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INSULATED  SWITCH  ASSEMBLY 

This   i n v e n t i o n   r e l a t e s   to  s w i t c h   a s s e m b l i e s ,   and  i n  

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

the  e n v i r o n m e n t .   This   i n v e n t i o n   w i l l   f i nd   p a r t i c u l a r   u t i l i t y   i n  

c o n j u n c t i o n   wi th   p o o l s ,   hot  t u b s ,   j e t t e d   t u b s ,   spas   and  the  l i k e .  

With  s p a s ,   for  example ,   t h e r e   are   s w i t c h e s   to  c o n t r o l  

the  pumps  which  f o r c e   water   or  a i r   i n to   the  spa ,   the  h e a t e r s  

which  m a i n t a i n   the  wate r   at  a  c e r t a i n   t e m p e r a t u r e ,   and  the  l i g h t s  

which  i l l u m i n a t e   the  spa ,   among  o t h e r   t h i n g s .   Because   i t   i s  

i n c o n v e n i e n t   to  e x i t   the  spa  to  a c t i v a t e   the  pump,  h e a t e r   o r  

l i g h t s ,   most  p e o p l e   p r e f e r   to  have  the  c o n t r o l s   l o c a t e d   in  c l o s e  

p r o x i m i t y   to  the  spa.   In  the  p a s t ,   however ,   b e c a u s e   of  t h e  

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

e l e c t r i c a l   s w i t c h e s   and  the  c o n c o m i t a n t   r i s k   of  e l e c t r i c   s h o c k ,  

the  use  of  high  v o l t a g e   e l e c t r i c a l   s w i t c h e s   at  the  spa  s i t e   h a s  

been  a v o i d e d .   I n s t e a d ,   a i r   s w i t c h e s   have  been  d e v e l o p e d   a n d  

used .   These  a i r   s w i t c h e s   i n c o r p o r a t e   b e l l o w s   which  a r e  

compres sed   when  the  s w i t c h   b u t t o n   is  d e p r e s s e d   t h e r e b y   f o r c i n g  

a i r   t h r o u g h   a  p n e u m a t i c   tube  to  a c t i v a t e   an  e l e c t r i c a l   s w i t c h  

which  is  l o c a t e d   a  s a f e   d i s t a n c e   from  the  s p a .   Also ,   e x t r e m e l y  

low  v o l t a g e   e l e c t r i c a l   s w i t c h e s   have  been  used  at  the  spa  s i t e .  

These  low  v o l t a g e   s w i t c h e s ,   l i k e   a i r   s w i t c h e s ,   a re   used  t o  

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

from  the  spa ' .  

While  the  a i r   s w i t c h e s   and  low  v o l t a g e   s w i t c h e s   work  

very  wel l   and  a re   s a f e ,   t h e i r   use  n e c e s s a r i l y   i n v o l v e s   a d d e d  
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c o s t s ,   as  they  are   used  in  c o n j u n c t i o n   wi th   the  h igh  v o l t a g e  

e l e c t r i c a l   s w i t c h .   In  o t h e r   words ,   i f   the  h igh   v o l t a g e  

e l e c t r i c a l   s w i t c h   cou ld   be  s u f f i c i e n t l y   i n s u l a t e d   so  t h a t   i t  

c o u l d   be  used  at  the  spa  s i t e ,   the   use  of  the   a i r   s w i t c h   or  l ow  

5  v o l t a g e   s w i t c h   cou ld   be  a v o i d e d .  

T h e r e f o r e ,   a  need  e x i s t s   in  the  a r t   for  an  i n s u l a t e d  

h igh   v o l t a g e   e l e c t r i c a l   s w i t c h   which  can  be  used  at  the  spa  s i t e  

w i t h o u t   r i s k   of  e l e c t r i c a l   shock  or  c o r r o s i o n .  

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

10  p u s h - o n / p u s h - o f f   type   e l e c t r i c a l   s w i t c h i n g   e l e m e n t   is  c o m p l e t e l y  

e n c a s e d   in  a  w a t e r - t i g h t   h o u s i n g   which  i n c l u d e s   a  f l e x i b l e  

d i a p h r a g m   which  e x t e n d s   a c r o s s   the  p u s h - p o l e   of  the  e l e c t r i c a l  

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

a s s e m b l y ,   which ,   when  d e p r e s s e d ,   a c t s   on  the  p u s h - p o l e   of  t h e  

15  e l e c t r i c a l   s w i t c h i n g   e l e m e n t   to  t u r n   i t   on  and  o f f .   The  b u t t o n  

a s s e m b l y   is  d e s i g n e d   such  t h a t   i t   d i v e r t s   any  wa te r   which  m i g h t  

e n t e r   the  s w i t c h   a s s e m b l y   away  from  the  s w i t c h i n g   e l e m e n t .   D r a i n  

h o l e s   a re   s t r a t e g i c a l l y   p l a c e d   so  as  to  e v a c u a t e   the  w a t e r  

c o m p l e t e l y .   To  h i n d e r   p o s s i b l e   mi suse   by  the  u s e r ,   t h i s  

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

the  d i a p h r a g m   c o v e r i n g   same  are   not  a c c e s s i b l e   by  the  use r   when  

the  a s s e m b l y   i s   in  p l a c e .  

I t   i s ,   t h e r e f o r e ,   the  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  i n s u l a t e d   e l e c t r i c a l   s w i t c h i n g   e l e m e n t   which  can  b e  

25  used  a t   p o o l ,   hot   t ub ,   j e t t e d   tub  or  spa  s i t e ,   w i t h i n   easy   r e a c h  

by  the   o c c u p a n t .  

- 2 -  
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t i g u r e   i  is  an  e x p l o d e d ,   c r o s s - s e c t i o n a l   view  of  t h e  

p r e f e r r e d   embodiment   of  t h i s   i n v e n t i o n .  

F i g u r e s   2  t h r o u g h   5  show  an  a l t e r n a t i v e   embodiment   o f  

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

F i g u r e   2  be ing   a  s e c t i o n a l   s i d e   view  of  the  a s s e m b l e d   d e v i c e .  

F i g u r e   3  is  a  s i d e   c r o s s - s e c t i o n a l   view  of  the  h e a d  

p i e c e   showing  the  manner  in  which  the  f l e x i b l e   d i a p h r a g m   i s  

a f f i x e d   t h e r e t o .  

F i g u r e   4  is  a  s i d e   c r o s s - s e c t i o n a l   view  of  the  o u t e r  

body  of  the  s w i t c h   a s s e m b l y .  

F i g u r e s   5A  and  5B  are  top  and  s ide   c r o s s - s e c t i o n a l  

v i ews ,   r e s p e c t i v e l y ,   of  the  base  p l a t e .  

xne  p r e r e r r e d   embodiment  is  se t   f o r t h   in  the  F i g u r e   1  i n  

3n  e x p l o d e d ,   c r o s s - s e c t i o n a l   view.  It  c o m p r i s e s ,   g e n e r a l l y ,   a 

au t ton   a s s e m b l y   10,  a  body  12,  a  hous ing   14  and  an  e l e c t r i c a l  
I   * 

swi tch   lg.   Except   for  the  e l e c t r i c a l   s w i t c h   1#,  or  as  h e r e a f t e r  

s p e c i f i c a l l y   o t h e r w i s e   d e s i g n a t e d ,   the  m a t e r i a l s   used  for   t h i s  

3evice   are  of  a  high  i m p a c t ,   i n j e c t e d   molded  p l a s t i c   o r  

p o l y u r e t h a n e   m a t e r i a l ,   hav ing   no  e l e c t r i c a l   c o n d u c t i v i t y .   T h e s e  

p l a s t i c   or  p o l y u r e t h a n e   c o m p o n e n t s ,   excep t   where  shown  j o i n e d   by 

: h r e a d e d   means,   are  j o i n e d   by  c o n v e n t i o n a l   g l u e ,   epoxy  or  s o n i c  

w e l d i n g .  

The  b u t t o n   a s s e m b l y   10  c o m p r i s e s   a  c i r c u l a r   cap  2 0 ,  

l av ing   a  c e n t e r   hole   22  e x t e n d i n g   t h e r e t h r o u g h ,   and  a  t h r e a d e d  

:ap  24  on  the  u n d e r s i d e   t h e r e o f .   A  b u t t o n   26  is  s i z e d   and  s h a p e d  
such  t h a t   i t   w i l l   e x t e n d   t h r o u g h   and  be  s l i d a b l e   w i t h i n   t h e  

r e n t e r   hole   22.  But ton   26  has  an  a x i a l l y   e x t e n d i n g   plug  27  w h i c h  



snaps   i n t o   an  a p p r o p r i a t e l y   s i z e d   c a v i t y   in  the  top  of  c o l l a r   28 

on  p l u n g e r   30.  This   means  of  a t t a c h m e n t   a l l ows   b u t t o n   26  and  c a p  

20  to  be  i n t e r c h a n g e a b l e   so  t h a t   d i f f e r e n t   c o l o r   c o m b i n a t i o n s   c a n  

be  used  wi th   the  same  s w i t c h   a s s e m b l y .   C o l l a r   28  has  a  

5  s i g n i f i c a n t l y   l a r g e r   d i a m e t e r   than   b u t t o n   26  and  hole   22  so  t h a t  

i t   w i l l   abu t   the  u n d e r s i d e   of  cap  20  to  ac t   as  a  s t o p .   P l u n g e r  

30  e x t e n d e d   p e r p e n d i c u l a r l y   b e n e a t h   c o l l a r   28  and  is  a x i a l l y  

a l i g n e d   wi th   b u t t o n   26.  P l u n g e r   30  is  an  e l o n g a t e   c y l i n d r i c a l  

member  h a v i n g   at   i t s   d i s t a l   end  a  s h o u l d e r   and  neck  p o r t i o n   3 2 .  

0  The  f i n a l   component   of  b u t t o n   a s s e m b l y   10  is  o u t e r   member  3 4 .  

Ou te r   member  34  is  c y l i n d r i c a l   in  shape   hav ing   a  c e n t r a l  

c y l i n d r i c a l   bore   36.  The  d i a m e t e r   of  i n t e r i o r   bore  36  is  o n l y  

s l i g h t l y   l a r g e r   t han   the  e x t e r i o r   d i a m e t e r   of  c o l l a r   28,  s u c h  

t h a t   c o l l a r   28  f i t s   s n u g l y   yet   s l i d a b l y   w i t h i n   bore  36.  An 

.5  i n t e r i o r   f l a n g e   37  a c t s   as  a  s top   a g a i n s t   which  c o l l a r   28  w i l l  

abu t   w i t h i n   bore   36.  Oute r   member  34  has  a  f i r s t   t h r e a d e d  

p o r t i o n   38  which  e n g a g e s   the  t h r e a d e d   tap   24  on  cap  20,  and  a  

s econd   t h r e a d e d   p o r t i o n   40  for   a t t a c h m e n t   to  the  body  1 2 .  

T h r e a d e d   p o r t i o n   40  is  a l s o   used  to  s e c u r e   the  s w i t c h   a s s e m b l y   t o  

20  the  tub  top  or  deck  by  means  of  nut   41.  I t   w i l l   be  no ted   t h a t  

when  the  t h r e a d e d   p o r t i o n   38  is  s c r e w e d   i n t o   tap  24,  a  f l a t  

j u n c t i o n   t h e r e b e t w e e n   is  a c h i e v e d .   The  u n d e r s i d e   of  cap  22  i s  

p o s i t i o n e d   above  the  spa ,   pool   or  tub  deck  (not   shown) ,   and  i s  

s e c u r e d   t h e r e t o   by  nut   41,  w i th   the  r e m a i n d e r   of  the  s w i t c h  

25  a s semb ly   be ing   below  the  d e c k .  

Body  12  has  an  e x t e r i o r   p i e c e   42  of  u n i t a r y  

c o n s t r u c t i o n .   E x t e r i o r   p i e c e   42  has  an  i n t e r i o r l y   t h r e a d e d   n e c k  

44  which  e x t e n d s   p e r p e n d i c u l a r l y   above  a  top  p o r t i o n   46  o f  

e x t e r i o r   p i e c e   42.  Neck  44  mates   wi th   o u t e r   member  34  of  b u t t o n  

30  a s s e m b l y   10.  A  c e n t r a l   a p e r t u r e   48  is  formed  in  top  p o r t i o n   46 

-<i— 
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t h r o u g h   which  p l u n g e r   30  e x t e n d s .   It  w i l l   be  noted  t h a t  

a p e r t u r e   48  has  a  d i a m e t e r   l e s s   than  the  e x t e r i o r   of  s e c o n d  

t h r e a d e d   p o r t i o n   40  on  o u t e r   member  34  so  t h a t   i t   can  be  a t t a c h e d  

t i g h t l y   in  neck  44.  A  s e r i e s   of  h o l e s   50  e x t e n d   r a d i a l l y   t h r o u g h  

5  o u t e r   p i e c e   42  near   i t s   bot tom  end.  Housed  w i t h i n   o u t e r   p i e c e   42 

is  a  guard  52,  which  is  c y l i n d r i c a l   in  shape  and  has  a  top  p i e c e  

54  in  which  a  r e c e p t a c l e   56  is  fo rmed.   I t   w i l l   be  no t ed   t h a t  

r e c e p t a c l e   56  is  s i z e d   and  shaped  such  t h a t   i t   mates  s n u g l y   w i t h  

the  s h o u l d e r   and  neck  p o r t i o n   32  on  p l u n g e r   30  of  b u t t o n   a s s e m b l y  

10  10.  The  e x t e r i o r   d i a m e t e r   of  guard   52  is  only  s l i g h t l y   l e s s   t h a n  

the  i n t e r i o r   d i a m e t e r   of  o u t e r   p i e c e   42,  such  t h a t   guard   52  i s  

s l i d a b l e   t h e r e i n .  

Body  12  has  a  p e r i p h e r a l   f l a n g e   58  which  e x t e n d s  

p e r p e n d i c u l a r l y   down  from  o u t e r   p i e c e   42,  and  mates  wi th   a  o u t e r  

15  p e r i p h e r a l   f l a n g e   60  which  e x t e n d s   p e r p e n d i c u l a r l y   above  s l e e v e  

62  on  hous ing   14  to  i n c r e a s e   the  c o n t a c t   s u r f a c e   be tween   body  12 

and  hous ing   14.  Housing  14  a l s o   c o m p r i s e s   a  head  p i e c e   64  t o  
I  

which  the  e l e c t r i c a l   s w i t c h   lj|  is  a t t a c h e d .   Head  p i e c e   64  is  i n  

tu rn   a t t a c h e d   to  e x t e r i o r   p i e c e   42  of  body  12  such  t h a t   the  u p p e r  

20  s u r f a c e   of  head  p i e c e   64  is  i m m e d i a t e l y   a d j a c e n t   to  the  bo t tom  o f  

r a d i a l   ho l e s   50.  Head  p i e c e   64  is  p r e f e r a b l y   of  u n i t a r y   c o n -  

s t r u c t i o n   and  has  an  e l e v a t e d   neck  p o r t i o n   66  which  d e f i n e s   a  

concave  c a v i t y   68  and  a  c e n t r a l   t h r e a d e d   a p e r t u r e   70.  T h r e a d e d  

a p e r t u r e   70,  concave   c a v i t y   68,  r e c e p t a c l e   56  on  guard   5 2 ,  

25  a p e r t u r e   48,  p l u n g e r   30,  b u t t o n   26  and  c e n t e r   hole   22  are   a l l  

a x i a l l y   a l i g n e d .  

C o m p l e t i n g   hous ing   14  is  a  f l e x i b l e   d i a p h r a g m   72  w h i c h  

c o m p l e t e l y   c o v e r s   the  e n t i r e   neck  p o r t i o n   66  on  head  p i e c e   6 4 .  

Diaphragm  72  is  p r e f e r a b l y   c o n s t r u c t e d   of  p o l y u r e t h a n e ,   is  . 0 0 5  

30  i nches   t h i c k   and  is  c o m m e r c i a l l y   o b t a i n a b l e   from  J.  P.  S t e v e n s   & 
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Co . ,   Eas t   Hampton,   Maine  ( p a r t   no.  MP  2080) .   Diaphragm  72  i s  

h e l d   in  p o s i t i o n   on  head  p i e c e   64  by  means  of  a  c o m p r e s s i o n   r i n g  

74  which   is  s i z e d   and  shaped   such  t h a t   i t   f i t s   s n u g l y   a round   t h e  

a s s e m b l a g e   of  neck  66  and  d i a p h r a g m   72,  and  abu t s   an  e l e v a t e d  

5  f l a n g e   76  on  top  p i e c e   6 4 .  

f i l   E l e c t r i c a l   s w i t c h   l |   is  a  s t a n d a r d   p u s h - o n / p u s h - o f f   t y p e  

b i p o l a r   d o u b l e   th row  e l e c t r i c a l   s w i t c h .   A  s w i t c h   c o m m e r c i a l l y  

a v a i l a b l e   from  C a r l i n g s w i t c h ,   West  H a r t f o r d ,   C o n n e c t i c u t ,   Mode l  

No.  PA  344,  has  p r o v e n   e f f e c t i v e .   This   s w i t c h   has  a  body  7 8 ,  

10  c o n t a c t s   80  for   the   e l e c t r i c a l   wi re   88,  and  a  t h r e a d e d   neck  82 

£  A  t h r o u g h   which  a  p u s h - p o l e   84  e x t e n d s .   The  s w i t c h   I f   is  a c t i v a t e d  

by  p u s h i n g   on  the  p u s h - p o l e   84.  The  s w i t c h   1^  is  a t t a c h e d   to  t o p  

p i e c e   64  by  t h r e a d i n g   neck  82  i n t o   t h r e a d e d   a p e r t u r e   70  such  t h a t  

p u s h - p o l e   84  e x t e n d s   an  a p p r e c i a b l e   d i s t a n c e   i n to   c a v i t y   68.  The 

15  d i s t a n c e   push  p o l e   84  s h o u l d   e x t e n d   i n t o   c a v i t y   68  must  b e  
i  

J^,l   s u f f i c i e n t   t h a t   the   s w i t c h   ^ljl  can  be  a c t i v a t e d   e a s i l y   in  t h a t  

p o s i t i o n .  

The  h o u s i n g   14  is  c o m p l e t e d   by  base  p l a t e   85  which  i s  

a t t a c h e d   to  the   b o t t o m   of  s l e e v e   62.  As  shown  in  F i g u r e   No.  1 ,  

20  base   p l a t e   85  is  molded  s e p a r a t e l y   from  s l e e v e   62.  I t   i s  

p r e f e r r e d ,   h o w e v e r ,   to  have  base   p l a t e   85  formed  i n t e g r a l l y   w i t h  

s l e e v e   62.  Base  p l a t e   85  has  a  c e n t r a l   a p e r t u r e   86  t h r o u g h   w h i c h  

t he   wire   88  can  pas s   for   a t t a c h m e n t   to  the  c o n t a c t s   80.  To 

e n s u r e   t h a t   w a t e r   w i l l   not  e n t e r   h o u s i n g   14  t h r o u g h   a p e r t u r e   8 6 ,  

25  a  w a t e r   t i g h t   s e a l   must  be  c r e a t e d   a round   wire  88.  This  i s  

a c c o m p l i s h e d   as  f o l l o w s .   A p e r t u r e   86  is  in  the  shape  of  a  

f r u s t u m .   Base  p l a t e   85  has  an  e l o n g a t e ,   t h r e a d e d   neck  p o r t i o n   90 

a r o u n d   a p e r t u r e   86.  Be fo re   wire   88  is  a t t a c h e d   to  the  c o n t a c t s  

80,  i t   is  t h r e a d e d   t h r o u g h ,   in  the  f o l l o w i n g   o r d e r ,   a  c o m p r e s s i o n  

30  cap  92,  a  t h r u s t   washer   94  and  a  rubbe r   f r u s t u m   96.  Frus tum  96 

- 6 -  
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has  an  i n t e r i o r   bore   98  e x t e n d i n g   t h e r e t h r o u g h .   The  d i a m e t e r   o f  

bore  98  c l o s e l y   p r o x i m a t e s   the  e x t e r i o r   d i a m e t e r   of  wire   88  s u c h  

t h a t   t h e r e   is  a  snug  f i t   t h e r e b e t w e e n .   S i m i l a r l y ,   the  e x t e r i o r  

c o n f i g u r a t i o n   of  f r u s t u m   96  c l o s e l y   a p p r o x i m a t e s   the  i n t e r i o r  

c o n f i g u r a t i o n   of  a p e r t u r e   86  so  t h a t   t h e r e   is  c l o s e   m a t i n g  

t h e r e b e t w e e n .   I t   w i l l   be  a p p r e c i a t e d   t h a t   a f t e r   wire  88  i s  

p a s s e d   t h r o u g h   t h i s   a s s e m b l a g e   and  c o n n e c t e d   to  c o n t a c t s   8 0 ,  

c o m p r e s s i o n   cap  92  can  be  t i g h t e n e d   onto  neck  90,  which  w i l l  

b r i n g   the  t h r u s t   washer   94  to  bear   upon  f r u s t u m   96  and  s u b j e c t  

the  f r u s t u m   96  to  a  c o n s t r i c t i n g   f o r c e ,   c a u s i n g   i t   to  s e a l  

e x t e r i o r l y   a g a i n s t   a p e r t u r e   86,  and  i n t e r i o r l y   a g a i n s t   wire  8 8 ,  

to  c r e a t e   a  water   fc|9ht  s e a l .   It   w i l l   be  a p p r e c i a t e d   t h a t  

e l e c t r i c a l   s w i t c h   lft  is  now  e n c a s e d   in  a  water   t i g h t   h o u s i n g  

c o m p r i s i n g   d i a p h r a g m   72,  head  p i ece   64,  a  p o r t i o n   of  body  12 ,  

s l e e v e   62  and  base  p l a t e   8 5 .  

Once  the  v a r i o u s   components   are  a s s e m b l e d ,   neck  p o r t i o n  

32  of  p l u n g e r   30  w i l l   r e s i d e   w i t h i n   r e c e p t a c l e   56  of  guard   5 2 .  
L  

Hence,  the  e l e c t r i c a l   s w i t c h   1$  can  be  a c t i v a t e d   by  p r e s s i n g   on 

b u t t o n   26  which  w i l l   cause   guard   52  to  move  downward  w i t h i n   b o d y  

12  such  t h a t   the  u n d e r s i d e   of  r e c e p t a c l e   56  w i l l   c o n t a c t   t h e  

f l e x i b l e   d i a p h r a g m   72  i m m e d i a t e l y   a d j a c e n t   p u s h - p o l e   84,  c a u s i n g  

i t   to  be  d e p r e s s e d   t h e r e b y   a c t i v a t i n g   s w i t c h   l j^ .  

It  w i l l   a l s o   be  no ted   t h a t   the  guard   52  s e r v e s   two  a d d i -  

t i o n a l   p u r p o s e s .   F i r s t ,   any  water   t h a t   might   seep  i n t o   b u t t o n  

a s sembly   10  t h r o u g h   a p e r t u r e   22  w i l l   be  caugh t   by  guard   52  a n d  

d i r e c t e d   away  from  the  d i a p h r a g m   72  to  the  i n t e r i o r   s i d e s   of  b o d y  

12  where  i t   w i l l ,   by  v i r t u e   of  s u r f a c e   t e n s i o n ,   t r i c k l e   down  t h e  

s i d e s   of  body  12  and  out  t h r o u g h   ho les   50.  In  a d d i t i o n ,   guard  52 

p r e v e n t s   a c c e s s   to  d i aph ragm  72  even  if  the  cap  22  and  b u t t o n  

2 6 / p l u n g e r   30  a s s e m b l y   are  removed.  This  guards   a g a i n s t   damage  

to  the  d i a p h r a g m   72  or  s w i t c h   1 ^ .  

- 7 -  



3 2 4 0 1   2 9  

Having  d e s c r i b e d   f u l l y   the  p r e f e r r e d   embodiment   of  t h i s  

i n v e n t i o n ,   we  s h a l l   a l s o   d e s c r i b e   an  a l t e r n a t e   embodiment ,   w h i c h  

is  shown  in  F i g u r e s   2-5.   This  embodiment   c o m p r i s e s   an  o u t e r   b o d y  

g e n e r a l l y   d e s i g n a t e d   110,  a  b u t t o n   a s s e m b l y   g e n e r a l l y   d e s i g n a t e d  

5  112,   an  i n t e r i o r   h o u s i n g   g e n e r a l l y   d e s i g n a t e d   114,  an  e l e c t r i c a l  

s w i t c h ,   g e n e r a l l y   d e s i g n a t e d   115,  and  a  base   p l a t e ,   g e n e r a l l y  

d e s i g n a t e d   1 1 6 .  

Looking   at  F i g u r e   4,  the  o u t e r   body  110  is   shown  i n  

c r o s s   s e c t i o n .   I t   c o m p r i s e s   an  e l o n g a t e   c y l i n d r i c a l   s l e e v e   1 1 8 ,  

10  h a v i n g   a  t h r e a d e d   e x t e r i o r .   A  c i r c u l a r ,   b e v e l l e d   f l a n g e   120 

e x t e n d s   e x t e r i o r l y   and  r a d i a l l y   a round   the  p e r i p h e r y   of  the  t o p  

end  of  c y l i n d r i c a l   s l e e v e   118.  The  u n d e r s i d e   of  f l a n g e   120  w i l l  

a b u t   the  top  of  the  tub  or  spa  deck  and  w i l l   be  s e c u r e d   t h e r e   by  

nut   121  which  can  be  t i g h t e n e d   a g a i n s t   the  u n d e r s i d e   of  the  t u b  

15  or  spa  deck .   Running  the  l e n g t h   of  the  s l e e v e   118  is  a  c e n t r a l  

bore   122.  Near  the  upper   end  of  s l e e v e   118,  the  d i a m e t e r   o f  

c e n t r a l   bore   122  is  a b r u p t l y   r educed   so  as  to  form  s h o u l d e r  

124.  Near  the  o t h e r   end  of  s l e e v e   118  the  d i a m e t e r   of  c e n t r a l  

bore   122  is  a b r u p t l y   i n c r e a s e d   so  as  to  form  c i r c u l a r   g roove   1 2 6 .  

20  The  s h o u l d e r   124  o p e r a t e s   to  r e t a i n   the  b u t t o n   a s s e m b l y  

112  w i t h i n   body  110.  This   is  bes t   seen  in  F i g u r e   2.  In  t h i s  

e m b o d i m e n t ,   b u t t o n   a s s e m b l y   112  c o m p r i s e s   an  o u t e r   member  128 

(which   r e s e m b l e s   an  i n v e r t e d   cup) ,   a  c y l i n d r i c a l   c a v i t y   130 

t h e r e i n ,   and  a  top  p i e c e   134.  The  e x t e r i o r   d i a m e t e r   of  o u t e r  

25  member  128  a b r u p t l y   i n c r e a s e s   to  form  e x t e r i o r   s h o u l d e r   132.  I t  

w i l l   be  a p p r e c i a t e d   t h a t   top  p i e c e   134,  a f t e r   i n s t a l l a t i o n   of  t h e  

d e v i c e   at   the  spa  s i t e ,   is  p r e s e n t e d   to  the  u se r   of  the  d e v i c e   a s  

the   b u t t o n   which  is  to  be  pushed  to  a c t i v a t e   the  e l e c t r i c a l  

s w i t c h .   For  a e s t h e t i c   p u r p o s e s ,   some  may  p r e f e r   to  have  the  t o p  

30  p i e c e   134  l e v e l   wi th   the  top  of  f l a n g e   120  of  body  1 1 0 .  
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A c c o r d i n g l y ,   the  r e l a t i v e   p l a c e m e n t   of  e x t e r i o r   s h o u l d e r   132  on  

b u t t o n   a s s e m b l y   112,  and  i n t e r i o r   s h o u l d e r   124  on  o u t e r   body  1 1 0 ,  

are  i m p o r t a n t   and  s h o u l d   be  c o o r d i n a t e d   to  o b t a i n   a  l e v e l   u p p e r  

s u r f a c e .   I t   shou ld   a l s o   be  a p p r e c i a t e d   t h a t   whi le   the  b u t t o n  

5  a s s e m b l y   112  must  be  s l i d a b l e   w i t h i n   i n t e r i o r   bore  122  of  o u t e r  

body  110,  for   a e s t h e t i c   p u r p o s e s ,   long  l i f e ,   and  to  r e d u c e   t h e  

amount  of  water   which  can  seep   t h e r e b e t w e e n ,   the  f i t   be tween   t h e  

o u t e r   member  128  and  o u t e r   body  110  shou ld   be  such  t h a t   i t   i s  

snug,   but  a l l o w s   for  f r e e   s l i d i n g   of  the  b u t t o n   a s s e m b l y   t h e r e i n .  

10  Bu t ton   a s semb ly   112  is  c o m p l e t e d   by  a  p l u n g e r   136  w h i c h  

is  a t t a c h e d   to  the  u n d e r s i d e   of  top  p i e c e   134  and  e x t e n d s  

p e r p e n d i c u l a r l y   t h e r e b e l o w .   As  w i l l   be  e x p l a i n e d   in  more  d e t a i l ,  

i t   is  p l u n g e r   136  which  c o n t a c t s   the  e l e c t r i c a l   s w i t c h   115  t o  

t u rn   i t   on  and  off   when  the  b u t t o n   a s sembly   112  is  pushed   down 

15  r e l a t i v e   to  o u t e r   body  1 1 0 .  

I n t e r i o r   h o u s i n g   114,  as  shown  in  F i g u r e   2,  c o m p r i s e s   a 

c y l i n d r i c a l   s l e e v e   138  which  has  an  e x t e r i o r   d i a m e t e r   which  i s  

a p p r e c i a b l y   l e s s   than  the  i n t e r i o r   d i a m e t e r   of  s l e e v e   118  s u c h  

t h a t   a  space   140  e x i s t s   t h e r e b e t w e e n   when  they  are  a r r a n g e d  

20  c o a x i a l l y   as  shown  in  F i g u r e   2.  S leeve   138  is  ho l l ow ,   hav ing   a  

c e n t r a l   bore  142  which  e x t e n d s   t h e r e t h r o u g h .   At  the  upper   end  o f  

s l e e v e   138,  a  head  p i e c e   144  is  a t t a c h e d .   As  bes t   seen  in  F i g u r e  

3,  head  p i e c e   144  is  of  u n i t a r y   c o n s t r u c t i o n ,   hav ing   a  r a d i a l l y  

e x t e n d i n g   f l a n g e   146,  a  c a v i t y   148  in  i t s   upper  s i d e ,   and  a  

25  c e n t r a l l y   l o c a t e d   t h r e a d e d   a p e r t u r e   150  e x t e n d i n g   c o a x i a l l y  

t h e r e t h r o u g h .  

A t t a c h e d   to  the  top  of  head  p i e c e   144  is  a  f l e x i b l e  

d i a p h r a g m   15*2  of  the  same  m a t e r i a l   used  in  the  p r e f e r r e d  

embodiment .   As  bes t   seen  in  F i g u r e   3,  the  e x t e r i o r   d i a m e t e r   o f  

30  head  p i e c e   144  is  r educed   a round   i t s   upper  o u t s i d e   edge  to  c r e a t e  

- 9 -  
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I O  

a  p e r i p h e r a l   g roove   154  which  accommodates   t h e r e i n   f l e x i b l e  

d i a p h r a g m   152  which  e x t e n d   down  the  s i d e   of  head  p i e c e   1 4 4 .  

F l e x i b l e   d i a p h r a g m   152  is  he ld   i n t o   p o s i t i o n   on  head  p i e c e   144  by  

means  of  c o m p r e s s i o n   r i n g   156,  as  shown  in  F i g u r e s   2  and  3.  I t  

w i l l   be  a p p r e c i a t e d   t h a t   the   dep th   of  p e r i p h e r a l   groove  154  i s  

o n l y   s l i g h t l y   l e s s   than  the  t h i c k n e s s   of  the   m a t e r i a l   used  i n  

f l e x i b l e   d i a p h r a g m   152,  such  t h a t   c o m p r e s s i o n   r i n g   156  e x e r t s   a  

c o m p r e s s i v e   f o r c e   on  f l e x i b l e   d i a p h r a g m   152  to  hold   i t   i n t o  

p o s i t i o n .  

C o m p r e s s i o n   r i ng   156  has  an  e x t e r i o r   d i a m e t e r   equa l   t o  

t h a t   of  s l e e v e   138.  Looking   at  F i g u r e   2,  i t   w i l l   be  a p p r e c i a t e d  

t h a t   the  a s s e m b l a g e   of  s l e e v e   138,  head  p i e c e   144  and  c o m p r e s s i o n  

r i n g   156  p r e s e n t s   a  c y l i n d r i c a l   e l e m e n t   h a v i n g   u n i f o r m   e x t e r i o r  

d i a m e t e r   such  t h a t   the  space   140  be tween   h o u s i n g   114  and  s l e e v e  

118  is  c o n s t a n t   and  u n o b s t r u c t e d .   The  i m p o r t a n c e   of  t h i s   f e a t u r e  

w i l l   be  d i s c u s s e d   i n f r a .  

The  e l e c t r i c a l   s w i t c h   115  is  the  c o n v e n t i o n a l   p u s h - o n ,  

p u s h - o f f   b i p o l a r   e l e c t r i c a l   s w i t c h i n g   e l e m e n t   hav ing   a  body  1 6 2 ,  

e l e c t r i c a l   c o n t a c t s   164,  an  e x t e r i o r l y   t h r e a d e d   neck  p o r t i o n   166 

on  one  end  of  the  body  162,  and  a  p u s h - p o l e   168  which  e x t e n d s  

t h r o u g h   the  t h r e a d e d   neck  p o r t i o n   166.  E l e c t r i c a l   s w i t c h   115  i s  

t u r n e d   on  and  t u r n e d   o f f   by  s u c c e s s i v e l y   d e p r e s s i n g   p u s h - p o l e  

168.  E l e c t r i c a l   s w i t c h   115  is  a t t a c h e d   to  the  hous ing   114  by  

means  of  the  t h r e a d e d   neck  p o r t i o n   166  which  is  sc rewed  i n t o   t h e  

t h r e a d e d   a p e r t u r e   150  in  head  p i e c e   144.  Looking  at  F i g u r e   2 ,  

the   d e p t h   of  head  p i e c e   144  shou ld   be  such  t h a t   when  t h e  

e l e c t r i c a l   s w i t c h   115  is  a t t a c h e d   snug ly   to  head  p i ece   144,  t h e  

top  of  p u s h - p o l e   168  e x t e n d s   s l i g h t l y   above  the  top  of  head  p i e c e  

154,  c a u s i n g   the  f l e x i b l e   d i aph ragm  to  be  d i s t e n d e d   s l i g h t l y .   I t  

w i l l   a l s o   be  a p p r e c i a t e d   t h a t   the  depth   of  c a v i t y   148  in  h e a d  
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p i e c e   144  must  be  s u f f i c i e n t   to  a l low  p u s h - p o l e   168  to  be  

d e p r e s s e d   far   enough  to  a c t i v a t e   e l e c t r i c a l   s w i t c h   1 1 5 .  

Housing  114  is  s e a l e d ,   and  he ld   in  p o s i t i o n   r e l a t i v e   t o  

o u t e r   body  110,  by  means  of  base  p l a t e   116.  Base  p l a t e   116  i s  

5  shown  in  p l an   view  in  F i g u r e   5A,  and  in  c r o s s - s e c t i o n   view  i n  

F i g u r e   5B.  Base  p l a t e   115  c o m p r i s e s   an  o u t e r   r ing   170  which  h a s  

i n t e r i o r   and  e x t e r i o r   d i a m e t e r s   equa l   to  t h a t   of  s l e e v e   1 1 8 .  

Outer   r ing   170  has  a  p e r p e n d i c u l a r   f l a n g e   172  which  mates  w i t h  

the  g roove   126  on  the  bot tom  of  s l e e v e   118.  Base  p l a t e   116  h a s  

10  an  i nne r   r ing   174  which  is  a t t a c h e d   to  o u t e r   r ing   170  by  means  o f  

spokes   176  d e f i n i n g   a r c u a t e   ho les   178  t h e r e b e t w e e n .   The  e x t e r i o r  

d i a m e t e r   of  i nne r   r ing   174  is  equal   to  the  e x t e r i o r   d i a m e t e r   o f  

s l e e v e   138.  Inner   r ing   174  has  a  p e r i p h e r a l   o u t e r   groove  180 

a round   i t s   upper   edge  i n t o   which  f i t s   the  bo t tom  end  of  s l e e v e  

15  138.  An  a p e r t u r e   182  is  formed  in  i n n e r   r ing   174  t h r o u g h   w h i c h  

wire   184  may  pass   for  c o n n e c t i o n   to  the  e l e c t r i c a l   s w i t c h   115.  A 

plug  186  f i t s   snug ly   a round  the  w i r e s   184  w i t h i n   a p e r t u r e   182  t o  

p r e s e n t   a  w a t e r - t i g h t   s e a l .   I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

c o m b i n a t i o n   of  the  h o u s i n g   114,  base  p l a t e   116  and  plug  186 

20  c r e a t e   a  w a t e r - t i g h t   e n c a s e m e n t   for  s w i t c h   115.  I t   w i l l   a l s o   b e  

a p p r e c i a t e d   t h a t   the  s e a l i n g   components   shown  with  the  p r e f e r r e d  

embodiment   cou ld   a l s o   be  i n c o r p o r a t e d   h e r e .  

The  r e l a t i v e   l e n g t h s   of  o u t e r   body  110,  b u t t o n   a s s e m b l y  

112,  and  hous ing   115  are   such  t h a t   the  p l u n g e r   136  w i l l   r e s t   upon  

25  the  top  of  the  push  po le   168  when  i t   is  in  the  f u l l y   e x t e n d e d  

p o s i t i o n .   Because   the  p u s h - p o l e   168  of  t h i s   s w i t c h   has  a  r o u n d e d  

concave   c o n t o u r ,   a  m a t c h i n g   convex  i n d e n t i o n   188  is  formed  in  t h e  

end  of  p l u n g e r   136  so  t h a t   c o n t a c t   on  the  d i aph ragm  152  is  s p r e a d  

over  a  g r e a t e r   a r e a .  

- 1 1 -  
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In  o p e r a t i o n ,   p r e s s i n g   down  on  top  p i e c e   134  of  b u t t o n  

a s s e m b l y   112  c a u s e s   p l u n g e r   136  to  d e p r e s s   the  p u s h - p o l e   1 6 8 ,  

t h e r e b y   a c t i v a t i n g   s w i t c h   115.  Because   t h i s   i n v e n t i o n   i s  

d e s i g n e d   for   use  in  c l o s e   p r o x i m i t y   to  swimming  p o o l s ,   hot   t u b s ,  

spas   and  the  l i k e ,   i t   is  l i k e l y   t h a t   the   upper   s u r f a c e   of  t h e  

d e v i c e   w i l l ,   from  t ime  to  t ime ,   be  s p l a s h e d   wi th   w a t e r .   W h i l e  

the   e l e c t r i c a l   s w i t c h   115  is  e n c a s e d   in  w a t e r - t i g h t   h o u s i n g   1 1 4 ,  

and  hence   would  not  be  c o n t a c t e d   by  the  w a t e r ,   t h i s   i n v e n t i o n  

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

c o n t a m i n a t i o n   of  s w i t c h   115.  S p e c i f i c a l l y ,   i t   shou ld   be  n o t e d  

t h a t   the   o u t e r   member  128  and  top  p i e c e   134  of  b u t t o n   a s s e m b l y  

112  a re   of  u n i t a r y   c o n s t r u c t i o n .   A c c o r d i n g l y ,   water   can  o n l y  

e n t e r   the  top  of  t h i s   d e v i c e   by  s e e p i n g   down  the  space  190 

b e t w e e n   o u t e r   body  110  and  b u t t o n   a s s e m b l y   112.  It  w i l l   a l s o   be  

n o t e d   t h a t   due  to  the  d e s i g n   of  b u t t o n   a s s e m b l y   112,  a n d  

s p e c i f i c a l l y   the  f a c t   t h a t   the  e x t e r i o r   d i a m e t e r   of  o u t e r   member 

128  is  g r e a t e r   than   the  e x t e r i o r   d i a m e t e r   of  the  hous ing   1 1 4 ,  

wa t e r   which  does  seep   in  t h u s l y   is  d i r e c t e d   away  from  h o u s i n g  

114.  I n d e e d ,   the  wa te r   is  made  to  c o n t a c t   the  i n t e r i o r   w a l l s   o f  

o u t e r   s l e e v e   118,  and  hence ,   by  v i r t u e   of  s u r f a c e   t e n s i o n ,   w i l l  

t r a v e l   down  the  i n t e r i o r   s u r f a c e   of  s l e e v e   118,  never   c o n t a c t i n g  

the  top  of  top  p i e c e   144  or  f l e x i b l e   d i a p h r a g m   152.  The  w a t e r  

can  d r a i n   out  of  the   d e v i c e   t h r o u g h   h o l e s   178  in  base  p l a t e   1 1 6 .  

A l t h o u g h   a  d e t a i l e d   d e s c r i p t i o n   of  the  p r e f e r r e d   and  a n  

a l t e r n a t e   embodiment   have  been  s e t   f o r t h ,   i t   would  be  a p p a r e n t   t o  

t h o s e   s k i l l e d   in  the  a r t   t h a t   many  m o d i f i c a t i o n s   a n d  

e m b e l l i s h m e n t s   upon  t h o s e   embodiments   a re   p o s s i b l e   w i t h o u t  

d e p a r t i n g   from  the  i n v e n t i v e   c o n c e p t   p r e s e n t e d   h e r e .   I n d e e d ,  

wide  v a r i a t i o n s   in  the  shape  of  the  b u t t o n   a s s e m b l y ,   b o d y ,  

h o u s i n g ,   and  base   p l a t e   have  been  shown  in  the  two  p r e c e d i n g  

- 1 2 -  
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e m b o d i m e n t s .   Other   v a r i a t i o n s ,   for  example ,   r e p l a c i n g   the  b u t t o n  

a s s e m b l i e s   shown  with  some  n o n - c o n d u c t i v e   e l o n g a t e   member 

u t i l i z i n g   a  c l u t c h - c a b l e   type  mechanism,   would  be  p o s s i b l e  

w i t h o u t   d e p a r t i n g   from  the  i n v e n t i v e   c o n c e p t   here   p r e s e n t e d .  

A c c o r d i n g l y ,   t h i s   i n v e n t i o n   is  not  to  be  l i m i t e d   to  any  s p e c i f i c  

embodiment   se t   f o r t h ,   but  is  of  the  f u l l   b r e a d t h   and  scope  of  t h e  

appended   c l a i m s .  



C L A I M S  

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

(a)  a  b o d y ;  

(b)  an  e l e c t r i c a l   s w i t c h   a t t a c h e d   to  a  h o u s i n g  

a t t a c h e d   to  s a i d   body,   s a i d   s w i t c h   hav ing   a  

p u s h - p o l e   e x t e n d i n g   from  one  end  t h e r e o f ,   s a i d  

s w i t c h   be ing   a c t i v a t e d   by  p u s h i n g   on  s a i d  

p u s h - p o l e   and  s a i d   p u s h - p o l e   e x t e n d i n g   t h r o u g h  

an  a p e r t u r e   in  s a i d   h o u s i n g ;  

(c)  f l e x i b l e   d i a p h r a g m   means  a t t a c h e d   to  s a i d  

h o u s i n g   and  c o m p l e t e l y   c o v e r i n g   s a id   push  - p o l e ,  

the  c o m b i n a t i o n   of  s a i d   hous ing   and  s a i d  

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

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

(d)  a  b u t t o n   a s s e m b l y   a t t a c h e d   to  s a i d   body  a n d  

o p e r a b l e   to  a c t i v a t e   s a id   e l e c t r i c a l   s w i t c h ;  

a n d  

(e)  d r a i n a g e   means  in  s a i d   body  for  a l l o w i n g   f l u i d  

which  might   e n t e r   the  s w i t c h   a s sembly   to  d r a i n  

out  of  s a i d   b o d y .  

2.  The  i n v e n t i o n   of  Claim  1  w h e r e i n   s a i d   body,  h o u s i n g  

md  b u t t o n   a s s e m b l y   a re   d e s i g n e d   and  c o n s t r u c t e d   such  t h a t   f l u i d  

, h i c h   might   e n t e r   the  body  is  d i v e r t e d   away  from  s a i d   f l e x i b l e  

i i a p h r a g m   means  and  t owards   s a i d   d r a i n a g e   m e a n s .  

3.  Tne  i n v e n t i o n   u±.  woi i«   ->-  -  —  —  ^ 

Eor  s h i e l d i n g   s a i d   f l e x i b l e   d i a p h r a g m   means  from  a c c e s s   by  t h e  

user   of  the  s w i t c h   a s s e m b l y .  
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4.  The  i n v e n t i o n   of  Claim  1  w h e r e i n   sa id   h o u s i n g  

c o m p r i s e s   an  o u t e r   body  and  an  i n t e r i o r   p l a t e   a t t a c h e d   to  and  i n  

s e a l i n g   c o n t a c t   wi th   sa id   o u t e r   body,  s a i d   e l e c t r i c a l   s w i t c h  
i n t e r i o r  

a t t a c h e d   to  s a i d   i n t e r i o r   p l a t e ,   s a i d / p l a t e   hav ing   an  a p e r t u r e  

t h r o u g h   which  s a id   p u s h - p o l e   e x t e n d s .  

5.  The  i n v e n t i o n   of  Claim  4  w h e r e i n   s a i d   e l e c t r i c a l  

s w i t c h   has  a  ho l low  e x t e r i o r l y   t h r e a d e d   neck  p o r t i o n   t h r o u g h  

which  s a i d   p u s h - p o l e   e x t e n d s ,   and  s a id   a p e r t u r e   in  sa id   i n t e r i o r  

p l a t e   has  a  c i r c u l a r   f l a n g e   a round   i t s   p e r i p h e r y ,   s a id   c i r c u l a r  

f l a n g e   hav ing   i n t e r i o r   t h r e a d s   to  which  s a i d   t h r e a d e d   n e c k  

p o r t i o n   of  s a i d   e l e c t r i c a l   s w i t c h   is  a t t a c h e d .  

6.  The  i n v e n t i o n   of  Claim  4  w h e r e i n   sa id   f l e x i b l e  

d i a p h r a g m   means  is  a t t a c h e d   to  s a i d   i n t e r i o r   p l a t e .  

7.  The  i n v e n t i o n   of  Claim  4  w h e r e i n   sa id   i n t e r i o r  

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

f l e x i b l e   d i a p h r a g m   means  is  f i t t e d   over  s a i d   c o l l a r   and  he ld   i n  

p l a c e   t h e r e   by  a  c o m p r e s s i o n   r i ng   which  f i t s   snug ly   a round   s a i d  

c o l l a r .  

8.  The  i n v e n t i o n   of  Claim  7  w h e r e i n   a  c i r c u l a r   f l a n g e  
i n t e r i o r  

is  formed  in  s a i d / p l a t e   a round   s a i d   c o l l a r ,   so  t h a t   s a i d  

c o m p r e s s i o n   r ing   f i t s   s nug ly   be tween   sa id   f l a n g e   on  one  s i de   o f  

s a id   c o m p r e s s i o n   r i n g ,   and  s a i d   f l e x i b l e   d i a p h r a g m   means  on  s a i d  

c o l l a r   on  the  o t h e r   s ide   of  s a i d   c o m p r e s s i o n   r i n g .  

9.  The  i n v e n t i o n   of  Claim  1  whe re in   sa id   d r a i n a g e  

means  c o m p r i s e s   a  s e r i e s   of  d r a i n   ho les   formed  in  sa id   ou t e r   body  
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m e d i a t e l y   a d j a c e n t   to  s a id   i n t e r i o r   p l a t e   on  the  s i d e   of  s a i d  

i t e r i o r   p l a t e   o p p o s i t e   s a i d   e l e c t r i c a l   s w i t c h .  

10.  The  i n v e n t i o n   of  Claim  1  w h e r e i n   s a i d   h o u s i n g  

u r t h e r   c o m p r i s e s   a  bo t tom  p l a t e   which  has  a  ho le   t h r o u g h   w h i c h  

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

ole   b e i n g   t h e r e a f t e r   s e a l a b l e   a g a i n s t   the  p a s s a g e   of  f l u i d  

h e r e t h r o u g h .  

11.  The  i n v e n t i o n   of  Claim  1  w h e r e i n   s a id   b u t t o n  

s s e m b l y   c o m p r i s e s :  

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

body  such  t h a t   i t   c o n t a c t s   s a i d   f l e x i b l e / m e a n s  

i m m e d i a t e l y   a d j a c e n t   to  s a i d   p u s h - p o l e ,   s a i d  

b u t t o n   p l a t e   c a p a b l e   of  movement  c o - a x i a l l y  

wi th   s a i d   p u s h - p o l e   w i t h i n   s a i d   h o u s i n g  

s u f f i c i e n t   to  a c t i v a t e   s a i d   e l e c t r i c a l   s w i t c h ;  

a n d  

(b)  b u t t o n   means  s l i d a b l y   a t t a c h e d   to  s a id   body,  a 

f i r s t   end  of  which  e x t e n d s   t h r o u g h   a n  

a p p r o p r i a t e l y   s i z e d   a p e r t u r e   in  s a id   body  s u c h  
s a i d  

t h a t / f i r s t   end  is  p r e s e n t e d   to  the  user   of  t h e  

s w i t c h   a s s e m b l y ,   and  a  second   end  of  w h i c h  

imp inges   upon  s a i d   b u t t o n   p l a t e ,   s a id   b u t t o n  

means  c a p a b l e   of  movement  c o - a x i a l l y   wi th   s a i d  

p u s h - p o l e   s u f f i c i e n t   to  a c t i v a t e   s a i d  

e l e c t r i c a l   s w i t c h .  

12.  The  i n v e n t i o n   of  Claim  11  whe re in   s a id   b u t t o n   p l a t e  

is  l a r g e r   than   s a i d   a p e r t u r e   in  s a i d   body  such  t h a t   even  if  s a i d  
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b u t t o n   means  is  removed,   s a i d   b u t t o n   p l a t e   canno t   be  removed  f r o m  

s a i d   b o d y .  

13.  The  i n v e n t i o n   of  Claim  1  w h e r e i n   s a i d   body  

c o m p r i s e s   an  o u t e r   s l e e v e   and  sa id   h o u s i n g   c o m p r i s i n g   an  i n n e r  

s l e e v e ,   s a i d   inner   s l e e v e   hav ing   an  e x t e r i o r   s i z e   a p p r e c i a b l y  

l e s s   than  the  i n t e r i o r   s i z e   of  s a id   o u t e r   s l e e v e   such  t h a t   t h e r e  

is  a  space   t h e r e b e t w e e n ,   wi th   sa id   e l e c t r i c a l   s w i t c h   b e i n g  

a t t a c h e d   to  s a i d   i nne r   s l e e v e   and  sa id   b u t t o n   a s s e m b l y   b e i n g  

a t t a c h e d   to  s a id   o u t e r   s l e e v e .  

14.  The  i n v e n t i o n   of  Claim  13  f u r t h e r   c o m p r i s i n g   a  b a s e  

p l a t e   which  is  a t t a c h e d   to  the  ends  of  s a i d   o u t e r   s l e e v e   and  s a i d  

i nne r   s l e e v e ,   s a id   base  p l a t e   having  a  s e r i e s   of  v e n t s   s i z e d   a n d  

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

and  s a i d   i nne r   s l e e v e   can  pass   t h e r e t h r o u g h .  

15.  The  i n v e n t i o n   of  Claim  14  w h e r e i n   s a i d   base  p l a t e  
e x t e n d  

f u r t h e r   has  a  hole   t h r o u g h   w h i c h / t h e   wire   l e a d s   a t t a c h e d   to  s a i d  

e l e c t r i c a l   s w i t c h ,   s a i d   hole   be ing   t h e r e a f t e r   s e a l a b l e  

a g a i n s t   the  p a s s a g e   of  f l u i d   t h e r e t h r o u g h .  

16.  The  i n v e n t i o n   of  Claim  15  w h e r e i n   s a i d   inner   s l e e v e  

c o m p r i s e s   a  head  p i e c e   to  which  s a id   e l e c t r i c a l   s w i t c h   and  s a i d  

f l e x i b l e   d i a p h r a g m   means  a re   a t t a c h e d ,   and  which  has  an  a p e r t u r e  

t h r o u g h   which  sa id   p u s h - p o l e   of  s a id   e l e c t r i c a l   s w i t c h   e x t e n d s .  

17.  The  i n v e n t i o n   of  Claim  16  whe re in   s a i d   a p e r t u r e   i n  

s a i d   head  p i e c e   has  i n t e r i o r   t h r e a d s ,   and  s a id   e l e c t r i c a l   s w i t c h  

has  a  ho l low  neck  p o r t i o n   t h r o u g h   which  s a id   p u s h - p o l e   e x t e n d s ,  

- 1 7 -  
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said  neck  p o r t i o n   hav ing   e x t e r i o r   t h r e a d s   which  engage   t h e  

i n t e r i o r   t h r e a d s   on  s a i d   a p e r t u r e   in  s a i d   head  p i e c e .  

18.  The  i n v e n t i o n   of  Claim  16  w h e r e i n   s a i d   f l e x i b l e  

d i a p h r a g m   means  f i t s   over  s a i d   head  p i e c e   and  is  a t t a c h e d   to  s a i d  

head  p i e c e   by  means  of  a  c o m p r e s s i o n   r i n g .  

19.  The  i n v e n t i o n   of  Claim  13  w h e r e i n   s a i d   b u t t o n  

a s s e m b l y   has  an  e x t e r i o r   c o n f i g u r a t i o n   which  c l o s e l y   a p p r o x i m a t e s  

the   i n t e r i o r   c o n f i g u r a t i o n   of  s a i d   o u t e r   s l e e v e ,   such  t h a t   s a i d  

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

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

o u t e r   s l e e v e .  

20.  The  i n v e n t i o n   of  Claim  19  w h e r e i n   s a i d   r e t a i n i n g  

means  c o m p r i s e s   an  e x t e r i o r   s h o u l d e r   on  s a i d   b u t t o n   a s s e m b l y  

which  e n g a g e s   an  i n t e r i o r   s h o u l d e r   on  s a i d   o u t e r   s l e e v e .  

21.  The  i n v e n t i o n   of  Claim  20  w h e r e i n   s a i d   b u t t o n  

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

to  s a i d   o u t e r   member,  s a i d   i n n e r   member  c o n t a c t i n g   s a i d   f l e x i b l e  

d i a p h r a g m   means  i m m e d i a t e l y   a d j a c e n t   s a i d   p u s h - p o l e   of  s a i d  

e l e c t r i c   s w i t c h .  

22.  The  i n v e n t i o n   of  Claim  19  w h e r e i n   the  e x t e r i o r  

c o n f i g u r a t i o n   of  s a i d   b u t t o n   a s s e m b l y   is  l a r g e r   than   the  c r o s s -  

s e c t i o n   of  s a i d   i n n e r   s l e e v e ,   such  t h a t   f l u i d   which  might   e n t e r  

s a i d   o u t e r   s l e e v e   a round   s a i d   b u t t o n   a s s e m b l y   is  d i r e c t e d   away 

from  s a i d   f l e x i b l e   d i a p h r a g m   means  and  t owards   s a i d   d r a i n a g e  

m e a n s .  
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23.  The  i n v e n t i o n   of  Claim  21  whe re in   s a id   i n n e r - m e m b e r  

las  an  i n d e n t i o n   which  accommodates   the  e x t e r i o r   c o n f i g u r a t i o n   o f  

said  p u s h - p o l e .  

24.  A  s w i t c h   a s semb ly   c o m p r i s i n g :  

a)  a  body  a t t a c h a b l e   to  the  deck  of  a  hot  t u b ,  

spa  or  the  l i k e ;  

b)  a  b u t t o n   a s s e m b l y   a t t a c h e d   to  s a id   b o d y ,  

c)  an  e l e c t r i c a l   s w i t c h   e n c a s e d   in  a  w a t e r - p r o o f  

hous ing   which  is  a t t a c h e d   to  s a id   body  s u c h  

t h a t   s a id   b u t t o n   a s s e m b l y   is  o p e r a b l e   t o  

a c t i v a t e   s a i d   s w i t c h ;   a n d  

(d)  d r a i n a g e   means  in  s a i d   body  for  e v a c u a t i n g  

water   which  might   e n t e r   the  s w i t c h   a s s e m b l y .  

25.  The  i n v e n t i o n   of  c l a i m   24  in  which  s a i d   w a t e r - p r o o f  

hous ing   has  a  f l e x i b l e   d i aph ragm  means  which  e x t e n d s   a c r o s s   the  p u s h -  

pole  of  s a i d   e l e c t r i c a l   s w i t c h .  

26.  The  i n v e n t i o n   of  c l a i m   25  in  which  s a i d   b u t t o n   a s s e m b l y  

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

27.  The  i n v e n t i o n   of  c l a i m   26  f u r t h e r   c o m p r i s i n g   a  g u a r d  

s l i d a b l y   housed   in  s a id   body  to  p r e v e n t   a c c e s s   to  s a i d   f l e x i b l e  

d i a p h r a g m   means  even  i f   s a id   b u t t o n   and  s a id   p l u n g e r   are   r e m o v e d .  

28.  The  i n v e n t i o n   of  c l a i m   27  whe re in   s a i d   b u t t o n   a s s e m b l y  

and  s a i d   guard   are  d e s i g n e d   and  c o n s t r u c t e d   to  d i v e r t   f l u i d   w h i c h  

might   e n t e r   s a i d   body  away  from  s a id   f l e x i b l e   d i aph ragm  means  a n d  

toward  s a i d   d r a i n a g e   m e a n s .  
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