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©  Cooling  fins  for  heat  exchanger. 

Self-stacking  cooling  fins  are  so  designed  that  they  can 
be  made  on  a  continuous  basis.  Copper  alloy  strip  31  is  fed 
between  a  pair  of  forming  rolls  34,  35.  During  one  half 
revolution  of  the  rolls,  openings  for  tubes  and  other  projec- 
tions  are  pushed  out  of  the  strip  on  one  side.  During  the  next 
half  revolution  of  the  rolls,  openings  for  tubes  and  other 
projections  are  pushed  out  of  the  strip  on  the  other  side. 
Folds  are  formed  between  these  sections  of  strip.  The  folds 
cause  the  strip  to  fold  in  zig-zag  fashion,  and  the  projections 
then  all  point  in  the  same  direction  and  space  adjacent  fins 
from  each  other. 



This  i n v e n t i o n   r e l a t e s   to  coo l ing   f ins   for  heat   exchangers ,   and  

e s p e c i a l l y   to  heat  exchanger   qompris ing  tubes   in  con tac t   with  t h e  

f i n s .  

Such  heat  exchangers   commonly  include  a  m u l t i p l i c i t y   of  t ubes ,   o f t e n  

a r r anged   in  rows,  which  pass   through  open ings ,   which  may  be  e i t h e r   h o l e s  

or  s l o t s   in  the  side  edges,   in  f ins   a r r anged   in  a  s tack   in  p laoes   a t  

r i g h t   angles   to  the  tube  axes.   The  f ins   act   as  secondary   c o o l i n g  

s u r f a c e s   to  the  p r imary   c o o l i n g   s u r f a c e s   p r o v i d e d   by  the  t u b e s .  

Fin  spacing  is  ach ieved   by  i n t e r p r e t i n g   e l ements   between  the  f ins   to  h o l d  

them  apa r t .   The  spac ing   members  o f t en   take  the  form  of  t abs   r a i s e d   out  o f  

the  m a t e r i a l   of  the  f ins   t h e m s e l v e s ,   and  are  a r r a n g e d   to  con tac t   the  s u r f a c e  

of  an  ad jacen t   f i n   to  ensure  a  gap  between  it  and  the  f in   from  which  t h a  

spac ing   member  is  r a i s e d .   Such  coo l ing   f i n s   are  known  as  s e l f - s t a c k i n g  

coo l i ng   f i n s .  

Each  of  the  f ins   in  the  s t ack   is  a  s e p a r a t e   member.  One  method  o f  

manufacture   is  for  s t r i p   m a t e r i a l   to  be  r o l l e d   to  produce  the  n e c e s s a r y  

openings  and  r a i s e d   p o r t i o n s ,   and  then  cut  in to   the  r e q u i r e d   l e n g t h s .  

Then  the  f ins   can  be  i n s e r t e d   in  the  s t a c k .  

The  Appl ican t s   are  also  aware  of  the  method  of  manufac ture   d i s c l o s e d  

in  the  United  S t a t e s   Pa tent   No  3  266  567.  In  t h i s   method,  a  sheet  of  f i n  

s tock,   the  width  of  which  is  equal  to  the  d e s i r e d   f in   l eng th ,   i s  



r e p e a t e d l y   p e r f o r a t e d   ac ross   i t s   width  along  c l o s e l y   spaced  l i n e s  

which  are  spaced  apar t   by  the  d e s i r e d   f in   width:   the  sheet  is  t h e n  

fo lded  z ig -zag   f a sh ion   along  the  p e r f o r a t i o n s   to  form  the  stack  o f  

f in   e lements .   P r o j e c t i o n s   r a i s e d   out  of  the  s tock  are  on  o p p o s i t e  

s ides   for  each  ad j acen t   f in   width  in  order   to  space  the  f ins   when 

the  s tack  is  fo rmed .  

The  i n v e n t i o n   p r o v i d e s   s e l f - s t a c k i n g   c o o l i n g   f i n s   for  a  heat  e x c h a n g e r  

compr is ing   a  s t r i p   having  an  a l t e r n a t i n g   s e r i e s   of  f i r s t   and  second  

p o r t i o n s ,   the  f i r s t   p o r t i o n s   hav ing   p r o j e c t i o n s   u p s t a n d i n g   from  one 

side  of  the  s t r i p   and  the  second  p o r t i o n s   hav ing   p r o j e c t i o n s   u p s t a n d i n g  

from  the  o ther   side  of  the  s t r i p ,   the  s t r i p   be ing   fo lded   between  the  f i r s t  

and  the  second  p o r t i o n s   in  z i g - z a g   f a s h i o n   so  tha t   the  p r o j e c t i o n s   e x t e n d  

in  the  same  d i r e c t i o n   and  space  s u c c e s s i v e   p o r t i o n s   of  the  s t r i p   from  each  

o t h e r .  

With  t h i s   a r r angement ,   the  fo ld   r e g i o n s   are  at  the  ends  of  the  s t a c k  

and  do  not  impede  the  a i r   flow  t h rough   the  s tack .   With  the  a r r a n g e m e n t  

o f  t h e   US  pa ten t   r e f e r r e d   to,   the  fo ld   r e g i o n s   (the  r eg ions   between  t h e  

p e r f o r a t i o n s   t h a t   extend  ac ros s   the  width  of  the  s tock)   l i e   b e t w e e n  

ad jacen t   f ins   and  ac ross   the  whole  face  of  the  s tack ,   and  these   do 

impede  a i r   flow  th raugh   the  s t a c k .  

Advantageously ,   the  p r o j e c t i o n s   have  been  formed  by  f eed ing   the  s t r i p  

m a t e r i a l   between  a  pa i r   of  r o l l s   hav ing   shaped  p e r i p h e r i e s .  



Advantageous ly ,   one  f i r s t   p o r t i o n   and  one  second  p o r t i o n   were  f o rmed  

dur ing   one  r e v o l u t i o n   of  the  r o l l s .   The  r o l l s   c o - o p e r a t e   with  each  o t h e r  

such  tha t   over  one  h a l f   of  t h e i r   p e r i p h e r a l   s u r f a c e s ,   p r o j e c t i o n s   a r e  

r a i s e d   from  one  side  of  the  s t r i p ,   and  over  the  o the r   h a l f   of  t h e i r  

p e r i p h e r a l   s u r f a c e s ,   p r o j e c t i o n s   are  r a i s e d   from  the  oppos i t e   side  of  t h e  

s t r i p .   In  p r i n c i p a l ,   any  even  number  of  a l t e r n a t i n g   r e g i o n s   could  b e  

provided  at  the  r o l l   p e r i p h e r y .  

The  i n v e n t i o n   a l so   p r o v i d e s   a p p a r a t u s   for  and  a  method  of  m a n u f a c t u r i n g  

s e l f - s t a c k i n g   coo l i ng   f i n s   a c c o r d i n g   to  the  i n v e n t i o n .  

The  i n v e n t i o n   w i l l   noe  be  d e s c r i b e d   by  way  of  example  with  r e f e r e n c e  

to  the  accompanying  drawings ,   in  which:  

Figure  1  is  a  p lan   view  of  a  s t r i p   forming  a  number  of  f i n s ,   but  v i e w e d  

as  it  would  be  if   l a i d   out  f l a t ;  

Figure  2  is  a  s e c t i o n a l   view  on  the  l i n e s   2-2  of  Figure   1; 

Figure   3  is  a  schemat ic   p e r s p e c t i v e   view  of  a p p a r a t u s   for  f a b r i c a t i n g  

the  f i n s ;  

Figure  4  is  an  end  view  of  one  of  the  forming  r o l l s ;   a n d  



Figure   5  is  a  s ide  view,  p a r t l y   broken  away,  of  the  r o l l s   in  mesh.  

R e f e r r i n g   to  F igure   3,  a  s t r i p   31  of  p l a i n   copper  a l l oy   is  fed  between  two 

forming  r o l l s   34,35,  and  emerges  into  a  hopper  36  bent  in  z i g - z a g  

f a s h i o n .   R e f e r r i n g   now  to  Figure  1,  t h i s   shows  the  formed  s t r i p   as  i t  

would  appear   i f   l a i d   out  f l a t :   i t   w i l l   be  a p p r e c i a t e d   however  t h a t   t h e  

s t r i p   w i l l   not  a c t u a l l y   take  up  t h i s   shape  in  p r a c t i c e ,   but  wi l l   a c t u a l l y   b e  

as  shown  in  Figure   3.  

The  s t r i p   11  c o n s i s t s   of  s u c c e s s i v e   p o r t i o n s   .12  and  13.  The  p o r t i o n s   12 

have  p r o j e c t i o n s   u p s t a n d i n g   from  the  upper  s ide  of  the  s t r i p ,   as  i s  

a p p a r e n t   by  r e f e r e n c e   to  F igure   2.  The  p o r t i o n s 1 3   have  p r o j e c t i o n s  

u p s t a n d i n g   from  the  lower  s ide  of  the  s t r i p ,   but  in  o ther   r e s p e c t s  

the  p r o j e c t i o n s   are  i d e n t i c a l   to  those   in  the  p o r t i o n s   12. 

Refe r r ing  to   the  p o r t i o n s   12,  openings  15  formed  in  each  side  a r e  

s t a g g e r e d   with  r e s p e c t   to  each  o the r ,   so  t h a t   the  s tacked  f i n s   c a n  

accommodate  two  rows  of  f l a t   tubes   o f f s e t   with  r e s p e c t   to  each  o t h e r  

in  the  heat   exchanger .   The  m a t e r i a l   d i s p l a c e d   out  of  the  o p e n i n g s  

form  p r o j e c t i o n s   15a.  In  l i na   with  each  opening  15  are  l ouvres   21 

formed  by  p i e r c i n g   the  s t r i p   a long  p a r a l l e l   l i n e s   and  bending  t h e  

m a t e r i a l   up  to  form  the  l o u v r e s .   Beyond  the  l ouvres   21,  the  s t r i p  

has  a p e r t u r e s   14.  The  m a t e r i a l   d i s p l a c e d   in  forming  the  a p e r t u r e s   14 

forms  two  p r o j e c t i n g   f l a p s   14a,  14b.  These  f l a p s   are  the  sub jec t   o f  



our  co -pend ing   B r i t i s h   Pa tent   A p p l i c a t i o n   No  82  0457 .  

The  l ouvres   21  and  the  f l a p s   14a,  14b  a s s i s t   in  c r e a t i n g   t u r b u l e n c e  

in  the  in  the  a i r   p a s s i n g   through  the  heat   exchanger  of  which  t h e  

f i n s   form  a  p a r t ,   and  hence  promote  b e t t e r   heat  t r a n s f e r   to  the  a i r .  

The  s u c c e s s i o n   of  s t a g g e r e d   openings  15,  l ouvres   21  and  a p e r t u r e s   14  i s  

r e p e a t e d   a long   the  l e n g t h   of  the  f i n .  

At  the  ends  of  the  p o r t i o n s   12,  two  fo lds   22,  23  are  produced  by  t h e  

forming  r o l l s .   As  is  shown  in  Figure  3,  an  a p p r o x i m a t e l y   90°  f o l d  

is  produced  at  each  l ine   22,  23,  and  the  r eg ion   24  between  the  fold  t h u s  

ac t s   as  a  spac ing   member  a s s i s t i n g   the  spac ing   of  s u c c e s s i v e   f i n s .  

The  p o r t i o n s   13  are  the  same  as  the  p o r t i o n s   12,  but  the  p r o j e c t i o n s  

14a,  14b,  15a  and  21  are  on  the  unders ide   of  the  s t r i p   i n s t e a d   o f  

on  the  top  s i d e .  

When  the  s t r i p   is  fo lded   in  z ig -zag   f a s h i o n ,   the  p r o j e c t i o n s   a l l   p o i n t  

in  the  same  d i r e c t i o n ,   and  the  openings  15  o v e r l i e   each  o the r .   The 

p r o j e c t i o n s   space  a d j a c e n t   f i n s   from  each  o t h e r .  

R e f e r r i n g   to  F igure   3,  p l a i n   copper  a l l o y   s t r i p   in  a  r o l l   32  is  f e d  

through  a  magazine  33  to  a  pa i r   of  forming  r o l l s   34,  35.  The  s t r i p  

is  formed  in  the  r o l l s   and  fed  to  a  hopper  36  where  it  f o lds   up  i n  

a  s tack.   A  g u i l l o t i n e   42  cuts  the  fo lded  s t r i p   at  i n t e r v a l s   of  t i m e  

in  order  to  produce  s u i t a b l e   s tacks  of  f in   for  heat  e x c h a n g e r s .  



R e f e r r i n g   to  F igures   4  and  5,  F igure   5  shows  an  end  wiew  of  the  r o l l s  

but  with  the  r o l l   35  r o t a t e d   anticlockwise hronsh 180° relative  to  the  view  o f  

Figure  3.  F i g u r e  4  i s   an  end 

view  of  r o l l   34  s een   in  the  d i r e c t i o n   of  the  arrows  4 - 4 .  

P r o j e c t i o n   40  on  r o l l   34  meshes   with  r e c e s s   40a  to  form  fo ld   l i ne s   22 ,23 .  

Clockwise  from  p r o j e c t i o n  4 0 ,   the  r o l l   34 has  punches  43  for  f o r m i n g  

the  openings  15  and  punches  44  for   forming  the  a p e r t u r e s   14,  for  one 

h a l f   the  c i r cumfe rence   of  the  r o l l   34   Equal ly ,   the  r o l l   35 has   a  

c o r r e s p o n d i n g   r e c e s s   43a  and  44a  for   c o - o p e r a t i n g   with  the  punches  43 

and  4 4 .  

At  the  h a l f   c i r cumfe rence   p o s i t i o n ,   the  r o l l   34-has  a  r eces s  38  a   which 

meshes  with  p r o j e c t i o n   38  to  form  f o l d s   22,  23  but  t h i s   t ime  bent  i n  

the  oppos i t e   sense  to  form  the  next  fo ld   of  the  z ig -zag .   For  t h e  

r ema in ing   h a l f - c i r c u m f e r e n c e ,   the  r o l l   34 has  r e c e s s e s   which  c o r r e s p o n d  

to  punches  on  the  r o l l   35,  in  the  o rder   to  form  the  p r o j e c t i o n s   on  t h e  

o the r   side  of  the  s t r i p   to  t hose   produced  by  the  f i r s t   h a l f - c i r c u m f e r e n c e .  

It  w i l l   t h e r e f o r e   be  seen  t h a t   one  complete  r e v o l u t i o n   of  the  r o l l s   p r o d u c e s ,  

for  example,  p o r t i o n   12  du r ing   the  f i r s t   h a l f - r e v o l u t i o n   and  p o r t i o n   13 

dur ing   the  second  h a l f - r e v o l u t i o n .  

The  r o l l s   a lso  have blades  (not  shown)  for  p roduc ing   the  louvre '   21.  I n  

a d d i t i o n ,   the  r o l l s   have  small  a p e r t u r e s   45  in  t h e i r   su r f ace   spaced  a r o u n d  

t h e i r   e n t i r e   c i r c u m f e r e n c e s   for  b lowing  the  s t r i p   away  from  the  r o l l s  



when  it  emerges  below  the  nip  pf  the  r o l l s .   However,  it  would  be  p o s s i b l e  

to  d i spense   with  these  and  employ  an  e x t e r n a l   a i r   b l a s t   d i r e c t e d   to  t h e  

space  between  the  s t r i p   and  the  r o l l s   where  it  emerges  on  each  side  o f  

the  s t r i p .  

The  s tack   of  f ins   fed  out  of  hopper  36  w i l l   have  a l i g n e d   openings  15,  a n d  

f l a t   tubes   are  s l o t t e d   in  from  each  s ide .   Tube  p l a t e s   to  form  part   o f  

header   t anks   are  added,  and  the  p a r t s   are  brazed   t o g e t h e r .  



1.  S e l f - s t a c k i n g   coo l ing   f i n s   for   a  heat   exchanger  compr is ing   a  

s t r i p   having   an  a l t e r n a t i n g   s e r i e s   of  f i r s t   and  second  p o r t i o n s ,  

the  f i r s t   p o r t i o n s   hav ing   p r o j e c t i o n s   u p s t a n d i n g   form  one  s i d e  

of  the  s t r i p   and  the  second  p o r t i o n s   having  p r o j e c t i o n s   u p s t a n d i n g  

from  the  o the r   side  of  the  s t r i p ,   the  s t r i p   be ing   fo lded   b e t w e e n  

the  f i r s t   and  second  p o r t i o n s   in  z ig - zag   f a s h i o n   so  t ha t   t h e  

p r o j e c t i o n s   extend  in  the  same  d i r e c t i o n   and  space  s u c c e s s i v e  

p o r t i o n s   of  the  s t r i p   from  each  o t h e r .  

2.  S e l f - s t a c k i n g   coo l i ng   f i n s   as  c laimed  in  claim  1,  wherein  t h e  

p r o j e c t i o n s   have  been  formed  by  f eed ing   the  s t r i p   m a t e r i a l  

between  a  pa i r   of  r o l l s   hav ing   shaped  p e r i p h e r i e s .  

3.  S e l f - s t a c k i n g   c o o l i n g   f i n s   as  c laimed  in  claim  2 ,  w h e r e i n  

one  f i r s t   p o r t i o n   and  one  second  p o r t i o n   were  formed  dur ing   one 

r e v o l u t i o n   of  the  r o l l s .  

4.  S e l f - s t a c k i n g   coo l i ng   f i n s   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   with  r e f e r e n c e   to  the  accompanying  d r a w i n g s .  

5.  A  heat   exchanger   i n c l u d i n g   s e l f - s t a c k i n g   coo l ing   f ins   a s  

c la imed  in  one  of  c laims  1  to  4 .  

6.  Appara tus   for   m a n u f a c t u r i n g   s e l f - s t a c k i n g   coo l ing   f ins   a s  



claimed  in  any  one  of  claims  1  to  4 .  

7.  Appara tus   as  c la imed  in  claim  6,  w e g r e i n  t h e   a p p a r a t u s   i n c l u d e s  

a  pa i r   of  r o l l s ,   and  means  for  d i r e c t i n g   an  a i r   b l a s t   to  a s s i s t  

s e p a r a t i o n   of  the  formed  s t r i p   from  the  r o l l s .  

8.  Appara tus   as  claimed  in  claim  7,  where in   the  means  for   d i r e c t i n g  

an  a i r   b l a s t   i n c l u d e s   a p e r t u r e s   in  the  p e r i p h e r y   of  at  l e a s t   one 

r o l l .  

9.  Apparatus   for   manufac tu r i ng   s e l f - s t a c k i n g   coo l ing   f i n s   s u b s t a n t i a l l y  

as  h e r e i n b e f o r e   de sc r ibed   with  r e f e r e n c e   to  the  accompanying  d r a w i n g s .  

10.  A method  of  m a n u f a c t u r i n g   s e l f - s t a c k i n g   coo l ing   f i n s   as  c laimed  i n  

any  one  of  c la ims  1  to  4 .  
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