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©  Electrically  operated  water  heating  device. 
[57)  The  invention  comprises  in  a  preferred  form,  an  electri- 
cally  operated  water  heating  unit  (10)  integral  with  a  shower 
rose  (18)  and  is  primarily  characterized  by  the  successful  use 
of  a  "bare"  element  (22)  for  heating  the  water  and  by  the 
novel  switching  arrangment,  comprising  a  first  set  of  contact 
points  (28)  mounted  through  a  flexible  diaphragm  (32),  the 
diaphragm  forming  the  roof  of  the  heating  chamber  (20),  and 
a  second  set  of  contacts  (36)  aligned  so  as  to  engage  the  first 
contacts  (28)  when  same  are  moved  upwards  by  water 
pressure  exerting  on  the  diaphragm  (32)  during  use. 
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  The  invention  comprises  in  a  preferred  form,  an  electri- 
cally  operated  water  heating  unit  (10)  integral  with  a  shower 
rose  (18)  and  is  primarily  characterized  by  the  successful  use 
of  a  "bare"  element  (22)  for  heating  the  water  and  by  the 
novel  switching  arrangment,  comprising  a  first  set  of  contact 
points  (28)  mounted  through  a  flexible  diaphragm  (32),  the 
diaphragm  forming  the  roof  of  the  heating  chamber  (20),  and 
a  second  set  of  contacts  (36)  aligned  so  as  to  engage  the  first 
contacts  (28)  when  same  are  moved  upwards  by  water 
pressure  exerting  on  the  diaphragm  (32)  during  use. 





This  invent ion   is  concerned  with  a  water  hea t i ng   device  which 

gives  s u b s t a n t i a l l y   i n s t a n t a n e o u s   hot  water  wi thout   the  need  f o r  

p r e - h e a t i n g   and  s t o r a g e .  

Devices  of  the  kind  in  ques t i on   are  known  in  several   forms  b u t  

more  commonly  they  comprise  an  i n t e g r a l   water  h e a t e r / s h o w e r   head 

with  an  immersion  type  element  placed  wi thin   the  un i t   in  such  a 

way  t ha t   cold  water  under  p r e s s u r e   must  p a s s o v e r   the  co i l s   of  t h e  

element  before   passing  to  the  shower  head  or  o u t l e t .   It  is  common 

to  have  a  switching  arrangement   such  tha t   once  the  tap  is  opened ,  

the  flow  of  water  a c t u a t e s   a  c o n t a c t   thus  e n e r g i z i n g   the  h e a t i n g  

element  al though  it   is  not  unknown  to  have  a  remote  manual  s w i t c h i n g  

a r r a n g e m e n t .  

P r e s e n t l y   known  devices  do  u n f o r t u n a t e l y   s u f f e r   from  a  number 

of  d i s a d v a n t a g e s ,   some  more  s e r i o u s   than  o t h e r s .   One  of  the  major  

and  more  ser ious   d i s advan tages   is  in  t h e  a r e a   of  c u r r e n t   l eakage  

to  the  water  as  well  as  the  un i t   ca s ing .   There  are  a  number  o f  

known  e l e c t r o c u t i o n s   which  have  occurred   as  a  r e s u l t   of  this   problem.  

Research  has  shown  that   the  commonly  used  h e a t e r   element  of  t h e  

"c losed"   type, used  e x t e n s i v e l y   in  k e t t l e s ,   geysers   and  the  l i k e  

have  a  compara t ive ly   high  c u r r e n t   leakage  and  in  the  event  o f  

f a i l u r e   for  one  reason  or  a n o t h e r   of  the  ear th   leakage  sys t em,  

th i s   c u r r e n t   leakage  is  p o t e n t i a l l y   l e t h a l ,   e s p e c i a l l y   in  the  c o n f i n e s  

of  a  shower  c u b i c l e .  



To  obtain   adequate   h e a t i n g ,   most  known  uni ts   use  an  e l e m e n t  

with  a  power  r a t ing   of  between  5  and  7kw  and  while  this   may  seem 

a  very  high  consumpt ion ,   they  g e n e r a l l y   do  save  on  e l e c t r i c i t y   i n  

view  of  the  f a c t   tha t   power  is  only  used  during  ope ra t ion .   The  p r e s e n t  

i nven t ion   has  a r r i v e d   at  a  uni t   with  a  number  of  s u b s t a n t i a l l y   improved  

f e a t u r e s   which  l a r g e l y   overcome  the  drawbacks  as  a f o r e m e n t i o n e d .  

The re fo re ,   accord ing   to  the  i n v e n t i o n ,   an  e l e c t r i c a l l y   ope ra t ed   w a t e r  

hea t ing   device  comprises   in  working  combina t ion ,   a  housing,   said  h o u s i n g  

inc lud ing   water  i n l e t   and  o u t l e t   means;  a  heat ing  chamber  c o n t a i n i n g   an  

e l e c t r i c a l   element  and  adapted  such  tha t   water  from  the  i n l e t   must  p a s s  

through  the  chamber  be fo re   pa s s ing   to  the  o u t l e t ,   means  adapted  to  e n g a g e  

when  the  un i t   is  in  an  o p e r a t i v e   mode,  a  set  of  e l e c t r i c a l   c o n t a c t s   which  

in  turn  ene rg i ze   the  e lement   and  a d d i t i o n a l l y   adapted  so  as  to  d i s e n g a g e  

the  c o n t a c t s   when  the  un i t   is  not  in  use;  and  means  adapted  to  supply   e l e c t r i c  

c u r r e n t   to  the  u n i t ,   c h a r a c t e r i s e d   f i r s t l y   in  that   the  e l e c t r i c a l   e l e m e n t  

is  of  the  "bare"  or  open  type  and  secondly  by  the  novel  s w i t c h i n g  

mechanism  compris ing  a  f i r s t   set  of  c o n t a c t   points   a t t ached   to  a  f l e x i b l e  

diaphragm,  said  diaphragm  forming  p r e f e r a b l y   the  roof  por t ion   of  the  h e a t i n g  

chamber,  such  t ha t   under  the  i n f l uence   of  incoming  water  under  p r e s s u r e ,  

the  f i r s t   con t ac t   points   will   be  forced  up  into  contac t   with  a  s e c o n d  

r i g i d l y   mounted  set   of  c o n t a c t   points   thus  c los ing  the  e l e c t r i c a l   c i r c u i t  

and  e n e r g i z i n g   the  e l e c t r i c a l   e l e m e n t .  

In  order  to  f u r t h e r   i l l u s t r a t e   the  many  advantages  of  the  i n v e n t i o n ,  

one  p r e f e r r e d   embodiment  will   now  be  desc r ibed   in  deta i l   by  way  of  example  

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

Fig.1  is  a  s ide  e l e v a t i o n  -   e x t e r n a l   view  of  a  uni t   i n  a c c o r d a n c e  

with  the  i n v e n t i o n ;  

Fig.2  is  a  c r o s s - s e c t i o n e d   side  e l e v a t i o n   of  the  uni t   shown  in  F i g . 1 .  



In  th i s   d e s c r i p t i o n ,   l ike   r e f e r e n c e   numerals  will  refer   to  t h e  

same  par ts   t h r o u g h o u t .  

Reference  numeral  10  i n d i c a t e s   g e n e r a l l y   an  in tegra l   water  h e a t i n g  

uni t   with  combined  shower  head  in  acco rdance   with  one  p re fe r r ed   embodiment .  

The  water  i n l e t   12  includes  a  r e s t r i c t i o n   14  which  ensures  that   the  volume 

of  water  e n t e r i n g   the  unit  10  can  not  exceed  the  volume  escaping  from  t h e  

un i t .   Water  passes  via  a  nozzle  16  which  atomizes  the  water  (not  shown) 

before  l eav ing   the  unit  via  the  shower  rose  head  18.  This  process  o f  

a tomizing  the  water  through  nozzle  16  is  a  v i ta l   f a c t o r   in  the  s a f e  

ope ra t ion   of  the  unit  10  since  c u r r e n t   leakage  to  the  water  is  d i s s i p a t e d  

almost  e n t i r e l y .  

In  Fig.2  the  heating  chamber  20  can  be  seen  with  the  coi led   element  22 

i n  p o s i t i o n   on  the  element  suppor t   assembly  24.  The  element  22  is  a  c o i l e d  

n o n - f e r r o u s   open  or  bare  element  which  is  wound  around  the  support   a s sembly  

24  which  is  p r e f e r a b l y   moulded  from  a  heat  r e s i s t a n t   thermo  p l a s t i c s  

mater ia l   which  is  l i gh t   weight,   ex t r eme ly   s trong  and  able  to  w i t h s t a n d  

t empera tu re s   up  to  400  degrees  c e n t i g r a d e .   The  support   assembly  24  i s  

f u r t h e r   composed  of  four  s epa ra t e   i d e n t i c a l   segments  which  i n t e r l o c k   on 

assembly.   The  individual   segments  themselves   have  holes  26  to  enable  f r e e  

passage  of  the  water  and  thus  enab le   the  water  to  come  into  contac t   w i t h  

over  90  pe rcen t   of  the  surface  area  of  the  element .   Because  of  the  novel 

design  of  t h i s   component,  combined  with  the  open  element  22,  g r e a t e r  

thermal  e f f i c i e n c y   is  achieved  t he r eby   a l lowing  the  element  22  to  be  of  a 

r e l a t i v e l y   low  r e s i s t a n c e   type  which  r e s u l t s   in  longer  l i f e   e x p e c t a n c y  

and  lower  c u r r e n t   consumption.  The  n o n - f e r r o u s   element  22  is  c o r r o s i o n  

r e s i s t a n t   which  should  f u r t h e r   enhance  t h e  l i f e   expectancy  of  this   component .  



The  e l e c t r i c a l   swi tch ing   mechanism  of  the  i nven t ion   is  a  f u r t h e r  

novel  a r r a n g e m e n t   and  is  c l e a r l y   i l l u s t r a t e d   in  F ig .2 .   A  primary  p a i r  

of  c o n t a c t s   28  are  mounted  in  a  w a t e r t i g h t   manner  t h rough  a   r i g i d  

suppor t   washer  30  to  a  f l e x i b l e   diaphragm  32,  which  diaphragm  forms  t h e  

roof  p o r t i o n   of  the  hea t ing   chamber  20.  The  lower  p o r t i o n s   of  t h e  

t e r m i n a l s   28  f a s t en   to  the  f ree   ends  of  the  e lement   22  and  a  s e m i - r i g i d  

wire  s u p p o r t   (not  shown)  serves  to  secure  the  e lements   suppor t   assembly  24 

to  the  f l e x i b l e   diaphragm  32  in  spaced  apar t   r e l a t i o n s h i p   but  such  that   t h e  

element   22  and  support   24  move  up  and  down  in  sympathy  with  the  diaphragm  32.  

The  c o n t a c t   cap  assembly  34  is  secure ly   screwed  on  to  the  body  of  t h e  

un i t   by  means  of  co r respond ing   screw  th reads   during  assembly.   The  diaphragm 

32  is  thus   clamped  between  the  contac t   cap  34  and  the  body  in  s e a l i n g  

abu tment .   The  con tac t   cap  assembly  34  i nc ludes   secondary  c o n t a c t s   3 6 ,  

a l i g n e d   so  as  to  cor respond  with  the  primary  c o n t a c t s   28.  As  seen  i n  

Fig.2  the  un i t   is  in  an  i n o p e r a t i v e   mode  where,  under  the  i n f l uence   o f  

g r a v i t y ,   the  element  and  support   assembly  22  and  24  r e s p e c t i v e l y ,   pull  t h e  

diaphragm  32  downwards  thus  holding  con tac t s   28  and  36  a p a r t .   Under  t h e  

i n f l u e n c e   of  water  p r e s su re   in  the  heat ing  chamber  20,  the  diaphragm  32 

is  f o r ced   upwards  causing  the  con tac t s   28  and  36  to  engage  and  t h e r e b y  

e n e r g i z e   the  element  2 2 .  

The  c o n t a c t   cap  34  f u r t h e r   i n c l u d e s  a n   ea r th   te rminal   38  to  which 

is  a t t a c h e d   a  wire  39  which  passes  through  the  diaphragm  32  and  is  f r e e  

f l o a t i n g   in  the  area  40.  This  ear th  wire  is  an  a d d i t i o n a l   sa fe ty   f e a t u r e  

in tended   to  minimize  c u r r e n t   leakage  even  f u r t h e r .  

The  upper  po r t ions   of  c o n t a c t s   36  and  38  are  adapted   to  r ece ive   t h e  

incoming  wires   being  e a r t h ,   neut ra l   and  l ine   r e s p e c t i v e l y .   The  c a b l e  

passes   through  a  terminal   cover  42  which  i nc ludes   a  th readed   coupling  t o  

r e c e i v e   a  cable   gland.   The  cover  42  is  r o t a t a b l e   r e l a t i v e   to  the  u n i t  t h u s  



allowing  g r e a t e r   freedom  in  cable  p o s i t i o n i n g   during  i n s t a l l a t i o n .   The 

in le t   to  the  cover   42  inc ludes   a  r e s t r i c t i o n   44  which  will  tend  to  m i n i m i z e  

the  p o s s i b i l i t y   of  water  e n t e r i n g   the  area  of  the  e l e c t r i c a l   c o n t a c t s   f r o m  

this  source.   However,  in  the  event  that   some  water  should  gain  access   t o  

this  a rea ,   the  c o n t a c t   cap  34  inc ludes   a  recessed  well  46  into  which  such  

water  can  flow  to  keep  i t   away  from  the  c o n t a c t s .  

So  as  to  avoid  the  c o n t a c t s   36  and  38  turning  in  the  c o n t a c t   cap  34 

while  securing  the  incoming  wi res ,   the  shaf ts   of  the  t e r m i n a l s   are  k n u r l e d  

v e r t i c a l l y   where  they  pass  through  the  contac t   cap,  thus  locking  them  i n  

p o s i t i o n .  

A  f u r t h e r   novel  a spec t   of  the  invent ion  is  seen  in  the  r emovab le  

shower  head  or  rose   cap  18  which  has  a  quick  re lease   th read   such  t h a t  

it  will  r e l e a s e   from  the  un i t   in  approximate ly   a  quar te r   t u rn .   The  r o s e  

cap  18  inc ludes   an  i n t e g r a l l y   moulded  seal ing  formation  48  which  removes 

the  n e c e s s i t y   fo r   a  rubber  sea l ing   ring  or  the  l ike  which  can  become 

detached  and  l o s t .   The  s ea l ing   is  automatic   as  the  rose  head  18  i s  

screwed  on  to  the  un i t   10.  

The  rose  cap  18  is  f u r t h e r   novel  in  that   the  o u t l e t   holes   50  when 

seen  in  cross  s e c t i o n   are  t apered   in  a  manner  s imi la r   to  a  f u n n e l .   It  h a s  

been  found  tha t   t h i s .  a r r a n g e m e n t   al lows  easy  cleaning  of  the  shower  rose  18 

since  d i r t   lodges  in  the  tapered   holes  and  can  be  removed  merely  by 

re leas ing   the  rose  18  from  the  uni t   and  banging  l i g h t l y   in  an  i n v e r t e d  

pos i t ion   a g a i n s t   a  firm  s u r f a c e .   This  c o n t r a s t s   f avourab ly   with  p r e s e n t l y  

known  un i t s   where  i t   is  normally  necessary   to  clean  each  hole  i n d i v i d u a l l y  

with  a  pin  or  s i m i l a r   o b j e c t .  

It  can  be  seen  from  the  above  tha t   the  unit   has  numerous  f e a t u r e s  

which  combine  to  make  it   a  s i g n i f i c a n t   improvement  over  the  p r io r   a r t .  

Not  so  obvious  advan tages   have  been  revealed  as  a  r e s u l t   of  e x t e n s i v e  

t e s t i ng   where  fo r   example  i t   has  been  e s t a b l i s h e d   tha t ,   not  w i t h s t a n d i n g   t h e  



use  of  the  bare  e l emen t ,   the  maximum  c u r r e n t   l eakage   without   any  e a r t h i n g  

a r r angemen t   is  in  the  region  of  .001  to  .007  m i l l i - a m p s .   This  l e a k a g e  

could  never  lead  to  a c c i d e n t a l   e l e c t r o c u t i o n   as  has  been  known  to  happen 

with  some  e x i s t i n g   s i m i l a r   u n i t s .   To  the  be s t   knowledge  of  the  i n v e n t o r ,  

t h i s   is  the  f i r s t   time  an  arrangement  using  a  bare  element  has  been  s a f e l y  

used  for   the  hea t ing   of  water ,   with  the  above  ea r th   leakage  r e s u l t s .  

The  novel  swi t ch ing   method  although  simple  is  extremely  robust   and 

in  o p e r a t i o n   it   is  expec ted   the  con tac t s   will  not  need  a t t e n t i o n   d u r i n g  

the  l i f e t i m e   of  the  u n i t .   This  aspect   again  c o n t r a s t s   extremely  f a v o u r a b l y  

with  p r e s e n t l y   used  swi tch ing   methods  which  by  and  large  use  micro  s w i t c h e s  

which  do  not  a d e q u a t e l y   cope  with  the  5  to  7  kw  c u r r e n t   passing  t h r o u g h  

them  and  the  c o n t a c t s   tend  to  burn  and  r e q u i r e   e a r l y   r e p l a c e m e n t .  

In  i t s   p r e f e r r e d   form,  the  uni t   is  p r i m a r i l y   made  from  moulded  d u r a b l e  

p l a s t i c s   mate r ia l   which  is  of  course  n o n - c o n d u c t i v e   or  c o r r o s i v e   and  can 

t h e r e f o r e   be  cons ide r ed   a  f u r t h e r   sa fe ty   f e a t u r e .  

As  mentioned  p r e v i o u s l y ,   the  use  of  the  bare  element  and  the  novel  

e lement   suppor t   have  a l lowed  g r e a t e r   thermal  e f f i c i e n c y .   This  is  h i g h l i g h t e d  

when  i t   is  a p p r e c i a t e d   t h a t   the  present   uni t   wil l   opera te   s a t i s f a c t o r i l y  

using  only  2  to  3  kw  while  all  known  uni ts   to  a c h i e v e   the  same  degree  o f  

h e a t i n g   are  using  in  the  order  of  5  to  7  kw.  Water  t empera ture   is  governed  

by  the  volume  of  water   passing  through  the  h e a t i n g   chamber,  such  tha t   t h e  

more  water   tha t   is  a l lowed  to  pass  the  cooler   i t   will  become.  C a l i b r a t i o n  

is  such  t ha t   atminimum  f low,   the  t empera ture   can  not  exceed  60  degrees  which 

means  t h a t   one  cannot   be  a c c i d e n t a l l y   sca lded ,   while   the  r e s t r i c t i o n   in  t h e  

water   i n l e t   ensures   t h a t   the  volume  of  water  pass ing   through  will  never  be  

such  t h a t   water  wil l   not  be  "hot".   An  unexpected   b e n e f i t   which  has  been 

d i s c o v e r e d   l i e s   in  the  f i e l d   of  general  h e a l t h / h y g i e n e ,   since  most  known 

b a c t e r i a   in  the  water   are  des t royed  by  a  combina t ion   of  the  ac t ion   of  h e a t  



and  low  vol tage   e l e c t r o c u t i o n .   This  combinat ion   renders   water  p a s s i n g  

through  the  uni t   of  the  i n v e n t i o n   s e m i - s t e r i l i z e d .   This  combined  w i t h  

the  many  other   advantages   of  the  i n v e n t i o n   make  it   eminently  s u i t a b l e   f o r  

use  in  h o s p i t a l s   and  such  l i ke   i n s t i t u t i o n s .  

In  sp i te   of  the  f ac t   the  c u r r e n t   l eakage   wi thout   an  earth  system  i s  

ex t remely   low,  the  uni t   of  the  i nven t ion   would  normally  include  an  e a r t h  

a r rangement   in  the  form  of  a  length  of  wire  bared  at  one  end  and  l o c a t e d  

in  the  zone  of  the  water  o u t l e t   and  taken  s e p a r a t e l y   to  ea r th .   T h i s  

a r rangement   could  be  advan tageous   in  a reas   prone  to  f r equen t   e l e c t r i c a l  

thunder   s t o r m s .  

It  is  f e l t   that   the  p r e s e n t   i nven t ion   o f f e r s   numerous  advantages   o v e r  

the  p resen t   s t a t e   of  the  a r t   and  these   advan tages   would  be  r e a d i l y  

a p p a r e n t   to  any  persons  s k i l l e d   in  t h i s   p a r t i c u l a r   f i e l d   of  the  a r t .  



1)  An  e l e c t r i c a l l y   opera ted   water   hea t ing   device   compris ing  i n  

working  combinat ion ,   a  h o u s i n g ,   said  housing  inc lud ing   water  i n l e t  

and  o u t l e t   means;  a  h e a t i n g   chamber  c o n t a i n i n g   an  e l e c t r i c a l   e l e m e n t  

and  adapted   such  tha t   water   from  the  i n l e t   must  pass  through  t h e  

chamber  before  passing  to  the  o u t l e t ,   means  adapted  to  engage  when 

the  un i t   is  i n a n  o p e r a t i v e   mode,  a  set  of  e l e c t r i c a l   con tac t s   which 

in  turn   energize   the  e lement   and  a d d i t i o n a l l y ,  a d a p t e d   so  as  t o  

d i sengage   the  con t ac t s   when  the  un i t   is  not  in  use;  and  means  a d a p t e d  

to  supply  e l e c t r i c   c u r r e n t   to  the  u n i t ,   c h a r a c t e r i z e d   f i r s t l y   in  t h a t  

the  e l e c t r i c a l   element  is  of  the  "bare"  or  open  type  and  s e c o n d l y  

by  the  novel  switching  mechanism  compris ing  a  f i r s t   set  of  c o n t a c t  

p o i n t s   a t t ached   to  a  f l e x i b l e   diaphragm,  said  diaphragm  f o m i n g  

p r e f e r a b l y   the  roof  p o r t i o n   of  the  hea t ing   chamber,  such  tha t   u n d e r  

the  i n f l u e n c e   of  incoming  water   under  p r e s s u r e ,   the  f i r s t   c o n t a c t  

p o i n t s   will  be  forced  up  in to   c o n t a c t   with  a  second  r i g i d l y   mounted 

set   of  con tac t   points   thus  c l o s i n g   the  e l e c t r i c a l   c i r c u i t   and  e n e r g i z i n g  

the  e l e c t r i c a l   e l e m e n t .  

2)  "An  e l e c t r i c a l l y   opera ted   wa te r   hea t ing   device   as  claimed  in  Claim  1 

i n t e g r a l   with  a  shower  r o s e .  

3)  An  e l e c t r i c a l l y   opera ted   wa te r   hea t ing   device   as  claimed  in  Claim  1 

or  2  i n c o r p o r a t i n g   r e s t r i c t i o n s   in  both  the  i n l e t   and  the  o u t l e t  

means  to  l imi t   the  volume  of  water   passing  through  the  u n i t .  

4)  An  e l e c t r i c a l l y  o p e r a t e d   wa te r   hea t ing   device   as  claimed  in  Claim  3 

wherein   the  r e s t r i c t i o n   in  the  o u t l e t   means  is  a  nozzle  which 

a tomizes   water  passing  t h r o u g h .  



5)  An  e l e c t r i c a l l y   opera ted   water   hea t ing   device  as  claimed  in  any 

one  of  claims  1  to  4  wherein  the  e l e c t r i c a l   element  is  made  f rom 

a  n o n - f e r r o u s   m a t e r i a l .  

6)  An  e l e c t r i c a l l y   opera ted   water   hea t ing   device  as  claimed  in  a n y  o n e  

of  Claims  1  to  5  i nc lud ing   an  e lement   suppor t   assembly  made  f rom 

heat   r e s i s t a n t   thermo  p l a s t i c s   ma te r i a l   and  composed  of  f o u r  

s u b s t a n t i a l l y   i d e n t i c a l   segments  which  i n t e r l o c k   on  assembly  and  

which  support   the  element  in  a  manner  a l lowing  water  to  come  i n t o  

c o n t a c t   with  over  90  p e r c e n t   of  the  su r f ace   area  of  the  e l e m e n t .  

7)  An  e l e c t r i c a l l y   opera ted   water   hea t ing   device  as  claimed  in  any 

one  of  Claims,2  to  6  wherein  the  shower  rose  includes  a  s e l f - s e a l i n g  

a r rangement   in  combinat ion  with  quick  r e l e a s e   t h r e a d s .  

8)  An  e l e c t r i c a l l y   opera ted   water   hea t ing   device  as  claimed  in  a n y  o n e  

of  Claims  2  to  7  wherein  the  holes   in  the  shower  rose  are  t a p e r e d .  

9)  An  e l e c t r i c a l l y   opera ted   water   hea t ing   device  as  claimed  in  any  o f  

the  proceeding  claims  i n c l u d i n g   an  e a r t h i n g   device  s i tua ted   in  t h e  

zone  of  the  water  o u t l e t .  
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