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)  A  bubble  massage  bathtub,  and  a  drain  control  especially  Special  ribs  and  inlet  attachments  are  also  provided 
i T f ,   »'*T  ,h6reWK  h  "!?  fC'0Sed'  emb°di"  A  POPpet  valve  is  ?rovided  ,or  the  d^"  0P^in9  with  a 

mLmfJ  k  ,  CUPf  ̂   PJaS"C  S  e"S'  Channe'S  bend3ble  Cable  ,hat  con,ro,s  i,s  movement.  A  guide  extends 
; , T . h l ,   hWn?K  3  3Per1UreS  Pr0Vid6d  ar°Und  ,he  end  0f  ,he  cab,e  ad'acen<  ,0  «h*  poppet  and  a Z t l   h  T   commumcate  w.th  the  a,r  channels,  remote  control  unit  is  connected  to  the  other  end  of  the  cable 
gardened  foam  mater.al  is  d.sposed  between  the  second  It  is  capable  of  causing  the  cable  to  both  pull  the  poppet  down *Hs  to  support  the  channels  and  bind  the  shells  together,  and  push  the  poppet  up  in  response  to  rotation  of  a  knob. i-.  — 
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T h i s   i n v e n t i o n   r e l a t e s   to   b a t h t u b s   t h a t   h a v e  

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

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

T h e r e   a r e   c u r r e n t l y   a v a i l a b l e   s e v e r a l   t y p e s  

5  of  h y d r o - m a s s a g e   b a t h t u b s   w h e r e i n   a i r   c o n d u i t s   a r e   p o -  

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

b u b b l i n g   a i r   up  t h r o u g h   t h e   w a t e r   in   o r d e r   to   p r o v i d e  

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

a r e   shown  in   U .S .   P a t e n t s   3 , 2 5 1 , 0 7 1   and   4 , 2 4 9 , 5 2 2 ,   l e a v e  

L0  t h e   u n s i g h t l y   a i r   c h a n n e l s   v i s i b l e   t o   t h e   u s e r ,   l e a v e  

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

e x t r a   t h i c k   and  e x p e n s i v e   p l a s t i c   p a n e l s   f o r   s u p p o r t .  

The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

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

15  i n e x p e n s i v e   to  p r o d u c e ,   p e r m i t s   t h e   u s e   of  e x t r e m e l y  

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

i s   l i g h t - w e i g h t ,   p r o v i d e s   s u p e r i o r   s u p p o r t   and  p r o t e c -  

t i o n   f o r   t h e   a i r   c h a n n e l s ,   and   w h i c h   h i d e s   t h e   a i r  

c h a n n e l s   f rom  v i e w .  

20  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  b u b b l e  

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

member   h a v i n g   a  b o t t o m   w a l l   and   s u r r o u n d i n g   s i d e   w a l l s ;  

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

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

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

i z e d   by  a  s e c o n d   s h e l l   member   m o u n t e d   u n d e r   s a i d   a i r  

c h a n n e l   means   and  h a v i n g   a  f l o o r   and  s i d e   w a l l s   a r r a n g e d  
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so  as  t o   r e c e i v e   s a i d   f i r s t   s h e l l   member   i n   a  n e s t i n g  

r e l a t i o n s h i p ;   a  h a r d e n e d   foam  m a t e r i a l   d i s p o s e d   b e t w e e n  

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

a i r   c h a n n e l   means   ;  and  a  d r a i n   o p e n i n g   e x t e n d i n g   t h r o u g h  
5  b o t h   of   s a i d   s h e l l   m e m b e r s   w h i c h   i s   a l s o   in   c o m m u n i c a -  

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

s a i d   a i r   c h a n n e l   m e a n s .  

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

b u b b l e   m a s s a g e   t u b s   w h i c h   can   be  r e m o t e l y   a c t i v a t e d .  

10  One  i s   shown   in   U .S .   P a t e n t   2 , 8 5 6 , 6 1 1 .   H o w e v e r ,   p o p -  

p e t s   of   t h i s   t y p e   r e l y   on  a  c o m p l e x   l e v e r   m e c h a n i s m  

t h a t   i s   e x p e n s i v e   and   d i f f i c u l t   to   i n s t a l l .   F u r t h e r ,  

t h e   m e c h a n i s m   can   be  n o i s y   to   o p e r a t e   due   to   t h e   a b r u p t  

s h i f t i n g   a n d / o r   h a v e   r e l i a b l i t y   p r o b l e m s .  
15  T h e r e   a r e   a l s o   a v a i l a b l e   in   c o n n e c t i o n   w i t h  

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

p e t s   as  shown  in  U .S .   P a t e n t   4 , 4 1 1 ,   028.   H o w e v e r ,   s u c h  

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

to  c a u s e   a  l e v e r   to   s h i f t   t h e   p o p p e t   up.   C l o s i n g  

20  m u s t   t h e r e f o r e   be  a c c o m p l i s h e d   by  g r a v i t y   o r   by  a  u s e r  

s t e p p i n g   on  t h e   v a l v e .  

A c c o r d i n g l y ,   a  f u r t h e r   o b j e c t   of   t h e   i n v e n -  

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

p o p p e t   v a l v e   w h i c h   i s   r e l a t i v e l y   i n e x p e n s i v e   to   c o n -  
25  s t r u c t ,   h a s   p o s i t i v e   o p e n i n g   and  c l o s i n g ,   and   h a s   a  

r e l a t i v e l y   q u i e t   o p e r a t i o n .  

The  p r e s e n t   i n v e n t i o n   t h e r e f o r e   f u r t h e r   p r o -  
v i d e s   an  a p p a r a t u s   f o r   o p e r a t i n g   a  b a t h t u b   p o p p e t   v a l v e ,  

of   t h e   t y p e   w h i c h   i s   m o u n t a b l e   in   a  t ub   d r a i n   f o r   u p -  
30  w a r d   and  d o w n w a r d   m o v e m e n t   in   a  v e r t i c a l l y   e x t e n d i n g  

d r a i n   p i p e ,   c h a r a c t e r i z e d   by  a  b e n d a b l e   c a b l e   c o n n e c t e d  

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

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

of   c a u s i n g   s a i d   c a b l e   to   p u l l   t he   p o p p e t   down  and  p u s h  
35  t h e   p o p p e t   up;   s a i d   c o n t r o l   u n i t   h a v i n g   a  h o u s i n g  
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m o u n t a b l e   on  a  w a l l ,   s a i d   h o u s i n g   h a v i n g   an  a x i a l   b o r e ;  

a  s l i d i n g   member   m o u n t e d   in   t h e   b o r e   f o r   a x i a l   m o v e -  

m e n t ,   w i t h   i t s   r o t a t i o n a l   m o v e m e n t   b e i n g   r e s t r i c t e d ,  
s a i d   s l i d i n g   member   a l s o   b e i n g   c o n n e c t e d   to   t h e   o p -  

5  p o s i t e   end  of   t h e   c a b l e   f r o m   t h e   p o p p e t ;   a  r o t a t a b l e  
knob   m o u n t a b l e   to   t h e   h o u s i n g ;   and  a  s p i n d l e   e x t e n d i n g  
a x i a l l y   b e t w e e n   t h e   k n o b   and  s l i d i n g   member   h a v i n g  
t h r e a d e d   e n d ;   w h e r e b y   r o t a t i o n   o f   t h e   k n o b   in   e i t h e r  
d i r e c t i o n   c a u s e s   a x i a l   m o v e m e n t   of  t h e   s l i d i n g   m e m b e r ,  

10  m o v e m e n t   of  t h e   c a b l e   and  r e s u l t i n g   v e r t i c a l   m o v e m e n t  
of   t h e   p o p p e t .  

A  b u b b l e   m a s s a g e   b a t h t u b   of   t h e   p r e s e n t   i n -  

v e n t i o n   i s   v e r y   i n e x p e n s i v e   to   a s s e m b l e ,   p e r m i t s   t h e  

use   of   e x t r e m e l y   t h i n   p l a s t i c   o u t e r   s h e l l s ,   i s   l i g h t -  

15  w e i g h t ,   p r o v i d e s   s u p e r i o r   s u p p o r t   and  p r o t e c t i o n   f o r  

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

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

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

a l i g n m e n t   w i t h   a  p o r t i o n   of   t h e   a i r   c h a n n e l   m e a n s .   T h e  

20  r i b   i s   of  a  g e n e r a l l y   U - s h a p e d   c r o s s   s e c t i o n a l   c o n -  

f i g u r a t i o n   and  t h e   a i r   c h a n n e l   means   p r o j e c t s   down  i n t o  

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

t h e r ,   a  p o r t i o n   of  t h e   foam  is   p o s i t i o n e d   b e t w e e n   t h e  
r i b   and   a i r   c h a n n e l ,   i n s i d e   t h e   r i b .   W i t h   t h i s   s t r u c -  

25  t u r e ,   t h e   r i b   and  foam  p r o t e c t   and  s u p p o r t   t h e   a i r  

c h a n n e l ,   w h i l e   t h e   a i r   c h a n n e l   a d d s   g r e a t e r   r i g i d i t y  
to   t h e   r i b .  

In  a n o t h e r   p r e f e r r e d   e m b o d i m e n t ,   t h e r e   i s   a n  
i n l e t   h o l e   in  t h e   s e c o n d   s h e l l   member   and  a  n u t   m e m b e r  

30  d i s p o s e d   b e t w e e n   t h e   f i r s t   and  s e c o n d   s h e l l   m e m b e r s  

in  a l i g n m e n t   w i t h   t h e   i n l e t   h o l e .   T h e r e   i s   a l s o   a  

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

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

e a s i l y   t h r e a d e d   to   t h e   a i r   c h a n n e l   e v e n   when  t h e   s e c o n d  

35  s h e l l   is   so  t h i n   t h a t   i t   c a n n o t   s u p p o r t   t h r e a d s .  
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T h r o u g h   t h e   u s e   o f   t h e   a p p a r a t u s   f o r   o p e r a t -  

i n g   a  p o p p e t   v a l v e   b o t h   t h e   a i r   c h a n n e l   and   t h e   t u b  

d r a i n   can   be  s i m u l t a n e o u s l y   o p e n e d   and  c l o s e d .   T h u s ,  

when  t h e   t ub   i s   f i l l e d   w i t h   w a t e r ,   a i r   b e i n g   p u m p e d  

5  i n t o   t h e   a i r   c h a n n e l   c an   o n l y   go  t h r o u g h   t h e   t u b   a p e r -  
t u r e s   so  as  to   m a x i m i z e   b u b b l i n g .   When  t h e   d r a i n   i s  

o p e n ,   t h e   p u m p i n g   a i r   w i l l   t h e n   h e l p   to   d r i v e   any  d i r t y  
w a t e r   o u t   of  t h e   a i r   c h a n n e l s   i n t o   t h e   d r a i n .  

Use  of   t h e   c a b l e ,   g u i d e   and  r e m o t e   c o n t r o l  

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

has   p o s i t i v e   o p e n i n g   and  c l o s i n g .   A l s o ,   n o i s e   i s  

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

In  p r e f e r r e d   e m b o d i m e n t   a  b e a r i n g   s l e e v e   i s  

p o s i t i o n e d   b e t w e e n   t h e   s l i d i n g   member   and  h o u s i n g .   A l s o ,  

15  t h e r e   can   be  an  i n t e r n a l   t h r e a d e d   b o r e   in   t h e   s l i d i n g  

member   t h a t   m e s h e s   w i t h   a  l o w e r   t h r e a d e d   end  of  t h e  

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

t h e   k n o b ,   and  t h e r e   can   be  a  c a p / b e a r i n g   w h i c h   c o n n e c t s  

to   t h e   h o u s i n g   and  g u i d e s   t h e   r o t a t i o n a l   m o t i o n   of  t h e  

20  s p i n d l e .  

T h e s e   and  s t i l l   o t h e r   f e a t u r e s   and   a d v a n t a g e s  

of   t h e   p r e s e n t   i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t h e  

d e s c r i p t i o n   w h i c h   f o l l o w s .   In  t h e   f o l l o w i n g   d e s c r i p -  

t i o n ,   t h e   p r e f e r r e d   e m b o d i m e n t s   o f   t h e   i n v e n t i o n   w i l l  

25  be  d i s c l o s e d   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w -  

i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  t o p   p l a n   v i ew   ( p a r t i a l l y   f r a g -  

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

i n   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 ;  

30  F i g u r e   2  i s   a  v i e w   in   p a r t i a l   v e r t i c a l   s e c -  

t i o n   t a k e n   a l o n g   l i n e   2-2  o f   F i g u r e   1 ;  

F i g u r e   3  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   t a k e n  

a l o n g   l i n e   3-3  of  F i g u r e   1 ;  

F i g u r e   4  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   t a k e n  

35  a l o n g   t h e   l i n e   4-4  of   F i g u r e   2 ;  



\ 0 2 2 4 6 1 5  

-  5  -  

F i g u r e s   5  and  5A  a r e   e n l a r g e d   v i e w s   of  t h e  

d r a i n   c o n t r o l   as  shown  in  t h e   c l o s e d   and   o p e n   p o s i t i o n s ;  

F i g u r e s   6  and  6A  a r e   e n l a r g e d   v i e w s   in   v e r -  

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

5  t h e   d r a i n   p o p p e t ,   shown  in  two  p o s i t i o n s ;  

F i g u r e   7  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   t a k e n  

a l o n g   l i n e   7-7  of   F i g u r e   6 ;  

F i g u r e   8  i s   a  v i e w   in   v e r t i c a l   s e c t i o n   t a k e n  

a l o n g   l i n e   8-8  of   F i g u r e   6 ;  

10  F i g u r e   9  i s   an  e n l a r g e d   v i e w   i n   v e r t i c a l  

s e c t i o n   of  t h e   a i r   i n l e t   c o n n e c t i o n   m e a n s   shown  i n  

F i g u r e   2;  a n d  

F i g u r e   10  i s   an  a s s e m b l y   v i e w   of   t h e   n u t  

r e t a i n i n g   member   of   F i g u r e   2 .  

15  R e f e r r i n g   f i r s t   to   F i g u r e s   ,1  and   2  of   t h e  

d r a w i n g s ,   t h e   b u b b l e   m a s s a g e   b a t h t u b   10  i n c l u d e s   a  

f i r s t   cup-shaped   s h e l l   11  w h i c h   i s   r e c e i v e d   in   a  s e c o n d  

s h e l l   12  in   a  n e s t i n g   m a n n e r .   The  f i r s t   s h e l l   m e m b e r  

11  h a s   a  b o t t o m   w a l l   13,  as  w e l l   as  s i d e   w a l l s   1 4 .  

20  An  a i r   c h a n n e l   m e a n s   15  i s   of  a  g e n e r a l l y   U - s h a p e d  

c o n f i g u r a t i o n ,   and  i n c l u d e s   a p e r t u r e s   16  w h i c h   e x t e n d  

t h r o u g h   t h e   f l o o r   13.  The  s e c o n d   s h e l l   member   12  a l s o  

h a s   a  f l o o r   17  and  c o m p l e m e n t a r y   s i d e   w a l l s   18.  T r a n s -  

v e r s e   r i b s   19  ( s e e   F i g u r e   2)  and  l o n g i t u d i n a l   r i b s   19A 

25  ( s e e   F i g u r e   3)  e x t e n d   f rom  t h e   f l o o r   17  of  t h e   l o w e r  

or   s e c o n d   s h e l l   member   12.  A  h a r d e n e d   foam  m a t e r i a l   20  

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

and  s e c o n d   s h e l l   m e m b e r s .  

R e f e r r i n g   s p e c i f i c a l l y   to   F i g u r e   3,  U - s h a p e d  

30  p l a s t i c   c h a n n e l   member   36  i s   s e c u r e d   by  an  epoxy   a d -  

h e s i v e   to   t h e   l o w e r   s u r f a c e   of  t h e   b o t t o m   w a l l   13  o f  

t h e   f i r s t   s h e l l   member  11.  I t   h a s   a  p o r t i o n   d i s p o s e d  

in  an  i n n e r   s p a c e   of  l o n g i t u d i n a l   r i b   19A.  T h i s   r i b  

e x t e n d s   b e l o w   t h e   s e c o n d   s h e l l   member   12  f l o o r .   A  p o r -  
35  t i o n   of  t h e   foam  m a t e r i a l   20  a l s o   e x t e n d s   b e t w e e n   t h e  
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U - s h a p e d   c h a n n e l   member   36  and  t h e   r i b .   The  a i r   c h a n n e l  
c a n   t h e r e f o r e   p r o v i d e   e x t r a   s u p p o r t   f o r   t h e   r i b ,   a n d  
t h e   r i b   p r o t e c t s ,   h i d e s   and   s u p p o r t s   t h e   a i r   c h a n n e l .  

In  F i g u r e   4,  t h e r e   i s   shown   an  o p t i o n a l   m e a n s  
5  o f   p r o v i d i n g   a  f r o n t   d e c o r a t i v e   v e r t i c a l   p a n e l   o r  

s h r o u d   42  ( f o r   i n s t a l l a t i o n s   w h e r e   i t   i s   d e s i r a b l e   t o  
h i d e   t h e   u n d e r s i d e   of   t h e   t u b ) .   An  i n d e n t e d   p o r t i o n   38 
i s   p r o v i d e d   in   a  t o p   r i m   of   s e c o n d   s h e l l   member   1 2 ,  
and   one   or   more   c l i p s   40  of   a  g e n e r a l l y   s p l i t   T  c o n -  

L0  f i g u r a t i o n   a r e   s e c u r e d   t h e r e i n   ( s u c h   as  by  a  s u i t a b l e  
a d h e s i v e ) .   Each   c l i p   member   40  i n c l u d e s   t e e t h   41  w h i c h  
w i l l   f r i c t i o n a l l y   e n g a g e   an  u p p e r   p o r t i o n   of   t h e   d e c o r -  
a t i v e   f r o n t   w a l l   42  to  h o l d   i t   s e c u r e l y   i n   p l a c e .  

A  r e m o t e   d r a i n   c o n t r o l   22  ( s e e   F i g u r e s   2 ,  
L5  6 - 8 )   ,  and   a  d o u b l e   s t o p p e r   v a l v e   23  ( s e e   g e n e r a l l y  

F i g u r e s   2  and  5)  i s   o p e r a b l e   in   c o n j u n c t i o n   w i t h   a n  
o v e r f l o w   u n i t   ( g e n e r a l l y   2 7 ) .   N o t e   a l s o   t h e   o v e r f l o w  
o p e n i n g   29  in   F i g u r e   1.  O v e r f l o w   p i p e   90  ( s e e   F i g u r e  
2)  c o m m u n i c a t e s   w i t h   t h i s   o p e n i n g   29  and   i s   c o n n e c t e d  

20  to   t h e   u s u a l   T  c o n n e c t i o n   28,   f r o m   w h i c h   l a t e r a l l y *  
e x t e n d s   a  d r a i n   h o u s i n g   p i p e   3 9 .  

The  r e m o t e   c o n t r o l   22  i n c l u d e s   an  o u t e r  
h o u s i n g   43  and  b e a r i n g   s l e e v e   44.  The  o u t e r   h o u s i n g  
4  3  h a s   a  h o l l o w   i n n e r   c h a n n e l   93  w i t h   l o n g i t u d i n a l  

15  s l o t s   57  to   r e c e i v e   l o n g i t u d i n a l   p r o j e c t i o n s   72  of  t h e  
b e a r i n g   s l e e v e   44.  In  a  s i m i l a r   m a n n e r ,   an  i n n e r   s l i d -  
i n g   m e m b e r   45  has   p r o j e c t i o n s   58  f o r   l o n g i t u d i n a l  
s l i d i n g   in   t h e   b e a r i n g   s l e e v e   44.  T h i s   i s   b e s t   s e e n  
in   F i g u r e   7 .  

50  T - s h a p e d   g u i d e   4  6  h a s   a  c o m p a r t m e n t   50  f o r  
s l i d a b l y   r e c e i v i n g   a  b a r   member   7  6  to  w h i c h   i s   c o n n e c t e d  
an  end   of   t h e   w i r e   26  of  t h e   c a b l e   25.  A n o t h e r   c o m -  
p a r t m e n t   51  r e c e i v e s   t h e   end  p o r t i o n   o f   t h e   c a b l e   2 5 .  

The  s l i d a b l e   b a r   76  i s   in  t u r n   c o n n e c t e d   t o  
15  s l i d i n g   member   45  by  a  t h r e a d e d   c o n n e c t o r   49.  I t   w i l l  
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be  n o t e d   in  c o n j u n c t i o n   w i t h   F i g u r e   8  t h a t   g u i d e   4 6  
h a s   p r o j e c t i o n s   47  f o r   e n g a g e m e n t   i n   c o m p l e m e n t a r y  
g r o o v e s   in   o u t e r   h o u s i n g   43  (so  as  to   p r e v e n t   r o t a t i o n ) .  
A  c a p / b e a r i n g   52  ( s e e   F i g u r e   6)  p r o v i d e s   r o t a t a b l e  

5  g u i d a n c e   f o r   a  s p i n d l e   or   s t e m   53  e x t e n d i n g   f r o m   t h e  
r o t a t a b l e   knob   24.  The  s p i n d l e   i s   a f f i x e d   to   t h e   k n o b  
to  r o t a t e   t h e r e w i t h .   E x t e r n a l   t h r e a d s   77  on  t h e   b o t t o m  
end  of  t h e   r o t a t a b l e   s p i n d l e   53  w i l l   t h r e a d a b l y   e n g a g e  
i n t e r n a l   t h r e a d s   87  o f   t h e   s l i d a b l e   body  member   4 5 .  

LO  A  f l a n g e   54  e x t e n d i n g   f r o m   t h e   c a p / b e a r i n g   52  w i l l   s n a p  
on  a  c o m p l e m e n t a r y   g r o o v e   in   t h e   u p p e r   p o r t i o n   of   t h e  
o u t e r   h o u s i n g   43  so  as  to   f o rm  a  c o m p a c t   c a r t r i d g e  
u n i t .   I f   d e s i r e d ,   a  t h r e a d e d   f i t t i n g   c o u l d   be  e m p l o y e d  
in   p l a c e   of  f l a n g e   54.  A  n u t   55  w i l l   e n g a g e   t h e   t h r e a d s  

L5  56  on  t h e   o u t e r   h o u s i n g   43  to   s a n d w i c h   t h e   t u b   w a l l .  
R e f e r r i n g   now  to   F i g u r e s   5  and  5A  ( t h e   d o u b l e  

s t o p p e r   v a l v e )   ,  i t   w i l l   be  s e e n   t h a t   t h e   c a b l e   25  i s  
s e c u r e d   in  t h e   g e n e r a l l y   L - s h a p e d   g u i d e   59  w i t h   t h e  
i n n e r   b e n d a b l e   w i r e   26  e x t e n d i n g   t h e r e f r o m   and   a t t a c h e d  

10  to  an  H - s h a p e d   c o n n e c t o r   60.  A  t h r e a d e d   T  c o n n e c t o r  
61,  h a v i n g   a  l a r g e   d i a m e t e r   p o r t i o n   62  and  a  s m a l l  
d i a m e t e r   p o r t i o n   63,  i s   t h r e a d e d   to   t h e   c o n n e c t o r   60.  A 
l o c k   d i s k   65  i s   t h r e a d e d   a l o n g   w i t h   t h e   l a r g e r   d i a m e t e r  
t h r e a d e d   p o r t i o n   62  i n t o   t h e   s t o p p e r   body  s e c t i o n   6 6 .  

-5  A  d r a i n   h o u s i n g   66A  is   p o s i t i o n e d   to   s e a l a b l y  
e n g a g e   t h e   d r a i n   o p e n i n g   21.  I t   i n c l u d e s   an  a p e r t u r e d  
d r a i n   c o v e r / s c r e e n   88.  The  s t o p p e r   body  s e c t i o n   66  i n -  
c l u d e s   an  u p p e r   f l a n g e   p o r t i o n   86  and  a  l o w e r   f l a n g e  
p o r t i o n   86A.  The  l o w e r   f l a n g e   p o r t i o n   i s   p r o v i d e d   w i t h  

JO  a  p e r i p h e r a l   s e a l   r i n g   67  f o r   s e a l a b l y   e n g a g i n g   v a l v e  
s e a t   member   68  on  d r a i n   h o u s i n g   66A.  

A  w a s h e r   70  i s   p o s i t i o n e d   b e t w e e n   t h e   d r a i n  
p i p e   39  and  t h e   b o t t o m   of   t h e   f l o o r   17.  i t   s h o u l d   b e  
f u r t h e r   n o t e d   t h a t   t h e   U - s h a p e d   a i r   c h a n n e l   e x t e n s i o n  

'5  79  w i l l   i n t e r c o n n e c t   t h e   a i r   c h a n n e l   means   15  to  t h e  
d r a i n   o p e n i n g   21.  L a t e r a l   o p e n i n g s   s u c h   as  80  a r e  
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p r o v i d e d   in   t h e   d r a i n   h o u s i n g   66A  f o r   t h i s   p u r p o s e .  
The  c a b l e   25  i s   f i r m l y   s e c u r e d   in   a  s i d e  

c o n n e c t i o n   a r e a   28  by  an  a p e r t u r e d   n u t   83  e n g a g i n g   a  

c o n n e c t o r   84  h a v i n g   a  c o n i c a l   s l e e v e   member   85.  T h e  

5  s l e e v e   85  f r i c t i o n a l l y   e n g a g e s   t h e   c a b l e   25  upon   a  

t i g h t e n i n g   of   n u t   8 3 .  

The  o u t e r   h o u s i n g   member   43  of   t h e   r e m o t e  

c o n t r o l   u n i t   22  can   be  i n s e r t e d   t h r o u g h   a  s u i t a b l e  

o p e n i n g   in   t h e   f i r s t   and  s e c o n d   s h e l l   m e m b e r s   11  and  12  

10  (or   a  b a t h r o o m   w a l l )   w i t h   t h e   n u t   55  m a k i n g   t h e   a t -  

t a c h m e n t   on  one  s i d e   and  a  f l a n g e   member   86  a t   t h e  

o p p o s i t e   s i d e .   The  c a b l e   25  w i l l   t h e n   e x t e n d   b e t w e e n  

t h e   r e m o t e   c o n t r o l   22  and  t h e   c o n n e c t i o n   a r e a   28  ( s e e  

F i g u r e   2 ) .  

15  As  b e s t   s e e n   in   F i g u r e s   2,  9  and  10,  a t   t h e  

o p p o s i t e   end  of  t h e   b u b b l e   m a s s a g e   b a t h t u b   10  i s   a n  

a i r   c o n d u i t   30  w h i c h   i s   c o n n e c t e d   to   t h e   a i r   c h a n n e l  

m e a n s   15  ( a l s o   31,  32)  by  a  n u t   33.  Nut   33  i s   f i x e d l y  

p o s i t i o n e d   in  a  n o n -   r o t a t a b l e   m a n n e r   i n   an  e n l a r g e d  

20  s e g m e n t   32  of  t h e   a i r   c h a n n e l   means   15.  T h i s   f e a t u r e  

p e r m i t s   t h e   s e c o n d   s h e l l   to   be  e x c e e d i n g l y   t h i n .   ( F o r m -  

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

s h e l l   to   r e c e i v e   t h e   p i p e   i s   n o t   r e q u i r e d )   . 
The  a i r   c h a n n e l   means   15  f u r t h e r   i n c l u d e s  

25  a i r   c o n d u i t   31  w h i c h   e x t e n d s   down  t h e   s i d e   of   t h e   t u b .  

In  an  e s p e c i a l l y   p r e f e r r e d   f o r m ,   a  c o n n e c t o r   35  e x t e n d s  

f r o m   a i r   s u p p l y   c o n d u i t   91  and  t h r o u g h   an  o p e n i n g   37  i n  

t h e   w a l l   18  to   a s s i s t   in  t h e   c o n n e c t i o n   to   t h e   n u t   33 

( s e e   F i g u r e   10 ) .   T h r e a d s   34  a c h i e v e   a  c o u p l i n g   b e t w e e n  

30  t h e s e   p a r t s .   C o n n e c t o r   35  a l s o   has   an  e x t e n s i o n   p o r t i o n  

81  w i t h   e x t e r n a l   t h r e a d s   82  f o r   e n g a g e m e n t   w i t h   t h e  

t h r e a d e d   n u t   33.  A  w a s h e r   71  i s   a l s o   p o s i t i o n e d   b e -  

t w e e n   t h e   c o n n e c t o r   35  and  t h e   s i d e   w a l l   18  of  t h e  

s e c o n d   s h e l l   member   12  as  w e l l   as  an  a d d i t i o n a l   s u p -  

35  p o r t   w a l l   7 8 .  



0 2 2 4 6 '  

—  3  — 

The  n u t   33  i s   s e c u r e d   in   t h e   e n l a r g e d   p a s -  
s a g e   p o r t i o n   32  f r o m   t h e   c h a n n e l   36  by  an  i n s e r t   s e c -  
t i o n   73.  i t   h a s   a  U - s h a p e d   f l a n g e   74  and   a  U - s h a p e d  
i n v e r t e d   p o r t i o n   75  f o r   p o s i t i o n i n g   a g a i n s t   a  p o r t i o n  

5  of   t h e   n u t   33  a t   t h e   b o t t o m   t h e r e o f .   I t   a l s o   h a s   a n  
u p p e r   s u p p o r t   w a l l   7 8 .  

A  b e t t e r   u n d e r s t a n d i n g   of   t h e   a d v a n t a g e s   o f  
t h e   b u b b l e   m a s s a g e   b a t h t u b   and  d r a i n   c o n t r o l   w i l l   b e  
had   by  a  d e s c r i p t i o n   of  t h e   o p e r a t i o n   and  f a b r i c a t i o n  

LO  of  t h e   t u b .   W h i l e   many  m a t e r i a l s   a r e   s u i t a b l e ,   p r e f -  
e r a b l y   t h e   f i r s t   s h e l l   member   11  w i l l   be  v a c u u m   f o r m e d  
f r o m   an  a c r y l i c   p l a s t i c   and  t h e   s e c o n d   s h e l l   12  w i l l   b e  
v a c u u m e d   f o r m e d   of  ABS  ( a c r y l o n i t r i l e - b u t a d i n e - s t y r e n e )  
r e s i n .   A l t e r n a t i v e l y ,   s h e l l   12  can   be  f o r m e d   f r o m   a n y  

L5  i n e x p e n s i v e   p l a s t i c   m a t e r i a l   s u c h   as  p o l y v i n y l   c h l o r i d e .  
To  t h e   b o t t o m   of   t h e   f i r s t   s h e l l   member   11  and  o p -  
p o s i t e   t h e   b o t t o m   w a l l   13  an  a c r y l i c - f i b e r g l a s s   c o m p o -  
s i t i o n   l a y e r   w i l l   be  a p p l i e d .   The  n u t   33  i s   p o s i t i o n e d  
in   t h e   p o r t i o n   75  p r i o r   to  t h e   i n s e r t   s e c t i o n   73  b e i n g  

!0  p l a c e d   u n d e r   t h e   s h e l l   11.  The  n e x t   s t e p   i s   to   a d h e s i v e -  
ly  s e c u r e   t h e   U - s h a p e d   c h a n n e l   member   36  ( c o m p o s e d   o f . ,  
t h e   same  m a t e r i a l s   as  s h e l l   12)  by  an  a d h e s i v e   s u c h   a s  
e p o x y   r e s i n .   The  p o p p e t   and  c o n t r o l s   a r e   made  of   c o n -  
v e n t i o n a l   p l u m b i n g   m e t a l s   and  p l a s t i c s .  

!5  A d h e s i v e   w i l l   be  a p p l i e d   b e t w e e n   s e c t i o n   7 3  
and  s i d e   w a l l   18  as  w e l l   as  s u p p o r t   w a l l   78  and  s i d e  
w a l l   14.  W i t h   t h e   n u t   33  s e c u r e d   t h e r e i n   in   a  n o n -  
r o t a t a b l e   m a n n e r ,   t h e   f i r s t   and  s e c o n d   s h e l l   m e m b e r s  
11  and  12  w i l l   t h e n   be  p l a c e d   t o g e t h e r   in   a  n e s t i n g  

10  m a n n e r .   The  p o l y u r e t h a n e   foam  20  w i l l   t h e n   be  i n j e c t e d  
b e t w e e n   t h e   two  s h e l l   m e m b e r s   and  p e r m i t t e d   to   foam  a n d  
h a r d e n   to   p r o v i d e   a  s a n d w i c h   t y p e   c o n f i g u r a t i o n .   T h i s  
s e c u r e s   t h e   s h e l l   m e m b e r s   11  and  12  t o g e t h e r ,   and   s u p -  
p o r t s   t h e   a i r   c h a n n e l .  

5  The  n e x t   s t e p   i s   to   d r i l l   a  s e r i e s   of   h o l e s   16  
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t h r o u g h   t h e   b o t t o m   f l o o r   13  of   t h e   f i r s t   s h e l l   m e m b e r  
11  ( a l o n g   t h e   a i r   c h a n n e l   means   1 5 ) .   D r a i n   o p e n i n g   2 1 ,  
o v e r f l o w   o p e n i n g   29 ,   and  a  c o n t r o l   m o u n t   o p e n i n g   a r e  
d r i l l e d   t h r o u g h   b o t h   s h e l l s .   The  o v e r f l o w   p i p e   90  

5  can   t h e n   be  c o n n e c t e d   to   t h e   o v e r f l o w   o p e n i n g   29  by  a  
c o n v e n t i o n a l   a t t a c h m e n t   to   s e c u r e   o v e r f l o w   p i p e   9 0 .  

The  d r a i n   h o u s i n g   66A  can   t h e n   s a n d w i c h   t h e  
t ub   by  c o n n e c t i n g   to   t h e   d r a i n   p i p e   39.  C o n n e c t i o n  
35  i s   t h e n   t h r e a d e d   i n t o   t h e   n u t   33  so  as  to   p e r m i t  

10  l a t e r   a t t a c h m e n t   t o   t h e   a i r   s u p p l y   c o n d u i t   9 1 .  
W i t h   a  s u i t a b l e   a m o u n t   of  w a t e r   in   t h e   b a t h -  

t u b   m a s s a g e   u n i t   10  ( p r o v i d e d   by  c o n v e n t i o n a l   w a t e r  

s u p p l i e s ) ,   t h e   a i r   w i l l   t h e n   be  i n t r o d u c e d   u n d e r   p r e s -  
s u r e   i n t o   t h e   e n l a r g e d   p a s s a g e   p o r t i o n   32  of  t h e   a i r  

15  s u p p l y   m e a n s .   I t   w i l l   f l o w   d o w n w a r d l y   t h r o u g h   t h e   a i r  
c o n d u i t   31  and   t h r o u g h   t h e   U - s h a p e d   c h a n n e l   36.  A i r  
w i l l   t h e n   f l o w   u p w a r d l y   t h r o u g h   t h e   a p e r t u r e s   16  t o  
e f f e c t   a  b u b b l e   a c t i o n   in   t h e   w a t e r   of  t h e   b a t h t u b   u n i t  
1 0 .  

20  I t   w i l l   be  a p p r e c i a t e d   t h a t   when  t h e   p o p p e t  
66  i s   n o t   c l o s e d ,   a i r   w i l l   f l o w   o u t   t h r o u g h   t h e   a i r  
c h a n n e l   e x t e n s i o n   79  and  t h r o u g h   t h e   a i r   o r i f i c e   80  
in  t h e   d r a i n   h o u s i n g   66A,  and  c o n s e q u e n t l y   i n t o   t h e  
d r a i n   o p e n i n g   21.  H o w e v e r ,   i t   w i l l   n o t   be  a b l e   to   d o  

25  so  when  i t s   p a s s a g e   i s   b l o c k e d   by  t h e   e n g a g e m e n t   o f  
s e a l   r i n g   67  and  t h e   v a l v e   s e a t   68.  When  t h i s   o c c u r s ,  
w a t e r   w i l l   a l s o   be  p r e v e n t e d   f rom  f l o w i n g   o u t   of   t h e  
b a t h t u b   (due   to  the  p o s i t i o n i n g   and  t h e   s e a l i n g   e n g a g e -  
men t   of  t h e   u p p e r   f l a n g e   member)   .  C o m p a r e   F i g u r e s   5 

30  and  5A.  

When  i t   i s   d e s i r e d   to  empty   t h e   w a t e r   in  t h e  
b a t h t u b   10  (as   w e l l   to   p e r m i t   any  a c c u m u l a t e d   w a t e r   i n  
a i r   c h a n n e l   m e a n s   15  to  d r a i n   o u t   t h e   a i r   c h a n n e l  

m e a n s )   a  l i f t i n g   of   t h e   s t o p p e r   body  s e c t i o n   or   p o p p e t  
35  66  i s   r e q u i r e d .   T h i s   i s   e f f e c t e d   in  a  g r a d u a l   and  p o -  

s i t i v e   m a n n e r   by  a  r o t a t i o n   of  t h e   knob   2 4 .  
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As  t h e   k n o b   is   r o t a t e d ,   t h e   s t e m   53  i s   c a r -  
r i e d   w i t h ,   c a u s i n g   t h e   e x t e r n a l   t h r e a d s   77  to   move  i n t o  
t h e   i n t e r n a l   t h r e a d s   87  of  t h e   s l i d i n g   member   4 5 .  
S i n c e   t h e   s l i d i n g   member   c a n n o t   r o t a t e ,   t h i s   c a u s e s   a  

5  d o w n w a r d   m o v e m e n t   t h e r e o f .   C o m p a r e   F i g u r e s   6  and  6A.  
T h i s   in   t u r n   w i l l   p u s h   t h e   w i r e   26  of  t h e   c a b l e   2 5  
u p w a r d l y   in   t h e   g u i d e   59.  T h i s   r e s u l t s   in   an  u p w a r d  
m o t i o n   of  t h e   f l a n g e   86  away  f rom  t h e   d r a i n   h o u s i n g  
66A,  and  t h e   f l a n g e   p o r t i o n   67  away  f rom  v a l v e   s e a t   6 8 .  

LO  When  t h i s   o c c u r s ,   b o t h   t h e   w a t e r   in   t h e   a i r   c h a n n e l  
means   15  and   t h e   c o n t e n t s   of   t h e   b a t h t u b   f l o w   d o w n w a r d l y  
t h r o u g h   t h e   d r a i n   o p e n i n g   21  and  i n t o   t h e   d r a i n   p i p e   3 9 .  
The  p r o c e s s   i s   of   c o u r s e   r e v e r s e d   f o r   c l o s i n g   t h e   t u b .  
N o t e   e s p e c i a l l y   t h a t   t h e   r o t a t i o n   of   t h e   knob   and  t h e  

L5  g u i d e   59  p e r m i t   a  b e n d a b l e   w i r e   to   be  a b l e   to  p u s h   a s  
w e l l   as  p u l l   p o p p e t   6 6 .  

T h u s ,   t h e   i n v e n t i o n   p r o v i d e s   a  u n i q u e   c o n -  
s t r u c t i o n   f o r   r e d u c i n g   t h e   r e q u i r e d   m a t e r i a l   t h i c k n e s s  
n e e d e d   of   e x p e n s i v e ,   r e l a t i v e l y   r i g i d   p l a s t i c   p a n e l s .  

20  I t   a l s o   p r o v i d e s   a  v e r y   u n c o m p l i c a t e d ,   l i g h t w e i g h t ,   a n d  
s o l i d   c o n s t r u c t i o n .   The  a i r   c h a n n e l s   can   be  p r o t e c t e d  
i n s i d e   r e i n f o r c i n g   r i b s ,   and  t h e   c h a n n e l s   in   t u r n  
s u p p o r t   t h e   r i b s .  

In  o t h e r   e m b o d i m e n t s ,   p r o v i s i o n s   f o r   e a s i l y  
25  c o n n e c t i n g   an  a i r   s u p p l y   can   be  m a d e ,   n o t w i t h s t a n d i n g  

t h a t   t h e   t h i n   o u t s i d e   s h e l l   i s   t o o   t h i n   to   s u p p o r t  
t h r e a d s   in   a  b o r e   t h r o u g h   i t .   A l s o ,   a  u n i q u e   p o p p e t  
c o n t r o l   can   be  p r o v i d e d   w h i c h   i s   q u i e t   in   o p e r a t i o n ,  
i n e x p e n s i v e   and   s i m p l e   in  c o n s t r u c t i o n ,   e a s y   to  i n s t a l l ,  

JO  and  p e r m i t s   p o s i t i v e   o p e n i n g   and  c l o s u r e   of   t h e   v a l v e .  
W h i l e   c e r t a i n   p r e f e r r e d   e m b o d i m e n t s   h a v e   b e e n  

d e s c r i b e d   a b o v e ,   i t   w i l l   be  r e a d i l y   a p p a r e n t   to  t h o s e  
s k i l l e d   in  t h e   a r t   t h a t   a  number   of   o t h e r   m o d i f i c a t i o n s  
and  c h a n g e s   can   be  made  w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e  

35  of   t h e   i n v e n t i o n .   For   e x a m p l e ,   t h e   s p i n d l e   c o u l d   b e  
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r i g i d l y   a t t a c h e d   to   t h e   s l i d i n g   member   w i t h   t h e   t h r e a d s  
a t   t h e   u p p e r   e n d .   The  k n o b   c o u l d   t h e n   h a v e   a  c e n t r a l  
b o r e   t h a t   i n t e r a c t s   w i t h   t h e   s p i n d l e   u p o n   r o t a t i o n   o f  
t h e   k n o b .   A n o t h e r   a l t e r n a t i v e   w o u l d   be  to   f o r m   i n s e r t  

5  73  w i t h   f l a n g e   74  i n t e g r a l   w i t h   s i d e   w a l l   18  or   t o  
p r o v i d e   s u i t a b l e   s u p p o r t i n g   w e b b i n g   o r   r i b s   f o r   t h i s  
p u r p o s e   as  w e l l   as  f o r   s u p p o r t   w a l l   78.  I f   d e s i r e d ,  
n u t   33  c o u l d   be  m o l d e d   w i t h   t h e   w a l l   18.  Ye t   a n o t h e r  
a l t e r n a t i v e   w o u l d   be  t h e   e l i m i n a t i o n   of   t h e   c o n n e c t o r  

LO  35.  A i r   s u p p l y   t u b e   c o u l d   be  s u p p l i e d   w i t h   a  t h r e a d e d  
b o l t   end  to   e n g a g e   t h e   n u t   33.  F u r t h e r ,   a  t r a n s v e r s e  
r i b   19  c o u l d   a c c o m m o d a t e   t h e   t r a n s v e r s e   p o r t i o n   94  o f  
t h e   a i r   c h a n n e l   m e a n s   15  in   t h e   same  m a n n e r   and  w i t h  
t h e   foam  20  as  i n d i c a t e d   in   F i g .   3  w i t h   r e s p e c t   to   t h e  

L5  l o n g i t u d i n a l   r i b   1 9 A .  



0 2 2 4 C 1 5  

-  13  -  

CLAIMS 

1.  A  b u b b l e   m a s s a g e   b a t h t u b   c o m p r i s i n g  
a  f i r s t   cup-shaped   s h e l l   member   (11)  h a v i n g   a  b o t t o m  
w a l l   (12)  and  s u r r o u n d i n g   s i d e   w a l l s   ( 1 4 ) ;   a i r   c h a n n e l  
means   (15)  m o u n t e d   u n d e r   t h e   f i r s t   s h e l l   member   (11)  ; 
and   a p e r t u r e s   (16)  e x t e n d i n g   t h r o u g h   s a i d   f i r s t   s h e l l  
m e m b e r s   (11)  in   c o m m u n i c a t i o n   w i t h   s a i d   a i r   c h a n n e l  
means   ( 1 6 ) ;   c h a r a c t e r i z e d   by  a  s e c o n d   s h e l l   member   ( 1 2 )  
m o u n t e d   u n d e r   s a i d   a i r   c h a n n e l   m e a n s   (15)  and  h a v i n g   a  
f l o o r   (17)  and  s i d e   w a l l s   (18)  a r r a n g e d   so  as  to   r e -  
c e i v e   s a i d   f i r s t   s h e l l   member   (11)  i n   a  n e s t i n g   r e l a t i o n -  
s h i p ;   a  h a r d e n e d   foam  m a t e r i a l   (20)  d i s p o s e d   b e t w e e n  
s a i d   f i r s t   and  s e c o n d   s h e l l   m e m b e r s   ( 11 ,   12)  and  s u p -  
p o r t i n g   s a i d   a i r   c h a n n e l   means   (15)  ;  and  a  d r a i n   o p e n -  
i ng   (21)  e x t e n d i n g   t h r o u g h   b o t h   of   s a i d   s h e l l   m e m b e r s  
(11 ,   12)  w h i c h   i s   a l s o   in   c o m m u n i c a t i o n   w i t h   t h e   b o t t o m  
w a l l   (13)  of   t h e   f i r s t   s h e l l   member   and  s a i d   a i r   c h a n -  
n e l   m e a n s   (15)  . 

2.  The  b a t h t u b   of   c la im  1,  c h a r a c t e r i z e d   b y  
a  r e i n f o r c i n g   r i b   (19)  e x t e n d i n g   b e l o w   s a i d   s e c o n d   s h e l l  
f l o o r   (17)  w h i c h   i s   in   a l i g n m e n t   w i t h   a  p o r t i o n   o f  
s a i d   a i r   c h a n n e l   means   (15)  ,  s a i d   r i b   (19)  b e i n g   of  a  
g e n e r a l l y   U - s h a p e d   c r o s s   s e c t i o n a l   c o n f i g u r a t i o n ,   s a i d  
a i r   c h a n n e l   means   (15)  p r o j e c t s   down  i n t o   t h e   u p p e r  
I n s i d e   p o r t i o n   of  s a i d   r e i n f o r c i n g   r i b   ( 1 9 ) .  

3.  The  b a t h t u b   of   c l a i m   1  or   2,  c h a r a c t e r -  
i z e d   in   t h a t   a  p o r t i o n   of  t h e   foam  (20)  i s   p o s i t i o n e d  
s e t w e e n   t h e   r i b   (19)  and  s a i d   a i r   c h a n n e l   means   ( 1 5 )  
I n s i d e   t h e   r i b .  

4.  The  b a t h t u b   of  c l a i m   1,  2  or   3,  c h a r -  
a c t e r i z e d   by  a  d o u b l e   s t o p p e r   v a l v e   (66,   67,   68)  p o -  
s i t i o n e d   in  s a i d   d r a i n   o p e n i n g   (21)  f o r   s i m u l t a n e o u s  
s e a l i n g   e n g a g e m e n t   w i t h   s a i d   f l o o r   (13)  and  s a i d   a i r  
c h a n n e l   means   ( 1 5 ) .  

5.  The  b a t h t u b   of  c l a i m   4,  c h a r a c t e r i z e d   b y  
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by  a  b e n d a b l e   c a b l e   (25)  c o n n e c t e d   to   s a i d   v a l v e   ( 6 6 )  
f o r   c o n t r o l l i n g   i t s   m o v e m e n t ;   a  r e m o t e   c o n t r o l   u n i t  
(22)  c o n n e c t e d   to   t h e   o p p o s i t e   end  of   s a i d   c a b l e   ( 2 5 )  

w h i c h   i s   c a p a b l e   of  c a u s i n g   s a i d   c a b l e   to   b o t h   p u l l  
t h e   v a l v e   down  and  p u s h   t h e   v a l v e   up;   s a i d   u n i t   ( 2 2 )  
h a v i n g   a  h o u s i n g   (43)  m o u n t a b l e   on  a  w a l l ,   s a i d   h o u s -  
i n g   h a v i n g   an  a x i a l   b o r e   (93)  ;  a  s l i d i n g   member   ( 4 5 )  
m o u n t e d   in   t h e   b o r e   f o r   a x i a l   m o v e m e n t ,   w i t h   i t s   r o -  
t a t i o n a l   m o v e m e n t   b e i n g   r e s t r i c t e d ,   s a i d   s l i d i n g   m e m b e r  
(45)  a l s o   b e i n g   c o n n e c t e d   to   s a i d   o p p o s i t e   end  o f   t h e  

c a b l e   ( 2 5 ) ;   a  r o t a t a b l e   k n o b   (24)  m o u n t a b l e   to   t h e  

h o u s i n g ;   and  a  s p i n d l e   (53)  e x t e n d i n g   a x i a l l y   b e t w e e n  
t h e   knob   and  s l i d i n g   member   (45)  and  h a v i n g   a  t h r e a d e d  
end   (77)  ;  w h e r e b y   r o t a t i o n   of   t h e   knob   in   e i t h e r   d i -  
r e c t i o n   c a u s e s   a x i a l   m o v e m e n t   of  t h e   s l i d i n g   member   (45)  , 
m o v e m e n t   of  t h e   c a b l e   (25)  ,  and   r e s u l t i n g   v e r t i c a l  

m o v e m e n t   of  t h e   v a l v e ;   w h e r e b y   s a i d   v a l v e   i s   made  t o  
s e a l   o f f   and  u n s e a l   t h e   d r a i n   o p e n i n g   (21)  and   s a i d  
a i r   c h a n n e l   means   ( 1 5 ) .  

6.  The  b a t h t u b   of   any  of   c l a i m s   1  to   5 ,  
c h a r a c t e r i z e d   by  i n l e t   means   o p e r a t i v e l y   a s s o c i a t e d  
w i t h   s a i d   a i r   c h a n n e l   means   (15)  ,  s a i d   i n l e t   m e a n s  
h a v i n g   an  i n l e t   h o l e   in   s a i d   s e c o n d   s h e l l   member   ( 1 2 ) ,  
a  n u t   member   (33)  d i s p o s e d   b e t w e e n   s a i d   f i r s t   and   s e c -  
ond  s h e l l   member s   (11 ,   12)  in   a l i g n m e n t   w i t h   t h e   i n l e t  
h o l e ,   and  a  m o u n t i n g   p o c k e t   (75)  a d j a c e n t   s a i d   n u t  
(33)  f o r   r e s t r i c t i n g   i t s   r o t a t i o n ,   s a i d   p o c k e t   ( 7 5 )  

b e i n g   f o r m e d   by  a  r e t a i n i n g   member   (73)  p o s i t i o n e d  
b e t w e e n   s a i d   s h e l l s   (11 ,   1 2 ) .  

7.  The  b a t h t u b   of   c l a i m s   1  to   6,  c h a r -  
a c t e r i z e d   in  t h a t   s a i d   foam  (20)  i s   a  r e s i n o u s   p l a s t i c  
f o a m ,   and  b o t h   of  s a i d   s h e l l s   (11 ,   12)  a r e   made  o f  
p l a s t i c ,   t h e   l o w e r   s i d e   of   t h e   f i r s t   s h e l l   (11)  h a v i n g  
a  f i b e r g l a s s   c o a t i n g .  
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8.  An  a p p a r a t u s   f o r   o p e r a t i n g   a  b a t h t u b  

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

ly  e x t e n d i n g   d r a i n   p i p e ,   c h a r a c t e r i z e d   by  a  b e n d a b l e  
c a b l e   (25)  c o n n e c t e d   to   s a i d   p o p p e t   (66)  f o r   c o n t r o l -  
l i n g   i t s   m o v e m e n t ;   a  r e m o t e   c o n t r o l   u n i t   (22)  c o n n e c t e d  
to  s a i d   c a b l e   (25)  w h i c h   i s   c a p a b l e   of   c a u s i n g   s a i d  
c a b l e   (25)  to   p u l l t h e   poppet   (66)  down  and  p u s h   t h e  

p o p p e t   up;   s a i d   c o n t r o l   u n i t   (22)  h a v i n g   a  h o u s i n g   ( 4 3 )  
m o u n t a b l e   on  a  w a l l ,   s a i d   h o u s i n g   h a v i n g   an  a x i a l   b o r e  
(93)  ;  a  s l i d i n g   member   (45)  m o u n t e d   i n   t h e   b o r e   ( 9 3 )  
f o r   a x i a l   m o v e m e n t ,   w i t h   i t s   r o t a t i o n a l   m o v e m e n t   b e i n g  
r e s t r i c t e d ,   s a i d   s l i d i n g   m e m b e r   (45)  a l s o   b e i n g   c o n -  
n e c t e d   to  t h e   o p p o s i t e   end  o f   t h e   c a b l e   (25)  f rom  t h e  

p o p p e t   ( 6 6 ) ;   a  r o t a t a b l e   k n o b   (24)  m o u n t a b l e   to   t h e  
h o u s i n g   (43)  ;  and  a  s p i n d l e   (53)  e x t e n d i n g   a x i a l l y  
b e t w e e n   t h e   k n o b   (24)  and   s l i d i n g   member   (45)  h a v i n g   a  
t h r e a d e d   end ;   w h e r e b y   r o t a t i o n   of  t h e   k n o b   (24)  i n  
e i t h e r   d i r e c t i o n   c a u s e s   a x i a l   m o v e m e n t   of  t h e   s l i d i n g  
member   ( 4 3 ) ,   m o v e m e n t   o f   t h e   c a b l e   (25)  and  r e s u l t i n g  
v e r t i c a l   m o v e m e n t   of  t h e   p o p p e t   ( 6 6 ) .  

9.  The  a p p a r a t u s   of   c l a i m   8,  c h a r a c t e r i z e d  
in  t h a t   t h e r e   is  a n i n t e r n a l t h r e a d e d   b o r e   in   t h e   s l i d i n g  
member   (45)  t h a t   m e s h e s   w i t h   t h e   t h r e a d e d   end  of  s a i d  
s p i n d l e   ( 5 3 ) .  

10.  The  a p p a r a t u s   of   c l a i m   8  or   9,  c h a r -  
a c t e r i z e d   in  t h a t   a  b e a r i n g   s l e e v e   (44)  i s   p o s i t i o n e d  
b e t w e e n   t h e   s l i d i n g   member   (45)  and  h o u s i n g   (43)  ; 
and  t h e r e   i s   a  cap   b e a r i n g   (52)  on  t h e   h o u s i n g   ( 4 3 )  
f o r   c o n n e c t i o n   to   t h e   h o u s i n g   and  f o r   g u i d i n g   t h e   r o -  
t a t i o n a l   m o t i o n   of   t h e   s p i n d l e   ( 5 3 ) .  
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