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G i u s e p p e   B e c c a r i a   and   F r a n c e s c o   M a s c i o l i  -   I t a l y  

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

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

t o i l e t   or   on  t h e   w a l l ,   a b l e   to   e f f e c t   d i f f e r e n t i a l  

w a t e r   d i s c h a r g e s .  

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

in  I t a l y   as  no .   48198   A / 8 2 ,   w h i c h   c l a i m s   t h e   r e a l i z a -  

t i o n   of  a  s i p h o n   s y s t e m   f o r   h i g h   t o i l e t   t a n k s  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   p r e s s i n g   t h e   p n e u m a t i c  

b u t t o n   c u a s e s   o n l y   a  f ew  l i t e r s   of  w a t e r   to   be  d i s c h a r g e d  

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

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

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

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

The  a im  of   t h i s   i n v e n t i o n   i s   to   r e a l i z e   t h e   same  f u n c t i o n  

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

s a v i n g   of  w a t e r   f o r   any  t y p e   of  s u s p e n d e d   t a n k   s y s t e m ,  

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

f r o m   t h a t   of   t h e   s i p h o n   s y s t e m   and  so  u n a b l e   to   m a k e  

use   of  t h e   t y p i c a l   f u n c t i o n a l   s o l u t i o n s   of   t h e   s i p h o n  

s y s t e m s .  



T h i s   aim  i s   a c h i e v e d   w i t h   a  s y s t e m   c o n s i s t i n g  

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

b a s e   w i t h   a  f l o a t   r i n g   or   t h e   l i k e ,   in   c o r r e s -  

p o n d e n c e   to   t h e   o p e n i n g   f o r   w a t e r   d i s c h a r g e   to   t h e  

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

w i t h   i t s   own  f l o a t   r i n g ,   w h i c h   can   b l o c k   t h e   u p p e r  

o p e n i n g   of  t h e   c y l i n d r i c a l   body   i t s e l f   and  i s   e q u i p p e d  

w i t h   a  hook   l e v e r   or   t h e   l i k e ,   o p e r a t e d   by  a  f l o a t  

so  t h a t   on  p u l l i n g   up  t h e   d i s c h a r g e   c o r d   t y p i c a l   o f  

s u s p e n d e d   s y s t e m s ,   f o l l o w i n g   t h e   f l o a t i n g   of  s a i d   h o o k  

l e v e r ,   o p e r a t e d   by  t h e   f l o a t   on  t h e   w a t e r   f i l l i n g   t h e  

t a n k ,   o n l y   t h e   u p p e r   s t r u c t u r e   i s   r a i s e d   and  so  w a t e r  

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

t a n k   a t   t h e   u p p e r   e d g e   of   t h e   c y l i n d r i c a l   b o d y ,  

c o r r e s p o n d i n g   to   o n l y   a  few  l i t e r s ;   h o w e v e r   l e t t i n g  

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

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

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

p u l l   up  on  t h e   c o r d ,   c a u s e   b o t h   c o m p o n e n e t s   to   b e  

r a i s e d   up  and  so  t h e   w a t e r   o u t l e t   to   b e  o p e n e d   on  t h e  

b o t t o m  o f   t h e   t a n k ,   w i t h   c o n s e q u e n t   d i s c h a r g e   of  t h e  

e n t i r e   c o n t e n t s .  

S a i d   p u l l i n g   up  of  t h e   c o r d   may  be  e f f e c t e d ,   in   l o w  

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

w i t h   a  known  knob   or   b u t t o n   s y s t e m ,   and  in   h i g h   w a l l  

t a n k s ,   w i t h   a  n y l o n   c o r d   d e v i c e   or   t h e   l i k e ,   o p e r a t e d  

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



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

w h i c h   i s   t o o   r i g i d   and  so  d i f f i c u l t   to   o p e r a t e .  

In  one  v a r i a t i o n ,   t h e   a d d e d   f l o a t   may  a c t   on  a  t w o  

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

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

s e a l   p l u g   of  t h e   t a n k ,   c a u s i n g   in   s u c c e s s i o n   f i r s t   t h e  

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

d i s c h a r g e ,   w i t h   no  n e e d   f o r   t h e   p r e s e n c e   of   s a i d  

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

The  i n v e n t i o n   i s   shown  in   two  e x e m p l i f i c a t i v e   a n d  

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

w h i c h   s h o w :  

f i g u r e   1,   t h e   c o m p l e t e   a x o n o m e t r i c   v i e w   of  t h e  

e m b o d i m e n t   w i t h   t h e   hook   l e v e r   f l o a t ;  

-  f i g u r e s   2,  3  a n d  4   a x o n o m e t r i c   v i e w s  o f   t h e  

o p e r a t i o n a l   p h a s e s   of  t h e   e m b o d i m e t n   in   f i g u r e   1 ;  

-  f i g u r e   5,  t h e   s c h e m a t i c   v i e w   of  t h e   e m b o d i m e n t   i n  

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

a  n y l o n   p u l l   c o r d ;  

-  f i g u r e s   6,  7,  8  and  9,  s i d e   v i e w s   of   t h e   o p e r a t i o n a l  

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

f l o a t .  

F i g u r e s   1,  2,  3 ,  4   and  5  show  in   d e t a i l   t h e   c y l i n -  

d r i c a l   b o d y   1  w i t h   f l o a t   r i n g   2  or   o t h e r   s t r u c t u r e ,  

e q u i p p e d   w i t h   u p p e r   e d g e   3,  c l o s e d   w i t h   an  i n t e r n a l  



s e a l ,   f r om  t h e   c o r r e s p o n d i n g   l o w e r   edge   of  s t r u c t u r e  

4,  w i t h   f l o a t   r i n g   5,  to   w h i c h   i s   a t t a e h e d   t h e   h o o k  

l e v e r   7,  c o n n e c t e d   to  r o d   8  of  f l o a t   9;  t h e   c o r d   1 0  

a l l o w s   e l e m e n t s   1  and  4  t o   be  p u l l e d   up ,   s l i d i n g  

v e t i c a l l y   a r o u n d   c e n t r a l   a x i s   11,  in   o r d e r   t o  d i s c h a r g e  

w a t e r ,   in   s u c c e s s i o n ,   t h r o u g h   t h e   u p p e r   e d g e   3  and  t h e  

d i s c h a r g e   o u t l e t   12  on  t h e   b o t t o m   of  t h e   t a n k   1 3 .  

By  m e a n s   of  a  l i n e a r   s h i f t   or  of   r o t a t i o n ,   t h e  

o u t e r   l e v e r   14  c a u s e s   a  n y l o n   s t e e l   or   s i m i l a r   c o r d  

to  be  p u l l e d   down,   s l i d i n g   in   s h e a t h   15,  a l l o w i n g  

t h e   c o r d   10  t o   be  r a i s e d   and  so  t h e   s y s t e m   bo  b e  

o p e r a t e d   i n   t h e   h i g h   t a n k   13  v a r i a n t .  

In  t h e   e m b o d i m e n t   in   f i g u r e s   6,  7 ,  8  a n d   9,  t h e  

f l o a t   9  i s   c o n n e c t e d   to   l i n e a r   l e v e r   16  w h i c h ,   by  m e a n s  

of  i t s   s h a p e d   end  17,  r e g u l a t e s   t h e   p o s i t i o n   a n d  

o p e r a t i o n   of   t h e   c o u p l e d   1  n e a r   l e v e r   18,  w h i c h   w i t h  

i t s   end  g r o o v e   19  a c t s   on  b a l l   20,   a t   t h e  t o p   o f  

t h e   v e r t i c a l   r o d   2 1 - f o r   r a i s i n g   and  l o w e r i n g   t h e   t o p  

w i t h   c o r d   10  or   t h e   l i k e ,   in   o r d e r   to   c l o s e   t h e  

d i s c h a r g e   o u t l e t   12  of  t h e   t a n k   3 .  

The  o p e r a t i o n   of  t h e   i n v e n t i o n   in   t h e   e m b o d i m e n t  

shown  in   f i g u r e s   1,  2,  3,  4  and  5  may  be  d e s c r i b e d  

a s  f o l l o w s :   in   r e s t   c o n d i t i o n s ,   t h e   f l o a t   9  i s  

r a i s e d   by  t h e   l e v e l   to   w h i c h   t h e   t a n k   13  i s  f i l l e d ,  

as  in   f i g u r e   2,  and  s i n c e   i t   i s   c o n n e c t e d   by  r o d   8 



to   t h e   hook   l e v e r   7  i t   c a u s e s   r o t a t i o n   a r o u n d   t h e  

f u l c r u m  a n d   so  t h e   r e l e a s e   of  s t r u c t u r e   4  w i t h   r e s p e c t  

to   c y l i n d r i c a l   body   1,  so  t h a t   r a i s i n g   t h e   c o r d   1 0 ,  

d i r e c t l y   in   low  t a n k s   or   by  m e a n s   of  b u t t o n   o r  

e x t e r n a l   l e v e r   14  and  t h e   n y l o n   c o r d   in   h i g h   o n e s ,   c a u s e s  

o n l y   s t r u c t u r e   4  to   be  r a i s e d ,   as  in   f i g u r e   3 ,  

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

l e v e l   to   w h i c h   t h e   t a n k   13  i s   f i l l e d   to   t h e   u p p e r  

e d g e   3  of  t h e   c y l i n d r i c a l   b o d y   1,  c o r r e s p o n d i n g   to   a  

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

t h e   t o i l e t .  

When  s a i d   c o r d   10  i s   r e l e a s e d ,   t h e   known  d e v i c e   f o r  

f i l l i n g   t h e   t a n k   13  r e s t o r e s   t h e   maximum  l e v e l  

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

d i s c h a r g e   of  l i m i t e d   s i z e .  

On  t h e   o t h e r   h a n d ,   a  s e c o n d   p u l l   on  t h e   c o r d   10  a f t e r  

t h e   f i r s t   c a u s e s   t h e  h o o k   l e v e r   7,  no  l o n g e r   s u p p o r t e d  

and  i n c l i n e d   by  t h e   f l o a t   9,  t o   f a l l   v e r t i c a l   by  t h e  

f o r c e   of   g r a v i t y ,   l e a d i n g   to   a t t a c h m e n t   to   t h e   e d g e   3 

of  t h e   c y l i n d r i c a l   body   1,  and   tb   c o u p l i n g   w i t h  

t h e   u p p e r   s t r u c t u r e   4  so  t h a t   b o t h   a r e   r a i s e d ,  

u n c o v e r i n g   t h e   o p e n i n g   of  d i s c h a r g e   o u t l e t   12  

t h r o u g h   w h i c h   a l l   t h e   w a t e r   i s   d i s c h a r g e d ,   w h i l e  

f l o a t s   2  and  5  s u p p o r t   s a i d   e l e m e n t s   1  and  4  d u r i n g   t h e  

f a l l   of  t h e   w a t e r .  



In  t h e   e m b o d i m e n t s   shown  in   f i g u r e s   6,  7,  8  and  9 ,  

r a i s i n g   r o d   21  in   a  known  and  t r a d i t i o n a l  w a y   c a u s e s  

t h e   b a l l   20  t o   s t r i k e   t h e   end  g r o o v e   19  of  l e v e r   1 8  

and  r o t a t e   a r o u n d   t h e   f u l c r u m   of  l e v e r   18  i t s e l f ,  

w h i c h   i s   in   c o n t a c t   on  t h e   o t h e r   end  w i t h   t h e  e n d   17  

of  l e v e r   16,   w h i c h   h o w e v e r ,   h a v i n g   f l o a t   9  on  t h e   o t h e r  

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

r o t a t i o n   p o i n t ,   when   t h e   w a t e r   l e v e l   d r o p s   a s ° i t   i s  

d i s c h a r g e d   f rom  o p e n i n g   12  w h i c h   i s   no  l o n g e r   c l o s e d  

by  t o p   22,   a t   a  c e r t a i n   p o i n t   f a l l s   by  t h e   f o r c e   o f  

g r a v i t y ,   s i n c e   i t   i s   no  l o n g e r   s u p p o r t e d   by  t h e  

w a t e r ,   and  c a u s e s   by  m e a n s   of  l e v e r   16  and   c o u p l e d   l e v e r  

18,  a  v i o l e n t   i m p u l s e   d o w n w a r d s   of   b a l l   20  and  s o  

of  r o d   21,   w h i c h   p u l l i n g   t h e  t o p   22  c l o s e s   t h e   d i s c h a r g e  

o p e n i n g   12  a f t e r   h a v i n g   a l l o w e d   t h e   o u t l e t   of  a  s m a l l  

q u a n t i t y   of  l i q u i d .  

A  s e c o n d  p u l l   of   r o d   21,   b e f o r e   t h e   f l o a t   9  r i s e s  

w i t h   t h e   l e v e l   of   t h e   w a t e r   up  to   t h e   m a x i m u m  v a l u e  

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

f i g u r e   9,  when  r e q u i r e d .  

A  f u r t h e r   c h a r a c t e r i s t i c   of   t h e   i n v e n t i o n   8  c o n s i s t s  

of  t h e   p o s s i b i l i t y   of   a d j u s t i n g   t h e   b o d y   1  w i t h  

r e s p e c t   to   t h e   f l o a t   r i n g   2,  and  a n a l o g o u s l y   o f  

t h a t   of  s t r u c t u r e   4  w i t h   r e s p e c t   to   f l o a t   5,  or   t h e  

p o s i t i o n   of  l e v e r   16  w i t h   r e s p e c t   to   i t s   s u p p o r t ,  

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



1.  S y s t e m   f o r   d i f f e r e n t i a l   d i s c h a r g e   c o m p r i s i n g  

two  h o l l o w   s t r u c t u r e s   s l i d i n g   a r o u n d   a  c e n t r a l  

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

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

w a t e r   p r e s e n t   in   t h e   t a n k   up  to   t h e   u p p e r   e d g e  

of  t h e   l o w e r   p o r t i o n ,   and  t h e   c o n s e q u e n t   f a l l   o f  

a  h o o k   l e v e r ,   no  l o n g e r   s u p p o r t e d   by  i t s   f l o a t  

so  t h a t   a  s u b s e q u e n t   p u l l   a f t e r   a  s h o r t   t i m e ,  

c a u s e s   t h e   c o u p l e d   r i s e   of  t h e   two  p o r t i o n s ,  

c o n n e c t e d   by  s a i d   h o o k ,   to   a l l o w   c o m p l e t e  

d i s c h a r g e .  

2.  S y s t e m   f o r   d i f f e r e n t i a l   d i s c h a r g e   a c c o r d i n g   t o  

c l a i m   1  c h a r a c t e r i z e d   by  t h e   p r e s e n c e   of   t h e  

c y l i n d r i c a l   b o d y   1  w i t h   f l o a t   r i n g   2  o r   o t h e r  

s t r u c t u r e ,   e q u i p p e d   w i t h   u p p e r   e d g e   3,  c l o s e d  

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

l o w e r   e d g e   of   s t r u c t u r e   4,  w i t h   f l o a t   r i n g . 5 ,  

to   w h i c h   i s   a t t a g h e d   t h e   hook   l e v e r   7,  c o n n e c t e d  

to   r o d   8  of   f l o a t   9;  t h e   c o r d   10  a l l o w s   e l e m e n t s  

1  and   4  t o   be  p u l l e d   u p ,   s l i d i n g   v e r t i c a l l y  

a r o u n d   c e n t r a l   a x i s   11,  in   o r d e r   to   d i s c h a r g e   w a t e r ,  

i n   s u c c e s s i o n ,   t h r o u g h   t h e   u p p e r   e d g e   3  a n d  

t h e   d i s c h a r g e   o u t l e t   12  on  t h e   b o t t o m - o f   t h e  

t a n k   1 3 .  



l e v e l   to   w h i c h   t h e   t a n k   13  i s   f i l l e d   and   so  t h e  

q u a n t i t y   of  w a t e r   to   be  d i s c h a r g e d ,   d u r i n g   t h e  

f i r s t   p u l l   of  c o r d   10  and  r o d   2 1 .  



3.  S y s t e m   f o r   d i f f e r e n t i a l   d i s c h a r g e   a c c o r d i n g   t o  

t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   by  t h e   p r e s e n c e  

of  t h e   o u t e r   l e v e r   14  w h i c h   b y  m e a n s   of  r o t a t i o n ,  

c a u s e s   a  n y l o n   s t e e l   or   s i m i l a r   c o r d   to   b e  

p u l l e d   down,  s l i d i n g   i n   s h e a t h   15,   a l l o w i n g  

t h e   c o r d   10  to   be  r a i s e d   and   so  t h e   s y s t e m   to  b e  

o p e r a t e d   in   t h e   h i g h   t a n k   13  v a r i a n t .  

4.  S y s t e m   f o r   d i f f e r e n t i a l   d i s c h a r g e   a c c o r d i n g   t o  

t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   t h e   f l o a t   9  i s   c o n n e c t e d   t o   l i n e a r  l e v e r   1 6  

w h i c h ,   by  m e a n s   of   i t s   s h a p e d   end   17,   r e g u l a t e s   t h e  

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

18,   w h i c h   w i t h  i t s   end  g r o o v e   19  a c t s   on  b a l l   2 0 ,  

a t  t h e   t o p   of  t h e   v e r t i c a l   r o d   21  f o r   r a i s i n g  

and  l o w e r i n g   t h e   t o p   w i t h  c o r d   10  or   t h e   l i k e ,  

i n   o r d e r   to   c l o s e   t h e   d i s c h a r g e   o u t l e t   12  of  t h e  

t a n k  4 3 .  
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