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(53)  A  method  for  providing  an  electric  instantaneous  water heater  with  an  earth  bond  comprises  fitting  a  conductive  de- vice  (20,40)  to  the  water  inlet  pipe  (3,30)  of  the  heaters  plastic bodied  solenoid  valve,  causing  the  device  (20,40)  to  make  el- 
ectrical  contact  with  a  copper  water  supply  pipe  (10)  through the  action  of  an  olive  (9)  and  nut  (8)  of  a  compression  joint fitting  and  provide  the  device  (20,40)  with  a  conductive  cable 
(23,43)  for  connection  to  a  metallic  element  associated  with 
the  heating  element  of  the  heater. 
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EARTH  BONDING 

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  a  m e t h o d   o f  

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

w a t e r   s u p p l y   is   c o n n e c t e d .  

I t   i s   d e s i r a b l e   t h a t   a l l   e l e c t r i c   f i t m e n t s ,  

5  d o m e s t i c   and  i n d u s t r i a l ,   be  p r o v i d e d   w i t h   a n  

" e a r t h   b o n d " .   If   t he   f i t m e n t   i s   p r o v i d e d   w i t h   a  

w a t e r   s u p p l y ,   f o r   e x a m p l e   an  e l e c t r i c   w a t e r   h e a t e r ,  

t h e n   t he   b o n d i n g   may  be  c o n v e n i e n t l y   a c h i e v e d   b y  

e a r t h i n g   t he   m e t a l   p a r t s   of  t he   f i t m e n t   back   t o  

10  the   c o p p e r   w a t e r   s u p p l y   p i p e .  

The  i n c r e a s i n g   use  of  p l a s t i c   m a t e r i a l s   i n  

e l e c t r i c a l   f i t m e n t s ,   f o r   e x a m p l e   as  c o n n e c t o r s ,  

n e c e s s i t a t e s   t he   use  of  s e p a r a t e   w i r i n g   b e i n g  

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

15  s u p p l y   in  o r d e r   to  a c h i e v e   t he   r e q u i r e d   e a r t h - c o n t i n -  

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

d e s c r i b e d   in  p a t e n t   a p p l i c a t i o n   2 , 1 3 9 , 7 2 4   A.  H o w e v e r  

not   o n l y   is   t h e   use  of  e x t e r n a l   w i r i n g   f r e q u e n t l y   u n -  

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

20  a f t e r   t he   i n s t a l l a t i o n   of  t he   f i t m e n t   the   need   f o r  

e a r t h   c o n t i n u i t y   is  f r e q u e n t l y   f o r g o t t e n   or  i g n o r e d ,  

e s p e c i a l l y   by  DIY  e n t h u s i a s t s .  

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

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

25  a  w a t e r   s u p p l y   is  p r o v i d e d   a r e   f i t t e d   w i t h   t he   r e q u i r e d  
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e a r t h   bond  . 

Our  m e t h o d   r e q u i r e s   t h a t   a  c o n d u c t i v e   d e v i c e ,  

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

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

makes   e l e c t r i c a l   c o n t a c t   w i t h   an  e l e c t r i c a l l y   c o n -  

5  d u c t i v e   w a t e r   s u p p l y   p i p e   to  p r o v i d e   t h e   r e q u i r e d  

e a r t h   c o n t i n u i t y .  

The  a d v a n t a g e   of  our   me thod   is   t h a t   i t   e n s u r e s  

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

i s   made  on  c o n n e c t i o n   of  t he   w a t e r   s u p p l y   to   t h e  

10  f i t m e n t   and  t h e r e f o r e   c a n n o t   be  f o r g o t t e n ,   f u r t h e r m o r e  

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

f rom  s i g h t .  

A c c o r d i n g l y ,   t h e r e f o r e ,   the   p r e s e n t   i n v e n t i o n  

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

15  w i t h   an  e a r t h   b o n d ,   s a i d   f i t m e n t   h a v i n g   a  n o n - c o n d u c -  

t i v e   body  p o r t i o n   c o n t a i n i n g   m e t a l l i c   e l e m e n t s  

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

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

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

20  a t   t he   f i t m e n t   w a t e r   s u p p l y   i n l e t   to  p r o v i d e   a n  

e l e c t r i c a l   c o n n e c t i o n   to  an  e l e c t r i c a l l y   c o n d u c t i v e  

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

m e t a l l i c   e l e m e n t   w i t h i n   t he   f i t m e n t .  

E m b o d i m e n t s   of  t he   i n v e n t i o n ,   as  a p p l i e d   to  a 

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

d r a w i n g s   . 

In  t h e   d r a w i n g s   : 

F i g .   1  i s   a  s i d e   v i ew  of  a  s o l e n o i d   v a l v e   u sed   i n  

i n s t a n t a n e o u s   e l e c t r i c   w a t e r   h e a t e r s :  

F i g .   1a  is   a  s i d e   v iew  in  d i r e c t i o n   "A"  of  F i g .  

i ;  

F i g .   2  i s   a  s i d e   v iew  of  an  e a r t h i n g   r i n g   f o r  

use   w i t h   t h e   s o l e n o i d   of  F i g .   1 ;  

F i g .   2a  i s   a  v iew  in  t he   d i r e c t i o n   "B"  of  F i g .   2 ;  

F i g .   3  i s   a  s e c t i o n   t h r o u g h   A-A  of  F i g .   1  i n c l u d i n g  

t he   w a t e r   s u p p l y   p i p e   arid  f i t t i n g s ;  

F i g .   4  i s   a  s i d e   v iew  of  a n o t h e r   form  of  s o l e n o i d  

v a l v e   u s e d   in  i n s t a n t a n e o u s   e l e c t r i c   w a t e r   h e a t e r s ;  

F i g .   4a  i s   a  v i ew  in  d i r e c t i o n   "C"  of  F i g .   4 ;  

F i g .   5  i s   a  s i d e   v iew  of  an  e a r t h i n g   s l e e v e   f o r  

use   w i t h   t h e   s o l e n o i d   of  F i g .   4 ;  

F i g .   5a  i s   a  v iew  in  d i r e c t i o n   "D"  of  F i g .   5 .  

R e f e r r i n g   to  F i g s .   1  ,  2  and  3  of  t he   d r a w i n g s ,  

a  s o l e n o i d   v a l v e   g e n e r a l l y   i n d i c a t e d   a t   1  c o m p r i s e s  

a  body  2  h a v i n g   a  w a t e r   i n l e t   3  and  a  w a t e r   o u t l e t   4 .  

Wa te r   i n l e t   3  i s   t u b u l a r   and  i s   f o r m e d   w i t h   a  s c r e w -  

t h r e a d   6  a r o u n d   i t s   o u t e r   p e r i p h e r y   to  r e c e i v e   a  

c o r r e s p o n d i n g   t h r e a d e d   ' ru t   -of  a  c o l d   w a t e r   s u p p l y   p i p e  

f i t m e n t .   A  s e c t i o n   5  p r o j e c t s   f o r w a r d l y   of  i n l e t   3 
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and  has   a  d i a m e t e r   s m a l l e r   t h a n   t he   d i a m e t e r   o f  

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

b o t t o m   of  t h e   s c r e w   t h r e a d .   A  f l a t   r e c e s s   7  i s  

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

i t s   a x i s   p a r a l l e l   to  t he   a x i s   of  t he   i n l e t ,   t h e  

b a s e   of  t he   r e c e s s   is   at  t h e   same  l e v e l   as  t h e   o u t e r  

d i a m e t e r   of  t h e   p r o j e c t i n g   p o r t i o n   5 .  

An  e a r t h i n g   r i n g ,   i l l u s t r a t e d   in  F i g s .   2  a n d  

2a  c o m p r i s e s   a  s p l i t   r i n g   g e n e r a l l y   i n d i c a t e d   a t  

20  h a v i n g   a  gap  21  b e t w e e n   the   two  ends   t h e r e o f .  

A  " t a g "   22  e x t e n d s   o u t w a r d l y   of  t he   "  i n n e r "   e d g e  

24  of  t he   r i n g   t o  
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w h i c h   i s   s o l d e r e d   an  e l e c t r i c a l   l e a d   23,  t he   o p p o s i t e  

end  of  w h i c h   ( n o t   shown)   c o n v e n i e n t l y   i n c l u d e s   m e a n s  

f o r   a t t a c h m e n t   to  t he   m e t a l   p a r t s   of  the   f i t m e n t .  

The  i n s i d e   d i a m e t e r   of  edge  24  of  r i n g   20  is   s m a l l e r  

5  t h a n   t he   o u t s i d e   d i a m e t e r   of  p r o j e c t i n g   p o r t i o n   5  o f  

v a l v e   i n l e t   3,  t he   " o u t e r   " f a c e   p o r t i o n   25  of  t he   r i n g  
20  h a v i n g   a  b e v e l l e d   edge  2 6 .  

As  shown  in  F i g .   3 a   c o p p e r   w a t e r   s u p p l y   p i p e  

10  i s   a  s l i d i n g   f i t   in  w a t e r   i n l e t   3  and  is  r e t a i n e d  

10  in  p o s i t i o n   by  s c r e w   t h r e a d e d   nu t   8  and  c o p p e r   o l i v e  

9 .  

In  use   r i n g   20  is   c l i p p e d   in  p o s i t i o n   on  p o r t i o n  

5  a t   t he   end  of  i n l e t   3  of  s o l e n o i d   v a l v e   1  w i t h   e d g e  
24  a b u t t i n g   t h e   s h o u l d e r   of  p r o j e c t i n g   p o r t i o n   5  o f  

15  i n l e t   3,  t he   t a g   22  l y i n g   in  t he   r e c e s s   7.  The  w a t e r  

s u p p l y   p i p e   10,  nu t   8  and  o l i v e   9  a r e   t h e n   p r e s e n t e d  

to  t he   w a t e r   i n l e t   3.  The  nu t   8  is   t h e n   t i g h t e n e d  

o n t o   s c r e w - t h r e a d e d   p o r t i o n   6,  c o m p r e s s i n g   the   o l i v e  

9  o n t o   p i p e   10  to  p r o v i d e   a  w a t e r   t i g h t   s e a l ,   and  a l s o  
20  f o r c i n g   t he   r i n g   20  i n t o   p e r m a n e n t   c o n t a c t   w i t h   b o t h  

nu t   8  and  o l i v e   9.  B e c a u s e   t he   o t h e r   end  of  t h e  

c a b l e   23  is   a l r e a d y   a t t a c h e d   to  a  m e t a l   p a r t   of  t h e  

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

is   o b t a i n e d   d u r i n g   i n s t a l l a t i o n   of  t he   h e a t e r .  

25  F i g s .   3  and  4  i l l u s t r a t e   an  a l t e r n a t i v e   form  o f  
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e a r t h   b o n d i n g   w h e r e   t he   s o l e n o i d   has  a  t u b u l a r   i n l e t  

p o r t i o n   30  o n t o   w h i c h   t h e   w a t e r   s u p p l y   p i p e   i s   c l a m p e d  

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

The  b o n d i n g   i s   a c h i e v e d   by  use  of  a  c o p p e r   s l e e v e  

5  g e n e r a l l y   i n d i c a t e d   at   40  in  F i g .   4  wh ich   has   a  b o d y  

p o r t i o n   41  and  an  end  p o r t i o n   42  of  s l i g h t l y   w i d e r  

d i a m e t e r ,   an  e l e c t r i c a l   c a b l e   43  is   s o l d e r e d   o n t o  

p o r t i o n   42  and  c o n v e n i e n t l y   a l s o   i n c l u d e s   a  t a g   ( n o t  

s h o w n )   f o r   c o n n e c t i o n   to   a  m e t a l   p o r t i o n   of  t h e   f i t -  

10  mer i t .   The  d i a m e t e r   of  p o r t i o n   41  i s   such   t h a t   s l e e v e  

40  i s   a  f o r c e   f i t   o v e r   t h e   i n l e t   30  of  s o l e n o i d   1  , 

p o r t i o n   42  p r o v i d i n g   a  c o n v e n i e n t   l e a d - i n .   The  i n -  

s t a n t a n e o u s   w a t e r   h e a t e r   w i l l   n o r m a l l y   be  p r o v i d e d  

w i t h   s o l e n o i d   1  a l r e a d y   f i t t e d   w i t h   s l e e v e   40  and  t h e  

15  c o n n e c t i o n   b e t w e e n   t he   s l e e v e   and  m e t a l   p a r t   of  t h e  

h e a t e r   f i t m e n t   made  d u r i n g   m a n u f a c t u r e .   On  i n s t a l l a -  

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

p i p e ,   a g a i n   u s i n g   a  c o m p r e s s i o n   j o i n t ,   to  t he   w a t e r  

i n l e t   p r o v i d e s   t he   r e q u i r e d   b o n d i n g .  

20 

25  
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CLAIMS:  

1  .  A  m e t h o d   of  p r o v i d i n g   an  e l e c t r i c   f i t m e n t  

w i t h   an  e a r t h   bond ,   t he   f i t m e n t   h a v i n g   a  n o n - c o n d u c -  

t i v e   body  p o r t i o n   (2)  c o n t a i n i n g   m e t a l l i c   e l e m e n t s  

5  a s s o c i a t e d   w i t h   e l e c t r i c a l l y   o p e r a t i v e   p a r t s   of  t h e  

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

p r o v i d i n g   a  c o n d u c t i v e   d e v i c e   ( 2 0 , 4 0 )   p o s i t i o n e d   a t  

t he   f i t m e n t   w a t e r   s u p p l y   i n l e t   ( 3 , 3 0 )   to  p r o v i d e   a n  

e l e c t r i c a l   c o n n e c t i o n   to  an  e l e c t r i c a l l y   c o n d u c t i v e  

10  s u p p l y   p i p e   ( 1 0 ) ,   s a i d   d e v i c e   £ 0 , 3 0 )   h a v i n g   a  p o r t i o n  

( 2 3 , ^ 3 )   c o n n e c t e d   to  a  s a i d   m e t a l l i c   e l e m e n t   w i t h i n  

t he   f i t m e n t   (1  )  . 

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e  

f i t m e n t   w a t e r   s u p p l y   i n l e t   i n c l u d e s   a  p l a s t i c   p i p e   ( 3 ,  

15  30)  to  w h i c h   t he   e l e c t r i c a l l y   c o n d u c t i v e   w a t e r   s u p p l y  

p i p e   (10)   is  c o n n e c t e d .  

3.  A  m e t h o d   a c c o r d i n g   to  . c l a i m   2  w h e r e i n   t h e  

s a i d   i n l e t   p i p e   (3)  i n c l u d e s   an  a n n u l a r   s h o u l d e r   ( 5 )  

f o r m e d   a t   t he   open  end  t h e r e o f ,   t he   p i p e   (3)  b e i n g  

20  t h r e a d e d   (6)  to  r e c e i v e   a  s u p p l y   p i p e   c o n n e c t i n g   n u t  

( 8 ) ;   t he   c o n d u c t i v e   d e v i c e   (20)   c o m p r i s i n g ;   a  s p l i t  

r i n g   (20)   of  e l e c t r i c a l l y   c o n d u c t i v e   m a t e r i a l   d i m e n -  

s i o n e d   to  be  a  f i t   o n t o   t he   s a i d   a n n u l a r   s h o u l d e r   ( 5 )  

and  p r o j e c t   o u t w a r d l y   of  t he   end  of  t he   s a i d   p i p e   ( 3 ) ,  

25  t he   s u p p l y   p i p e   (10)   b e i n g   a  s l i d i n g   f i t   i n t o   t h e   i n -  
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l e t   p i p e   (3)   and  s e c u r e d   t h e r e t o   by  t i g h t e n i n g   s a i d  

nu t   (8)  a g a i n s t   an  e l e c t r i c a l l y   c o n d u c t i v e   c o m p r e s s -  

i ve   s e a l   (9)  a c t i n g   b e t w e e n   t h e   i n l e t   p i p e   (3)  a n d  

t h e   s u p p l y   p i p e   ( 1 0 ) ,   s a i d   s e a l   (9)  b e i n g   f o r c e d  

5  i n t o   c o n t a c t   w i t h   t he   p r o j e c t i n g   p o r t i o n   of  t h e   s a i d  

s p l i t   r i n g   (20)   by  s a i d   t i g h t e n i n g   a c t i o n ,   and  a n  

e l e c t r i c a l   c o n d u c t o r   (22)   e x t e n d i n g   f rom  t h e   r i n g   a n d  

c o n n e c t e d   to   a  s a i d   m e t a l l i c   e l e m e n t   w i t h i n   t h e   f i t -  

ment   (  1  )  . 

TO  4.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2  w h e r e i n   t h e  

c o n d u c t i v e   d e v i c e   c o m p r i s e s ;   a  s l e e v e   (MO)  d i m e n s i o n e d  

to  be  a  w a t e r t i g h t   f i t   on  t h e   i n l e t   p i p e   (30)   and  t o  

w h i c h   t he   s u p p l y   p i p e   (10)   i s   s e c u r e d   by  means   of  a  

c o m p r e s s i o n   j o i n t ;   and  a  c o n d u c t o r   (43)   e x t e n d i n g  

15  f rom  t he   s l e e v e   (40)   to  a  m e t a l l i c   e l e m e n t   c o n t a i n e d  

w i t h i n   t h e   f i t m e n t .  

5.  A  m e t h o d   a c c o r d i n g   to  any  one  of  t he   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   f i t m e n t   is   an  i n s t a n t a n e o u s  

w a t e r   h e a t e r   and  t he   w a t e r   i n l e t   p i p e   i s   s e c u r e d   to  a  

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

ment   . 
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