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©  Drain  plug  unit. 
  drain  plug  unit  (4)  including  a  connecting  bar  (11) 
having  a  hole  (14)  in  a  position  slightly  remote  from  the 
center  in  the  longitudinal  direction  thereof  toward  one  end 
(11b)  on  the  side  opposite  to  the  other  end  (11a)  in  the 
longitudinal  direction  thereof,  a  holding  member  (7)  con- 
nected  to  the  other  end  (11a)  of the  connecting  bar  (11),  and  a 
plug  member  (5)  connected  to  the  hole  (14)  by  means  of  a 
ring  (16)  and  removably  fitted  into  a  drain  outlet  (3).  The  plug 
member  (5)  is  pulled  out  from  the  drain  outlet  (3)  when 
extremely  small  pulling  force  is  applied  to  the  holding 
member  (7)  and  hence  the  one  end  (11b)  of  the  connecting 
bar  (11)  is  caused  to  abut  against  a  fixed  position  (2b) 
adjacent  to  the  hole  (14) 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  d r a i n   p l u g   u n i t  

p r e f e r a b l y   e m p l o y e d   as  a  p l u g   f i t t e d   t i g h t l y   i n t o   a  b a t h t u b  

o u t l e t   or  t h e   l i k e .  

I t   has  c o n v e n t i o n a l l y   been   known  t o   use  a  p l u g  

member   r e m o v a b l y   f i t t e d   i n t o   a  b a t h t u b   o u t l e t   in  o r d e r   t o  

f i l l   a  b a t h t u b   w i t h   w a t e r   or  e x h a u s t   t h e   b a t h   w a t e r .   T h e  

p l u g   member   is  c o n n e c t e d   to   a  f i x e d   p o s i t i o n   r e m o t e   f r o m   t h e  

b a t h t u b   by  means   of  a  c h a i n - s h a p e d   h o l d i n g   member .   To  

e x h a u s t   t he   w a t e r   w i t h i n   t h e   b a t h t u b ,   t h e   p l u g   f i t t e d   t i g h t -  

ly   i n t o   t he   o u t l e t   is  p u l l e d   ou t   t h e r e f r o m   by  p u l l i n g   t h e  

h o l d i n g   member .   As  r e a d i l y   u n d e r s t o o d   f r o m   t h e   a f o r e m e n -  

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

p u l l  o u t   t h e   p l u g   member  f rom  t h e   o u t l e t   a g a i n s t   w a t e r  

p r e s s u r e   of  t h e   b a t h t u b   w a t e r .   F u r t h e r m o r e ,   t h e   r e p e t i t i o n  

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

can  f r e q u e n t l y   c a u s e   b r e a k a g e   or  damage  of  t h e   h o l d i n g  

member   or  of  t h e   c o n n e c t i o n   of  t h e   h o l d i n g   member   w i t h   t h e  

p l u g   m e m b e r .  

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

is  an  o b j e c t   of  t he   i n v e n t i o n   to  p r o v i d e   an  i m p r o v e d   d r a i n  

p l u g   u n i t .  



I t   i s   a n o t h e r   o b j e c t   of  t h e   - i n v e n t i o n   t o   p r o v i d e   a  

d r a i n   p l u g   u n i t   w h o s e   p l u g   member   may  be  p u l l e d   o u t   b y  

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

w h i c h   can   l a s t   a  l o n g   p e r i o d   of  t i m e   in  u s e .  

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

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   c o m p r i s e s   a  c o n n e c t i n g   b a r  

h a v i n g   one   end  and  t h e   o t h e r   end  in  t h e   l o n g i t u d i n a l   d i r e c -  

t i o n   t h e r e o f ,   t h e   c o n n e c t i n g   b a r   h a v i n g   a  h o l e   f o r m e d   in  a  

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

l o n g i t u d i n a l   d i r e c t i o n   t h e r e o f   t o w a r d   t h e   o t h e r   end  on  t h e  

s i d e   o p p o s i t e   to   t h e   one  e n d ,   a  h o l d i n g   member   c o n n e c t e d   t o  

t h e   one  end   of  t h e   c o n n e c t i n g   b a r ,   a  p l u g   member   a s s o c i a t e d  

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

i n t o   a  d r a i n   o u t l e t ,   t h e   p l u g   member  b e i n g   p u l l e d   ou t   f r o m  

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

t h e   o t h e r   end   of  t h e   c o n n e c t i n g   b a r   i s   c a u s e d   to   a b u t  

a g a i n s t   a  f i x e d   p o s i t i o n   a d j a c e n t   to   t h e . h o l e .  

C o n s e q u e n t l y ,   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   p l u g   member   may  be  r e a d i l y   p u l l e d   ou t   f r o m   t h e   d r a i n  

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

h o l d i n g   member   and  t h e   f u n c t i o n   of  c o n n e c t i n g   t h e   h o l d i n g  

member   and  t h e   p l u g   member   can  be  m a i n t a i n e d   f o r   a  l o n g  

p e r i o d   of  t i m e ,   b e c a u s e   t h e   h o l d i n g   member   is  c o n n e c t e d   t o  

t h e   one  end   of  t h e   c o n n e c t i n g   b a r   in  t h e   l o n g i t u d i n a l   d i r e c -  

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



t i o n   r e l a t i v e l y   r e m o t e   f r o m   t he   c e n t e r   of  t h e   c o n n e c t i n g   b a r  

t o w a r d   t h e   o t h e r   end  t h e r e o f .  

T h e s e   and  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  

of  t h e   i n v e n t i o n   w i l l   b e c o m e   more  a p p a r e n t   upon   a  r e a d i n g   o f  

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

F i g .   1  is   a  s e c t i o n a l   v i e w   i l l u s t r a t i n g   an  e m b o d i -  

ment   a c c o r d i n g   to   t h e   i n v e n t i o n ;   a n d  

F i g .   2  is  a  s e c t i o n a l   v i ew  s h o w i n g   t h e   s t a t e   o f  

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

a c t u a l l y   u s e d .  

R e f e r r i n g   now  in  d e t a i l   to   d r a w i n g s ,   an  e m b o d i m e n t  

of  t h e   i n v e n t i o n   i s   d e s c r i b e d   b e l o w .  

F i g .   1  is  a  s e c t i o n a l   v i e w   i l l u s t r a t i n g   an  e m b o d i -  

ment   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .   T h e r e   i s   f o r m e d   a n  

o u t l e t   3  a t   t h e   b o t t o m   2a  o f - a   b a t h t u b   2  t o   be  f i l l e d   w i t h  

w a t e r   1.  A  p l u g   member   5  of  a  d r a i n   p l u g   u n i t   4  a c c o r d i n g  

to   t h e   i n v e n t i o n   is  r e m o v a b l y   f i t t e d   t i g h t l y   i n t o   t h e   o u t l e t  

3,  t h e r e b y   f i l l i n g   t h e   b a t h t u b   2  w i t h   w a t e r   1.  The  p l u g  

member   5  is   f i x e d l y   c o n n e c t e d   to   t h e   l o w e r   end   7a  of  a  

c h a i n - s h a p e d   h o l d i n g   member   7  by  means   of  a  c o n e c t i n g   b a r  

11.  W h i l e   t he   u p p e r   end  7b  of  t h e   h o l d i n g   m e m b e r   11  i s  

s e c u r e d   to   a  f i x e d   b r a c k e t   8  p o s i t i o n e d   a b o v e   t h e   b a t h t u b   2 .  

To  e x h a u s t   t h e   w a t e r   1  c o n t a i n e d   in  t h e   b a t h t u b   2 ,  

t h e   p l u g   member  5  c o n n e c t e d   to  t he   c o n n e c t i n g   b a r   11  i s  

p u l l e d   ou t   f r o m   t h e   o u t l e t   3 ' b y   p u l l i n g   the   h o l d i n g   m e m b e r  



7.  As  a  r e s u l t ,   t h e   w a t e r   1  w i t h i n   t h e   b a t h t u b   2  i s   i n t r o -  

d u c e d   i n t o   a  m a i n   p i p e   10  f r o m   t h e   o u t l e t   3  t h r o u g h   a  d r a i n  

p i p e   9 .  

F i g .   2  i s   a  s e c t i o n a l   v i e w   s h o w i n g   t h e   s t a t e   o f  

t h e   d r a i n   p l u g   u n i t   4  a c c o r d i n g   t o   t h e   i n v e n t i o n   p r a c t i c a l l y  

f u l f i l l i n g   i t s   f u n c t i o n .   The  d r a i n   p l u g   u n i t   4  c o m p r i s e s  

t h e   p l u g   member   5  r e m o v a b l y   f i t t e d   i n t o   t h e   o u t l e t   3,  t h e  

c o n n e c t i n g   b a r   11  c o n n e c t e d   to  t h e   p l u g   member   5,  and  t h e  

h o l d i n g   member   7  c o u p l e d   to   t h e   c o n n e c t i n g   b a r   11.  The  p l u g  

member   5  i s   made  of  s o f t   e l a s t i c i t y   m a t e r i a l   s u c h   as  r u b b e r  

or   t h e   l i k e   and  i t s   d i a m e t e r   is  e q u a l   t o   t h a t   of  t he   o u t l e t .  

A  f i x i n g   p i e c e   12  i s   f i x e d l y   i n s e r t e d   i n t o   a  t o p   5a  of  t h e  

p l u g   member   5.  The  f i x i n g   p i e c e   12  c o m p r i s e s   a  f l a n g e   p a r t  

13-  b u r i e d   in  t h e   p l u g   member   5  and  a  p r o j e c t i o n   p a r t   1 4 a  

p r o j e c t i n g   f r o m   t h e -  t o p   5a .   The  f l a n g e   p a r t   13  has   t h e  

f u n c t i o n   of  p r e v e n t i n g   t h e   f i x i n g   p i e c e   12  f rom  b e i n g   e x -  

t r a c t e d   f r o m   t h e   p l u g   member   5.  W h i l e   t h e   p r o j e c t i o n  p a r t  

14a  has   a  h o l e   15a  f o r m e d   t h e r e i n ,   t h r o u g h   w h i c h   a  r i n g   16  

l o o s e l y   p a s s e s .   The  r i n g   16  a l s o   l o o s e l y   p a s s e s   t h r o u g h  a  

h o l e   14  f o r m e d   in  t h e   c o n n e c t i n g   b a r   11  w h i c h   w i l l   be  m e n -  

t i o n e d   b e l o w .   The  r i n g   16  e f f e c t s   t h e   i n t e g r a l   c o n n e c t i o n  

of   t h e   f i x i n g   p i e c e   12  of  t h e   p l u g   member   5  and  t h e   c o n n e c t -  

i n g  b a r   1 1 .  

The  c o n n e c t i n g   b a r   11  is   made  of  s t a i n l e s s   s t e e l  

or   t h e   l i k e .   At  one  b a s e   end  l l a   of  t h e   c o n n e c t i n g   b a r   11  



(on  t h e   r i g h t - s i d e   of  F i g . 2 ) ,   t h e r e   is  f o r m e d   a  h o l e   15  t o  

be  c o n n e c t e d   t o   t h e   h o l d i n g   member  7.  W h e r e a s   in  a  p o s i t i o n  

s l i g h t l y   r e m o t e   f rom  t h e   c e n t e r   in  t h e   l o n g i t u d i n a l   d i r e c -  

t i o n   of  t h e   c o n n e c t i n g   ba r   11  t o w a r d   t h e  o t h e r   end  11b  o n  

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

of  l e f t - s i d e   of  F i g .   2) ,   t h e r e   is   f o r m e d   a n o t h e r   h o l e   14 

t h r o u g h   w h i c h   s a i d   r i n g   16  p a s s e s .   T h e r e   e x i s t s   t h e   r e l a -  

t i o n   b e t w e e n   l e n g t h   f rom  t h e   h o l e   14  to   t h e   h o l e   15  a n d  

l e n g t h   f rom  t h e   h o l e   14  to   t h e   end  l l b ,   w h i c h   is   e x p r e s s e d  

by  t h e   f o l l o w i n g   e q u a t i o n  :  

Where   e  l  i s   t he   l e n g t h   m e a s u r e d   f r o m   t h e   h o l e   14 

to  t h e   h o l e   15,  and  e 2  is  t h e   l e n g t h   m e a s u r e d   f r o m   t h e  

h o l e   14  t o ' t h e   end  l l b .   When  t h e   h o l e   14,  t h e   h o l e   15,  a n d  

t h e   end  l l b   a r e   d e t e r m i n e d   to   be  s p a c e d   at   s u c h   i n t e r v a l s   a s  

a b o v e ,   and  t h e   h o l d i n g   member  7  is  so  p u l l e d   as  to   c a u s e  

s u c h   a  s h i f t   of  t h e   b a s e   end  l l a   away  f rom  t h e   b o t t o m   2a  o n  

t h e   f u l c r u m   2b  a g a i n s t   w h i c h   t h e   end  11b  is  a l l o w e d   to   a b u t  

d u r i n g   t he   s h i f t i n g   a c t i o n   as  i n d i c a t e d   by  i m a g i n a r y   l i n e s  

20  in  F i g .   2,  t h e   p l u g   5  c o n n e c t e d   to   t h e   r i n g   16  can  b e  

r e a d i l y   p u l l e d   out   f rom  the   o u t l e t  3   a g a i n s t   w a t e r   p r e s s u r e  

of  t h e   w a t e r   1  a c c o r d i n g   to   t h e   p r i n c i p l e   of  l e v e r .   M o r e -  

o v e r ,   t he   f o r c e   a p p l i e d  t o   t h e   h o l d i n g   member   7  in  o r d e r   t o  



p u l l   o u t   t h e   p l u g   5  c a n   be  r e d u c e d   to   o n e - t h i r d   of  t h a t  

a p p l i e d   t o   t h e   h o l d i n g   member   in  o r d e r   to   t h e   c o n v e n t i o n a l  

p l u g   member   t o   w h i c h   t h e   h o l d i n g   member   i s   d i r e c t l y   c o n -  

n e c t e d .   C o n s e q u e n t l y ,   b e s i d e s ,   i t   is  p o s s i b l e   to   m a i n t a i n  

t h e   s o u n d   c o n n e c t i o n   of  t h e   h o l d i n g   m e m b e r  7   and  t h e   p l u g  

member   5  f o r   a  l o n g   p e r i o d   of  t i m e .  

A  r u b b e r   cap  30  i s   p r o v i d e d   a t   t h e   end  l l b   of  t h e  

c o n n e c t i n g   b a r   11.  The  r u b b e r   cap   30  t h u s   p r o v i d e d   p r e v e n t s  

t h e   end   l l b   f r o m   m a k i n g   d i r e c t   c o n t a c t   w i t h   t h e   b o t t o m   2a  o f  

t h e   b a t h t u b   2  when  t h e   h o l d i n g   member   7  is   p u l l e d   to   e x t r a c t  

t h e   p l u g   member   5  f r o m   t h e   o u t l e t   3.  A c c o r d i n g l y   t h e   b a t h -  

t u b   2  can   be  f r e e   f r o m   any  d a m a g e   w h i c h   w o u l d   r e s u l t   f r o m  

t h e   p u l l i n g   o p e r a t i o n .  

By  t h e   use   of  t h e   r i n g   16,  t h e   p l u g   m e m b e r  5   i s  

p u l l e d   u p w a r d - ( u p w a r d   of   F i g .   2)  so  as  to   be  e x t r a c t e d   f r o m  

t h e   o u t l e t   3,  t h e r e b y   p r o h i b i t i n g   t h e   p l u g   member   5  f r o m  

b e i n g   d e f o r m e d   e v e n   i f   i t   is   u t i l i z e d   f o r   a  l o n g   p e r i o d   o f  

t i m e .   S i n c e   t h e   p l u g   member   5  i s   i n t e g r a l l y   c o n n e c t e d   w i t h  

t h e   c o n n e c t i n g   b a r   11,  i t   f o l l o w s   t h a t   t h e   p l u g   member   5  i s  

p r e s s e d   d o w n w a r d   by  t h e   c o n n e c t i n g   b a r   11  when  t h e   c o n n e c t -  

i n g   b a r   11  l i e s   down  on  t h e   b o t t o m   2a  of  t h e   b a t h t u b   2 ,  

t h e r e b y   e n s u r i n g   p o s i t i v e   c l o s u r e   of  t h e   p l u g   member   5  e v e n  

w i t h   i t s   o u t e r   p e r i p h e r y   w e a r e d   away .   C o n s e q u e n t l y ,   w a t e r  

l e a k i n g   f r o m   t h e   o u t l e t   3  is  p r e v e n t e d .  

The  r a t i o   b e t w e e n   t h e   l e n g t h s   l1  and  9.2  w i t h  



r e s p e c t   to   t h e   c o n n e c t i n g   b a r   11  is  no t   r e s t r i c t e d   to   t h e  

a f o r e m e n t i o n e d   e m b o d i m e n t ,   and  t he   o v e r a l l   l e n g t h   and  t h e  

d i a m e t e r   of  t he   c o n n e c t i n g   b a r   11  may  be  d e t e r m i n e d   a c c o r d -  

ing   to   t h e   d i a m e t e r   of  t h e   o u t l e t   3 .  

The  d r a i n   p l u g   u n i t   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   can  be  not   o n l y   a p p l i e d   to   t h e   o u t l e t   of  t h e   b a t h t u b   a s  

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

t e c h n i c a l   f i e l d s .  



A  d r a i n   p l u g   u n i t   (4)  is   c h a r a c t e r i z e d   in  t h a t  :  

a  c o n n e c t i n g   b a r   (11)   has   one  end  ( l l a )   and  t h e  

o t h e r   end  ( l l b )   in   t h e   l o n g i t u d i n a l   d i r e c t i o n   t h e r e o f   a n d  

a l s o   a  h o l e   ( 1 4 )   f o r m e d   in  a  p o s i t i o n   t h e r e o f   r e l a t i v e l y  

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

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

end  ( l l a ) ;  

a  h o l d i n g   member   (7)  is  c o n n e c t e d   t o   t h e   one  e n d  

( l l a )   of  t h e   c o n n e c t i n g   b a r   ( 1 1 ) ;   a n d  

a  p l u g   member   (5)  is  a s s o c i a t e d   w i t h   t h e   h o l e   ( 1 4 )  

of  t h e   c o n n e c t i n g   member   (11)   and  r e m o v a b l y   f i t t e d   i n t o   a  

d r a i n   o u t l e t   ( 3 ) ,   and  i s   p u l l e d   ou t   f r o m   t h e   d r a i n   o u t l e t  

(3 )   when  t h e   h o l d i n g   member   ( 1 1 )  i s   p u l l e d   and   h e n c e   t h e  

o t h e r   end  ( 1 1 b ) - o f   t h e   c o n n e c t i n g   b a r   ( 1 1 )  i s   c a u s e d   to   a b u t  

a g a i n s t   a  f i x e d   p o s i t i o n   (2b)   a d j a c e n t   t o   t h e   h o l e   ( 1 4 ) .  
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