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Water  heater. 
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To  be  interposed  in  a  flue,  a  water  heater  comprising  inner 
and  outer  peripherally-interspaced  tubular  members  (11,  10). 
The  inner  members  (11)  projects  at  both  ends  beyond  the  outer 
member  (10)  and  is  dimensioned  for  fitment  between  and  integra- 
tion  with  spaced  and  mutually-adjacent  ends  of  axially-aligned 
flue  sections  (18, 19A).  Walls  (13,14)  bridge  directly  between  the 
ends  of  the  outer  member  (10)  and  the  periphery  of  the  inner 
member  (11)  and  sealed  to  both  thus  to  define  a  peripherallycon- 
tinuous  watertight  chamber  (12)  between  the  two  members  (10, 
11).  Three  parallelly  spaced  watertight  tubes  extend  between 
openings  in  the  inner  member  (11)  and  fitted  therein  in  sealed 
relation  with  the  peripheries thereof whereby  the  tubes  participate 
in  water  circulation  with  the  chamber.  Nozzles  (20)  adjacent  to 
opposite  ends  of  the  outer  member  (10)  provide  for  integration  of 
the  chamber  and  tubes  into  a  water  circulation  system. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  w a t e r   h e a t e r .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  w a t e r   h e a t e r   to  be  i n t e r p o s e d   in   a  f l u e ,  

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

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

at   b o t h   e n d s   b e y o n d   t h e   o u t e r   and   is   d i m e n s i o n e d   f o r  

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

a d j a c e n t   e n d s   of  a x i a l l y - a l i g n e d   f l u e   s e c t i o n s ,   w a l l s  

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

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

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

t i g h t   c h a m b e r   b e t w e e n   t h e   two  m e m b e r s ,   and   n o z z l e s   a t  

or   a d j a c e n t   o p p o s i t e   e n d s   of  t h e   o u t e r   member   f o r  

i n t e g r a t i o n   of  t h e   c h a m b e r   i n t o   a  w a t e r   c i r c u l a t i o n  

s y s t e m .  

P r e f e r a b l y ,   a t   l e a s t   one  w a t e r t i g h t   t u b e   e x t e n d s  

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

t u b e   f i t t e d   t h e r e i n   in  s e a l e d   r e l a t i o n   w i t h   t h e  

p e r i p h e r i e s   t h e r e o f   w h e r e b y   t h e   t u b e   p a r t i c i p a t e s  

in  w a t e r   c i r c u l a t i o n .  

Two  or   more   t u b e s   a r e   p r o v i d e d   p r e f e r a b l y   p a r a l l e l  

and  at  n o r m a l   to  t h e   t u b u l a r   m e m b e r s .  

An  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   n o w  

be  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   t o  

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   e l e v a t i o n   of  a  w a t e r   h e a t e r  

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

a t t i t u d e .  

F i g .   2  is   a  p l a n   v i e w   of  t h e   h e a t e r .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   o u t e r   and  i n n e r  

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

w a t e r  h e a t e r   to  be  i n t e r p o s e d   in  a  f l u e   a b o v e   a  

b o i l e r  a n d   of  a n n u l a r   s h a p e   in  h o r i z o n t a l   c r o s s -  

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



d e n o t e d   10  and  11  r e s p e c t i v e l y .   The  i n n e r   member   1 1  

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

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

s p a c e d   and   m u t u a l l y - a d j a c e n t   ends   of  a x i a l l y - a l i g n e d  

f l u e   s e c t i o n s .   W a l l s   13  and   14  b r i d g e   d i r e c t l y   b e t w e e n  

t he   e n d s   of  t h e   o u t e r   member   and  t h e   p e r i p h e r y   of  t h e  

i n n e r   member   and  s e a l e d   to  b o t h   to  d e f i n e   a  p e r i p h e r a l l y  
c o n t i n u o u s   w a t e r t i g h t   c h a m b e r   or  j a c k e t   12  b e t w e e n   t h e  

two  m e m b e r s   10  and   11.  O u t l e t   and   i n l e t   n o z z l e s   20  a r e  

p r o v i d e d   a t   or  a d j a c e n t   to  o p p o s i t e   e n d s   of  t h e   o u t e r  

member  10  f o r   i n t e g r a t i o n   of  t h e   c h a m b e r   12  i n t o   a  

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

p a r a l l e l   w a t e r t i g h t   t u b e s   1 5 , n o r m a l   to  t h e   m e m b e r s  

10,  11,  e x t e n d   b e t w e e n   o p e n i n g s   in  t h e   i n n e r   m e m b e r  

11.  The  t u b e s   14  a r e   f i t t e d   in  o p e n i n g s   in  s e a l e d  

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

16  in  t h e   t u b e s   15  and   t h e   c h a m b e r   12  a l l o w s   w a t e r   t o  

be  h e a t e d   to  be  c i r c u l a t e d   t h e r e t h r o u g h .  

The  w a t e r   h e a t e r   i s   i n s t a l l e d   in  an  u p r i g h t  

a t t i t u d e   in  a  f l u e   i m m e d i a t e l y   a b o v e   a  b o i l e r   19  a n d  

in  a  f l u e   s e c t i o n   19A  and   a  c l a m p a b l e   c o l l a r   17  i s  

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

13  in  a  f l u e   s e c t i o n   18  and   t h e   n o z z l e s - 2 0   a r e   c o n n e c t e d  

up  to  a  w a t e r   c i r c u l a t i o n   s y s t e m   f o r   i n t e g r a t i o n   of  t h e  

c h a m b e r   and  c a v i t i e s   t h e r e w i t h .   W a t e r   c i r c u l a t e s   t h r o u g h  

t h e   c a v i t i e s   and  c h a m b e r   and  i s   h e a t e d   as  e x h a u s t  

g a s e s   f r o m   c o m b u s t i o n   of  a  f i r e   in  t h e   b o i l e r   19  p a s s  

u p  t h r o u g h   t h e   f l u e   f o r   e s c a p e   up  t h e   c h i m n e y .  

The  i n s t a l l e d   a t t i t u d e   of  t h e   w a t e r   h e a t e r   d e p e n d s  

on  t h e   a t t i t u d e   of  t h e   f l u e :   i f   t h e   f l u e   is   v e r t i c a l  

t h e n   t h e   w a t e r   h e a t e r   i s   u p r i g h t ,   and  i f   t h e   f l u e   i s  

h o r i z o n t a l   t h e n   so  i s   t h e   w a t e r   h e a t e r .  

The  w a t e r t i g h t   t u b e s   15  may  l i e   in  p a r a l l e l   p l a n e s  

but   be  a n g u l a r l y   d i s p l a c e d   one  w i t h   e a c h   o t h e r .  



1.  A  w a t e r   h e a t e r   to  be  i n t e r p o s e d   in   a  f l u e ,   t h e  

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

i n t e r s p a c e d   t u b u l a r   m e m b e r s   ( 1 1 , 1 0 )   w h e r e o f   t h e   i n n e r  

(11)   p r o j e c t s   a t   b o t h   e n d s   b e y o n d   t h e   o u t e r   (10)   a n d  

is   d i m e n s i o n e d   f o r   f i t m e n t   b e t w e e n   and   i n t e g r a t i o n  

w i t h . s p a c e d   and  m u t u a l l y - a d j a c e n t   e n d s   of  a x i a l l y - a l i g n e d  

f l u e   s e c t i o n s   (18,   19A)  w a l l s   (13 ,   14)  b r i d g i n g   d i r e c t l y  

b e t w e e n   t h e   e n d s   of  t h e   o u t e r   member   (10 )   and   t h e  

p e r i p h e r y   of  t h e   i n n e r   member   (11 )   and   s e a l e d   to  b o t h  

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

c h a m b e r   (12)   b e t w e e n   t h e   two  m e m b e r s   ( 1 0 , 1 1 )   a n d  

n o z z l e s   (20)   a t   or  a d j a c e n t   o p p o s i t e   e n d s   of  t h e   o u t e r  

member   (10 )   f o r   i n t e g r a t i o n   of  t h e   c h a m b e r   (12)   i n t o  

a  w a t e r   c i r c u l a t i o n   s y s t e m .  

2.  W a t e r   h e a t e r  a s   c l a i m e d   in  C l a i m   1,  c h a r a c t e r i s e d  

by  a t   l e a s t   one  w a t e r t i g h t   t u b e   (15)   e x t e n d i n g   b e t w e e n  

o p e n i n g s   in  t h e   i n n e r   t u b u l a r   member   ( 1 1 ) ,   t h e   t u b e  

(15)   f i t t e d   t h e r e i n   in  s e a l e d   r e l a t i o n   w i t h   t h e   p e r i p h e r i e s  

t h e r e o f   w h e r e b y   t h e   t u b e   ( 1 5 )   p a r t i c i p a t e s   in   w a t e r  

c i r c u l a t i o n .  

3.  W a t e r   h e a t e r   as  c l a i m e d   in  C l a i m   2,  c h a r a c t e r i s e d  

by  two  or  more   t u b e s   15  b e i n g   p r o v i d e d   p a r a l l e l   to  e a c h  

o t h e r   and   n o r m a l   to  t h e   t u b u l a r   m e m b e r s   (10 ,   1 1 ) .  

4.  W a t e r   h e a t e r   as  c l a i m e d   in  C l a i m   3,  c h a r a c t e r i s e d  

by  t h e   t u b e s   (15)   b e i n g   a n g u l a r l y   d i s p l a c e d   one  w i t h  

e a c h   o t h e r .  
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