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©  Drain  closure. 
@  A  drain  closure  that  has  all  the  advantages  of  and  none 
of  the  disadvantages  of  both  hand  and  foot  tub  closures.  A 
post  (24)  which  is  threaded  into  the  bottom  of  the  strainer 
body  (10)  receives  a  stopper  (41)  which  moves  up  and  down 
on  the  post  (24)  to  open  or  close  the  drain.  A  metal  spring 
(38)  carried  by  the  post  (24)  exerts  a  frictional  force  against 
the  stopper  (41)  interior  sufficient  to  hold  the  stopper  (41) 
open  an  enhance  its  sealing  ability  when  closed.  The  stopper 
(41)  can  be  closed  by  hand  or  foot.  The  stopper  (41)  cannot 
be  removed  without  first  removing  the  stopper  knob  (60). 
Out  of  sight  under  the  stopper  (41)  is  an  integral  collar  which 
receives  an  open  end  wrench  which  permits  tightening  of  the 
stopper  knob  (60)  to  a  point  where  stopper  (41)  theft  is 
virtually  eliminated. 
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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  d r a i n   c l o s u r e s   which   s e r v e  

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

which  can  a l s o   be  u s e d   in   s i n k s ,   l a u n d r y   t u b s   and  t h e  

l i k e .  

B a t h t u b   d r a i n   c l o s u r e s   a r e   of  two  b a s i c   t y p e s ;   i . e . ,   t r i p  

l e v e r   and  non  t r i p   l e v e r .   The  t r i p   l e v e r   d e v i c e   c o n s i s t s  

of  a  c l o s u r e   c o n n e c t e d   by  means   of  a  l i n k a g e   s y s t e m   to  a  

t r i p   l e v e r   h a n d l e   m o u n t e d   on  t h e   f r o n t   end  w a l l   of  t h e  

t u b .   The  c l o s u r e   i s   o p e n e d   and  c l o s e d   by  r a i s i n g   o r  

l o w e r i n g   the   t r i p   l e v e r   h a n d l e .   The  non  t r i p   l e v e r  

c l o s u r e   r e q u i r e s   d i r e c t   c o n t a c t   w i t h   hand  or  f o o t   to  o p e n  
and  c l o s e .  

The  main   p u r p o s e   of  t h e   p r e s e n t   i n v e n t i o n   is  t o  

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

hand  and  f o o t   o p e r a t e d   c l o s u r e s   w h i l e   a t   the   same  t i m e  

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

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

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

Foot   o p e r a t e d   c l o s u r e s   a r e   o p e n e d   and  c l o s e d   by  p r e s s i n g  

down  w i th   a  f o o t   on  t h e   s t o p p e r   p o r t i o n   of  the   c l o s u r e ,   a s  
d e s c r i b e d   in  U.S.   P a t e n t   Nos.  3 , 7 7 1 , 1 7 7   and  4 , 1 0 3 , 3 7 2 .  

The  p r i n c i p a l   a d v a n t a g e   c l a i m e d   o v e r   hand  o p e r a t e d  

c l o s u r e s   is   t h a t   t h e   u s e r   does   not  have  to  bend  o v e r   t o  

o p e r a t e   t he   c l o s u r e .  

In  r e a l i t y ,   i t   i s   o n l y   t h e   a b i l i t y   to  c l o s e   the   c l o s u r e  



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

r e a s o n   i s   t h a t ,   w i t h   r a r e   e x c e p t i o n s ,   t h e   c l o s u r e   i s  

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

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

i s   as  e a s y   to  f i r s t   o p e n   t he   c l o s u r e   by  hand  and  t h e n  

s t a n d   up  and  v a c a t e   t h e   tub   as  i t   i s   to  f i r s t   s t a n d   u p ,  

o p e n   t he   c l o s u r e   by  f o o t   and  t h e n   v a c a t e   t he   t u b .  

T h e r e f o r e ,   t he   a b i l i t y   to  open   a  tub  c l o s u r e   by  f o o t   i s   o f  

m i n i m a l   v a l u e   to  m o s t   u s e r s .  

The  f o o t   o p e r a t e d   c l o s u r e s   t h a t   a r e   now  a v a i l a b l e   h a v e  

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

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

r e l i a b l e   and  f a i l   more   o f t e n   t h a n   hand   o p e r a t e d   c l o s u r e s .  

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

t h a t   t h e   c l o s u r e   i s   s u s c e p t i b l e   to  damage   by  g u e s t s   i n  

h o t e l s   and  m o t e l s .   S p e c i f i c a l l y ,   f o o t   p r e s s u r e   on  o n e  

s i d e   of  t h e   s t o p p e r   i s   r e q u i r e d   to  open   t h e   c l o s u r e   w h i l e  

f o o t   p r e s s u r e   on  t h e   o p p o s i t e   s i d e   i s   r e q u i r e d   t o  

c l o s e .   Add ing   to  t h e   p r o b l e m   is   t he   f a c t   t h a t   t h e  

l o c a t i o n   of  t h e s e   two  p r e s s u r e   p o i n t s   w i l l   v a r y   f rom  t u b  

to  tub   d e p e n d i n g   u p o n   how  t i g h t l y   t h e   s t o p p e r   a s s e m b l y   i s  

t h r e a d e d   i n t o   t h e   t u b   s t r a i n e r   b o d y .   A l t h o u g h   t h e   o p e n  

c l o s e   p r e s s u r e   p o i n t s   a r e   m a r k e d   on  t h e   s t o p p e r   t o p ,  

t h e s e   m a r k i n g s   a r e   no t   l e g i b l e   to  m o s t   w h i l e   s t a n d i n g   u p  

due  to  poo r   l i g h t i n g   in   t h e   tub  b o t t o m   and  go  u n n o t i c e d   b y  

o t h e r s .   As  a  r e s u l t ,   some  g u e s t s   no t   f a m i l i a r   w i t h   t h i s  

t y p e   of  c l o s u r e ,   w i l l   s t e p   down  s e v e r a l   t i m e s   w i t h o u t  

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

and  t h e n   s t e p   down  w i t h   e x c e s s i v e   f o r c e   or   g i v e   t h e  

s t o p p e r   a  k i ck   to  f r e e   i t   up.  Damage  to  t he   c l o s u r e   c a n  

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

A  t h i r d   d i s a d v a n t a g e   i s   t he   e a s e   w i t h   wh ich   t h e  

s t o p p e r   a s s e m b l y   can   be  r e m o v e d   and  s t o l e n .   The  s t o p p e r  

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

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



l o c a t e d   in  t h e   b o t t o m   of  t he   s t r a i n e r   body .   T h i s   i s  

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

p l i e r s   or   a  w r e n c h   i s   n o r m a l l y   no t   done   s i n c e   t h e   a p p l i -  

c a t i o n   of  p r e s s u r e   on  t h e   p l a s t i c   s t o p p e r   by  p l i e r s   o r   a  
wrench   can  c a u s e   i t   to  c r a c k   o r   f l e x   e n o u g h   to  b r e a k  

t he   bond  b e t w e e n   t h e   p l a s t i c   and  the   chrome  f i n i s h .  

T h e r e f o r e ,   i t   i s   r e l a t i v e l y   e a s y   f o r   mos t   p e o p l e   to  r e m o v e  

t he   hand  t i g h t e n e d   s t o p p e r   a s s e m b l y .   U n f o r t u n a t e l y ,   s o m e  

g u e s t s   in  h o t e l s   and  m o t e l s   do  j u s t   t h a t ,   as  do  v a n d 0 s  

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

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

m a n u f a c t u r e r   of  f o o t   o p e r a t e d   c l o s u r e s   has   o f f e r e d   a  t h e f t  

r e s i s t a n t   m o d e l .   H o w e v e r ,   t h i s   d e s i g n   has  t h r e e   d i s t i n c t  

d i s a d v a n t a g e s :   (1)   i t   c o s t s   s u b s t a n t i a l l y   m o r e ;   ( 2 )  

t h e   t h e f t   r e s i s t a n t   s t o p p e r   r e q u i r e s   a  s p e c i a l   s t r a i n e r  

body  and  w i l l   n o t   f i t   any  o t h e r   s t r a i n e r   b o d y ;   and   (3)   a  

s p e c i a l   t o o l ,   a v a i l a b l e   o n l y   f rom  t h i s   m a n u f a c t u r e r ,   i s  

r e q u i r e d   to  r e m o v e   t h e   s t o p p e r .  

Hand  o p e r a t e d   tub   c l o s u r e s   a r e  m o s t   o f t e n   a  t y p e   c o m m o n l y  
r e f e r r e d   to  as  l i f t   and  t u r n   o r   l i f t   and  l o c k .   In  t h i s  

t y p e   of  u n i t ,   t h e   m e t a l   s t o p p e r   s t a y s   in  the   down  p o s i t i o n  

due  to  i t s   own  w e i g h t .   To  o p e n ,   t he   s t o p p e r   i s   l i f t e d   u p  
and  t h e n   t u r n e d   in  e i t h e r   d i r e c t i o n .   T h i s   r o t a t i o n  

p o s i t i o n s   a  s m a l l   p i n   o v e r   a  s h o u l d e r   on  e i t h e r   a  p o s t   o r  
s l e e v e   and  t h e r e b y   h o l d s   the   s t o p p e r   up  in  t he   o p e n  
p o s i t i o n .  

L i f t   and  t u r n   c l o s u r e s   have  a d v a n t a g e s   o v e r   f o o t  

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

and  t u r n   c l o s u r e s   a r e   much  s i m p l e r ,   r e q u i r e   f e w e r   m o v i n g  

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

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

and  t u r n   c l o s u r e s   can  be  made  e n t i r e l y   from  m e t a l  

( e x c e p t   f o r   t h e   n e o p r e n e   s e a l   u s e d   by  s o m e ) ,   as  p r e f e r r e d  

by  many  p l u m b e r s .  



The  d i s a d v a n t a g e s   of  l i f t   and  t u r n   c l o s u r e s   va ry   w i t h  

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

i n c o r p o r a t e s   a  m e t a l   p o s t   t h a t   m o v e s   up  and  down  i n s i d e   a  

s l e e v e   a t t a c h e d   to  t he   b o t t o m   of  t h e   s t r a i n e r   b o d y .   T h e  

b o t t o m   of  t he   p o s t   has   a  r e t a i n e r   r i n g   w h i c h   p r e v e n t s  

t h e   p o s t   from  b e i n g   p u l l e d   c o m p l e t e l y   ou t   of  t he   s l e e v e .  

A  s m a l l   peg  or  p i n   p r o t r u d e s   from  t h e   p o s t .   T h i s   peg  f i t s  

in  a  s l o t   in  t h e  u p p e r   p o r t i o n   of  t h e   s l e e v e   and   p r e v e n t s  

t h e   p o s t   from  t u r n i n g   when  in   t h e   down  or   c l o s e d   p o s i t i o n ,  

t h e r e b y   p e r m i t t i n g   t h e   s t o p p e r   to  be  t h r e a d e d   o n t o   t h e  

top  end  of  t he   p o s t .   When  t h e   s t o p p e r   i s   l i f t e d   a n d  

r o t a t e d ,   the   peg  i s   p o s i t i o n e d   o v e r   t h e   top   of  the   s l e e v e  

and  h o l d s   t he   s t o p p e r   in  t h e   o p e n   p o s i t i o n .  

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

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

a  t o o l   can  be  u s e d   to  t i g h t e n   t h e   s t o p p e r   o n t o   the   p o s t   t o  

a v o i d   b r e a k i n g   the   p e g .   A c c o r d i n g l y ,   t h e   s t o p p e r   can  b e  

r e m o v e d   r e l a t i v e l y   e a s i l y   f rom  t h e   p o s t   by  t h i e v e s   a n d  

v a n d a l s .   A n o t h e r   d i s a d v a n t a g e   i s   t h a t   t h e   peg  can  b e  

b r o k e n   i f   a  s h a r p   b low  i s   a p p l i e d   to  t he   top  of  t h e  

s t o p p e r   w h i l e   i t   is   in  t h e   up  or  o p e n   p o s i t i o n .  

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

on  one  s i d e   a t t a c h e d   to  t h e   b o t t o m   of  t he   s t r a i n e r  

b o d y .   A  b r a s s   s e t   s c r e w   l o c a t e d   o u t   of  s i g h t   is   t h r e a d e d  

t h r o u g h   an  i n t e g r a l   c o l l a r   on  t he   b o t t o m   of  t he   s t o p p e r .  
The  end  of  t h e  s e t   s c r e w   p r o j e c t s   b e n e a t h   a  head  on  top  o f  

t h e   p o s t   and  t h e r e b y   h o l d s   t h e   s t o p p e r   on  the   p o s t .   When 

the   s e t   s c r e w   is   a l i g n e d   w i t h   t h e   f l a t   on  t he   p o s t ,  

t h e   s t o p p e r   d r o p s   to  t h e   c l o s e d   p o s i t i o n .   H o w e v e r ,   w h e n  

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

of  a l i g n m e n t   w i t h   the   f l a t ,   t h e   s e t   s c r e w   r e s t s   on  a  

s h o u l d e r   to  ho ld   t h e   s t o p p e r   up  in  t h e   open   p o s i t i o n .  

A l t h o u g h   t he   p r o b l e m   of  s t o p p e r   t h e f t   i s   v i r t u a l l y  

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

a r e   c r e a t e d .   A  b low  a p p l i e d   to  t h e   s t o p p e r   w h i l e   in  t h e  

up  ( o p e n )   p o s i t i o n   can  bend   t h e   end  of  t h e   s e t   s c r e w ,   t h u s  



m a k i n g   i t   i m p o s s i b l e   to  back   t h e   s e t   s c r e w   o f f   to  p e r m i t  

r e m o v a l   of  t he   s t o p p e r   when  i t   i s   n e c e s s a r y   to  o b t a i n  

a c c e s s   to  the   d r a i n .   C o r r o s i o n   of  t he   t h r e a d s   on  the   s e t  

s c r e w   or  c o l l a r   c a u s e d   by  p r o l o n g e d   e x p o s u r e   to  m o i s t u r e  

c a n   l i k e w i s e   make  i t   d i f f i c u l t   to  back  o f f   the   s e t  

s c r e w .   Even  if   t he   s e t   s c r e w   i s   n o t   damaged   or   c o r r o d e d ,  

i t s   o u t   of  s i g h t   l o c a t i o n   m a k e s   i t   n e c e s s a r y   to  l o c a t e   i t s  

head   by  f e e l ,   L e . ,   by  a p p l y i n g   t h e   f i n g e r  t o   t h e   b o t t o m  

of  t he   s t o p p e r   u n t i l   the   head   of  t h e   s e t   s c r e w   i s  

l o c a t e d .   T h i s   is  d i f f i c u l t   a t   b e s t   and  may  b e  

i m p o s s i b l e   fo r   p e r s o n s   w i t h   l a r g e   f i n g e r s .   A l s o ,   t he   t y p e  

( p h i l l i p s   or  r e g u l a r )   and  s i z e   of  s c r e w   d r i v e r   to  use   f o r  

l o o s e n i n g   of  the   s e t   s c r e w   i s   not   known  to  p e r s o n s  
u n f a m i l i a r   w i th   t h i s   p a r t i c u l a r   c l o s u r e .  

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

a t t a c h e d   to  the   b o t t o m   of  t h e   s t o p p e r .   The  e x t e r i o r   o f  

t h e   s k i r t   has  v e r t i c a l   and  h o r i z o n t a l   g r o o v e s   w h i c h  

r e c e i v e   two  b o s s e s   p u n c h e d   i n t o   o p p o s i t e   s i d e s   of  t he   t o p  

v e r t i c a l   w a l l   of  t h e   s t r a i n e r   b o d y .   S t o p p e r   t h e f t   c a n  

be  e a s i l y   a c c o m p l i s h e d   s i m p l y   by  p u l l i n g   up  on  t h e   s t o p p e r  

and  c o n t i n u i n g   to  r o t a t e   i t .   A n o t h e r   d i s a d v a n t a g e   i s   t h a t  

a  s h a r p   b low  to  t h e   s t o p p e r   t o p   can  c a u s e   damage  to  t h e  

p l a s t i c   s k i r t   or  c a u s e   t he   b o s s e s   and  g r o o v e s   to  d i s e n g a g e  

and  t h e r e b y   jam  t h e   c l o s u r e .  

A l l   l i f t   and  t u r n   c l o s u r e s   h a v e   one  common  d i s a d v a n t a g e  

c o m p a r e d   to  f o o t   o p e r a t e d   c l o s u r e s  -   t h e y   c a n n o t   be  c l o s e d  

w i t h o u t   b e n d i n g   o v e r   and  o p e r a t i n g   the   c l o s u r e   by  h a n d .  

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

r e f e r r e d   to  as  a  p u s h - p u l l .   I t   o p e r a t e s   t he   same  as  a  

l i f t   and  t u r n   c l o s u r e   e x c e p t   t h a t   no  r o t a t i o n   of  t h e  

s t o p p e r   is   r e q u i r e d   in  o r d e r   to  keep   the   s t o p p e r   open  i n  

t h e   u p   p o s i t i o n .   The  p u s h - p u l l   s t o p p e r   f e a t u r e s   o n e  

or   more  r i g i d   p l a s t i c   l e g s   t h a t   a r e   d e f l e c t e d   to  i n s t a l l  

t h e   s t o p p e r .   The  main   d i s a d v a n t a g e   of  t h i s   d e s i g n   i s   t h a t  

a  s h a r p   p u l l   upward   is  a l l   t h a t   i s   r e q u i r e d   to  r e m o v e   t h e  



s t o p p e r .   A n o t h e r   d i s a d v a n t a g e   i s   t h a t   the   p l a s t i c   l e g s  

a r e   r e l a t i v e l y   f r a g i l e   as   c o m p a r e d   to  m e t a l   and  a r e  

s u s c e p t i b l e   to  f r a c t u r e .   A  p l a s t i c   c o n s t r u c t i o n   i s  

n e c e s s a r y   b e c a u s e   of  t h e   n e e d   f o r   t h e   l e g s   to  d e f l e c t .   As 

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

The  p r o l i f e r a t i o n   of  d e s i g n s   in  hand   and  f o o t   o p e r a t e d   t u b  

c l o s u r e s   is  a  d i r e c t   r e s u l t   of  a t t e m p t s   by  v a r i o u s  

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

t r i p   l e v e r   c l o s u r e s   f o r   many  y e a r s .   U n f o r t u n a t e l y ,  

t h e s e   d e s i g n s   h a v e   c r e a t e d   a l m o s t   as   many  p r o b l e m s   as  t h e y  

h a v e   s o l v e d .   In  a d d i t i o n ,   many  p l u m b i n g   w h o l e s a l e r s   a r e  

now  f o r c e d   to  s t o c k   s e v e r a l   d i f f e r e n t   t y p e s   of  non  t r i p  

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

c u s t o m e r s .   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   an  i m p r o v e d  

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

t h e   m e a n i n g f u l   d i s a d v a n t a g e s   of  b o t h   hand  and  f o o t  

o p e r a t e d   c l o s u r e s .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   s t o p p e r   i s  

m o u n t e d   to  s l i d e   up  and   down  on  a  s p e c i a l   p o s t   t h r e a d e d  

i n t o   t h e   b o t t o m   of  t h e   s t r a i n e r   b o d y .   The  p o s t   i s  

e q u i p p e d   w i t h   a  s p r i n g   w h i c h   e x p a n d s   a g a i n s t   t he   i n t e r n a l  

s u r f a c e   of  t he   s t o p p e r   to  p r o v i d e   a  f r i c t i o n a l   f o r c e  

s u f f i c i e n t   to  h o l d   t h e   s t o p p e r   in  p l a c e .   When  t h e  

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

h e l d   open  by  t h e   f r i c t i o n a l   f o r c e .   The  s t o p p e r   can  b e  

c l o s e d   by  p u s h i n g   down  on  any  p o r t i o n   of  i t .   I t   i s  

n o t e w o r t h y   t h a t   e i t h e r   f o o t   or   hand   p r e s s u r e   can  b e  

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

a n g l e .   The  s p r i n g   a l s o   h e l p s   to  m a i n t a i n   the   s t o p p e r   i n  

t h e   c l o s e d   p o s i t i o n   and  t h e r e b y   e f f e c t s   a  more  r e l i a b l e  

s e a l   b e t w e e n   t h e   s t o p p e r   and  s t r a i n e r   body .   In  a  

p r e f e r r e d   form  of  t h e   i n v e n t i o n ,   t h e   s p r i n g   t a k e s   t he   f o r m  

of  an  i n t e r r u p t e d   r i n g   w h i c h   f i t s   in  a  g r o o v e   in  t h e  

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

s t o p p e r   to  a p p l y   t h e   n e c e s s a r y   f r i c t i o n a l   f o r c e .   A l t e r -  

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



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

A  k n o b   i s   t h r e a d e d   i n t o   the   top  of  the   s t o p p e r   to  e n c l o s e  

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

t h e f t   i s   t h e   f a c t   t h a t   t he   knob  and  s t o p p e r   a p p e a r   t o  

be  a  s i n g l e   i n t e g r a l   p a r t .  

The  m a n n e r   in   wh ich   the   d r a i n   c l o s u r e   i s   c o n s t r u c t e d   a n d  

a s s e m b l e d   e s s e n t i a l l y   e l i m i n a t e s   t h e   p r o b l e m   of  s t o p p e r  

t h e f t .   At  t h e   same  t i m e ,   t he   s t o p p e r   can   be  e a s i l y  

c l o s e d   by  hand   or   f o o t   and  can  e a s i l y   be  o p e n e d   by  h a n d  

w h i l e   t h e   u s e r   i s   s i t t i n g   in  t he   b a t h t u b .   The  u n i t   i s  

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

a c t u a t e d   c l o s u r e s ,   and  i t   can  be  m a n u f a c t u r e d   e n t i r e l y  

f rom  m e t a l   to  mee t   the   r e q u i r e m e n t s   of  m a n y  

p l u m b e r s .   T h e r e   i s   no  c y c l i n g   of  s p r i n g s   or   o t h e r   p a r t s  

t h a t   can   l e a d   to  f a t i g u e   or   wear   p r o b l e m s ,   and  e v e n  

r e p e a t e d   s e v e r e   b lows   to  the  s t o p p e r   do  no t   c a u s e  

s i g n i f i c a n t   d a m a g e .   In  a d d i t i o n ,   a  more  e f f e c t i v e   s e a l   i s  

p r o v i d e d   in  t he   c l o s e d   p o s i t i o n   due  to  t he   f r i c t i o n a l  

f o r c e   a p p l i e d   by  t h e   s p r i n g .  

In  t h e   a c c o m p a n y i n g   d r a w i n g s   wh ich   form  a  p a r t   of  t h e  

s p e c i f i c a t i o n   and  a r e   to  be  r e a d   in  c o n j u n c t i o n   t h e r e w i t h  

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

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

F i g .   1  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  a  b a t h t u b   d r a i n  

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

t h e   p r e s e n t   i n v e n t i o n ,   w i t h   a  p o r t i o n   of  t h e   s t r a i n e r  

b o d y   b r o k e n   away  for   p u r p o s e s   of  i l l u s t r a t i o n ;  

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

t a k e n   on  a  v e r t i c a l   p l a n e   and  s h o w i n g   t h e   s t o p p e r   in  t h e  

c l o s e d   p o s i t i o n ;  

F i g .   3  i s   a  s e c t i o n a l   view  s i m i l a r   to  F i g .   2,  b u t   s h o w i n g  

t h e   s t o p p e r   r a i s e d   to  the   open  p o s i t i o n ;  



F i g .   4  i s   a  s e c t i o n a l   v iew  t a k e n   g e n e r a l l y   a l o n g   l i n e   4 - 4  

of   F i g .   3  in  t h e   d i r e c t i o n   of  t h e   a r r o w s ;  

F i g .   5  i s   a  s e c t i o n a l   v iew  s i m i l a r   to  F i g .   2  b u t   s h o w i n g   a 

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

i n   t h e   c l o s e d   p o s i t i o n ;  

F i g .   6  i s   a  s e c t i o n a l   v iew  s i m i l a r   to  F i g .   5,  b u t   w i t h   t h e  

s t o p p e r   in  t h e   open  p o s i t i o n ;   a n d  

F i g .   7  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e   p o s t   and  t h e  

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

e m b o d i m e n t   of  t h e   i n v e n t i o n .  

R e f e r r i n g   now  to  t he   d r a w i n g   in  d e t a i l   and  i n i t i a l l y  

to   F i g s .   1 - 4 ,   n u m e r a l   10  g e n e r a l l y   d e s i g n a t e s   a  s t r a i n e r  

b o d y   h a v i n g   a  c y l i n d r i c a l   w a l l   12  w h i c h   i s   e x t e r n a l l y  

t h r e a d e d   a t   14  in   o r d e r   to  t h r e a d   i n t o   a  d r a i n   f i t t i n g  

u n d e r   t h e   f l o o r   of  a  b a t h t u b   ( o r   a  s i n k ,   l a u n d r y   tub   o r  

o t h e r   d r a i n   o p e n i n g ) .   W i t h i n   t h e   s t r a i n e r   b o d y ,   a  
d r a i n   p a s s a g e   15  i s   p r o v i d e d   f o r   d r a i n i n g   of  l i q u i d   f r o m  

t h e   t u b .   The  top   edge  of  t he   s t r a i n e r   body   10  i s   p r o v i d e d  

w i t h   an  a n n u l a r   f l a n g e   16.  The  t o p   o r   e n t r y   to  p a s s a g e   15 

i s   t a p e r e d   o r   b e v e l e d   as  i n d i c a t e d   by  n u m e r a l   17,  a l t h o u g h  

i t   n e e d   n o t   be .   Formed  w i t h i n   t h e   l o w e r   p o r t i o n   o f  

t h e   s t r a i n e r   b o d y   is   a  r i n g   18  c a r r i e d   on  a  s p i d e r   20  

s e c u r e d   to  t h e   i n s i d e   s u r f a c e   of  t h e   w a l l   12.  The  r i n g   18 

i s   c o n c e n t r i c   w i t h   w a l l   12  and  h a s   i n t e r n a l   t h r e a d s   2 2 .  

M o u n t e d   w i t h i n   t h e   s t r a i n e r   b o d y   10  i s   a  b r a s s   p o s t   24  

h a v i n g   m a l e   t h r e a d s   26  on  i t s   b o t t o m   end  t h a t   m a t e   w i t h  

t h e   f e m a l e   t h r e a d s   22  of  r i n g   18.  The  p o s t   24  can  t h u s   b e  

t h r e a d e d   i n t o   r i n g   18  and  is   m o u n t e d   in   t h i s   m a n n e r   t o  

e x t e n d   a l o n g   t h e   c e n t r a l   a x i s   of  t h e   s t r a i n e r   b o d y .   T h e  

m a i n   body   o r   s h a n k   of  p o s t   24  i s   c y l i n d r i c a l .   A  f l a t  

h e a d   32  i s   f o r m e d   on  t h e   u p p e r   end   of  p o s t   24.  The  h e a d  

32  i s   e n l a r g e d   in  d i a m e t e r   c o m p a r e d   to  t he   s h a n k   of  p o s t  

2 4 .  



An  a n n u l a r   g r o o v e   36  i s   f o rmed   in   t h e   s h a n k   of  p o s t   28  a t  

a  l o c a t i o n   s o m e w h a t   above   i t s   m i d p o i n t .   An  a r c u a t e   m e t a l  

s p r i n g   e l e m e n t   38  i s   i n s e r t e d   i n t o   g r o o v e   36  and  f i t s  

c l o s e l y   t h e r e i n .   The  s p r i n g   e l e m e n t   38  has   t h e   s h a p e   of  a  

d i s c o n t i n u e d   or  i n t e r r u p t e d   r i n g   w i t h   two  f r e e   ends   40  

s p a c e d   a p a r t   and  c o n f r o n t i n g   one  a n o t h e r .   The  e n d s   40  a r e  

p r e f e r a b l y   r o u n d e d   so  t h a t   no  s h a r p   c o r n e r s   a r e   p r e s e n t e d .  

F i t t e d   on  p o s t   24  is   a  m e t a l   s t o p p e r   41  h a v i n g   a  d i s k  

s h a p e d   head  42  and  an  i n t e g r a l   s l e e v e   44  p r o j e c t i n g  

from  i t s   l o w e r   s u r f a c e .   The  h e a d   42  h a s   an  e n l a r g e d  

f l a n g e   45  f o r m i n g   i t s   top  s u r f a c e .   A  c y l i n d r i c a l   b o r e   4 6  

i s   f o rmed   c e n t r a l l y   t h r o u g h   t h e   s t o p p e r   41.   The  b o r e   i s  

s u r r o u n d e d   by  an  i n t e r n a l   s u r f a c e   47  of  t h e   s t o p p e r .   T h e  

u p p e r   p o r t i o n   of  the   b o r e   46  w i t h i n   h e a d   42  l a r g e r  

t h a n   t he   r e m a i n d e r   of  the   b o r e   and  i s   i s   i n t e r n a l l y  

t h r e a d e d   a t   48.  An  u p w a r d l y   f a c i n g   a n n u l a r   s h o u l d e r   50  i s  

f o r m e d   w i t h i n   t he   b o r e   a t   the   l o w e r   end  of  t he   t h r e a d e d  

p o r t i o n   48  where   i t   i n t e r s e c t s   w i t h   t h e   ma in   b o r e   s u r f a c e  

4 7 .  

The   s t o p p e r   head  42  is   l a r g e r   in  d i a m e t e r   t h a n   t he   d r a i n  

p a s s a g e   15  p r o v i d e d   w i t h i n   t he   s t r a i n e r   b o d y   10.  A 

f l a p p e r   t y p e   g a s k e t   52  i n c l u d e s   a  r i n g   p o r t i o n   52a  w h i c h  

f i t s   c l o s e l y   in  an  a n n u l a r   g r o o v e   54  f o r m e d   in  t h e  

o u t e r   edge  of  t he   s t o p p e r   head  a t   a  l o c a t i o n   i m m e d i a t e l y  

b e l o w   t h e   f l a n g e   45.  The  g a s k e t   52  a l s o   i n c l u d e s   a  r i m  

p o r t i o n   52b  w h i c h   p r o j e c t s   g e n e r a l l y   o u t w a r d l y   from  t h e  

r i m   52a .   In  t h i s   n a t u r a l   u n d e f o r m e d   c o n d i t i o n ,   t h e   r i m  

52b  has   a  f r u s t o - c o n i c a l   s h a p e .   When  t h e   s t o p p e r   4 1  

i s   in  t h e   f u l l y   c l o s e d   p o s i t i o n   s h o w n   in   F i g .   2,  t h e   r i m  

52b  is   p r e s s e d   f l a t   a g a i n s t   t h e   s t r a i n e r   body   f l a n g e   16  b y  

t h e   s t o p p e r   f l a n g e   45  to  form  a  t i g h t   s e a l   w h i c h   c l o s e s  

t h e   d r a i n   p a s s a g e   15.  In  the   o p e n   p o s i t i o n   of  t h e   s t o p p e r  

shown  in  F i g .   3,  the   s t o p p e r   h e a d   and   f l a p p e r   a r e  

d i s p l a c e d   w e l l   above   the   top  of  t h e   s t r a i n e r   b o d y ,   and  t h e  

d r a i n  i s   t h e n   o p e n e d   for   d r a i n a g e   of   l i q u i d   f rom  t h e  

b a t h t u b   or   o t h e r   v e s s e l   e q u i p p e d   w i t h   t he   d r a i n   c l o s u r e .  



I t   s h o u l d   be  u n d e r s t o o d   t h a t   t he   f l a p p e r   52  i s   o p t i o n a l  

and  i s   no t   n e c e s s a r y   f o r   a  s a t i s f a c t o r y   s e a l ,   a l t h o u g h   i t  

d o e s   p r o v i d e   some  a d d e d   p r o t e c t i o n   a g a i n s t   l e a k a g e .   T h e  

s t o p p e r   may  i n s t e a d   be  e q u i p p e d   w i t h   an  O - r i n g   o r   a n o t h e r  

t y p e   of  s e a l i n g   e l e m e n t ,   o r   i t   may  be  c o n s t r u c t e d   t o  

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

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

n o t   d e p e n d   upon   any   p a r t i c u l a r   s e a l   to  work  e f f e c t i v e l y .  

The  b o r e   46  has   a  s l i g h t l y   l a r g e r   d i a m e t e r   t h a n   t h e  

p o s t   24 ,   and  t h e   s t o p p e r   41  i s   r e c e i v e d   on  p o s t   24  f o r   u p  
and  down  s l i d i n g   m o v e m e n t   t h e r e o n   b e t w e e n   t he   open   p o s i -  

t i o n   ( F i g .   3)  and   t h e   c l o s e d   p o s i t i o n   ( F i g .   2 ) .   At  t h e  

s ane   t i m e ,   t h e   c l o s e   f i t   of  b o r e   46  on  p o s t   24  p r e v e n t s  

t h e   s t o p p e r   a s s e m b l y   f rom  w o b b l i n g .   In  a d d i t i o n ,   t h e  

f i t   of  p o s t   24  in   b o r e   46  p e r m i t s   t h e   s t o p p e r   41  to  t u r n  

a b o u t   t h e   a x i s   of  t h e   v e r t i c a l   p o s t   24.   When  s t o p p e r   4 1  

i s   f i t t e d   on  p o s t   24 ,   t h e   i n t e r n a l   s t o p p e r   s u r f a c e   4 7  

c o m p r e s s e s   s p r i n g   38  i n t o   g r o o v e   36.  The  i n t e r n a l   s p r i n g  

f o r c e   of  t he   c a n p r e s s e d   s p r i n g   38  c a u s e s   t he   s p r i n g   t o  

e x p a n d   r a d i a l l y   a g a i n s t   s u r f a c e   47  a t   a l l   p o s i t i o n s   of  t h e  

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

and  s t o p p e r .  

In  a s s e m b l i n g   t h e   c l o s u r e ,   t h e   s t o p p e r   41  i s   a p p l i e d  

to  t h e   b o t t o m   end   of  p o s t   24,   and  t h e   e n l a r g e d   h e a d   32  o f  

t he   p o s t   is   a b l e   to  e n t e r   t he   t h r e a d e d   a r e a   48  b u t   n o t   t h e  

s m a l l e r   main  p o r t i o n   of  b o r e   46.  The  h e a d   32  c o n t a c t s  

s h o u l d e r   50  to  p r e v e n t   t h e   s t o p p e r   f rom  b e i n g   l i f t e d   o f f  

t he   top   of  t h e   p o s t   24  o r   moving   u p w a r d l y   on  t h e   p o s t  

b e y o n d   the   p o s i t i o n   shown  in  F i g .   3 .  

The  u p p e r   end  of  b o r e   46  i s   c l o s e d   by  a  knob  60  h a v i n g   a  

k n u r l e d   e x t e r i o r   s u r f a c e   62.  The  l o w e r   end  of  t h e   k n o b   i s  

e x t e r n a l l y   t h r e a d e d   a t   64  in  o r d e r   to  mate   w i t h   t h e  

i n t e r n a l   t h r e a d s   48  f o r m e d   in  t he   u p p e r   p o r t i o n   of  b o r e  

46.  When  t h e   knob   60  i s   t h r e a d e d   i n t o   t h e   s t o p p e r   h e a d  

42,  i t   c l o s e s   t h e   top   end  of  b o r e   46  and  e n c l o s e s   t h e   h e a d  



32  of  t h e   p o s t .   E x t e n d i n g   u p w a r d l y   i n t o   k n o b   60  i s   a n  

i n t e r n a l   b l i n d   p a s s a g e   66  h a v i n g   a  s l i g h t l y   l a r g e r  

d i a m e t e r   t h a n   t h e   p o s t   head  32.  The  head   32  of  p o s t   24  i s  

a c c o m m o d a t e d   w i t h i n   p a s s a g e   66,  as  b e s t   s h o w n   in  F i g .   2 .  

Knob  60  f a c i l i t a t e s   l i f t i n g   of  t he   s t o p p e r   a n d  

i n h i b i t s   s t o p p e r   t h e f t ,   as  w i l l   be  e x p l a i n e d   more  f u l l y .  

Wi th   p a r t i c u l a r   r e f e r e n c e   to  F i g s .   1  and  4,  t h e   s l e e v e   4 4  

is   p r o v i d e d   w i t h   f l a t   o p p o s i t e   s i d e s   68  f o r   r e c e i v i n g   a  

s t a n d a r d   9 / 1 6   i nch   open   end  w r e n c h .   As  b e s t   shown  i n  

F i g .   3,  t h e   s l e e v e   44  and  i t s   f l a t   s i d e s   68  a r e   e x p o s e d  

s u f f i c i e n t l y   to  r e c e i v e   a  wrench   o n l y   when  t h e   s t o p p e r   i s  

in  t h e   f u l l y   open  p o s i t i o n .   By  a p p l y i n g   a  w r e n c h   to  t h e  

f l a t   s i d e s   68,  t h e   s t o p p e r   a s s e m b l y   c a n   be  h e l d   in  p l a c e  

w h i l e   knob  60  i s   t h r e a d e d   t i g h t l y   i n t o   t h e   s t o p p e r   b y  

a p p l y i n g   p l i e r s   or   a n o t h e r   t o o l   to  t he   k n u r l e d   p o r t i o n   62  

of  t he   k n o b .   When  t h e   knob  has  been   f u l l y   t i g h t e n e d   o n  

t h e   s t o p p e r ,   i t   a p p e a r s   to  be  an  i n t e g r a l   p a r t   of  t h e  

s t o p p e r   r a t h e r   t h a n   a  s e p a r a t e   p a r t   as   i t   a c t u a l l y   i s .  

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

s t o p p e r   41  to  t h e   p o s t   24  and  t h e n   t h r e a d i n g   t h e   l o w e r   e n d  

26  of  t h e   p o s t   i n t o   r i n g   18  of  the   s t r a i n e r   b o d y .   T h e  

knob  60  i s   t h e n   t h r e a d e d   o n t o   the   top   of  t h e   s t o p p e r   t o  

c o m p l e t e   t h e   i n s t a l l a t i o n .   Once  i n s t a l l e d ,   t h e  

s t o p p e r   41  c a n n o t   be  r e m o v e d   from  p o s t   24  u n t i l   t h e   k n o b  

60  h  as  f i r s t   b e e n   r e m o v e d   and  p o s t   24  h a s   b e e n  

d i s c o n n e c t e d   f rom  t h e   s t r a i n e r   body   1 0 .  

Normal  i n s t a l l a t i o n   c a l l s   fo r   the   i n s t a l l e r   to  g r a s p  
the   s t o p p e r   41  in   one   h a n d ,   t h r e a d   on  t h e   knob   60  w i t h   t h e  

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

or   a  w r e n c h .   For  a d d i t i o n a l   p r o t e c t i o n   a g a i n s t   s t o p p e r  

t h e f t ,   t h e   i n s t a l l e r   may  a p p l y   a  s t a n d a r d   9 / 1 6   i n c h   o p e n  
end  w r e n c h   to  t h e   f l a t   s i d e s   68  of  s l e e v e   44  in   o r d e r  

to  h o l d   t h e   s t o p p e r   w h i l e   t he   knob  60  i s   f u r t h e r   t i g h t e n e d  

w i t h   p l i e r s   or  a  w r e n c h .  



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

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

s t o p p e r   t h e f t s   a r e   s p u r   of  the   moment   and  a r e   a c c o m p l i s h e d  

w i t h o u t   t h e   u se   of  any   t o o l s .   Very  few  p e o p l e   have   a  

s t r o n g   e n o u g h   g r i p   to  u n s c r e w   the  knob  60  w h i c h   i s  

n e c e s s a r y   f o r   s t o p p e r   r e m o v a l .   In  a d d i t i o n ,   t h e   knob  6 0  

and  t h e   s t o p p e r   41  a p p e a r   to  be  a  s i n g l e   i n t e g r a l   p i e c e ,  

s i m i l a r   to  m o s t   l i f t   and  t u r n   s t o p p e r s   now  on  t h e  

m a r k e t .   T h i s   a l o n e   d e t e r s   some  s t o p p e r   t h e f t s .   In  o r d e r  

to  r e m o v e   p o s t   24 ,   i t   m u s t   be  t h r e a d e d   o u t   of  t h e   r i n g  

22,   and  t h e   p o s t   i s   no t   a c c e s s i b l e   f o r   t u r n i n g .   T h e  

s t o p p e r   41  t u r n s   on  t h e   p o s t   to  f r u s t r a t e   any   a t t e m p t   t o  

u n s c r e w   t h e   p o s t   by  t u r n i n g   the   s t o p p e r .  

In  u s e   of  t h e   d r a i n   c l o s u r e ,   t he   s t o p p e r   41  can   b e  

moved  to  t h e   c l o s e d   p o s i t i o n   of  F i g .   2  s i m p l y   by  p r e s s i n g  

d o w n w a r d l y   w i t h   h a n d   or   f o o t   on  t h e   s t o p p e r   o r   knob  6 0 .  

The  s t o p p e r   t h e n   s l i d e s   d o w n w a r d l y   u n t i l   t h e   f l a p p e r   52  i s  

f l a t t e n e d   and  s e a l s   t i g h t l y   a g a i n s t   t h e   f l a n g e   16  of  t h e  

s t r a i n e r   b o d y .   In  a d d i t i o n   to  the   w e i g h t   of  t h e  

s t o p p e r   a s s e m b l y ,   t h e   f r i c t i o n   p r o v i d e d   by  t h e   s p r i n g   38  

h e l p s   to  r e t a i n   t h e   s t o p p e r   in  t he   c l o s e d   p o s i t i o n ,  

t h e r e b y   e n h a n c i n g   i t s   e f f e c t i v e n e s s   in  p r e v e n t i n g   l e a k a g e .  

I t   i s   n o t e d   t h a t   t h e   f o o t   o r   hand  p r e s s u r e   can   b e  

a p p l i e d   to  any   p o r t i o n   of  t he   s t o p p e r   a s s e m b l y   a t  

v i r t u a l l y   any  a n g l e   and  w i t h o u t   the   need   f o r   u n d u e  

f o r c e .   The  o n l y  f o r c e   t h a t   n e e d s   to  be  o v e r c o m e   to  move  

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

p r o v i d e d   by  t h e   s p r i n g   38  b e a r i n g   a g a i n s t   t h e   i n t e r n a l  

s u r f a c e   47  a r o u n d   b o r e   4 6 .  

To  o p e n   t h e   d r a i n   c l o s u r e ,   knob  60  i s   g r a s p e d   and  p u l l e d  

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

p o s i t i o n   of  F i g .   3.  T h i s   i s   e a s i l y   d o n e   s i n c e   t h e  

u s e r   w i l l   be  s i t t i n g   in   t h e   b a t h t u b  a t   t h e   t i m e   i t  i s   t o  

be  d r a i n e d .   When  t h e   s t o p p e r   a s s e m b l y   h a s   b e e n   r a i s e d   t o  

t h e   f u l l y   open   p o s i t i o n ,   i t   can  be  r e l e a s e d ,   and  t h e  



f r i c t i o n a l   f o r c e   p r o v i d e d   by  t h e   s p r i n g   38  e x p a n d i n g  

a c t i n g   a g a i n s t   s u r f a c e   47  t h e r e a f t e r   r e t a i n s   t he   s t o p p e r  

in   t he   open   p o s i t i o n .   The  c a n p r e s s e d   s p r i n g   38  e x p a n d s  

o u t w a r d l y   w i th   s u f f i c i e n t   f o r c e   to  p r o v i d e   a  f r i c t i o n a l  

f o r c e   b e t w e e n   the   s p r i n g   and  s t o p p e r   t h a t   is   g r e a t e r  

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

w e i g h t   of  the   s t o p p e r   i s   i n s u f f i c i e n t   to  l o w e r   i t   from  t h e  

open   p o s i t i o n ,   and  i t   i s   m a i n t a i n e d   in  t h e  o p e n   p o s i t i o n  

u n t i l   a g a i n  m o v e d   by  hand   o r   f o o t   to  t he   c l o s e d  

p o s i t i o n .   The  f r i c t i o n a l   f o r c e   i s   t he   s o l e   f o r c e  

h o l d i n g   the   s t o p p e r   o p e n ,   and  i t   can   be  o v e r c o m e   b y  

p u s h i n g   d o w n w a r d l y   w i t h   t h e   hand   or   f o o t .  

I t   is   p o i n t e d   ou t   t h a t   t h e   s p r i n g   38  i s   m a i n t a i n e d   a t   a l l  

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

and  is  not  s t r e t c h e d   and  c o m p r e s s e d   e a c h   t ime   the   u n i t   i s  

c y c l e d   b e t w e e n   t h e   open   and   c l o s e d   p o s i t i o n s .   C o n s e -  

q u e n t l y ,   t h e   s p r i n g   i s   n o t   s u b j e c t   to  f a t i g u e   or  o t h e r  

f a i l u r e   due  to  c y c l i n g ,   and   i t   can  c o n t i n u e   to  m a i n t a i n  

t h e   same  f o r c e   a g a i n s t   s u r f a c e   47  v i r t u a l l y  

i n d e f i n i t e l y .   I t   is   a l s o   n o t e d   t h a t   t h e   a b i l i t y   of  t h e  

s t o p p e r   a s s e m b l y   to  r o t a t e   on  p o s t   24,  a l o n g   w i t h   t h e  

r o u n d e d   c o n f i g u r a t i o n   of  t h e   s p r i n g   e n d s   40,  m i n i m i z e s   t h e  

w e a r   on  t h e   s t o p p e r   s u r f a c e   47  and  a v o i d s   the   f o r m a t i o n   o f  

g r o o v e s   t h e r e i n .  

I t   is   t h u s   a p p a r e n t   t h a t   t h e   u n i q u e   d r a i n   c l o s u r e   of  t h i s  

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

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

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

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

d e v i c e s ,   and  ye t   i t   t a k e s   f u l l   a d v a n t a g e   of  the   m a i n  

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

a b i l i t y   to  e f f e c t   c l o s u r e   w i t h   t he   f o o t   w i t h o u t   t h e  

n e c e s s i t y   of  b e n d i n g   down.   A l s o ,   t h e   c l o s u r e   can  b e  

c o n s t r u c t e d   e n t i r e l y - f r o m   m e t a l   ( e x c e p t   fo r   the   f l a p p e r   5 2  

i f   i t   is  p r o v i d e d ) ,   as  p r e f e r r e d   by  m o s t   p l u m b e r s   a n d  

r e q u i r e d   by  many.  T h e r e   i s   no  t e n d e n c y   for   the   s t o p p e r  



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

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

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

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

c o n c e n t r a t e d   a t   a n y  o n e   a r e a   or   on  a n y  o n e   p a r t .  

The  e n t i r e   c l o s u r e   u n i t ,   i n c l u d i n g   t h e   s t r a i n e r   body   1 0 ,  

c an   be  i n s t a l l e d   on  b o t h   new  and  e x i s t i n g   b a t h t u b s   and  o n  

o t h e r   v e s s e l s   s u c h   as  s i n k s ,   l a u n d r y   t u b s   and  s i m i l a r  

c o n t a i n e r s   w h i c h   m u s t   be  d r a i n e d .   I t   i s   i m p o r t a n t   t o  

n o t e   t h a t   t h e   s t o p p e r   41  and  p o s t   24  can  be  i n s t a l l e d   i n  

an  e x i s t i n g   s t r a i n e r   b o d y   in  p l a c e   of  the   f o o t   o p e r a t e d  

s t o p p e r   t h a t   was  o r i g i n a l l y   in  t h e   s t r a i n e r   body .   I t   i s  

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

r e p l a c e m e n t   k i t   fo rm  w i t h o u t   t h e   s t r a i n e r   body   f o r  

i n s t a l l a t i o n   in   e x i s t i n g   s t r a i n e r   b o d i e s   to  r e p l a c e   f o o t  

o p e r a t e d   s t o p p e r s .  

F i g s .   5-7  i l l u s t r a t e   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

i n v e n t i o n   w h i c h   f o r   t h e   mos t   p a r t   i s   i d e n t i c a l   to  t h e  

e m b o d i m e n t   shown  in  F i g s .   1 - 4 ,   as  i n d i c a t e d   by  the   use  o f  

t h e   same  r e f e r e n c e   n u m e r a l s   fo r   i d e n t i c a l   p a r t s .   The  o n l y  

s i g n i f i c a n t   d i f f e r e n c e   in   t h e   e m b o d i m e n t   shown  in  F i g s .   5 -  

7,  i s   t h a t   t h e   g r o o v e   36  and  s p r i n g   38  a r e   e l i m i n a t e d   a n d  

r e p l a c e d   by  a  l a t e r a l   b l i n d   p a s s a g e   136  in  p o s t   24  a n d  

a  c o i l e d   c o m p r e s s i o n   s p r i n g   138  w h i c h   a c t s   a g a i n s t   a  m e t a l  

b a l l   140.  The  p a s s a g e   136  e x t e n d s   g e n e r a l l y   r a d i a l l y   i n t o  

s h a n k   28  and  r e c e i v e s   t h e   s p r i n g   138 .   The  s p r i n g   e n g a g e s  
t h e   ba se   o r   b l i n d   end  of  p a s s a g e   136  a t   one  end  and  t h e  

b a l l   140  a t   t h e   o t h e r   e n d .   The  b a l l   i s   u r g e d  

o u t w a r d l y   by  s p r i n g   138  and  p r o j e c t s   s l i g h t l y   o u t   o f  

p a s s a g e   136  so  t h a t   i t   can   e n g a g e   and  a p p l y   a  f r i c t i o n  

f o r c e   a g a i n s t   t h e   i n t e r n a l   s u r f a c e   147  of  s t o p p e r   1 4 1 .  

The  b e v e l e d   s u r f a c e   17  shown  in  F i g s .   1-4  may  b e  

e l i m i n a t e d   in  t h e   s t r a i n e r   body  shown  in  F i g s .   5  a n d  

6,  as   may  t h e   e n l a r g e d   f l a n g e   45  on  t h e   s t o p p e r   h e a d .  

The  form  of  t h e   i n v e n t i o n   shown  in  F i g s .   5-7  d i f f e r s   f r o m  



t h a t   of  F i g s .   1-4  o n l y   in  t he   s p e c i f i c   a r r a n g e m e n t   of  t h e  

s p r i n g   a c t i o n   b e t w e e n   t he   p o s t   and  s t o p p e r .   As  shown  i n  

F i g .   5,  when  the   s t o p p e r   i s   p u s h e d   d o w n w a r d l y   to  t h e  

c l o s e d   p o s i t i o n ,   t h e   g a s k e t   r im  52b  s e a t s   f i r m l y   on  top   o f  

t h e   f l a n g e   16  of  the   s t r a i n e r   body  in  o r d e r   to  p r o v i d e  

a  s e a l   b e t w e e n   t h e   g a s k e t   and  s t r a i n e r   b o d y   f o r   e f f e c t i v e  

c l o s i n g   of  the   d r a i n .   The  use  of  t h e   f l a p p e r   52  p e r m i t s  

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

t h e y   i n c l u d e   the   b e v e l e d   s u r f a c e   1 7 .  

When  t h e   s t o p p e r   41  has   been   r a i s e d   to  t h e   f u l l y   o p e n  

p o s i t i o n   of  F i g .   6  and  r e l e a s e d ,   t h e   f r i c t i o n a l   f o r c e  

e x e r t e d   by  b a l l   140  a g a i n s t   s u r f a c e   47  r e t a i n s   the  s t o p p e r  

in  i t s   open  p o s i t i o n   in  much  the   same  m a n n e r   as  s p r i n g  

38.  The  c o m p r e s s i o n   s p r i n g   138  p u s h e s   o u t w a r d l y   o n  

b a l l   140  w i t h   e n o u g h   f o r c e   to  p r o v i d e   a  f r i c t i o n a l   f o r c e  

b e t w e e n   the   b a l l   and  s t o p p e r   t h a t   i s   g r e a t e r   t h a n   t h e  

w e i g h t   of  t he   s t o p p e r   a s s e m b l y .   L i k e   s p r i n g   38,  s p r i n g  

138  i s   m a i n t a i n e d   u n d e r   v i r t u a l l y   t he   same  c o m p r e s s i o n   a t  

a l l   t i m e s   and  is  n o t   c y c l e d   s u c h   t h a t   i t   wou ld   b e  

s u b j e c t   to  f a t i g u e .   A l s o ,   t he   a b i l i t y   of  p o s t   26  t o  

r o t a t e   r e s u l t s   in  even   wear  and  a v o i d s   t h e   f o r m a t i o n   o f  

r u t s   in   t he   s u r f a c e   4 7 .  

Like  t h e   s t o p p e r   a s s e m b l y   of  F i g s .   1 - 4 ,   t h e   s t o p p e r  

a s s e m b l y   shown  in  F i g s .   5  and  6  can  be  p r o v i d e d   a l o n g   w i t h  

t h e   s t r a i n e r   body  10  or   i t   can  be  p r o v i d e d   a l o n e   t o  

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

t h a t   of  a  c o n v e n t i o n a l   f o o t   o p e r a t e d   c l o s u r e .   In  o r d e r   t o  

c a r r y   o u t   t he   r e p l a c e m e n t ,   the   e x i s t i n g   s t o p p e r  

a s s e m b l y   i s   r emoved   from  the   s t r a i n e r   b o d y ,   and  the  new  

s t o p p e r   i s   i n s t a l l e d   in  t he   s t r a i n e r   b o d y   in  p l a c e   of  t h e  

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

same  m a n n e r   s e t   f o r t h   in  c o n n e c t i o n   w i t h   F i g s .   1 - 4 ,   a n d  

t h e   s t o p p e r   a s s e m b l y   f u n c t i o n s   in  e s s e n t i a l l y   the   s a m e  

m a n n e r   d e s c r i b e d   p r e v i o u s l y   in  c o n n e c t i o n   w i t h   F i g s .   1 -  

4 .  



I  have   f o u n d   t h e   s p r i n g   38  to  be  p r e f e r a b l e   f rom  a  

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

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

a r r a n g e m e n t   s h o w n   in   F i g s .   5-7  a l s o   w o r k s   in  a  

s a t i s f a c t o r y   m a n n e r .  

From  the   f o r e g o i n g ,   i t   w i l l   be  s e e n   t h a t   t h i s   i n v e n t i o n   i s  

one  we l l   a d a p t e d   t o  a t t a i n   a l l   t h e   e n d s   and  o b j e c t s  

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

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

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

s u b c o m b i n a t i o n s   a r e   of  u t i l i t y   and  may  be  e m p l o y e d   w i t h o u t  

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

c o n t e m p l a t e d   by  and  i s   w i t h i n   t he   s c o p e   of  t h e   c l a i m s .  

S i n c e   many  p o s s i b l e   e m b o d i m e n t s   may  be  made  of  t h e  

i n v e n t i o n   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   t h e r e o f ,   i t   i s  

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

in  t he   a c c o m p a n y i n g   d r a w i n g   i s   to  be  i n t e r p r e t e d   a s  

i l l u s t r a t i v e   and  no t   in  a  l i m i t i n g   s e n s e .  



1.  A  d r a i n   c l o s u r e   f o r   c o n t r o l l i n g   a  d r a i n   h a v i n g   a  

s t r a i n e r   body   ( 1 0 ) ,   s a i d   d r a i n   c l o s u r e   c o m p r i s i n g :   a  p o s t  

(24)   a d a p t e d   to  be  m o u n t e d   to  t he   s t r a i n e r   body  ( 10) ;  a  

s t o p p e r   (14)  m o u n t e d   on  s a i d   p o s t   (24)   fo r   s l i d i n g  

movemen t   t h e r e o n   b e t w e e n   open   and  c l o s e d   p o s i t i o n s ;  

s e a l   means   (52)   on  s a i d   s t o p p e r   (41)   a d a p t e d   to  s e a l  

a g a i n s t   the   s t r a i n e r   body   (10)   in  the   c l o s e d   p o s i t i o n   o f  

s a i d   s t o p p e r   (41)   and  to  r e l e a s e   from  t he   s t r a i n e r   b o d y  

(10)   in  t h e   open   p o s i t i o n   of  s a i d   s t o p p e r   ( 4 1 ) ;   a n d  

f r i c t i o n   means   (38)   e x e r t i n g   a  f r i c t i o n a l   f o r c e  

b e t w e e n   s a i d   p o s t   ( 2 4 )   and  s t o p p e r   (41)   to  m a i n t a i n   s a i d  

s t o p p e r   (41)   in  t h e   open   p o s i t i o n   by  f r i c t i o n   when  m o v e d  

t h e r e t o ,   s a i d   f r i c t i o n   means   (38)   p r o v i d i n g   the   s o l e   f o r c e  

a c t i n g   to  hold   s a i d   s t o p p e r   ( 4 1 )   in  t he   open  p o s i t i o n   a n d  

b e i n g   o v e r c o m e   by  a  p r e d e t e r m i n e d   f o r c e   a p p l i e d   t o  

s a i d   s t o p p e r   in  a  d i r e c t i o n   to  move  same  t o w a r d   t he   c l o s e d  

p o s i t i o n .  

2.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   1,  i n c l u d i n g   a  

b o r e   (46)   t h r o u g h   s a i d   s t o p p e r   (41)   and  an  i n t e r n a l  

s u r f a c e   (47)  of  s a i d   s t o p p e r   ( 4 1 )   s u r r o u n d i n g   s a i d   b o r e  

( 4 6 ) ,   s a i d   p o s t   (24)   b e i n g   r e c e i v e d   in  s a i d   b o r e   (46 )   in   a  

m a n n e r   p e r m i t t i n g   s a i d   s t o p p e r   (41)   to  s l i d e   on  t h e   p o s t  

(24)   b e t w e e n   t he   open   and  c l o s e d   p o s i t i o n s .  

3.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   2,  w h e r e i n :  

s a i d   p o s t   (24)   h a s   a  g r o o v e   ( 3 6 )   t h e r e i n ;   and  s a i d  

f r i c t i o n   means  i n c l u d e s   an  a r c u a t e   s p r i n g   (38)  in   s a i d  

g r o o v e   (36)   c o m p r e s s e d   t h e r e i n   by  s a i d   i n t e r n a l   s u r f a c e  

(47)  of  t he   s t o p p e r   ( 4 1 ) ,   s a i d   s p r i n g   (38)  r e s i s t i n g  

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

(47)   of  t he   s t o p p e r   ( 4 1 )   by  s p r i n g   a c t i o n   to  a p p l y   s a i d  

f r i c t i o n a l   f o r c e   t h e r e t o .  

4.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   2,  w h e r e i n :  

s a i d   p o s t   (24)  has   a  l a t e r a l   p a s s a g e   (136)   t h e r e i n ;   a n d  

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

(140)   in  s a i d   p a s s a g e   ( 1 3 6 )   and  a  s p r i n g   (138)   in  s a i d  



p a s s a g e   (136)   a c t i n g   a g a i n s t   s a i d   f r i c t i o n   e l e m e n t  ( 1 4 0 )  

in  a  m a n n e r   to  u r g e   t h e   f r i c t i o n   e l e m e n t   ou t   of  t h e  

p a s s a g e   (136)   and  a g a i n s t   s a i d   i n t e r n a l   s u r f a c e   ( 4 7 )   o f  

t h e   s t o p p e r   ( 4 1 ) .  

5.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   2,  i n c l u d i n g :   a  

t h r e a d e d   top  end  p o r t i o n   ( 4 8 )   of  s a i d   b o r e   (46 )   l a r g e r  

t h a n   the   r e m a i n d e r   of  t h e   b o r e   ( 4 6 ) ;   an  e n l a r g e d   h e a d   ( 3 2 )  

on  s a i d   p o s t   ( 24 )   s m a l l   e n o u g h   to  f i t   in  s a i d   top   e n d  

p o r t i o n   (48)   t h e r e o f   b u t   t o o   l a r g e   to  p a s s   t h r o u g h   t h e  

r e m a i n d e r   of  t h e   b o r e ,   s a i d   h e a d   (32)   b e i n g   a c c e s s i b l e   t o  

be  r e l e a s e d   f r a n   t h e   s t o p p e r   (41)   when  s a i d   top  e n d  

p o r t i o n   of  t h e   b o r e   i s   e x p o s e d ;   and  a  t h r e a d e d   knob  ( 6 0 )  

m a t i n g   w i t h   s a i d   t o p   end  p o r t i o n   (48)   of  t he   b o r e   to  c l o s e  

t h e   same  and  f a c i l i t a t e   l i f t i n g   of  s a i d   s t o p p e r   to  t h e  

o p e n   p o s i t i o n .  

6.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   5,  i n c l u d i n g :   a  
s l e e v e   p o r t i o n   ( 4 4 )   of  s a i d   s t o p p e r   (41)   a c c e s s i b l e   t o  

r e c e i v e   a  t o o l   in  t h e   open   p o s i t i o n   of  the   s t o p p e r ;  
and  a  t o o l   r e c e i v i n g   s u r f a c e   (68)   on  s a i d   s l e e v e   p o r t i o n  

( 4 4 )   a d a p t e d   to  r e c e i v e   a  t o o l   to  f a c i l i t a t e   t i g h t e n i n g   o f  

s a i d   knob  (60)   on  s a i d   s t o p p e r   ( 4 1 ) .  

7.  A  d r a i n   c l o s u r e   c a n p r i s i r g :   a  s t r a i n e r   body   ( 1 0 )  

a d a p t e d   to  be  i n s t a l l e d   in  a  d r a i n ;   a  p o s t   (24)   m o u n t e d   t o  

s a i d   s t r a i n e r   b o d y   and  e x t e n d i n g   t h e r e i n ;   a  s t o p p e r   ( 4 1 )  

on  s a i d   p o s t   m o u n t e d   t h e r e o n   f o r   up  and  down  m o v e m e n t  

b e t w e e n   open   and  c l o s e d   p o s i t i o n s   of  the   s t o p p e r ;   s e a l  

means   (52)  on  s a i d   s t o p p e r   (41 )   for   s e a l i n g   a g a i n s t  

s a i d   s t r a i n e r   b o d y   in   t h e   c l o s e d   p o s i t i o n   of  t h e   s t o p p e r  

to  c l o s e   t he   d r a i n ,   s a i d   s e a l   means   (52)  b e i n g   u n s e a l e d  

f rom  s a i d   s t r a i n e r   b o d y   in  t h e   open   p o s i t i o n   of  s a i d  

s t o p p e r   to  open  t h e   d r a i n ;   a  f r i c t i o n   member  ( 3 8 ,   1 4 0 )   o n  
s a i d   p o s t   c o n t a c t i n g   s a i d   s t o p p e r   and  a p p l y i n g   a  
f r i c t i o n a l   f o r c e   t h e r e t o   f o r   h o l d i n g   the   s t o p p e r   in  t h e  

o p e n   p o s i t i o n   t h e r e o f ;   and  s p r i n g   means  ( 38 ,   138)  f o r  

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



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

w e i g h t   of  s a i d   s t o p p e r ,   w h e r e b y   t h e   s t o p p e r   i s   h e l d   in  t h e  

open   p o s i t i o n   when  moved  t h e r e t o   and  can   be  moved  b e t w e e n  

the   o p e n   and  c l o s e d   p o s i t i o n s   by  a p p l y i n g   s u f f i c i e n t   f o r c e  

to  o v e r c o m e   t h e   f r i c t i o n a l   f o r c e .  

8.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   7,  i n c l u d i n g :   a  

b o r e   ( 4 6 )   t h r o u g h   s a i d   s t o p p e r   (41)   in   w h i c h   s a i d   p o s t  

(24)   i s   r e c e i v e d   i n  a   m a n n e r   p e r m i t t i n g   s a i d   s t o p p e r   ( 4 1 )  

to  move  up  and  down  and  to  r o t a t e   on  t h e   p o s t ;   a n  

i n t e r n a l   s u r f a c e   (47)   on  s a i d   s t o p p e r   s u r r o u n d i n g   s a i d  

b o r e ;   and  a  g r o o v e   (36)   in  s a i d   p o s t   in  w h i c h   s a i d  

f r i c t i o n   member   (38)   i s   r e c e i v e d ,   s a i d   f r i c t i o n   m e m b e r  

(38)  h a v i n g   t h e   s h a p e   of  an  i n t e r r u p t e d   r i n g   w h i c h   i s  

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

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

9.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   8,  i n c l u d i n g   a n  

e n l a r g e d   head   (32)   on  s a i d   p o s t   (24)   h a v i n g   a  s i z e   t o  

p r e v e n t   s a i d   s t o p p e r   from  b e i n g   l i f t e d   o f f   of  t h e  

p o s t .  

10.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   9,  i n c l u d i n g :  

an  open   top  end  of  s a i d   b o r e   (46)   p r o v i d i n g   a c c e s s   to  s a i d  

head  (32 )   when  s a i d   top  end  of  the   b o r e   i s   e x p o s e d ;  

and  a  r e m o v a b l e   knob  (60)   for   s a i d   s t o p p e r   f i t t i n g   t h e r e o n  

in  a  m a n n e r   to  c l o s e   s a i d   top  end  of  t he   b o r e ,   t h e r e b y  

e n c l o s i n g   s a i d   h e a d   ( 3 2 ) .  

l l .   A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   1 0 ,  

i n c l u d i n g :   a  t h r e a d e d   c o n n e c t i o n   ( 4 8 ,   64)  b e t w e e n   s a i d  

knob  ( 6 0 )   and  s t o p p e r   ( 4 1 ) ;   a  s l e e v e   p o r t i o n   (44 )   of  s a i d  

s t o p p e r   e x t e n d i n g   w h o l l y   w i t h i n   s a i d   s t r a i n e r   body   in   t h e  

c l o s e d   p o s i t i o n   of  t he   s t o p p e r   and  l o c a t e d   p a r t i a l l y   o u t  

of  s a i d   s t r a i n e r   b o d y   in  t he   open  p o s i t i o n   of  t h e  

s t o p p e r ;   and  a  t o o l   r e c e i v i n g   s u r f a c e   (68 )   of  s a i d   s l e e v e  

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

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



t i g h t e n i n g   of  s a i d   t h r e a d e d   c o n n e c t i o n   b e t w e e n   s a i d   k n o b  

and  s t o p p e r .  

12.  A  d r a i n   c l o s u r e   as  s e t   f o r t h   in  c l a i m   11,   i n c l u d i n g   a  

t h r e a d e d   c o n n e c t i o n   ( 2 2 ,   26)  b e t w e e n   s a i d   p o s t   a n d  

s t r a i n e r   body   r e q u i r i n g   t u r n i n g   of  t h e   p o s t   f o r   r e m o v a l  

t h e r e o f   f rom  t h e   s t r a i n e r   b o d y ,   s a i d   p o s t   b e i n g  

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

t h e r e o n .  

13.  A  d r a i n   c l o s u r e   a s s e m b l y   c o m p r i s i n g :   a  s t r a i n e r   b o d y  

(10 )   a d a p t e d   to  be  i n s t a l l e d   in  a  d r a i n   s u c h   as  a  b a t h t u b  

d r a i n ,   s a i d   s t r a i n e r   body  h a v i n g   a  t h r e a d e d   o p e n i n g   ( 2 2 ) ;  

a  p o s t   ( 2 4 )   h a v i n g   a  t h r e a d e d   end  (26)   m a t i n g   w i t h   s a i d  

t h r e a d e d   o p e n i n g   (22)   to  m o u n t   s a i d   p o s t   in   t h e  

s t r a i n e r   b o d y ;   a  s t o p p e r   (41)   h a v i n g   a  b o r e   ( 4 7 )  

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

s a i d   s t o p p e r   to  move  up  and  down  on  t h e   p o s t   b e t w e e n   o p e n  

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

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

p r e v e n t   d i s c o n n e c t i o n   of  t he   p o s t   from  s a i d   s t r a i n e r   b o d y  

w h i l e   s a i d   s t o p p e r   i s   on  t he   p o s t ;   an  e n l a r g e d   h e a d   ( 3 2 )  

on  s a i d   p o s t   l o c a t e d   in  s a i d   b o r e   on  t h e   end  of  t he   p o s t  

o p p o s i t e   s a i d   t h r e a d e d   end  (26)   and  a c t i n g   to  p r e v e n t   s a i d  

s t o p p e r   f r cm  b e i n g   l i f t e d   o f f   of  s a i d   p o s t ;   a  k n o b  

(60 )   f o r   s a i d   s t o p p e r   to  f a c i l i t a t e   l i f t i n g   of  t h e   s t o p p e r  

to   t h e   o p e n   p o s i t i o n ;   and  means   ( 48 ,   64)  f o r   c o n n e c t i n g  

s a i d   knob   to  s a i d   s t o p p e r   a t   a  l o c a t i o n   to  e n c l o s e   s a i d  

e n l a r g e d   head   (32 )   of  the   p o s t ,   s a i d   c o n n e c t i n g   means   ( 4 8 ,  

64)  p e r m i t t i n g   s e l e c t i v e   r e m o v a l   of  s a i d   knob  f r o m  

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

p e r m i t t i n g   s a i d   p o s t   to  be  t h r e a d e d   ou t   of  s a i d   t h r e a d e d  

o p e n i n g   ( 2 2 )   and  s e p a r a t e d   from  s a i d   s t o p p e r   ( 4 1 ) .  

14.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h   in  c l a i m  

13,  w h e r e i n   s a i d  c o n n e c t i n g   means   ( 4 8 ,   64)  i n c l u d e s   a  

t h r e a d e d   c o n n e c t i o n   b e t w e e n   s a i d   knob  ( 6 0 )   and  a  top   e n d  

of  s a i d   b o r e   ( 4 6 ) .  



15.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h   in   c l a i m   1 4 ,  

i n c l u d i n g   a  t o o l   r e c e i v i n g   s u r f a c e   (68)   on  s a i d   s t o p p e r  

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

t h r e a d e d   c o n n e c t i o n .  

16.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h   in  c l a i m   1 5 ,  

w h e r e i n   s a i d   t o o l   r e c e i v i n g   s u r f a c e   (68)   i s   d i s p o s e d   a t   a  

l o c a t i o n   a c c e s s i b l e   to  the   t o o l   o n l y   when  s a i d   s t o p p e r  

(41)  is   in   t h e   open  p o s i t i o n .  

17.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h   in  c l a i m   1 3 ,  

i n c l u d i n g   m e a n s   (38 )   for   m a i n t a i n i n g   s a i d   s t o p p e r   in  t h e  

open  p o s i t i o n   when  moved  t h e r e t o .  

18.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h   in  c l a i m  

13,  i n c l u d i n g :   a  p a s s a g e   (136)   in   s a i d   p o s t   ( 2 4 )   e x t e n d i n g  

l a t e r a l l y   t h e r e i n   a t   a  l o c a t i o n   to  be  e n c l o s e d   w i t h i n   s a i d  

b o r e   a t   a l l   p o s i t i o n s   of  s a i d   s t o p p e r   (41)   b e t w e e n   t h e  

open  and  c l o s e d   p o s i t i o n ;   a  f r i c t i o n   member   ( 1 4 0 )   in  s a i d  

p a s s a g e   ( 1 3 6 )   e n g a g i n g   s a i d   s t o p p e r   a t   a  l o c a t i o n  

w i t h i n   s a i d   b o r e ;   and  means  (138)   fo r   u r g i n g   s a i d   f r i c t i o n  

member  ( 1 4 0 )   o u t w a r d l y   in  s a i d   p a s s a g e   ( 1 3 6 )   t o w a r d   s a i d  

s t o p p e r   to  a p p l y   a  f r i c t i o n a l   f o r c e   t h e r e t o   s u f f i c i e n t   t o  

o v e r c a n e   t h e   w e i g h t   of  the   s t o p p e r   (41)   and  c o n n e c t e d  

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

s t o p p e r   in   t h e   open   p o s i t i o n   when  moved  t h e r e t o .  

19.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h  i n   c l a i m   1 8 ,  

w h e r e i n :   s a i d   f r i c t i o n   member  is   in  the   form  of  a  m e t a l  

b a l l   ( 1 4 0 ) ;   and  s a i d   u r g i n g   means  c o m p r i s e s   a  s p r i n g  

(138)  in  s a i d   p a s s a g e   a c t i n g   a g a i n s t   s a i d   b a l l .  

20.  A  d r a i n   c l o s u r e   a s s e m b l y   as  s e t   f o r t h   in  c l a i m   1 3 ,  

i n c l u d i n g  :   an  a n n u l a r   g r o o v e   (36)  in   s a i d   p o s t ;   and  a  

s p r i n g   f i t t e d   in  s a i d   g r o o v e ,   s a i d   s p r i n g   h a v i n g   t h e  

form  of  an  i n t e r r u p t e d   r i n g   (38)  w i t h   s p a c e d   a p a r t   e n d s  

(40)  and  e x p a n d i n g   a g a i n s t   s a i d   s t o p p e r   (41)   by  s p r i n g  

a c t i o n   to  a p p l y   a  f r i c t i o n a l   f o r c e   t h e r e t o   s u f f i c i e n t   t o  



o v e r c o m e   t h e   w e i g h t   ot  t h e   s t o p p e r   and  c o n n e c t e d   p a r t s ,  

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

t h e   o p e n   p o s i t i o n   when  moved  t h e r e t o .  
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