,  

F i g .   7  r e p r e s e n t s   an  a l t e r n a t i v e   h e a t   e x c h a n g e r  

e l e m e n t   c o n f i g u r a t i o n ,   a n d  

F i g .   8  s h o w s   4  f u r t h e r   a l t e r n a t i v e   c o n f i g u r -  

a t i o n s   of  t he   h e a t   e x c h a n g e r   e l e m e n t .  

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

t u m b l e r   d r i e r   1  has   a  h e a t e r   c o m p a r t m e n t   2  at   t he   t o p ,  

c o n t a i n i n g   gas  b u r n e r s   3.  In  t he   c e n t r e   of  t h e  

m a c h i n e   i s   a  t u m b l e r   c y l i n d e r   5  shown  in  d o t t e d  

o u t l i n e .   At  t he   b o t t o m   of  t he   c a b i n e t   i s   a  fan   6  f o r  



d r a w i n g   a i r   t h r o u g h   t he   h e a t e r   c o m p a r t m e n t   2,  a n d  

t h e n c e   t h r o u g h   t he   c o m p a r t m e n t   c o n t a i n i n g   the   drum  5 .  

The  b u r n e r s   3  a r e   l o c a t e d   to  one  s i d e   of  a  p a r t i t i o n  

w a l l   7  to   t h e   o t h e r   s i d e   of  w h i c h   i s   a  d o w n w a r d l y  

d i r e c t e d   d u c t   8  w h i c h   l e a d s   p a s t   t he   t u m b l e r   c y l i n d e r  

5  to   t h e   fan   u n i t   6.  A  l i n t   s c r e e n   or  f i l t e r   9 

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

t h a t   t h i s   c o n t a m i n a t i o n   i s   k e p t   away  f rom  fan   6.  When 

t h e   b u r n e r s   3  a r e   a l i g h t   and  t h e   f a n   6  i s   o p e r a t i n g  

a i r   i s   d rawn   in  t h r o u g h   i n l e t s   10  and  h e a t e d   by  t h e  

f l a m e s   of  b u r n e r s   3.  The  a i r   d rawn   in  t h r o u g h   i n l e t  

10  and  t he   f l a m e s   f rom  b u r n e r s   3  a r e   d rawn   o v e r   t h e  

t o p   of  t h e   u p s t a n d i n g   p a r t i t i o n   7.  F u r t h e r   a i r   may  b e  

d r a w n   in  t h r o u g h   an  a d d i t i o n a l   i n l e t   ( n o t   s h o w n ) .  

The  e x h a u s t   f rom  f a n   6  w i l l   t y p i c a l l y   c o n s i s t   of  a  

c o n s i d e r a b l e   v o l u m e ,   t y p i c a l l y   up  to  a b o u t   500  c u b i c  

f e e t   p e r   m i n u t e ,   of  ho t   m o i s t   a i r .   In  t he   h e a t  

e x c h a n g e r   30,   some  of  t h i s   h e a t   i s   r e c o v e r e d   and  u s e d  

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

2.  The  a i r - t o - a i r   h e a t   e x c h a n g e r   30  i s   c o n n e c t e d   t o  

r e c e i v e   t he   e x h a u s t   f rom  f a n   6,  t he   c o o l e d   a i r   p a s s i n g  

to  a t m o s p h e r e   t h r o u g h   d i s c h a r g e   p i p e   31.   The  h e a t  

e x c h a n g e r   30  i s   shown  in  more  d e t a i l   in  F i g u r e s   2,  3 

and  4.  I t   c o m p r i s e s   a  d u c t   or  c a s i n g   32  w i t h i n   w h i c h  

is   l o c a t e d   a  d i v i d e r   33  w h i c h   d i v i d e s   the   d u c t   32  i n t o  

two  i n t e r l e a v e d   a i r   f l o w p a t h s .   The  e x h a u s t   a i r   f r o m  



f a n   6  i s   l i k e l y   to  c o n t a i n   p a r t i c l e s   of  l i n t   f rom  t h e  

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

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

be  r e a d i l y   c l e a n e d .   I t   may  a l s o   be  d e s i r a b l e   f o r  

p r o v i s i o n   to  be  made  f o r   c o n d e n s e d   m o i s t u r e   c o n d e n s i n g  

i n s i d e   t he   h e a t   e x c h a n g e r   to  be  d rawn   o f f .   For  t h i s  

r e a s o n   a l s o   t he   m a t e r i a l   of  w h i c h   t h e   h e a t   e x c h a n g e r  

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

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

m i l d   s t e e l   or  a l u m i n i u m   s h e e t   a r e   s u i t a b l e   m a t e r i a l s .  

In  t he   c o n s t r u c t i o n   shown  t he   d i v i d e r   33  f o r  

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

up  of  a  number   of  e l e m e n t s   20,  21,  22,  e a c h   c o m p r i s i n g  

two  s u b s t a n t i a l l y   p a r a l l e l   p l a t e s   2 1 a ,   21b  e t c .   e a c h  

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

s h e e t   of  m a t e r i a l ,   b e n t   to  a  deep   c h a n n e l  

c o n f i g u r a t i o n .   The  c r o s s - s e c t i o n   of  F i g u r e   4  s h o w s  

s i x   s u c h   e l e m e n t s .  

The  e l e m e n t s   a re   s u b s t a n t i a l l y   i d e n t i c a l ,   and  t h e  

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

be  d e s c r i b e d   s i m p l y   w i t h   r e f e r e n c e   to  t he   e n d m o s t  

e l e m e n t .   The  two  p l a t e s ,   21a  and  21b  of  the   e n d m o s t  

e l e m e n t   21  d e f i n e   b e t w e e n   them  a  s p a c e   24  c o m p r i s i n g   a  

p a r t   of  t he   f l o w p a t h   f o r   t he   i n f l u e n t   a i r   f o r   t h e  

t u m b l e r   d r i e r .   The  p e r i p h e r a l   p o r t i o n   25  of  e a c h  

p l a t e   2 1 a ,   21b  a l o n g   the   r e a r   v e r t i c a l   edge   of  t h e  

e l e m e n t   i s   b e n t   o u t w a r d l y   of  t he   s p a c e   24  f o r   a  f i r s t  



p o r t i o n   of  i t s   l e n g t h   in  t he   r e g i o n   o f  t h e   i n l e t   4 2 ,  

and  a  s e c o n d   p o r t i o n   of  i t s   l e n g t h   in  a  r e g i o n   of  t h e  

o u t l e t   10.  For  c o n v e n i e n c e ,   t h e   p e r i p h e r a l   p o r t i o n   o f  

t h e   p l a t e s   a l o n g   t he   edge   i n t e r m e d i a t e   t he   i n l e t   4 2  

and  t h e   o u t l e t   10  i s   a l s o   b e n t   o u t w a r d l y   of  t he   s p a c e  

24  in   t he   same  way,  bu t   in  t h i s   r e g i o n ,   t he   r e a r  

p a n e l ,   26  of  t he   c a s i n g   e f f e c t i v e l y   s e a l s   t he   s p a c e   2 4  

so  as  to  fo rm  a  c l o s e d   d u c t .  

A l o n g   t he   o p p o s i t e   v e r t i c a l   edge   of  t he   p l a t e s  

2 1 a ,   21b  a  p e r i p h e r a l   p o r t i o n   26  i s   b e n t   i n w a r d l y   o f  

t h e   s p a c e   and  i s   c o n n e c t e d   to  t he   c o r r e s p o n d i n g  

p e r i p h e r a l   p o r t i o n   of  t h e   o t h e r   p l a t e .   T h u s ,   t h e  

p l a t e s   may  be  m o u n t e d   in  a  s u b s t a n t i a l l y   p a r a l l e l  

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

d e m o u n t a b l e   u n i t .   The  f r e e   p e r i p h e r a l   e d g e s   25  of  t h e  

p l a t e s   21a ,   and  21b  a r e   h e l d   in  c l o s e   c o n t a c t   w i t h   t h e  

c a s i n g   32  o r  t h e   a d j a c e n t   p l a t e   20a  r e s p e c t i v e l y   by  

means   of  s p r i n g   c l i p s   34  a l o n g   t h e i r   f r e e   e d g e s .  

On  i t s   r e a r   w a l l   t h e   c a s i n g   32  c a r r i e s   t w o  

p r o j e c t i n g   r i b s   38  and  39.   T h e s e   s e r v e   as  an  a b u t m e n t  

a g a i n s t   w h i c h   t h e   d i v i d e r   33  r e s t s   and  a r e   s l o t t e d   t o  

o f f e r   l o c a t i o n   of  t h e   e l e m e n t s .   They  a l s o   d e f l e c t   t h e  

a i r - f l o w   t h r o u g h   t he   d u c t  3 2   c a u s i n g   t u r b u l e n c e   a n d  

i n c r e a s i n g   t he   c o n t a c t   of  t he   r i s i n g   a i r   s t r e a m   w i t h  

t he   o u t e r   s u r f a c e s   of  t he   p l a t e s   of  t he   d i v i d e r   3 3 .  



At  t h e   top   and  b o t t o m   ends   of  t he   p l a t e s   2 1 a ,   2 1 b  

of  t he   e l e m e n t ,   e a c h   f o l d   i s   b e n t   i n w a r d l y   of  t h e  

s p a c e   and  j o i n e d   to  t h e   o t h e r   p l a t e   to  m a i n t a i n   t h e  

s p a c e   b e t w e e n   t he   p l a t e s   of  e a c h   e l e m e n t   i n a c c e s s i b l e  

to  t h e   r i s i n g   a i r   s t r e a m .   At  t he   top   and  b o t t o m   e n d s  

of  t he   d i v i d e r   33  s e a l i n g   p a d s   40  and  41,   w h i c h   may  b e  

made  of  f e l t ,   a r e   p r o v i d e d   to  s e a l   t he   d i v i d e r   a g a i n s t  

t h e   f r o n t   w a l l   of  d u c t   32.   Thus  t he   s p a c e   on  t h e  

r i g h t   hand   s i d e   of  t h e   d i v i d e r   33  as  s e e n   in  F i g u r e   4  

( i . e .   t he   s p a c e   b e t w e e n   t h e   two  p l a t e s   of  e a c h  

e l e m e n t )   i s   c o m p l e t e l y   s e a l e d   f rom  the   d u c t   3 2 .  

A c c e s s   to  t h i s   s p a c e   i s   v i a   an  i n l e t   p o r t   42  a t   i t s  

b o t t o m   end  and  the   d u c t   10  at   i t s   u p p e r   end .   The  d u c t  

10  as  w i l l   be  s e e n   f rom  F i g u r e   2  c o n n e c t s   to  t he   a i r  

. i n l e t   of  t h e   h e a t e r   c o m p a r t m e n t   2.  A  d r a i n   p l u g   43  i s  

p r o v i d e d   at   t he   b o t t o m   of  t he   d u c t   32  to   e n a b l e  

c o n d e n s e d   m o i s t u r e   to  be  d r awn   o f f .  

The  h e a t   e x c h a n g e r   a b o v e   d e s c r i b e d   can  be  d e s i g n e d  

to  p r o v i d e   s o m e t h i n g   of  t he   o r d e r   of  100  s q u a r e   f e e t  

of  h e a t   e x c h a n g e   s u r f a c e   b e t w e e n   t he   two  c u r r e n t s   o f  

a i r   in  a  t y p i c a l   i n s t a l l a t i o n .   I t   s h o u l d   p r e f e r a b l y  

be  of  s u c h   c r o s s - s e c t i o n   t h a t   at   l e a s t   50  s q u a r e  

i n c h e s   of  c r o s s - s e c t i o n   i s   a v a i l a b l e   f o r   e a c h   of  t h e  

a i r   p a t h s   t h r o u g h   t he   e x c h a n g e r .   H a v i n g   r e g a r d   to  t h e  

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

d r i e r   and  t he   n o r m a l   t e m p e r a t u r e s   of  t he   i n t a k e   a i r   a  



g a i n   of  some  6 0  - 7 0  F   can  be  a c h i e v e d   so  t h a t   t h e  

h e a t e r   c o m p a r t m e n t   2  i s   s u p p l i e d   w i t h   i n p u t   a i r  

a l r e a d y   a t   a  t e m p e r a t u r e  o f   a r o u n d   1 5 0  F .  

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

h e a t   e x c h a n g e r   a b o v e   d e s c r i b e d   l e n d s   i t s e l f   to  e a s y  

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

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

r e a r   s e a l i n g   p l a t e   26  may  be  r e m o v e d   c o m p l e t e   w i t h  

f l e x i b l e   i n l e t   and  o u t l e t   p i p e s ,   i f   f i t t e d .   The  c l i p s  

34  a r e   t h e n   r e m o v e d ,   and  i n d i v i d u a l   e l e m e n t s   r e m o v e d ,  

c l e a n e d   by  a  s i m p l e   s w e e p i n g   o p e r a t i o n ,   and  r e p l a c e d .  

B e c a u s e   o n l y   c l e a n   a i r   c i r c u l a t e s   in  t he   s p a c e   b e t w e e n  

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

e l e m e n t   i s   l i a b l e   to  r e q u i r e   c l e a n i n g .  

E m e r g e n c y   a i r   f l a p s   may  be  p r o v i d e d   f o r   a f f o r d i n g  

a l t e r n a t i v e   a i r   p a t h s   f o r   a i r   to  be  a d m i t t e d   to  t h e  

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

e i t h e r   of  t h e   a i r   f l o w p a t h s   t a k e s   p l a c e   or  t h a t   t h e  

fan   s h o u l d   f a i l   to  r u n .   T h e s e   e m e r g e n c y   p r o v i s i o n s  

( w h i c h   have   no t   been   i l l u s t r a t e d   in  t he   d r a w i n g s )   may  

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

c o m p a r t m e n t   and  c o v e r e d   by  a  h i n g e d   f l a p . !   T h i s   f l a p  

i s   h i n g e d   a t   e i t h e r   i t s   top   or  i t s   b o t t o m   edge   to  o p e n  

i n w a r d l y   bu t   i s   n o r m a l l y   h e l d   s h u t   by  a  d e t e n t .  



In  t he   e v e n t   t h a t   t he   n o r m a l   a i r   i n l e t   s h o u l d  

become   b l o c k e d   t he   s u c t i o n   of  fan   6  w i l l   o v e r r i d e   t h e  

r e s t r a i n t   of  t he   d e t e n t   and  a l l o w   the   f l a p   to  open   a n d  

a d m i t   a i r .   To  c o v e r   t he   p o s s i b i l i t y   t h a t   t he   fan  6 

may  s t a l l   or  t h a t   t h e   a i r   f l o w   s h o u l d   be  o t h e r w i s e  

i n t e r f e r e d   w i t h   a i r   must   be  a d m i t t e d   to  t he   b u r n e r  

c o m p a r t m e n t   to  e n a b l e   t he   b u r n e r   to  c o n t i n u e   to  b u r n .  

For   t h i s   p u r p o s e   a  s e c o n d   e n t r y   p o r t   i s   p r o v i d e d  

c o v e r e d   by  a  f l a p   w h i c h   in  t h i s   c a s e   o p e n s   o u t w a r d l y .  

When  t he   fan   6  i s   r u n n i n g   t he   s u c t i o n   k e e p s   t h i s  

s e c o n d   f l a p   s h u t   bu t   i f   t h i s   s u c t i o n   s h o u l d   c e a s e   t h e  

f l a p   w i l l   f a l l   open   to  a d m i t   a i r   to  the   b u r n e r  

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

of  a i r   d rawn   in  by  fan   6  can  be  a c c e l e r a t e d   a n d  

e n s u r e d   by  a  p r e s s u r e   p l a t e   s u p p o r t e d   f rom  the   i n n e r  

s i d e   of  t he   f l a p   on  a  s t e m   w h i c h   p a s s e s   t h r o u g h   t h e  

e n t r y   p o r t .   Ai r   d rawn   in  t h r o u g h   the   p o r t   w i l l   b e a r  

on  t h i s   p l a t e   to  h e l p   p u l l   t he   f l a p   s h u t   to  the   p o i n t  

when  e x t e r n a l   p r e s s u r e   on  the   f l a p   i t s e l f   c o m p l e t e s  

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

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

of  r e l a t i v e l y   l i g h t   a i r   f l o w .   The  s e c o n d   f l a p   i s  

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

c o n t r o l l i n g   a  v a l v e   w h i c h   s h u t s   o f f   t he   gas  s u p p l y   t o  

t h e   b u r n e r   so  t h a t   t he   b u r n e r   w i l l   be  s h u t   down  i f   t h e  

f an   6  s h o u l d   f a i l .  



F i g u r e s   5  and  6  shows   a  p a r t i c u l a r l y   p r e f e r r e d  

f o r m   of  h e a t   e x c h a n g e r   e l e m e n t   w h i c h   may  be  u s e d ' i n  

t h e   h e a t   e x c h a n g e r   shown  in  F i g u r e s   1  to   4.  The  u p p e r  

e n d s   o n l y   of  t he   e l e m e n t s   a r e   shown  in  F i g u r e   6,  t h e  

l o w e r s   e n d s   b e i n g   s u b s t a n t i a l l y   i d e n t i c a l .   Each  o f  

t h e   e l e m e n t s   c o m p r i s e s   two  p l a t e s   50,   51,   wh ich   a r e  

s u b s t a n t i a l l y   f l a t   and  p a r a l l e l   o v e r   a  g r e a t e r   p a r t   o f  

t h e i r   a r e a .   t h e   p l a t e s   d e f i n e   b e t w e e n   them  a  s p a c e  

52,  and  t h e   p e r i p h e r a l   p o r t i o n s   53  of  t he   p l a t e s   a r e  

b e n t   i n w a r d l y   a r o u n d   t h r e e   s i d e s   t h e r e o f .   T h e s e  

p e r i p h e r a l   p o r t i o n s   a r e   s p o t - w e l d e d   to  e a c h   o t h e r   i n  

t h e   e m b o d i m e n t   shown ,   a l t h o u g h   s e a m - w e l d i n g   c o u l d  

e q u a l l y   w e l l   be  u s e d .   The  c o r n e r   p o r t i o n   54  of  t h e  

p l a t e s   51  i s   r o u n d e d ,   and  t h i s   i s   p a r t i c u l a r l y  

a d v a n t a g e o u s   as  i t   e n a b l e s   t he   c o r n e r   p o r t i o n   of  t h e  

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

o p e r a t i o n   w i t h o u t   t h e   need   to  cu t   m a t e r i a l   f rom  t h e  

c o r n e r   p o r t i o n s .   I t   a l s o   l e s s e n s   f l u f f   d e p o s i t i o n .  

Along   t he   f o u r t h   s i d e ' 5 5 ,   t he   p l a t e s   a r e   b e n t  

o u t w a r d l y   of  t h e   s p a c e   52,   t he   r i g h t - h a n d   edge   56  a s  

shown  in  F i g u r e   5  of  t h e   s a i d   p e r i p h e r a l   p o r t i o n   b e i n g  

f o l d e d   to  a c c o m m o d a t e   a  l e f t   hand   edge   57  of  t h e  

a d j a c e n t   e l e m e n t .   A  s e a l i n g   m a s t i c   or  t he   l i k e   may  b e  

i n c o r p o r a t e d   in  t h e   f o l d e d   p o r t i o n   56  to   e n h a n c e   t h e  

s e a l i n g   e f f e c t .  

N o t c h e s   60,   61 ,   a r e   f o r m e d   in  e a c h   end  of  t h e  

e l e m e n t ,   to   e n a b l e   t h e   edge   p o r t i o n s   53  and  55  to  b e  

b e n t   in  o p p o s i t e   d i r e c t i o n s .   T h e s e   n o t c h e s  



a c c o m m o d a t e   a  s e a l i n g   b a r   5 8 ,  w h i c h   a l s o   s e r v e s   t o  

s u p p o r t   t he   e l e m e n t s   in  t he   c a s i n g .   The  bar   58  i s  

f o r m e d   f rom  a  r i g h t - a n g l e   or  s q u a r e   s e c t i o n   h a v i n g   e n d  

l u g s   62  w e l d e d   t h e r e t o .   A  s e a l i n g   s t r i p   of  f e l t - l i k e  

m a t e r i a l   or  t he   l i k e   59  i s   a c c o m m o d a t e d   i n t e r m e d i a t e  

t h e   b a r   58  and  t he   e l e m e n t s   to  s e a l   t he   f l o w p a t h s   f r o m  

e a c h   o t h e r   in  t he   r e g i o n   of  the   n o t c h e s .  

F i g u r e   7  shows   an  a l t e r n a t i v e   c o n f i g u r a t i o n   o f  

h e a t   e x c h a n g e r   e l e m e n t ,   in  w h i c h   f i r s t   p o r t i o n s   70,  71  

of  e a c h   p l a t e   a r e   b e n t   o u t w a r d l y   of  t he   s p a c e   b e t w e e n  

the   p l a t e s   to  form  a  f l u i d   i n l e t ,   and  a  s e c o n d   p o r t i o n  

72  of  t he   p e r i p h e r a l   p o r t i o n   of  the   p l a t e s   w h i c h   i s  

b e n t   o u t w a r d l y   of  t he   s p a c e   to  fo rm  a  f l u i d   o u t l e t   i s  

s i t u a t e d   on  a  d i f f e r e n t   edge   of  t he   h e a t   e x c h a n g e r  

e l e m e n t .   In  t h i s   c a s e ,   t he   n o t c h   73  i n t e r m e d i a t e  

i n w a r d l y   b e n t   and  o u t w a r d l y   b e n t   p o r t i o n s   of  t h e  

p e r i p h e r y   i s   s i m i l a r   to  t h a t   shown  in  F i g u r e   5,  i n  

b e i n g   f o r m e d   at   a  c o r n e r   of  t he   e l e m e n t ,   bu t   a  s e c o n d  

n o t c h   74  i s   n e c e s s a r y   i n t e r m e d i a t e   o u t w a r d l y   b e n t  

p e r i p h e r a l   p o r t i o n s   70  and  71  and  i n w a r d l y   b e n t  

p e r i p h e r a l   p o r t i o n s   75.   Thus  i t   is   n e c e s s a r y  f o r  

n o t c h   74  to   have   t h r e e   s i d e s ,   s i n c e   i t   i s   not   at   t h e  

c o r n e r   of  t he   e l e m e n t s .  

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

e l e m e n t s   a r e   shown  in  F i g u r e s   8 ( i )   to  ( i v ) .   In  F i g u r e  

8,  e d g e s   d e s i g n a t e d   "a"  a r e  f o r m e d   g e n e r a l l y   as  s h o w n  



in  F i g u r e   8 ( v ) ,   and  t h a t   i s   d e s i g n a t e d   "b"  as  shown  i n  

F i g u r e   8 ( v i ) .   I t  c a n   be  r e a d i l y   s e e n   f rom  F i g u r e   8 

t h a t   any  d e s i r e d   h e a t   e x c h a n g e r   c o n f i g u r a t i o n   can  b e  

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

i n v e n t i o n ,   f o r   e x a m p l e   a  c o n v e n t i o n a l   c r o s s - f l o w   a s  

shown  in  F i g u r e   8 ( i i ) .  

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

any  w i d t h   may  be  f o r m e d   by  s i m p l y   v a r y i n g   the   s i z e   o f  

t he   c a s i n g ,   and  u t i l i z i n g   a  g r e a t e r   number   of  s t a n d a r d  

o f f - t h e - s h e l f   e l e m e n t s .   The  c a s i n g ,   m u s t ,   of  c o u r s e ,  

i n c o r p o r a t e   t he   n e c e s s a r y   i n l e t s   and  o u t l e t s   in  t h e  

a p p r o p r i a t e   p o s i t i o n .   In  e a c h   c a s e ,   t he   e l e m e n t s   may 

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

has   been   f o u n d   in  p r a c t i c e   t h a t   t he   low  c r o s s  

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

v i r t u e   of  t h e . w e l d e d   e d g e s   of  t he   e l e m e n t s   means   t h a t  

c l e a n i n g   i s   l e s s   l i k e l y   to  be  n e c e s s a r y   t h a n   w i t h   a  

c o n v e n t i o n a l   h e a t   e x c h a n g e r .  

In  a  f u r t h e r   p r e f e r r e d   e m b o d i m e n t   ( n o t   shown)   t w o  

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

i l l u s t r a t e d   in  F i g u r e   6  a r e   u t i l i s e d ,   w i t h   t h e i r  

o u t w a r d l y   b e n t   e d g e s   55  f a c i n g   e a c h   o t h e r .   A  common 

i n l e t   f e e d s   a  m a n i f o l d   at   one  end  of  t he   e d g e   55,  a n d  

h e a t e d   a i r   f rom  t h e   t he   i n t e r n a l   s p a c e   of  e a c h   e l e m e n t  

of  t he   two  b a n k s   is   f ed   to  a  common  o u t l e t   m a n i f o l d .  



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

can   be  u s e d   w h e r e   v e r t i c a l   s p a c e   is   at   a  p r e m i u m   w i t h  

t h e   e l e m e n t s   o r i e n t a t e d   i n , t h e   h o r i z o n t a l   p l a n e .  

I t   i s   a  p a r t i c u l a r   a d v a n t a g e   of  t he   e m b o d i m e n t s  

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

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

t he   e l e m e n t s   in  c o n t r a - f l o w   f a s h i o n ,   s i n c e   t h i s   g i v e s  

maximum  h e a t   t r a n s f e r .   A l t h o u g h   the   i n v e n t i o n   h a s  

been   p a r t i c u l a r l y   d e s c r i b e d   w i t h   r e f e r e n c e   to  h e a t  

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

be  u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   i s   by  no  m e a n s  

l i m i t e d   to  s u c h   a p p l i c a t i o n s   and  may,  f o r   e x a m p l e ,   b e  

u s e d   in  c o m m e r c i a l   and  d o m e s t i c   h e a t i n g ,   v e n t i l a t i o n  

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

i n d u s t r i a l   a p p l i c a t i o n .   C l e a r l y   a  wide   v a r i e t y   o f  

c o n f i g u r a t i o n s   and  a p p l i c a t i o n s   a r e   p o s s i b l e   i n  

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



1.  A  h e a t   e x c h a n g e r   c o m p r i s i n g   a  c a s i n g   ( 1 ) ,   m e a n s  

(33 )   in  t h e   c a s i n g   d e f i n i n g   f i r s t   and  s e c o n d   f l u i d  

f l o w p a t h s ,   and  a  f l u i d   i n l e t   (42)   and  a  f l u i d   o u t l e t  

( 1 0 , 3 1 )   a s s o c i a t e d   w i t h   e a c h   of  t he   s a i d   f l o w p a t h s ,  

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

of  s u b s t a n t i a l l y   p a r a l l e l   f l a t   p l a t e s   ( 5 0 , 5 1 ) ,   e a c h   o f  

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

p e r i p h e r y   (53 )   b e n t   t o w a r d s   a  f i r s t   s i d e   of  t he   p l a t e ,  

and  an  a d j a c e n t   p o r t i o n   (55 )   of  i t s   p e r i p h e r y   b e n t  

t o w a r d s   an  o p p o s i t e   s i d e   of  t h e   s a i d   p l a t e ,   t he   s a i d  

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

t h e   p l a t e s   to  a t   l e a s t   one  a d j a c e n t   p l a t e   ( 5 7 ) ,   e a c h  

of  t h e   s a i d   p l a t e s   i n c l u d i n g   a  n o t c h   (61 )   i n t e r m e d i a t e  

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

i n c l u d i n g   a  s e a l i n g   b a r   (58)   a c c o m m o d a t e d   in  t h e  

n o t c h e s   (61 )   of  t h e   s a i d   p l a t e s   f o r   p r e v e n t i n g   m i x i n g  

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

2.  A  h e a t   e x c h a n g e r   c o m p r i s i n g   a  c a s i n g   ( 1 ) ,   m e a n s  

(33)   in   t h e   c a s i n g   d e f i n i n g   f i r s t   and  s e c o n d   f l u i d  

f l o w p a t h s ,   and  a  f l u i d   i n l e t   ( 4 2 )   and  a  f l u i d   o u t l e t  

( 1 0 , 3 1 )   a s s o c i a t e d   w i t h   e a c h   of  t he   s a i d   f l o w p a t h s ,  

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

of  d i s c r e t e   h e a t   e x c h a n g e r   e l e m e n t s ,   e a c h   e l e m e n t  

c o m p r i s i n g   a  p a i r   of  p l a t e s   ( 5 0 , 5 1 ) ,   t he   s a i d   p l a t e s  

b e i n g   s u b s t a n t i a l l y   p a r a l l e l   so  as  to  d e f i n e   a  



s p a c e   (52 )   t h e r e b e t w e e n ,   t he   s p a c e   (52)   b e i n g   a  p a r t  

of  t he   s a i d   f i r s t   f l o w   p a t h ,   a  f i r s t   p o r t i o n   (55)   o f  

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

t h e   s a i d   s p a c e   to  d e f i n e   an  i n l e t   t h e r e t o ,   and  a  

s e c o n d   p o r t i o n   (55)   of  t he   p e r i p h e r y   of  e a c h   p l a t e  

b e i n g   b e n t   o u t w a r d l y   of  t he   s a i d   s p a c e   to  d e f i n e   a n  

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

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

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

o t h e r   s a i d   p l a t e ,   and  a  t h i r d   p o r t i o n   (53)   of  t h e  

p e r i p h e r y   of  t h e   s a i d   p l a t e s   b e i n g   b e n t   i n w a r d l y   o f  

t h e   s a i d   s p a c e   and  b e i n g   c o n n e c t e d   to  a  c o r r e s p o n d i n g  

p e r i p h e r a l   p o r t i o n   (53)   of  t he   o t h e r   s a i d   p l a t e s   t o  

c o n s t i t u t e   t he   s a i d   e l e m e n t .  

3.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  C l a i m   2,  w h e r e i n  

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

p o s i t i o n e d   a t   o p p o s i t e   e n d s   of  a  s u b s t a n t i a l l y  

s t r a i g h t   edge   (55)   of  t h e   e l e m e n t .  

4.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  C l a i m   3,  w h e r e i n  

t h e   p e r i p h e r a l   p o r t i o n   of  t he   s a i d   p l a t e s   in  t h e  

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

p o r t i o n s   i s   f o l d e d   o u t w a r d l y   of  t he   s p a c e ,   a d j a c e n t  

p e r i p h e r a l   p o r t i o n s   ( 5 6 , 5 7 )   of  t h e   s a i d   s t r a i g h t   e d g e  

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

s u b s t a n t i a l l y   a l l   t he   r e m a i n d e r   of  t he   p e r i p h e r a l  

p o r t i o n   of  t he   s a i d   p l a t e s   b e i n g   c o n n e c t e d   to  t h e  

o t h e r   s a i d   p l a t e   of  t he   e l e m e n t .  



5.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  C l a i m   4,  w h e r e i n  

t h e   s a i d   e l e m e n t s   a r e   e l o n g a t e   and  g e n e r a l l y   r e c t a n -  

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

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

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

of  t h e   s p a c e ,   and  a  n o t c h   b e i n g   p r o v i d e d   a t   e a c h   e n d  

of  t h e   l a s t - m e n t i o n e d   s i d e   to  a c c o m m o d a t e   a  s e a l i n g  

b a r .  

6.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  a n y  o n e   of  C l a i m s  

2  to   5,  w h e r e i n   t h e   p e r i p h e r y   of  e a c h   p l a t e   i n c l u d e s  

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

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

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

7.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  C l a i m   1  or  C l a i m  

6,  w h e r e i n   t h e   s a i d   s e a l i n g   b a r   s e r v e s   to  s u p p o r t   t h e  

- s a i d   e l e m e n t s   in   t h e   c a s i n g .  

8.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  C l a i m   7,  w h e r e i n  

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

a t   a t   l e a s t   two  of  t h e i r   c o r n e r s .  

9.  A  h e a t   e x c h a n g e r   as  c l a i m e d   in  a n y  o n e   of  t h e  

p r e c e d i n g   C l a i m s ,   w h e r e i n   a t   l e a s t   p a r t   of  t h e  

p e r i p h e r a l   p o r t i o n   of  one  or  more   of  t he   p l a t e s   i s  

f o l d e d   o v e r   to  a c c o m m o d a t e   an  edge   p o r t i o n   of  a n  

a d j a c e n t   p l a t e ,   and  t h e r e b y   fo rm  a  s e a l   w i t h   t he   s a i d  

a d j a c e n t   p l a t e .  

10.  A  h e a t   e x c h a n g e r   as  c l a i m e d   i n  a n y   one  of  t h e  

p r e c e d i n g   C l a i m s ,   w h e r e i n   t h e   two  s a i d   p l a t e s   a r e  

j o i n e d   t o g e t h e r   by  w e l d i n g   a t   t he   s a i d   i n w a r d l y   b e n t  

p e r i p h e r a l   p o r t i o n s .  
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