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©  Water  heater  construction  and  method  of  heating  water. 

A  water  heater  including  a  water  tight  tank  having  a  tank 
wall  and  top  and  bottom  head  members  welded  thereto.  A 
combustion  chamber  and  burner  are  mounted  beneath  the 
bottom  head.  A  pair  of  concentrically  arranged  jacket 
members  are  mounted  around  the  tank  wall  with  the  space 
between  the  jacket  members  serving  as  a  flow  passageway 
through  which  combustion  air  flows  downwardly  to  the 
combustion  chamber.  A  pair  of  concentrically  arranged  tube 
assemblies  are  connected  to  the  top  of  the  heater.  The  inside 
tube  assemblies  carry  products  of  combustion  from  the 
heater  and  the  space  between  the  inside  tube  assemblies 
and  the  outside  tube  assemblies  serve  as  a  flow  passageway 
through  which  combustion  air  flows  to  the  flow  passageway 
space  between  the  jacket  members. 





B a c k g r o u n d   of  t h e   I n v e n t i o n  

1.  F i e l d   of  t h e   I n v e n t i o n  

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

and  a  m e t h o d   of   h e a t i n g   w a t e r .   More  p a r t i c u l a r l y ,  

i t   r e l a t e d   to   a  gas  (or   o i l )   f i r e d   w a t e r   h e a t e r  

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

f rom  t h e   h e a t e r   t h r o u g h   an  e x t e r i o r   w a l l   to   t h e  

o u t s i d e   of  t h e   s p a c e   in  w h i c h   t h e   h e a t e r   i s  

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

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

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

c o m b u s t i o n   c h a m b e r   f o r   t h e   h e a t e r .  

2.  D e s c r i p t i o n   of   t h e   P r i o r   A r t  

The  p r e s e n t   w a t e r   h e a t e r ,   by  u t i l i z i n g  

c o m b u s t i o n   a i r   d rawn  d i r e c t l y   f r o m   o u t s i d e   a n d  

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

i n c r e a s e d   e f f i c i e n c y .   A l s o ,   by  d i r e c t i n g   f l o w  

of  t h e   c o m b u s t i o n   a i r   i n   a  360°  f a s h i o n   a r o u n d  

t h e   e x t e r i o r   s u r f a c e   of  t h e   i n n e r   j a c k e t   and  t h e  

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

due  t o   e x c e s s i v e   d r a f t s   i s   s u b s t a n t i a l l y   r e d u c e d .  

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

t a n k   w a l l   p r o v i d e s   a d d i t i o n a l   i n s u l a t i o n   to   t h e  



w a t e r   in   t h e   t a n k   t o   t h e r e b y   r e d u c e   s t a n d b y   h e a t  

l o s s .   To  a p p l i c a n t ' s   k n o w l e d g e ,   t h e   a b o v e  

s t a t e d   a d v a n t a g e s   a r e   n o t   f o u n d   in   any  p r i o r  

a r t   w a t e r   h e a t e r s .  

Summary  o f   t h e   I n v e n t i o n  

A  w a t e r   h e a t e r   i n c l u d i n g   a  w a t e r   t i g h t  

t a n k   means   h a v i n g   a  t a n k   w a l l   and  t o p   a n d   b o t t o m  

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

l o c a t e d   b e n e a t h   t h e   b o t t o m   h e a d   member   a n d   a  

b u r n e r   means   i s   m o u n t e d   in   t h e   c o m b u s t i o n  

c h a m b e r .   A  f l u e   t u b e   e x t e n d s   u p w a r d l y   in   t h e  

t a n k   means   f o r   c o n d u c t i n g   p r o d u c t s   o f   c o m b u s t i o n  

f r o m   t h e   c o m b u s t i o n   c h a m b e r   to   a  v e n t   t u b e .   A 

c o m b u s t i o n   p r o d u c t s   v e n t   t u b e   i s   p r o v i d e d   f o r  

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

t u b e   d i r e c t l y   to   t h e   o u t s i d e   t h r o u g h   an  e x t e r i o r  

w a l l   in   t h e   s p a c e   in   w h i c h   t h e   w a t e r   h e a t e r   i s  

i n s t a l l e d .   A  c o m b u s t i o n   a i r   t r a n s m i s s i o n   m e a n s  

i s   p r o v i d e d   f o r   c o n d u c t i n g   c o m b u s t i o n   a i r  

d i r e c t l y   f rom  o u t s i d e   t h r o u g h   t h e   e x t e r i o r   w a l l  

i n   t h e   s p a c e   in   w h i c h   t h e   w a t e r   h e a t e r   i s  

i n s t a l l e d .   Such  t r a n s m i s s i o n   means   i n c l u d e s   a  

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

j a c k e t   member   m o u n t e d   a r o u n d   and  s p a c e d   f r o m  

t h e   t a n k   w a l l   and  a  s e c o n d   j a c k e t   m e m b e r  

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

m e m b e r .   The  f i r s t   and  s e c o n d   j a c k e t   m e m b e r s  

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



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

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

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

D e s c r i p t i o n   of   t h e   D r a w i n g s  

F i g .   1  i s   a  s i d e   e l e v a t i o n   v i e w   of   a  

w a t e r   h e a t e r   made  in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g .   2  i s   an  e n l a r g e d   p a r t i a l l y   f r a g -  

m e n t a r y   v i e w   of  t h e   v e n t   cap  a s s e m b l y ;  

F i g .   3  i s   a  s e c t i o n a l   v i ew   t a k e n   a l o n g  

l i n e   3 - - 3   of  F i g .   1 ;  

F i g .   4  i s   a  d e t a i l e d   v i e w   of  t h e   v e n t  

t u b e   and  c o m b u s t i o n   a i r   i n l e t   t u b e   a s s e m b l y ;  

F i g .   5  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w  

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

F i g .   6  i s   a  p e r s p e c t i v e   v i e w   of   t h e  

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

D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t  

The  w a t e r   h e a t e r   of   t h e   p r e s e n t   i n v e n -  

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

of   a  t a n k   w a l l   12  and  t o p   and  b o t t o m   h e a d  

m e m b e r s   14  and  16  w e l d e d   t h e r e t o .   The  t a n k   1 0  

f u r t h e r   i n c l u d e s   a  c e n t r a l   f l u e   t u b e   18  w e l d e d  

to  b o t t o m   head   16  and  e x t e n d i n g   u p w a r d l y   t h r o u g h  

an  o p e n i n g   20  in  t op   h e a d   14,   to   w h i c h   i t   i s   w e l d e d .  

The  t a n k   has   a  s k i r t   member  22  f a s t e n e d  

to  t h e   b o t t o m   of  t a n k   w a l l   12.  The  s k i r t   h a s   a  

p l u r a l i t y   of   o p e n i n g s   24  s p a c e d   a r o u n d   t h e   l o w e r  



p e r i p h e r y   t h e r e o f ,   t h e   f u n c t i o n   of   w h i c h   w i l l  

be  e x p l a i n e d   i n   d e t a i l   h e r e i n a f t e r .   S k i r t  

member   22  in   e f f e c t   b e c o m e s   an  e x t e n s i o n   o f  

t a n k   w a l l   1 2 .  

P o s i t i o n e d   a r o u n d   and  s p a c e d   f r o m  

t a n k   w a l l   12  i s   a  f i r s t   j a c k e t   member   26  h a v i n g  

t o p   and  b o t t o m   m e m b e r s   28  and  30  f a s t e n e d  

t h e r e t o .   F i r s t   j a c k e t   member   26  has   a  p l u r a l i t y  

of  o p e n i n g s   38  s p a c e d   a r o u n d   t h e   l o w e r   p e r i p h e r y  

t h e r e o f ,   t h e   f u n c t i o n   of   w h i c h   w i l l   be  e x p l a i n e d  

in  d e t a i l   h e r e i n a f t e r .  

P o s i t i o n e d   a r o u n d   and  s p a c e d   f r o m   f i r s t  

j a c k e t   member   26  i s   a  s e c o n d   j a c k e t   member   3 2  

h a v i n g   t o p   and  b o t t o m   m e m b e r s   34  and  36  f a s t e n e d  

t h e r e t o .  

The  s p a c e   b e t w e e n   t a n k   w a l l   12  a n d  

f i r s t   j a c k e t   member   26  a b o v e   o p e n i n g s   38  a n d  

t h e   s p a c e   b e t w e e n   t a n k   t o p   14  and  j a c k e t   t o p   2 8  

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

d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l   4 0 .  

The  s p a c e   b e t w e e n   f i r s t   j a c k e t   member   26  

and  s e c o n d   j a c k e t   member   32  b e l o w   o p e n i n g s   38  i s  

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

d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l   4 2 .  

The  w a t e r   h e a t e r   a s s e m b l y   d e s c r i b e d  

a b o v e   i s   m o u n t e d  o n   a  b a s e   a s s e m b l y   44,   t h e  

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

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

n u m e r a l   4 6 .  

A  c o m b u s t i o n   c h a m b e r   48  i s   l o c a t e d  

b e n e a t h   b o t t o m   h e a d   16  and  a  gas  (o r   o i l )   f i r e d  

b u r n e r   50  of   a  s u i t a b l e   d e s i g n   i s   m o u n t e d   in   t h e  



c o m b u s t i o n   c h a m b e r .  

The  w a t e r   h e a t e r   t a n k   10  i s   p r o v i d e d  

w i t h   an  i n l e t   f i t t i n g   52,  an  o u t l e t   f i t t i n g   54  

and  a  d r a i n   f i t t i n g   56.  S p e c i a l l y   d e s i g n e d  

c i r c u l a r   n o n - m e t a l l i c   d i a p h r a g m   m e m b e r s   58,  60 

and  62  a r e   m o u n t e d   a r o u n d   f i t t i n g s   52,  54  and  5 6 .  

As  b e s t   shown  in  F i g s .   1  and  4,  c e n t r a l  

f l u e   t u b e   18  i s   c o n n e c t e d   to  a  v e n t   o u t l e t  

a s s e m b l y   64  and  j a c k e t   t o p   member   34  i s   c o n n e c t e d  

to  a  c o m b u s t i o n   a i r   i n l e t   a s s e m b l y   6 6 .  

D i a p h r a g m   member s   58,   60  and  62  a r e   o f  

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

f l a n g e   68,  a  c o n i c a l   body  p o r t i o n   70  and  a  

s e a l i n g   t a i l   p o r t i o n   7 2 .  

T a i l   p o r t i o n   72  of   d i a p h r a g m   member   62  

i s   s e a l e d   a g a i n s t   f i t t i n g   56  and  t h e   f l a n g e   6 8  

i s   s e a t e d   in   an  o p e n i n g   74  in   s e c o n d   j a c k e t  

member  32.  T a i l   p o r t i o n   72  of   d i a p h r a g m  

member   58  i s   s e a l e d   a g a i n s t   f i t t i n g   52  and  t h e  

f l a n g e   68  i s   s e a t e d   in   an  o p e n i n g   76  in   t o p  

member   34.  The  t a i l   p o r t i o n   72  of  d i a p h r a g m  

member  60  i s   s e a l e d   a g a i n s t   f i t t i n g   54  and  t h e  

f l a n g e   68  i s   s e a t e d   in   an  o p e n i n g   78  in   t o p  

member   3 4 .  

R e f e r r i n g   to  F i g s .   2,  3  and  4,  v e n t  

o u t l e t   a s s e m b l y   64  i s   c o m p r i s e d   of   a  c u r v e d  

t u b u l a r   s e c t i o n   106  and  a  s t r a i g h t   t u b u l a r  

s e c t i o n   108.   The  j o i n t s   b e t w e e n   one  end  o f  

s e c t i o n   106  and  t u b e   18  and  t h e   o t h e r   end  o f  

s e c t i o n   106  and  s e c t i o n   108  a r e   t h e   s a m e .   E a c h  

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



p o r t i o n   110  on  t h e   t u b e   i t s e l f   and   an  i n w a r d l y  

f l a r e d   member   112  f i t t e d   i n   t h e   e n d s   of   t u b e s   1 0 6 ,  

108  w i t h   a  f r i c t i o n   f i t .   A  h i g h   t e m p e r a t u r e  

g a s k e t   m a t e r i a l   114  i s   p o s i t i o n e d   b e t w e e n   t h e  

f l a r e d   p o r t i o n s   110  and  1 1 2 .  

A  v e n t   cap  a s s e m b l y   84  i s   shown  i n  

d e t a i l   in   F i g .   2  and  i s   c o m p r i s e d   of  a  v e n t  

e x h a u s t   t u b e   86,  a  w i n d   d e f l e c t o r   88  f a s t e n e d  

o v e r   t h e   end  of  t u b e   86,  and  an  a i r  

i n t a k e   g r i l l   member   90  m o u n t e d   on  t h e   e x t e r i o r  

of   t u b e   86.  A t t a c h e d   to   t h e   end  of  t u b e   86  i s   a  

s e p a r a t e   s c r e e n   member   116  h a v i n g   p e r f o r a t i o n s   92  

t h e r e i n .   The  w a l l   93  of   g r i l l   member   90  i s  

p e r f o r a t e d   as  i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   9 4 .  

F i g .   2  shows  o n l y   r e p r e s e n t a t i v e   p o r t i o n s   o f  

p e r f o r a t i o n s   92  and  9 4 .  

S t r a i g h t   t u b u l a r   s e c t i o n   108  i s   p r o v i d e d  

w i t h   a  g r o o v e   109  in   t h e   end   t h e r e o f   i n   w h i c h   a n  

o - r i n g   t y p e   s e a l i n g   member   111  i s   s e a t e d .  

S e c t i o n   108  i s   t e l e s c o p i c a l l y   i n s e r t e d   i n t o   v e n t  

e x h a u s t   t u b e   86  w i t h   o - r i n g   111  s e r v i n g   to   s e a l  

t h e   j o i n t   b e t w e e n   t h e   two  s e c t i o n s .  

C o m b u s t i o n   a i r   i n l e t   a s s e m b l y   66  i f  

c o m p r i s e d   of  a  c u r v e d   t u b u l a r   s e c t i o n   118 ,   a  f i r s t  

s t r a i g h t   t u b u l a r   s e c t i o n   120  and  a  s e c o n d   s t r a i g h t  

t u b u l a r   s e c t i o n   122 .   C u r v e d   s e c t i o n   l18   i s  

c o n n e c t e d   a t   one  end  t o   t o p   member   34.  S e c t i o n  

120  has   an  i n w a r d l y   f l a r e d   end   124  w h i c h   i s  

f r i c t i o n a l l y   f i t t e d   i n t o   t h e   end  of   s e c t i o n   : . 1 8 .  

S e c t i o n   122  i s   p r o v i d e d   w i t h   a  g r o o v e   126  in   t h e  



end  t h e r e o f   in  w h i c h   s e a l i n g   compound   m a t e r i a l   1 2 8  

i s   c a p t u r e d .   S e c t i o n   122  e x t e n d s   t h r o u g h   o p e n i n g  
80  in   w a l l   82  and  i s   t e l e s c o p i c a l l y   i n s e r t e d   i n t o  

s e c t i o n   120  w i t h   s e a l i n g   compound   m a t e r i a l   1 2 8  

s e r v i n g   to   s e a l   t he   j o i n t   b e t w e e n   t h e   two  s e c t i o n s .  

S e c t i o n   122  i s   p r o v i d e d   w i t h   a  f l a n g e   130  f o r   t h e  

p u r p o s e   of  f a s t e n i n g   s e c t i o n   122  to   t he   e x t e r i o r  

of  w a l l   82  by  s u i t a b l e   f a s t e n e r s   ( n o t   s h o w n ) .  

I t   w i l l   be  a p p r e c i a t e d   f rom  t h e   a b o v e  

d e s c r i p t i o n   of   v e n t   o u t l e t   a s s e m b l y   64,  c o m b u s t i o n  

a i r   i n l e t   a s s e m b l y   66  and  v e n t   cap  a s s e m b l y   8 4 ,  

t h a t   t h e   h o r i z o n t a l   s p a c i n g   of  t h e   w a t e r   h e a t e r  

r e l a t i v e   to   w a l l   82  can  be  r e a d i l y   a d j u s t e d   t o  

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

s h i p   b e t w e e n   v e n t   s e c t i o n s   108  and  86  a n d  

c o m b u s t i o n   a i r   s e c t i o n s   120  and  122.   T h e  

s t r u c t u r e   d e s c r i b e d   f a c i l i t a t e s   i n s t a l l a t i o n   o f  

t h e   w a t e r   h e a t e r .  

F i g s .   5  and  6  show  t h e   a c c e s s   d o o r  

a s s e m b l y   f o r   t h e   w a t e r   h e a t e r .   As  b e s t   s h o w n  

in   F i g .   5,  t h e   c o m b u s t i o n   c h a m b e r   48  of  t h e   w a t e r  

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

a s s e m b l y   134  c o m p r i s e d   of   m a t i n g   d o o r   members   1 3 6 ,  

138.   A  h e a t   s h i e l d   member   140  f i t s   b e h i n d   t h e  

d o o r   m e m b e r s   136 ,   138  when  in   a s s e m b l e d   p o s i t i o n .  

Door   members   136 ,   138  a r e   p r o v i d e d   w i t h  

o u t w a r d l y   e x t e n d i n g   f l a n g e   p o r t i o n s   142,   1 4 4 .  

G a s k e t   p o r t i o n s   146,   148  a r e   p r o v i d e d   on  t h e  

i n s i d e   s u r f a c e   of  d o o r   member s   136 ,   138  a n d  

f l a n g e   p o r t i o n s   142,   144 .   Such  g a s k e t   p o r t i o n s  

146,   148  a r e   p r o v i d e d   w i t h   g r o o v e s   150,   152  t o  



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

gas   l i n e s   154 ,   156 .   Gas  l i n e s   154 ,   156  a r e  

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

shown)   of  c o n v e n t i o n a l   d e s i g n .   Door   member   1 3 6  

i s   p r o v i d e d   w i t h   a  v i e w i n g   window  1 5 8 .  

F i g .   6  shows   t h e   a c c e s s   d o o r   a s s e m b l y  

134  in   i t s   a s s e m b l e d   p o s i t i o n .   As  t h u s   s h o w n ,  

t h e   d o o r   member s   a r e   r e m o v a b l y   f a s t e n e d   t o   t h e  

j a c k e t   32  by  f a s t e n e r s   160  and  t h e   f l a n g e  

p o r t i o n   142,   144  on  t h e   d o o r s   a r e   f a s t e n e d  

t o g e t h e r   by  f a s t e n e r s   162 .   The  d o o r   a s s e m b l y  

when  a s s e m b l e d   as  shown  in   F i g .   6  w i l l   e f f e c t i v e l y  

s e a l   t h e   c o m b u s t i o n   c h a m b e r   48  f r o m   t h e   s p a c e  
in   w h i c h   t h e   w a t e r   h e a t e r   i s   i n s t a l l e d .  

OPERATION 

In  o p e r a t i o n ,   c o m b u s t i o n   a i r   f r o m   t h e  

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

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

p e r f o r a t i o n s   94  in   g r i l l   member   90.  S u c h  

c o m b u s t i o n   a i r   f l o w s   t h r o u g h   t he   s p a c e   9 8  

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

and  c o m b u s t i o n   a i r   i n l e t   a s s e m b l i e s   64  and   6 6 .  

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

t h e   t o p   of  t h e   w a t e r   h e a t e r   t h r o u g h   t h e   s p a c e   1 0 0  



b e t w e e n   j a c k e t   t o p   m e m b e r s   28  and  34.  D i a p h r a g m  

m e m b e r s   58  and  60  p r e v e n t   l e a k a g e   of   a i r   a t   i n l e t  

and  o u t l e t   f i t t i n g s   52  and  5 4 .  

The  c o m b u s t i o n   a i r   c o n t i n u e s   to   f l o w  

d o w n w a r d l y   t h r o u g h   s p a c e   102  b e t w e e n   c o n c e n t r i -  

c a l l y   a r r a n g e d   f i r s t   and  s e c o n d   j a c k e t   m e m b e r s   26  

and  32.  D i a p h r a g m   member   62  p r e v e n t s   l e a k a g e  

of   a i r   a t   d r a i n   f i t t i n g   5 6 .  

From  s p a c e   102 ,   t h e   c o m b u s t i o n   a i r  

f l o w s   t h r o u g h   o p e n i n g s   38  in   f i r s t   j a c k e t  

member   26  i n t o   t h e   s p a c e   104  b e t w e e n   f i r s t  

j a c k e t   member  26  and  s k i r t   member   22.   F r o m  

s p a c e   104,   t h e   c o m b u s t i o n   a i r   f l o w s   t h r o u g h  

o p e n i n g s   24  i n   s k i r t   22  i n t o   t h e   c o m b u s t i o n  

c h a m b e r   48.  S k i r t   22,  t o g e t h e r   w i t h   j a c k e t  

m e m b e r s   26  and  32,  s e r v e s   to   s e a l   c o m b u s t i o n  

c h a m b e r   48  f r o m   a i r   e n t e r i n g   d i r e c t l y   t h e r e i n  

f r o m   any  s o u r c e   o t h e r   t h a n   t h r o u g h   v e n t   c a p  

a s s e m b l y   84.  The  f l o w   of   c o m b u s t i o n   a i r   a s  

d e s c r i b e d   a b o v e   i s   i l l u s t r a t e d   by  t h e   s o l i d  

a r r o w s   shown  i n   F i g .   1 .  

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

c o m b u s t i o n   c h a m b e r   48  s u p p o r t s   c o m b u s t i o n   a t  

b u r n e r   50.  The  p r o d u c t s   of   c o m b u s t i o n   f r o m  

b u r n e r   50  f l o w   u p w a r d l y   f r o m   c h a m b e r   48  i n t o  

f l u e   t u b e   18.  Such   p r o d u c t s   o f   c o m b u s t i o n   f l o w  

u p w a r d l y   t h r o u g h   f l u e   t u b e   18,  t h e n   t h r o u g h   v e n t  

o u t l e t   a s s e m b l y   64  and  t h e n   o u t   to   a t m o s p h e r e  

t h r o u g h   p e r f o r a t i o n s   92.  The  f l o w   of   p r o d u c t s  

of  c o m b u s t i o n   as  d e s c r i b e d   a b o v e   i s   i l l u s t r a t e d  



by  t h e   d o t t e d   a r r o w s   in  F i g .   1 .  

The  w a t e r   h e a t e r   c o n s t r u c t i o n   a n d  

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

a d v a n t a g e s .   F i r s t ,   t h e   u s e   of   c o m b u s t i o n   a i r  

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

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

s p a c e   in   w h i c h   t h e   w a t e r   h e a t e r   i s   i n s t a l l e d ,  

i . e . ,   warm  a i r   i s   n o t   r e m o v e d   f r o m   s u c h   s p a c e  

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

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

s e a s o n .  

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

e x t e r n a l   s u r f a c e   of  v e n t   o u t l e t   a s s e m b l y   64 

and  p a s t   t h e   e x t e r n a l   s u r f a c e   of   f i r s t   j a c k e t  

member   26  w i l l   be  p r e h e a t e d ,   r e s u l t i n g   i n  

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

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

a s s e m b l y   64  w i l l   be  c o o l e d   t o   t h e r e b y   p e r m i t  

s u c h   p r o d u c t s   of   c o m b u s t i o n   to   be  v e n t e d  

d i r e c t l y   to   t h e   o u t s i d e   w i t h o u t   t h e   r e q u i r e m e n t  

of   a  c o n v e n t i o n a l   c h i m n e y .  

F i n a l l y ,   by  d i r e c t i n g   f l o w   of   t h e  

c o m b u s t i o n   a i r   d o w n w a r d l y   to   c o m b u s t i o n   c h a m b e r   48  

a r o u n d   t h e   e x t e r i o r   s u r f a c e   of   f i r s t   j a c k e t  

member   26,  t h e   p r o b l e m   of   p i l o t   o u t a g e   due  t o  

e x c e s s i v e   d r a f t s   i s   s u b s t a n t i a l l y   r e d u c e d .  

A l s o ,   s u c h   c o m b u s t i o n   a i r   s p a c e   102  s u r r o u n d i n g  

j a c k e t   26  p r o v i d e s   a d d i t i o n a l   i n s u l a t i o n   to   t h e  

w a t e r   i n   t a n k   10  to   t h e r e b y   r e d u c e   s t a n d b y   h e a t  

l o s s .  



1.  A  w a t e r   h e a t e r   c o m p r i s i n g :  

a  w a t e r   t i g h t   t a n k   means   i n c l u d i n g  

a  t a n k   w a l l   and  t op   and  b o t t o m   h e a d   m e m b e r s  

w e l d e d   t h e r e t o ;  

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

b e n e a t h   s a i d   b o t t o m   h e a d   m e m b e r ;  

a  b u r n e r   means   m o u n t e d   in  s a i d  

c o m b u s t i o n   c h a m b e r ;  

a  f l u e   t u b e   means   e x t e n d i n g  

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

c o n d u c t i n g   p r o d u c t s   of  c o m b u s t i o n   f rom  s a i d  

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

m e m b e r ;  

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

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

s a i d   f l u e   t u b e   means   d i r e c t l y   to  t h e   o u t s i d e  

t h r o u g h   an  e x t e r i o r   w a l l   in  t h e   s p a c e   in   w h i c h  

t h e   w a t e r   h e a t e r   i s   i n s t a l l e d ;  

c o m b u s t i o n   a i r   t r a n s m i s s i o n   m e a n s  

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

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

c o m b u s t i o n   c h a m b e r ,   s a i d   c o m b u s t i o n   a i r   t r a n s -  

m i s s i o n   means   i n c l u d i n g   a  f i r s t   a i r   p a s s a g e   s p a c e  

b e t w e e n   a  f i r s t   j a c k e t   member   m o u n t e d   a r o u n d   a n d  

s p a c e d   f r o m   s a i d   t a n k   w a l l   and   a  s e c o n d   j a c k e t  

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

j a c k e t   m e m b e r ,   s a i d   f i r s t   and  s e c o n d   j a c k e t  

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

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

p a s s a g e   s p a c e .  



2.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   1  in   w h i c h   t h e   s p a c e   b e t w e e n   s a i d   t a n k  

w a l l   and  s a i d   f i r s t   j a c k e t   member   has   i n s u l a t i o n  

m a t e r i a l   t h e r e i n .  

3.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   1  in   w h i c h   s a i d   c o m b u s t i o n   p r o d u c t s   v e n t  

m e a n s   i n c l u d e s   a  v e n t   o u t l e t   a s s e m b l y   c o n n e c t e d  

to   t h e   u p p e r   end  of  s a i d   f l u e   t u b e   m e a n s   a n d  

e x t e n d i n g   i n t o   an  o p e n i n g   i n   t h e   e x t e r i o r   w a l l .  

4.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   3  in   w h i c h   s a i d   c o m b u s t i o n   a i r   t r a n s m i s s i o n  

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

c o n c e n t r i c a l l y   a r r a n g e d   a r o u n d   t h e   e x t e r i o r   o f  

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

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

a i r   f l o w s .  

5.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   4  in   w h i c h   t h e r e   i s   a  v e n t   cap  a s s e m b l y  

m e a n s   c o m m u n i c a t i n g   w i t h   b o t h   s a i d   c o m b u s t i o n  

p r o d u c t s   v e n t   means   and  s a i d   c o m b u s t i o n   a i r  

t r a n s m i s s i o n   m e a n s ,   s a i d   v e n t   cap  a s s e m b l y   m e a n s  

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

c o n n e c t e d   a t   one   end  to   s a i d   v e n t   o u t l e t   a s s e m b l y  

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

o t h e r   e n d .  



6.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   5  i n   w h i c h   s a i d   v e n t   cap  a s s e m b l y   m e a n s  

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

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

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

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

a i r   i n l e t   a s s e m b l y .  

7.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

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

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

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

8.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   1  in  w h i c h   s a i d   f i r s t   j a c k e t   member   has   a  

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

c o m b u s t i o n   a i r   f l o w s   f r o m   s a i d   f i r s t   a i r  

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

9.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   8  in   w h i c h   t h e r e   i s   a  s k i r t   member   m o u n t e d  

b e l o w   s a i d   t a n k   w a l l   and  s p a c e d   i n w a r d l y   f r o m  

s a i d   f i r s t   j a c k e t   m e m b e r ,   s a i d   s k i r t   m e m b e r  

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

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

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



10.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   4  in   w h i c h   s a i d   f i r s t   and  s e c o n d   j a c k e t  

m e m b e r s   have   s p a c e d   a p a r t   t o p   m e m b e r s   f a s t e n e d  

to   t h e   t o p s   of  s a i d   j a c k e t   m e m b e r s ,   s a i d  

c o m b u s t i o n   a i r   i n l e t   a s s e m b l y   in   c o m m u n i c a t i o n  

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

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

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

c o m b u s t i o n   a i r   f l o w s .  

11.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   1  in   w h i c h   t h e r e   i s   an  a c c e s s   o p e n i n g   t o  

s a i d   c o m b u s t i o n   c h a m b e r   and   an  a c c e s s   d o o r   m e a n s  

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

a c c e s s   d o o r   means   i n c l u d i n g   a  s e a l i n g   m e m b e r  

means   f o r   s e a l i n g   s a i d   a c c e s s   d o o r   means   to   s a i d  

s e c o n d   j a c k e t   member   when  s a i d   a c c e s s   d o o r   m e a n s  

i s   m o u n t e d   o v e r   s a i d   a c c e s s   o p e n i n g .  

12.   A  w a t e r   h e a t e r   c o m p r i s i n g :  

a  w a t e r   t i g h t   t a n k   means   i n c l u d i n g  

a  t a n k   w a l l   and  t o p   and   b o t t o m   h e a d   m e m b e r s  

w e l d e d   t h e r e t o ,   s a i d   t o p   h e a d   member   h a v i n g   a n  

i n l e t   and  an  o u t l e t   f i t t i n g   w e l d e d   t h e r e t o ;  

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

b e n e a t h   s a i d   b o t t o m   h e a d   m e m b e r ;  

a  b u r n e r   m e a n s   m o u n t e d   i n   s a i d  

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

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

c o n d u c t i n g   p r o d u c t s   of  c o m b u s t i o n   f rom  s a i d  

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

m e m b e r ;  

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

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

s a i d   f l u e   t u b e   means  d i r e c t l y   to   t h e   o u t s i d e  

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

t h e   w a t e r   h e a t e r   i s   i n s t a l l e d ;  

c o m b u s t i o n   a i r   t r a n s m i s s i o n   m e a n s  

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

o u t s i d e   t h r o u g h   an  e x t e r i o r   w a l l   to   s a i d   c o m b u s -  

t i o n   c h a m b e r ,   s a i d   c o m b u s t i o n   a i r   t r a n s m i s s i o n  

means   i n c l u d i n g   a  f i r s t   a i r   p a s s a g e   s p a c e   b e t w e e n  

a  f i r s t   j a c k e t   member  m o u n t e d   a r o u n d   and  s p a c e d  

f rom  s a i d   t a n k   w a l l   and  a  s e c o n d   j a c k e t   m e m b e r  

m o u n t e d   a r o u n d   and  s p a c e d   f r o m   s a i d   f i r s t   j a c k e t  

m e m b e r ,   s a i d   f i r s t   and  s e c o n d   j a c k e t   m e m b e r s  

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

s p a c e ,   s a i d   c o m b u s t i o n   a i r   t r a n s m i s s i o n   m e a n s  

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

t o p s   of  s a i d   f i r s t   and  s e c o n d   j a c k e t   m e m b e r s ,   s a i d  

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

a i r   f l o w s ;   a n d  

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

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

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

p a s s a g e   s p a c e .  

13.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   12  i n   w h i c h   s a i d   c o m b u s t i o n   p r o d u c t s   v e n t  

means   i n c l u d e s   a  v e n t   o u t l e t   a s s e m b l y   c o n n e c t e d  

to   t h e   u p p e r   end   of  s a i d   f l u e   t u b e   m e a n s   a n d  

e x t e n d i n g   i n t o   an  o p e n i n g   in   t h e   e x t e r i o r   w a l l .  

14.  A  w a t e r   h e a t e r   a c c o r d i n g   t o  

C l a i m   13  in   w h i c h   s a i d   c o m b u s t i o n   a i r   t r a n s m i s s i o n  

means   i n c l u d e s   a  c o m b u s t i o n   a i r   i n l e t   a s s e m b l y  

c o n c e n t r i c a l l y   a r r a n g e d   a r o u n d   t h e   e x t e r i o r   o f  

s a i d   v e n t   t u b e   to   p r o v i d e   a  s e c o n d   a i r   p a s s a g e  

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

15.   A  m e t h o d   of   h e a t i n g   w a t e r   in   a  

w a t e r   t i g h t   t a n k   h a v i n g   a  t a n k   w a l l   and   t o p   a n d  

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

t h e   s t e p s   o f :  

(1)  a p p l y i n g   h e a t   to   t h e   w a t e r  

in   t h e   t a n k   f r o m   a  b u r n e r   in  a  c o m b u s t i o n  

c h a m b e r   l o c a t e d   b e n e a t h   t h e   b o t t o m   h e a d   o f   t h e  

w a t e r   t i g h t   t a n k ;  
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(2)  c o n d u c t i n g   c o m b u s t i o n   a i r  

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

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

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

a r o u n d   t h e   t a n k   w a l l   t h r o u g h   a  f i r s t   f l o w  

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

a r r a n g e d   j a c k e t   m e m b e r s   m o u n t e d   a r o u n d   t h e  

e x t e r i o r   of  t h e   t a n k   w a l l ;  

(3)  c o n d u c t i n g   t h e   p r o d u c t s   o f  

c o m b u s t i o n   f rom  t h e   b u r n e r   d i r e c t l y   to   t h e  

o u t s i d e   of  t h e   s p a c e   in   w h i c h   t h e   w a t e r   h e a t e r  

i s   i n s t a l l e d .  

16.  The  m e t h o d   a c c o r d i n g   to   C l a i m   15  

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

t h e   t o p   of  t h e   w a t e r   h e a t e r   t h r o u g h   a  v e n t   o u t l e t  

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

f i r s t   f l ow  p a s s a g e   s p a c e   r e f e r r e d   to   in   s t e p   ( 2 )  

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

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

a s s e m b l y   and  a  c o m b u s t i o n   a i r   i n l e t   a s s e m b l y  

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

t h e   v e n t   o u t l e t   a s s e m b l y .  
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