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(54)  Dispensing  and  evacuating  devices. 

A  tubular  dispenser  for  semi-liquid  or  pasty  material 
such  as  toothpaste  comprises  a  flexible  elastic  tube  1  closed 
at  opposite  ends  by  a  nozzle  member  2  and  a  perforated  plug 
6.  Within  the  tube  1  is  a  ball  5  of  diameter  slightly  greater 
than  the  tube  1  so  that  it  is  gripped  by  the  walls  of the  tube  1. 
The  ball  5  is  moved  towards  the  nozzle  2  by  manually 
squeezing  the  tube  1  adjacent  the  ball  5  thus  expelling  the 
tube  contents  4  from  the  tube  1.  As  an  alternative  embodi- 
ment,  in  an  evacuator  the  ball  is  manipulated  towards  the 
plug  so  that  liquids  can  be  sucked  into  the  tube  through  the 
nozzle. 



T h i s   i n v e n t i o n   r e l a t e s   to   d i s p e n s e r s   f o r   d i s p e n s i n g  

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

m a t e r i a l s   s u c h   as  t o o t h p a s t e   or   c o s m e t i c s   p a s t e s  

and  c r e a m s .   The  i n v e n t i o n   a l s o   r e l a t e s   t o   e v a c u a t i n g  

d e v i c e s   of   t h e   same  b a s i c   f o r m   as  t h e   d i s p e n s e r   b u t   i n  

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

f r o m ,   t h e   d e v i c e .  

T h i s   i n v e n t i o n   i s   b a s e d   on  a  n e e d   f o r   i m p r o v e m e n t  

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

l i q u i d ,   s e m i - l i q u i d   and  p a s t y   m a t e r i a l s .  

The  p r o b l e m s   a s s o c i a t e d   w i t h   m e t a l   c o l l a p s i b l e  

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

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

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

t o o t h p a s t e   t u b e s .   C o l l a p s i b l e   t u b e s   made  f r o m   p l a s t i c s  

t u b e s   s u f f e r   f rom  t h e   f a c t   t h a t   t h e   r e s i l i e n c e   of  t h e  

w a l l s   c a u s e s   them  to  r e t u r n   to   t h e i r   o r i g i n a l   s h a p e  

a f t e r   m a n u a l   e x p r e s s i o n   of   t h e i r   c o n t e n t s .   T h i s   t e n d s  

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

of   m i c r o b i a l   c o n t a m i n a t i o n   or  to   d r a w   in   a i r   w h i c h  

may  c a u s e   t h e  c o n t e n t s   to   d e t e r i o r a t e .   I t   i s   a l s o  

d i f f i c u l t   to   a s s e s s   t h e   a m o u n t   of  t h e   c o n t e n t s  

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

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   p r o -  

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

t u b e   h a v i n g   a  n o z z l e  w h i c h   may  be  f i x e d   or  d e t a c h a b l e ,  



a t   one   end  and  c o n t a i n i n g   a  f r e e   p i s t o n   d i m e n s i o n e d  

so  t h a t   i t   s l i g h t l y   d i s t e n d s , a n d   so  is   g r i p p e d   b y , t h e  

f l e x i b l e   t u b e ,   t h e   f l e x i b i l i t y   of   t h e   t u b e   b e i n g   s u c h  

t h a t   t h e   p i s t o n   can   be  moved  w i t h i n   t h e   t u b e   b y  

s q u e e z i n g   t h e   t u b e .  

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

d e v i c e   h a v i n g   t h e   same  s t r u c t u r e   as  t h e   d i s p e n s i n g  

d e v i c e .  

In  a  d i s p e n s e r   t h e   t u b e   i s   s q u e e z e d   or   p i n c h e d  

a d j a c e n t   t h e   p i s t o n   on  i t s   s i d e   d i s t a n t   f r o m   t h e  

n o z z l e   to   p r o p e l   t h e   p i s t o n   t o w a r d s   t h e   n o z z l e   t o  

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

t h e   p i s t o n .  

In  an  e v a c u a t o r   t h e   t u b e   i s   s q u e e z e d   o r . p i n c h e d  

a d j a c e n t   t h e   p i s t o n   on  i t s   s i d e   n e a r e s t   t h e   n o z z l e  

to   p r o p e l   t h e   p i s t o n   away  f rom  t h e   n o z z l e   to   s u c k  

f l u i d s   i n t o   t h e   c a v i t y   b e t w e e n   t h e   p i s t o n   and  t h e  

n o z z l e .  

The  b a s i c   s t r u c t u r e   of   t h e   d i s p e n s i n g   a n d  

e v a c u a t i n g   d e v i c e s   i s   t h e   same  b u t   in  p r a c t i c e   t h e  

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

in  d i f f e r e n c e s   of  d e t a i l e d   s t r u c t u r e .   For   e x a m p l e ,  t h e  n o z z l e  o f  

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

w i t h   a  c a p .   The  e v a c u a t o r   w i l l   n o r m a l l y   be  p r o v i d e d  

w i t h   a  n a r r o w e r   p i p e t t e - t y p e   n o z z l e .  

In  b o t h   f o r m s   t h e   end  of   t h e   t u b e   o p p o s i t e   t o  



t h e   n o z z l e   is   g e n e r a l l y   p r o v i d e d   w i t h  m e a n s   f o r  p r e v e n t i n g  

a c c i d e n t a l   l o s s   of   t h e   p i s t o n ,   f o r   e x a m p l e   a  p e r i p h e r a l  

f l a n g e   or  a  c l o s u r e   means   s u c h   a  s i m p l e   p l u g .   The  c l o s u r e  

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

a i r   to   p r e v e n t   m o v e m e n t   of  t h e   p i s t o n   b e i n g   i m p e d e d   due  t o  

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

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

s p h e r i c a l   b a l l   as  p i s t o n   a r e   p r e f e r r e d .   The  n o z z l e   a n d  

c l o s u r e   may  be  m o l d e d   in  p l u g   f o r m   t o   be  s i m p l y   i n s e r t e d  

in  t h e   t u b e .   A l t e r n a t i v e l y ,   one  of   t h e   n o z z l e   o r  o t h e r   e n d  

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

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

in  t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h   F i g u r e   1  shows   a  

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

t h e   same  t u b e   b e i n g   m a n i p u l a t e d   to   e x p e l l   i t s   c o n t e n t s ,  

and  F i g u r e   3  s h o w s   a  p i p e t t e   b e i n g   m a n i p u l a t e d   t o  

s u c k - u p   a  l i q u i d .  

R e f e r r i n g   to   F i g u r e   1  of  t h e   d r a w i n g s ,   t h i s   e m b o d i -  

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

t u b e   1.  The  t u b e   may  be  of  f l e x i b l e   e l a s t i c   p l a s t i c s  

m a t e r i a l ,   f o r   e x a m p l e   low  d e n s i t y   p o l y e t h y l e n e   or  p l a s t i c i z e d  

P . V . C .   The  m a t e r i a l   m u s t   of  c o u r s e   be  s e l e c t e d   to   b e  

c o m p a t i b l e   w i t h   t h e   c o n t e n t s   of  t h e   t u b e .   At  one  end  o f  

t h e   t u b e   1  i s   a  n o z z l e   member  2  h a v i n g   a  c a p   3  o v e r   t h e  

n o z z l e .   The  t u b e   1  is   f i l l e d   w i t h   a  p a s t y   m a t e r i a l   4 

s u c h   as  t o o t h p a s t e  



and  a t   t h e   end  o p p o s i t e   to   t h e   n o z z l e   c o n t a i n s   a  p i s t o n  

in  t h e   f o r m   of   a  b a l l   5  w i t h   a  p l u g   6  p r e v e n t i n g  

a c c i d e n t a l   l o s s   of   t h e   b a l l   f r o m   t h e   t u b e .   The  b a l l   5 

may  f o r   e x a m p l e   be  of  p l a s t i c s   e . g .   p o l y s t y r e n e ,   o r  

n y l o n ,   g l a s s   or  s t e e l .   I t   i s   of  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   t u b e   so  t h a t   i t   d i s t e n d s   t h e   w a l l s  

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

As  a  r e s u l t   t h e   w a l l s   of   t h e   t u b e   g r i p   t h e   b a l l   5 

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

of  t h e   c o n t e n t s   4  p a s t   t h e   b a l l .   The  p l u g   6  has   a  

t h r o u g h - b o r e   w h i c h   a l l o w s   a i r   to   e n t e r   t h e   t u b e  

b e h i n d   t h e   b a l l ,   so  t h a t   m a n i p u l a t i o n   o f   t h e   b a l l  

w i t h i n   t h e   t u b e   i s   n o t   h i n d e r e d   by  t h e   f o r m a t i o n  

of  a  v a c u u m   b e t w e e n   t h e   b a l l   5  and  t h e   p l u g   6 .  

R e f e r r i n g   to   F i g u r e   2,  t h e   c ap   3  i s   r e m o v e d   a n d  

m a n u a l   p r e s s u r e   i s   a p p l i e d   to   t h e  t u b e   1  by  s q u e e z i n g  

t h e   t u b e   a d j a c e n t   t h e   b a l l   5  and  b e t w e e n   t h e   b a l l   5  a n d  

p l u g   6.  T h i s   f o r c e s   t h e   b a l l   5  t o w a r d s   t h e   n o z z l e  

member   2,  so  t h a t   t h e   b a l l   a c t s   as  a  p i s t o n   and  e x p e l l s  

some  of  t h e   c o n t e n t s   4  t h r o u g h   t h e   n o z z l e .   When  t h e  

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

p o s i t i o n   s t i l l   in  c o n t a c t   w i t h   t h e   c o n t e n t s ,   and  e v e n  

i f   t h e   f l e x i b l e   t u b e   h a s   a  r e s i l i e n c e   w h i c h   r e t u r n s   t h e  

w a l l s   to   t h e i r   o r i g i n a l   p o s i t i o n ,   t h e   p o s i t i o n   o f   t h e  

b a l l   can   e a s i l y   be  s e e n   w h e r e   i t   i s   g r i p p e d   by  t h e   f l e x -  

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



a m o u n t   of   t h e   c o n t e n t s   r e m a i n i n g   in  t h e   t u b e .   By  f u r t h e r  

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

e x p e l l e d ,   e s p e c i a l l y   i f   t h e   r e a r   end  of  t h e   n o z z l e   i s  

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

C l e a r l y   by  a p p r o p r i a t e   c h o i c e   of  m a t e r i a l s   f o r   t h e  

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

may  be  u s e d   w i t h   a  v e r y   w i d e   r a n g e   of   l i q u i d ,   s e m i   l i q u i d  

or  p a s t y   c o n t e n t s .   A l s o   t h e   d i m e n s i o n s   of  t h e   t u b e ,   p i s t o n  

and  n o z z l e   may  be  v a r i e d   to   s u i t   any  d e s i r e d   d i s c h a r g e  

a m o u n t   of   t h e   c o n t e n t s .   For   d i f f i c u l t l y   a c c e s s i b l e   p o i n t s  

of  a p p l i c a t i o n ,   an  e x t e n s i o n   n o z z l e   may  be  p r o v i d e d   to   f i t  

o v e r   t h e   n o r m a l   n o z z l e ,   or   t h e   n o z z l e   member  c an   be  f o r m e d  

i n i t i a l l y   w i t h   an  e l o n g a t e   n o z z l e .   The  s i m p l i c i t y   of   t h e  

c o m p o n e n t   p a r t s   of  t h e   d i s p e n s e r   means   t h a t   t h e `  c o m p o n e n t s  

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

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

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

c o l l a p s i b l e   t u b e s .  

R e f e r r i n g   to  F i g u r e   3  of   t h e   d r a w i n g s   an  e v a c u a t o r  

of  t h e   i n v e n t i o n   i s   shown  as  a  p i p e t t e   b a s e d   on  a  f l e x i b l e  

e l a s t i c   t u b e   11  w h i c h   may  be  of  t r a n s p a r e n t   p l a s t i c s   a n d  

m a r k e d   w i t h   g r a d u a t i o n s .   One  end  of  t h e   t u b e   i s   c l o s e d  

w i t h   a  t a p e r i n g   n o z z l e   12  and  t h e   o t h e r   end  i s   c l o s e d  

w i t h   a  p e r f o r a t e d   p l u g   16.  A  b a l l   15  of  d i a m e t e r   s l i g h t l y  

l a r g e r   t h a n   t h e   t u b e   11  i s   p o s i t i o n e d   w i t h i n   t h e   t u b e  

so  as  to   s l i g h t l y   d i s t e n d   t h e   w a l l s   of  t h e   t u b e ,   so  t h a t  



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

t h e   t u b e   by  m a n u a l   p r e s s u r e .   By  s q u e e z i n g   t h e   t u b e  

a d j a c e n t   t h e   b a l l   and   on  t h e   n o z z l e   s i d e   of  t h e   b a l l ,  

t h e   b a l l   may  be  moved   t o w a r d s   t h e   p l u g   t o   s u c k   up  l i q u i d  

14  i n t o   t h e   t u b e   when  t h e   n o z z l e   is   p l a c e d   in  a  b e a k e r  

of   t h e   l i q u i d .   The  l i q u i d   may  be  d i s p e n s e d   f r o m   t h e  

t u b e   by  m a n i p u l a t i n g   t h e   b a l l   in  t h e   o p p o s i t e  

d i r e c t i o n   as  d e s c r i b e d   w i t h   r e s p e c t   t o   F i g u r e   2 .  

The  m o s t   i m p o r t a n t   a s p e c t   of  t h e   i n v e n t i o n   i s   t h e  

. a b i l i t y   to   d i s p l a c e   t h e   t u b e ' s   c o n t e n t s ,   by  e x t e r n a l l y  

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

p r e s s u r e ,   or   n e g a t i v e l y   by  c r e a t i n g   v a c u u m .   The  f o r m e r  

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

t h e   t u b e ,   w h i c h   in  t h i s   c a s e   has   a  r o l e   of   a  c o n t a i n e r ,  

f i t t e d   w i t h   a  n o z z l e   a p p r o p r i a t e   f o r   t h e   h a n d l e d  

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

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

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

of   a l l   k i n d s .  

I t   i s   p o s s i b l e   t o   u s e   s t a n d a r d i s e d ,   m o d u l a r  

c o m p o n e n t   p a r t s   i . e .   t u b e   s e g m e n t s ,   p r o p e l l i n g   b a l l s . ,  

b a s e s   ( p e r f o r a t e d   to   a v o i d   f o r m a t i o n   of   v a c u u m )   and  a l l  

s o r t s   of  n o z z l e s ,   i n c l u d i n g   s y r i n g e s ,   o f f e r i n g   t r e m e n d o u s  

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

e t c . ,  I n   f a c t ,   by  s e l e c t i n g   m a t e r i a l s   of   t h e   c o m p o n e n t  

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



t o x i c o l o g i c a l ,   and  f u n c t i o n a l   c o m p a t i b i l i t y ,   as  w e l l ,  

as  u s i n g   s u i t a b l e   d i s p e n s i n g   f i t t i n g s ,   t h e   a s s e m b l i e s  

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

e q u a l l y   w e l l   a  v a r i e t y   of  i n d u s t r i e s   u s i n g   a t   p r e s e n t  

c o l l a p s i b l e   t u b e s   and  a t   l e a s t   some  f l e x i b l e   c o n t a i n e r s .  

In  my  d e v e l o p m e n t   work   u n d e r t a k e n   in  o r d e r   to   a s s e s s  

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

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

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

d i m e n s i o n s )   a v a i l a b l e   e l a s t i c   t u b i n g   (LDPE,  r u b b e r ,  

p l a s t i c i s e d   PVC,  PU,  e v e n   c l o s e d   c e l l   f o a m s ,   e t c . , )  

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

m a r b l e s ;   c e r a m i c   b a l l s ,   p l a s t i c   b a l l s ,   s o l i d ,   as  w e l l   a s  

h o l l o w   o n e s ,  a n d   f i n i s h e d   o f f   w i t h   a  v a r i e t y   of  n o z z l e s ,  

and  b a s e s .  

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

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

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

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

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

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

( e . g .   a  s u i t a b l e   e l a s t o m e r ,   or   a  t h i n   l a y e r   of   a  c l o s e d  

c e l l   foam  f o r   " c u s h i o n i n g "   t h e   b a l l )   e n s u r i n g   t o x i c o l o g i c a l  

' a c c e p t a n c e , ' i m p e r m e a b i l i t y ,   good   s l i p ,   a c c e p t a b l e   c o s t s ,  

a e s t h e t i c   a p p e a r a n c e ,   e t c . ,  

The  p r o p e l l i n g   b a l l s   can   be  s o l i d   ( e s p e c i a l l y   when  t h e  



d i m e n s i o n s   a r e   s m a l l )   or   h o l l o w   e . g .   i n j e c t i o n   b l o w  

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

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

p r o p e r t i e s   to   p r o v i d e   t h i n   w a l l s ,   y e t   a d e q u a t e   r e s i l i e n c e ,  

g o o d   s l i p ,   and  c o m p a t i b i l i t y   w i t h   t h e   p a c k a g e d   m e d i u m  

( e . g .   P o l y p r o p y l e n e ,   P o l y a c e t a l s ,   VHMW  p o l y e t h y l e n e   e t c . , ) .  

PTFE  c o a t i n g   of  t h e   b a l l s   c an   a l s o   be  c o n v e n i e n t l y   e m p l o y e d .  

D e s i g n i n g   n o z z l e s ,   and   o t h e r   d i s p e n s i n g   e l e m e n t s ,   a s  

w e l l   as  b a s e s ,   a l l   of   t h e m   w i t h   a  g o o d  " s e a l i n g   f i t " ,   i s   t h e  

n e x t   t a s k .  

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

a d a p t a t i o n ,   i s   p r o v i d e d   by  t h e   c o n v e n t i o n a l   PE  c o l l a p s i b l e  

t u b e s .   Such   an  a d a p t a t i o n   o f f e r s   c o n s i d e r a b l e   a d v a n t a g e s ,  

b o t h   to   t h e   o r i g i n a l   u s e r   v i z .   a  p r o d u c t ' s   p a c k a g e r ,   and  t o  

t h e   e v e n t u a l  c o n s u m e r .  

A  c o n v e n t i o n a l   p l a s t i c   t u b e   i s   in  many  r e s p e c t s   a n  

i n a d e q u a t e   c o n t a i n e r .   I t s   p r o d u c t i o n   i s   by  no  m e a n s   c h e a p ,  

w i t h   t h e   n e c e s s i t y   of   i n s i d e   and  o u t s i d e   l a c q u e r i n g ,   t r i c k y  

m a r r y i n g   by  s p i n   w e l d i n g   of   an  e x t r u d e d   t u b e   w i t h   a  

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

t h e   end  of   t u b e ,  w h i c h   i s   a  t r o u b l e s o m e ,   c o s t l y   ( e n e r g y ,  

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

a n d . b e s e t   w i t h   a  h i g h   r a t e   of   r e j e c t s ,   and  f a i l u r e s   i n  

p r o d u c t i o n ,   and  a f t e r .   Fo r   a  c o n s u m e r   d i s p e n s i n g   b e c o m e s  

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

a t   a n y  o n e   t i m e   how  much  p r o d u c t   t h e r e   i s   l e f t   in  t h e   t u b e ,  



and  i s   n e v e r   a b l e   to   u se   a l l   i t s   c o n t e n t s .   The  h a b i t u a l  

" s u c k i n g - b a c k "   of  t h e   c o n t e n t s   w h i l e   d i s p e n s i n g   is   a  

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

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

of  t h e   s e a l e d   t u b e ,   w h i c h   c a u s e s   d i f f i c u l t i e s   in  p a c k a g -  

i n g ,   and  s t o r a g e ,  

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

p r e s e n t   i n v e n t i o n   r e q u i r e s   no  u s e   of  p o w e r :   ( h e a t i n g ) ,  

and  t h e   e x i s t i n g   f i l l i n g   m a c h i n e s   can   be  e a s i l y   a d a p t e d  

f o r   a s s e m b l y   a t   t h e   p r e s e n t   h e a t i n g   and  s e a l i n g   s t a t i o n s .  

The  f a m i l i a r   " f i s h t a i l "   s e a l ,   i s   r e p l a c e d   by  a  " p u s h   f i t "  

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

m a t e r i a l .   A e s t h e t i c s   a r e   i m p r o v e d ,   and  s t o r a g e  

f a c i l i t a t e d   b e c a u s e   of   t h e   u p r i g h t   p a c k i n g   and  s t a n d i n g .  

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

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

s u c k - b a c k ,   by  one  h a n d   o p e r a t i o n ,   w h i l e   l e a v i n g   t h e  

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

i n s t a n c e ,   in  a p p l y i n g   s h a m p o o .   T h e r e   is   a l s o   t h e   a b i l i t y  

to   u s e   s u c h   a  c o n t a i n e r   as  a  m e t e r i n g   d e v i c e ,   and  t h e r e  

i s   a  w e l l   d e f i n e d   i n d i c a t i o n  o f   t h e   q u a n t i t y   of  t h e  

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

,  d i s t e n s i o n   p f   t h e   t u b e   by  t h e   b a l l .  

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

ous  when  c o m p a r e d   w i t h   a  m e t a l   c o l l a p s i b l e   t u b e .   Even  t h e  

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



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

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

t h e   p a c k a g e d   m e d i a ;   a  c o s t l y   and  by  no  means   f o o l p r o o f  

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

t u b e ' s   v u l n e r a b i l i t y   to   an  u n s i g h t l y   d a m a g e   by  b r u i s i n g ,  

w h i c h   i s   no  p r o b l e m   in  a  t u b e   of   a  s u i t a b l e   l a m i n a t e ,  

f i t t e d   w i t h   a  b a l l   p i s t o n .  

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

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

FOOD  INDUSTRY:  

P a c k a g i n g   of   k e t c h u p ,   m u s t a r d ,   m a y o n n a i s e ,   v a r i o u s   p u r e e s ,  

h o n e y ,   p e r h a p s   j a m s ,   s a u c e s ,   r e l i s h e s ,   e t c .  

COSMETICS  AND  T O I L E T R I E S :  

P a c k a g i n g   of   t o o t h p a s t e   and  s h a m p o o s   h a s   a l r e a d y   b e e n  

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

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

and  many  o t h e r   t o i l e t r i e s .   In  t h e   f i e l d   of   d e c o r a t i v e  

c o s m e t i c s ,   in  t h e   f o r m   of   v i s c o u s   l i q u i d s ,   or  p a s t e s ,  

u s i n g   s l i m ,   l o n g   ( can   be  c o i l e d   in   p a c k a g i n g )   h i g h l y  

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

e m i n e n t l y   e a s y ,   and  c o n v e n i e n t   to   a p p l y   s u c h   i t e m s   l i k e  

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

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

, o t h e r   f o r   m a n o e u v e r i n g   t h e   f l e x i b l e   t u b e   to   b r i n g   i t s  

n o z z l e ,   or   a p p l i c a t o r   to   t h e   r e q u i r e d   p l a c e ,   and  d i s p e n s e  

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



p r o d u c t .  

PHARMACEUTICAL,  MEDICAL,  AND  VETERINARY  USE 

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

p l i c a t i o n   of  c o s m e t i c s ,   a p p l i e s   e q u a l l y   w e l l   to   d i s p e n s i n g  

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

d r o p p e r s ,   p i p e t t e s   e t c . ,   For   i n s t a n c e ,   p e n c i l   s l i m ,   l o n g ,  

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

f o r   d i s p e n s i n g   in  t h e   same  m a n n e r ,   a c c u r a t e l y   ( m e t e r i n g ) ,  

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

e y e s ,   e a r s ,   m o u t h   ( t e e t h ,   and  t h r o a t ) ,   and  o t h e r   b o d y  

o r i f i c e s ,   e . g .   v a g i n a ,   r e c t u m   e t c . ,  -   p e r m i t t i n g   e v e n  

s e l f - m e d i c a t i o n .  

A l t e r n a t i v e l y ,   w i t h   t h e   s y s t e m   a c t i n g   as  an  e v a c u a t o r ,   t h e y  

can   be  u s e d   f o r   s a m p l i n g ,   e v a c u a t i o n   of  body   f l u i d s   e t c . ,  

I t   i s   e a s y   to   s ee   t h a t   in  a  p i p e t t e ,   a  t e a t   can  b e  

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

c o n t a i n i n g   a  b a l l   p i s t o n .  

INDUSTRIAL PRODUCTS 

The  same  a p p l i e s   to   s u c h  i n d u s t r i a l   p r o d u c t s   as  l u b r i c a n t s ,  

g r e a s e s ,   a d h e s i v e s ,   v a r i o u s   a d d i t i v e s   w h i c h   can  be  d i s -  

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

t h e y   a r e   n e e d e d ,   even   i f   t h e   l a t t e r   a r e   a w k w a r d l y   p l a c e d ,  

and  t h e   d e l i v e r y   can   be  a g a i n s t   g r a v i t y .  



1.  A  d i s p e n s i n g   or   e v a c u a t i n g   d e v i c e   c o m p r i s i n g   a  

f l e x i b l e ,   e l a s t i c   t u b e ;   a  n o z z l e   c l o s i n g   one  end  of   t h e  

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

b e i n g   d i m e n s i o n e d   so  t h a t   i t   d i s t e n d s   t h e   t u b e   and  i s  

g r i p p e d   by  t h e   t u b e ;   t h e   f l e x i b i l i t y   of  t h e   t u b e   a l l o w i n g  

t h e   p i s t o n   to   be  moved  w i t h i n   t h e   t u b e   by  s q u e e z i n g   t h e  

t u b e .  

2.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   f r e e   p i s t o n  

i s   a  b a l l .  

3.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   o t h e r   e n d  

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

4.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   1  w h e r e i n   t h e   o t h e r   e n d  

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

l o s s   of   t h e   p i s t o n .  

5.  A  d i s p e n s i n g   or  e v a c u a t i n g   d e v i c e   c o m p r i s i n g   a  

f l e x i b l e   e l a s t i c   t u b e ;   a  n o z z l e   c l o s i n g   one  end  o f   t h e   t u b e ;  

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

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

m o v a b l e   m a n u a l l y   w i t h i n   t h e   t u b e   by  s q u e e z i n g   t h e   t u b e ;  

c l o s u r e   means   c l o s i n g   t h e   o t h e r   end   of   t h e   t u b e   t o   p r e v e n t  

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

6 .   A  d i s p e n s i n g   or  e v a c u a t i n g   d e v i c e   c o m p r i s i n g   a  

f l e x i b l e ,   e l a s t i c   t u b e ;   a  n o z z l e   c l o s i n g   one  end  o f   t h e  

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

a  b a l l   w i t h i n   t h e   t u b e   h a v i n g   a  d i a m e t e r   l a r g e r   t h a n   t h e  

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



l i m i t s ;   w h e r e b y   t h e   b a l l   may  be  m a n i p u l a t e d   w i t h i n   t h e  

t u b e .  

7.  A  d i s p e n s e r   c o m p r i s i n g   a  f l e x i b l e   e l a s t i c   t u b e ;  

a  n o z z l e   c l o s i n g   one  end  of  t h e   t u b e ;   a  cap   s e a l i n g   t h e  

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

t h a n   t h e   t u b e   so  as  to   d i s t e n d   t h e   t u b e   w i t h i n   i t s  

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

o t h e r   end  of   t h e   t u b e ;   f l u i d   c o n t e n t s   w i t h i n   t h e   t u b e  

b e t w e e n   t h e   n o z z l e   and  t h e   b a l l ;   w h e r e b y ,   on  r e m o v a l   o f  

t h e   c a p ,   t h e   b a l l   can   be  moved  t o w a r d s   t h e   n o z z l e   b y  

s q u e e z i n g   t h e   t u b e   a d j a c e n t   t h e   b a l l   b e t w e e n   t h e   b a l l  

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

t h r o u g h   t h e   n o z z l e .  
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