
European  Patent  Office  ©  Publication  number:  0  0 4 0   0 2 9  
Office  europeen  des  brevets  A 2  

<&  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81301945.2  ©  Int.  CI.3:  F  24  H  1/18 

©  Date  of  filing:  01.05.81 

©  Priority:  12.05.80  AU  3498/80  ©  Applicant:  SUL  PRODUCTS  PTY.  LIMITED 
40,  Edwin  Street 
Mortlake  New  South  Wales  2137IAU) 

©  Date  of  publication  of  application: 
18.11.81  Bulletin  81/46  ©  Inventor:  Wilson,  Gordon  Kenneth 

3,  Murray  Farm  Road 
©  Designated  Contracting  States:  Carlingford  New  South  Wales,  21  18(AU) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Representative:  Westwood,  Edgar  Bruce  et  al, 

STEVENS,HEWLETT  &  PERKINS  5,  Quality  Court 
Chancery  Lane 
London  WC2A1HZ(GB) 

54)  Liquid  heater. 

57)  A  water  heater  for  pools  and  spas,  the  heater  including  a lollow  body  of  plastics  material  which  is  closed  by  a  cap  of 
elastics  material,  the  cap  having  a  plurality  of  passages  which 
eceive  and  support  heating  elements  which  project  through 
:he  cap  into  the  interior  of  the  body. 
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A  water  heater  for  pools  and  spas,  the  heater  including  a hollow  body  of  plastics  material  which  is  closed  by  a  cap  o f  
plastics  material,  the  cap  having  a  plurality  of  passages which 
receive  and  support  heating  elements  which  project  through 
the  cap  into  the  interior  of  the  body. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  l i q u i d   h e a t e r s   a n d  

more   p a r t i c u l a r l y   but   not   e x c l u s i v e l y   to  h e a t e r s   f o r   spa   a n d  

s w i m m i n g   p o o l s .   The  p r e s e n t   h e a t e r   is  a l s o   a p p l i c a b l e   to  t h e  

c h e m i c a l   i n d u s t r y .  

In  t he   p a s t ,   h e a t e r s   in  p a r t i c u l a r   f o r   s p a s   a n d  

swimming   p o o l s ,   have  no t   been   s p e c i f i c a l l y   d e s i g n e d   f o r   t h a t  

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

d i s a d v a n t a g e s   due  to  t h e i r   e x p e c t e d   w o r k i n g   c o n d i t i o n s .  

T h e s e   d i s a d v a n t a g e s   in  p a r t i c u l a r   i n c l u d e   a  s h o r t   w o r k i n g  

l i f e   due  to  c h e m i c a l   a t t a c k ,   and  l o s s   of  e f f i c i e n c y .  

A d d i t i o n a l l y   t h e s e   h e a t e r s   have   t r a d i t i o n a l l y   been   c o m p l e x   i n  

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

I t   is  an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  o v e r c o m e  

or  s u b s t a n t i a l l y   a m e l i o r a t e   t h e   above   d i s a d v a n t a g e s .  

T h e r e   is  d i s c l o s e d   h e r e i n   a  l i q u i d   h e a t i n g   d e v i c e  

c o m p r i s i n g :  

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

an  o p e n   ended   c a v i t y   to  r e c e i v e   t he   l i q u i d   to  be  h e a t e d ;  

a  cap  of  p l a s t i c s   m a t e r i a l   r e l e a s a b l y   s e c u r e d   to  s a i d  

v e s s e l   so  as  to  c l o s e   t h e   open   end  of  s a i d   c a v i t y ,   s a i d   c a p  

h a v i n g   at   l e a s t   one  p a s s a g e   e x t e n d i n g   t h r o u g h   i t   to  p r o v i d e  

a c c e s s   to  t he   i n t e r i o r   of  s a i d   v e s s e l ;   a n d  

at  l e a s t   one  h e a t i n g   e l e m e n t   s u p p o r t e d   by  s a i d   c a p  
and  e x t e n d i n g   t h r o u g h   s a i d   p a s s a g e   so  as  to  be  l o c a t e d   i n  

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

A  p r e f e r r e d   form  of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   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 ,   w h e r e i n   t h e r e   is   s c h e m a t i c a l l y  

d e p i c t e d   a  p o o l   or  spa  h e a t e r .  

The  h e a t e r   10  has  a  body  11  d e f i n i n g   a  c h a m b e r   2 1  

t h r o u g h   which   l i q u i d ,   e n t e r i n g   the   body  11  by  i n l e t   19  a n d  

l e a v i n g   v i a   o u t l e t   18,  may  be  h e a t e d   by  e l e c t r i c   h e a t i n g  

e l e m e n t s   (not   d e p i c t e d )   e x t e n d i n g   i n t o   t he   c h a m b e r   2 1 .  

P r e f e r a b l y   the   h e a t i n g   e l e m e n t s   a r e   c o v e r e d   by  T e f l o n  

( R e g i s t e r e d   T r a d e   Mark)  or  F l u r o n ' . ( R e g i s t e r e d   T r a d e   Mark)  s o  

as  to  r e s i s t   c h e m i c a l   a t t a c k .   The  top   of  t he   body  11  i s  

p r o v i d e d   w i t h   an  a n n u l a r   p o r t i o n   20  h a v i n g   i n t e r n a l   a n d  

e x t e r n a l   t h r e a d s   wh ich   a re   a d a p t e d   to  e n g a g e   a  cap   13.  T h e  



cap  13  has   a  p l u r a l i t y   of  a p e r t u r e s   1 4  t o   e n a b l e   a  number   o f  

e l e c t r i c   h e a t i n g   e l e m e n t s   to  e x t e n d   i n t o   the   c h a m b e r   21  t o  

h e a t   t h e   l i q u i d .   The  body  11  is   p r e f e r a b l y   m o u l d e d   f r o m  

p o l y e t h y l e n e .   More  p r e f e r a b l y   t h e   p o l y e t h y l e n e   is   a  r a n d o m l y  
c r o s s - l i n k e d   p o l y e t h y l e n e .  

In  a  p r e f e r r e d   form  of  t he   i n v e n t i o n   p o l y e t h y l e n e  

g r a n u l e s ,   s u c h   as  t h o s e   m a r k e t e d   u n d e r   t he   R e g i s t e r e d   T r a d e  

Mark  of  S c l a i r   8409  by  D u P o n t ,   a r e   g r o u n d   to  a  s u i t a b l e   s i z e  

and  s u b j e c t e d   to  a  c r o s s - l i n k i n g   p r o c e s s ,   a c c o r d i n g   t o  

m e t h o d s   known  in  the  a r t .   The  c r o s s - l i n k e d   p o l y e t h y l e n e   i s  

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

fo rm  t he   c o n t a i n e r .  

I t   has   been   f o u n d   t h a t   t he   c r o s s - l i n k e d   p o l y e t h y l e n e  

e x h i b i t s   s u p e r i o r   p r o p e r t i e s   when  s u b j e c t e d   to  c o n t i n u o u s  

h e a t   and  p r e s s u r e ,   and  g e n e r a l l y ,   such   p r o p e r t i e s   a r e  

c o n c o m i t a n t   w i t h   t he   d e g r e e   of  c r o s s - l i n k i n g .   A c c o r d i n g l y ,  

i t   is  p r e f e r r e d   t h a t   a  d e g r e e   of  at  l e a s t   25%  c r o s s - l i n k i n g  

is  a t t a i n e d .   More  p r e f e r a b l y   t h e   c o n t a i n e r s   a r e   m o u l d e d   f r o m  

a  50-100%  c r o s s - l i n k e d   p o l y e t h y l e n e .   S u i t a b l e   a d j u v a n t s  

known  to  t h o s e   s k i l l e d   in  t he   a r t   may  be  u sed   in  t h e  

p o l y e t h y l e n e .   For  e x a m p l e ,   b e f o r e   g r i n d i n g   t h e   p o l y e t h y l e n e ,  

t he   g r a n u l e s   may  be  e x t e n d e d   in  e x t r u d e d   a d m i x t u r e   w i t h  

c a r b o n   b l a c k   to  y i e l d   a  b l a c k   p o l y m e r .  

The  cap  13  i s   a l s o   f o r m e d   of  p l a s t i c s   m a t e r i a l   and  i s  

f o r m e d   so  as  to  have   h o l l o w   p o r t i o n s   2 2  w h i c h   a r e   f i l l e d   w i t h  

an  e x p a n d e d   foam  to  p r o v i d e   t h e   cap  13  w i t h   s t r e n g t h s   t o  

w i t h s t a n d   the   h e a t   and  p r e s s u r e   w i t h i n   t he   c h a m b e r   2 1 .  

L o c a t e d   a b o v e   the   cap   13  and  r e s i l i e n t l y   b i a s e d   so  a s  

to  e n g a g e   the   cap   13  is  a  c o v e r   12  w h i c h  d e f i n e s   a  c h a m b e r   16 

to  r e c e i v e   e l e c t r i c a l   w i r i n g   and  c o n t r o l   c i r c u i t r y .   The  c a p  

13  has   an  o p e n i n g   17  to  p r o v i d e   fo r   e l e c t r i c a l   c a b l i n g   t o  

e n t e r   t h e   c h a m b e r   16.  A d d i t i o n a l l y , . t h e   cap  13,   by  h a v i n g   a  

f l o o r   15  p r o v i d e s   fo r   the   l o c a t i o n  o f   g e n e r a l l y   U - s h a p e d  

h e a t i n g   e l e m e n t s   in  any  l o c a t i o n   p a t t e r n   t h a t   may  be  r e q u i r e d .  



1.  A  l i q u i d   h e a t i n g   d e v i c e   c o m p r i s i n g :  

a  v e s s e l   f o rmed   of  p l a s t i c s   m a t e r i a l   and  e n c o m p a s s i n g  

an  open   ended   c a v i t y   to  r e c e i v e   the   l i q u i d   to  be  h e a t e d ;  

a  cap  of  p l a s t i c s   m a t e r i a l   r e l e a s a b l y   s e c u r e d   to  s a i d  
v e s s e l   so  as  to  c l o s e   t he   open   end  of  s a i d   c a v i t y ,   s a i d   c a p  
h a v i n g   a t   l e a s t   one  p a s s a g e   e x t e n d i n g   t h r o u g h   i t   to  p r o v i d e  

a c c e s s   to  t he   i n t e r i o r   of  s a i d   v e s s e l ;   a n d  

at   l e a s t   one  h e a t i n g   e l e m e n t   s u p p o r t e d   by  s a i d   c a p  
and  e x t e n d i n g   t h r o u g h   s a i d   p a s s a g e   so  as  to  be  l o c a t e d   i n  

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

2.  The  d e v i c e   of  c l a i m   1,  w h e r e i n   s a i d   v e s s e l   has   a 

l i p   d e f i n i n g   the   open  end  of  s a i d   c a v i t y ,   s a i d   l i p   b e i n g   o f  

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

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

s a i d   l i p   so  t h a t   s a i d   cap  is  t h r e a d a b l y   s e c u r e d   to  s a i d  

v e s s e l .  

3.  The  d e v i c e   of  c l a i m   1,  w h e r e i n   s a i d   l i p   i s   o f  

U - s h a p e d   l o n g i t u d i n a l   c r o s s - s e c t i o n   and  is  p r o v i d e d   w i t h   a n  

i n t e r n a l   and  e x t e r n a l   c o n f i g u r a t i o n   and  s a i d   cap   has   a n  

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

to  t h r e a d a b l y   e n g a g e   the   t h r e a d s   of  s a i d   v e s s e l .  

4.  The  d e v i c e  o f   a n y  o n e   of  c l a i m s   1  to   3,  w h e r e i n  

s a i d   cap   is   f o r m e d   of  a  c o m p o s i t e   s t r u c t u r e   c o m p r i s i n g   a  

s h e l l   d e f i n i n g   a  p l u r a l i t y   of  c a v i t i e s   and  an  e x p a n d e d   f o a m  

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

5.  The  d e v i c e   of  c l a i m   1,  w h e r e i n   s a i d   v e s s e l   a n d  

cap  a re   m o u l d e d   f r o m  a   25-30%  c r o s s - l i n k e d   p o l y e t h y l e n e .  

6.  A  l i q u i d   h e a t i n g   d e v i c e   s u b s t a n t i a l l y   as  h e r e i n -  

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