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B a c k g r o u n d   Of  The  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to   a n  

i m p r o v e d   d r o p p e r   a p p l i c a t o r   w h i c h   has   a  b e l l o w s - l i k e  

pump  member .   The  d r o p p e r   a p p l i c a t o r   o f   t h e   i n v e n t i o n  

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

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

of   t h e   b o d y .  

M e d i c i n e   d r o p p e r s   w h i c h   i n c l u d e   a  p u m p  
member   h a v i n g   a  b e l l o w s - l i k e   c o n f i g u r a t i o n   a r e   k n o w n  

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

a n n u l a r   b a r r e l   h a v i n g   an  open  t o p   end  and  an  o p e n  
b o t t o m   end ,   t h e   i n t e r i o r   of  t h e   a n n u l a r   b a r r e l   b e i n g  

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

b e l l o w s .   In  u s e ,   a  l i q u i d   i s   d r a w n   i n t o   t h e   i n t e r i o r  

of   t h e   a n n u l a r   b a r r e l   and  e x p e l l e d   t h e r e f r o m   in   a  

p r o c e s s   c o m p r i s i n g   a t   l e a s t   t h r e e   s t e p s :   (a)   f i r s t ,  

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

i t s   i n t e r i o r   and  t h e   i n t e r i o r   o f   t h e   a n n u l a r   b a r r e l ;  

(b)  t h e n ,   t h e   u s e r   r e l e a s e s   t h e   b e l l o w s   w h i l e   a t  

l e a s t   t h e   open   b o t t o m   end  of  t h e   a n n u l a r   b a r r e l   i s  

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

to  e x p a n d   to  d raw  l i q u i d   i n t o   t h e   i n t e r i o r   of   t h e  

a n n u l a r   b a r r e l ;   and  (c)   t he   u s e r   t h e n   p o s i t i o n s   t h e  

open   b o t t o m   end  o f   t h e   a n n u l a r   b a r r e l   a d j a c e n t   t o  

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

a p p l i e d   and  s q u e e z e s   t h e   b e l l o w s   to   e x p e l   t h e   l i q u i d  



from  t h e   i n t e r i o r   of  t h e   a n n u l a r   b a r r e l   o n t o   t h a t  

p a r t   of   t h e   b o d y .  

A  n u m b e r   of  d i f f e r e n t   m e d i c i n e   d r o p p e r  

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

p r o p o s e d   by  p r i o r   a r t   w o r k e r s .   Such  s t r u c t u r e s   a r e  

d e p i c t e d ,   f o r   e x a m p l e ,   in   M i t c h e l l   U n i t e d   S t a t e s  

P a t e n t s   3 , 1 2 4 , 1 7 1 ,   3 , 1 5 4 , 1 1 6 ,   3 , 2 1 5 , 1 7 1   and  3 , 3 7 9 , 1 9 6 ,  

M i t c h e l l   U n i t e d   S t a t e s   D e s i g n   P a t e n t s   1 9 5 , 2 3 8   a n d  

1 9 5 , 6 1 1   and  Dash   U n i t e d   S t a t e s   D e s i g n   P a t e n t   2 4 3 , 1 2 2 .  

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

a r e   c h a r a c t e r i z e d   by  a  common  f e a t u r e ,   n a m e l y ,   t h a t  

in   u se   e a c h   b e l l o w s - l i k e   pump  member   i s   c o m p r e s s e d  

by  p u s h i n g   one  s i d e   of   t h e   b e l l o w s   d o w n w a r d l y   in   t h e  

d i r e c t i o n   o f   t h e   a x i s   of   t h e   d r o p p e r ' s   a n n u l a r   b a r r e l .  

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

p a t e n t s   a r e   a w k w a r d   to   u s e .   For   e x a m p l e ,   w i t h   t h e  

m e d i c i n e   d r o p p e r   d e p i c t e d   i n   t h e   M i t c h e l l   ' l 1 6   p a t e n t ,  

t h e   u s e r   m u s t   p u s h   b e l l o w s   12  d o w n w a r d l y   w i t h   a  f i r s t  

f i n g e r   ( o r   t h u m b )   and  a t   t h e   same  t i m e   g r a s p   p o r t i o n s  

of  t h e   r e m a i n d e r   of   t h e   m e d i c i n e   d r o p p e r   ( e . g . ,   t h e  

cap  24)  to   o f f s e t   t h e   f o r c e   e x e r t e d   by  t h e   f i r s t  

f i n g e r   ( o r   t h u m b )   and  to  p r e v e n t   t h e   m e d i c i n e   d r o p p e r  

f rom  b e i n g   p u s h e d   o u t   of   t h e   u s e r ' s   g r a s p .  
Some  of   t h e   p r i o r   a r t   m e d i c i n e   d r o p p e r s  

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

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

d r o p p e r   d e p i c t e d   in   M i t c h e l l   U n i t e d   S t a t e s   P a t e n t  

3 , 1 2 4 , 1 7 1   i n c l u d e s   "a  p a i r   o f   i n t e g r a l l y   m o l d e d   a n d  

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

to  be  i n s e r t e d   in   t h e   o p e r a t i o n   of  t h e   d e v i c e ,   as  i n  

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

in   F i g .   8  of   M i t c h e l l   U n i t e d   S t a t e s   P a t e n t   3 , 2 1 5 , 1 7 1  

i n c l u d e s   " o u t s t a n d i n g   members   54  w h i c h   a c t   as  f i n g e r  

h o l d s   when  t h e   thumb  i s   p r e s s e d   d o w n w a r d s   . . .   t o  



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

of   t h e   d r o p p e r . "  

Even   t h e   m e d i c i n e   d r o p p e r s   o f   t h e   t w o  

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

a w k w a r d   to   u s e ,   r e q u i r i n g ,   in   t h e i r   i n t e n d e d   mode  o f  

o p e r a t i o n ,   t h e   u s e   of   t h r e e   f i n g e r s   ( o r   two  f i n g e r s  

and  a  t h u m b ) .   M o r e o v e r ,   t h e   a d d i t i o n a l   s t r u c t u r e  -  

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

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

Summary  Of  The  I n v e n t i o n  

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

p r o v i d e   an  i m p r o v e d   d r o p p e r   a p p l i c a t o r   w h i c h   has   a  

b e l l o w s - l i k e   pump  member  and  i s   r e l a t i v e l y   e a s y   t o  

use   as  c o m p a r e d   to   t h e   p r i o r   a r t   s t r u c t u r e s   d e s c r i b e d  

a b o v e .  

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

to  p r o v i d e   an  i m p r o v e d   d r o p p e r   a p p l i c a t o r   w h i c h   h a s  

a  b e l l o w s - l i k e   pump  member  and  may  be  r e a d i l y   u s e d  

w i t h   two  f i n g e r s .  

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

i s   to   p r o v i d e   a  d r o p p e r   a p p l i c a t o r   w h i c h   has  a  

b e l l o w s - l i k e   pump  member ,   i s   a e s t h e t i c a l l y   p l e a s i n g  

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

t a t e   i t s   u s e .  

The  a b o v e   o b j e c t s   a r e   a c h i e v e d   by  t h e  

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

c o m p r i s e s :   (a)   a  cap ,   (b)  a  pump  member   w h i c h   e x t e n d s  

a b o v e   t h e   cap  and  c o m p r i s e s   a  b e l l o w s ,   and  (c)   a n  

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

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

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

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

of  t h e   pump  member ,   has   p l e a t s   and   two  ends   o p p o s i t e  

to  e a c h   o t h e r   t h a t   a re   a d a p t e d   to   be  s q u e e z e d   by  a  

p e r s o n   in   o r d e r   to   c o m p r e s s   t h e   b e l l o w s   and  to  e x p e l  



f l u i d   ( i . e . ,   a i r )   f rom  t h e   i n t e r i o r   of  t h e   b e l l o w s  

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

t h e   b e l l o w s .   The  b e l l o w s   i s   made  of  a  f l e x i b l e   a n d  

r e s i l i e n t   m a t e r i a l   so  t h a t   when  t h e   b e l l o w s ,   i n   i t s  

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

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

u s e r .  

The  a n n u l a r   b a r r e l   t h a t   e x t e n d s   d o w n w a r d l y  

f rom  t h e   cap   has   an  o p e n   u p p e r   end  and  an  o p e n   l o w e r  

end .   The  i n t e r i o r   o f   t h e   pump  member  i s   in   f l u i d  

c o m m u n i c a t i o n   w i t h   t h e   i n t e r i o r   of   t h e   a n n u l a r   b a r r e l  

so  t h a t :  

(a )   when  t h e   b e l l o w s   of   t h e   pump  m e m b e r  

i s   c o m p r e s s e d :   ( i )   f l u i d   i s   p a s s e d   f rom  t h e  

i n t e r i o r   of   t h e   pump  member   i n t o   t h e   i n t e r i o r  

o f   t h e   a n n u l a r   b a r r e l   v i a   t h e   open   u p p e r   end   o f  

t h e   a n n u l a r   b a r r e l   and  ( i i )   f l u i d   i s   p a s s e d  

f r o m   t h e   i n t e r i o r   of   t h e   a n n u l a r   b a r r e l   t o   t h e  

e x t e r i o r   of  t h e   d r o p p e r   a p p l i c a t o r   v i a   t h e   o p e n  

l o w e r   end  of  t h e   a n n u l a r   b a r r e l ,   a n d  

(b)  when  t h e   b e l l o w s   in   i t s   c o m p r e s s e d  

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

f l u i d   f rom  t h e   e x t e r i o r   o f   t h e   d r o p p e r   a p p l i c a t o r  

i n t o   t h e   i n t e r i o r   o f   t h e   a n n u l a r   b a r r e l   v i a   t h e  

o p e n   l o w e r   end  of   t h e   a n n u l a r   b a r r e l .  

T h u s ,   in   u s e ,   a  p e r s o n   may  s q u e e z e   t h e  

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

e v a c u a t e   a i r   from  t h e   i n t e r i o r s   of   t h e   pump  m e m b e r  

and  a n n u l a r   b a r r e l .   T h e r e a f t e r ,   t h e   u s e r ,   w i t h   t h e  

o p e n   l o w e r   end  of   t h e   a n n u l a r   b a r r e l   p l a c e d   i n t o   a  

l i q u i d ,   may  r e l e a s e   t h e   b e l l o w s   to   draw  t h e   l i q u i d  

i n t o   t h e   i n t e r i o r   of  t h e   a n n u l a r   b a r r e l .   T h e n ,   t h e  

u s e r   may  p l a c e   t h e   o p e n   l o w e r   end  of  t h e   a n n u l a r  

b a r r e l   a d j a c e n t   to   t h e   p a r t   of   t h e   body   o n t o   w h i c h  

t h e   l i q u i d   i s   to  be  a p p l i e d   and ,   a g a i n   u s i n g   t w o  

f i n g e r s ,   may  s q u e e z e   t h e   b e l l o w s   to  a p p l y   t h e   l i q u i d  

o n t o   t h a t   p a r t   of  t h e   b o d y .  



The  pump  member   o f   t h e   p r e s e n t   i n v e n t i o n   p r e f e r -  

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

b e l l o w s   and  t h e   cap  of   t h e   d r o p p e r   a p p l i c a t o r .   The  i n t e r i o r  

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

i n t e r i o r   of   t h e   b e l l o w s   and   t h e   i n t e r i o r   of   t h e   a n n u l a r  

b a r r e l .  

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

t h e   b e l l o w s   i s   a t   an  a n g l e   o f   a b o u t   4 5 - 9 0 °   w i t h  

r e s p e c t   to   t h e   p l a n e   of   t h e   t o p   o f   t h e   c a p .   In  a  

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

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

90°  w i t h   r e s p e c t   to   t h e   p l a n e   of   t h e   t op   of   t h e   c a p .  
In  o t h e r   p a r t i c u l a r l y   p r e f e r r e d   e m b o d i m e n t s ,   t h e  

d i r e c t i o n   of   t h e   p l e a t s   i s   a t   an  a n g l e   of   a b o u t   5 5 - 6 5 °  

w i t h   r e s p e c t   to   t h e   p l a n e   o f   t h e   top   of   t h e   c a p .  

B r i e f   D e s c r i p t i o n   Of  The  D r a w i n g s  

F i g .   1  shows  a  p e r s p e c t i v e   v i e w   of   a  f i r s t  

e m b o d i m e n t   of   t h e i n v e n t i o n   f rom  a  p o s i t i o n   a b o v e   i t s  

t o p .  

F i g .   2  shows  a  f r o n t   v i e w   of   t h e   f i r s t  

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

F i g .   3  shows  a  s i d e   v i e w   of  t h e   f i r s t  

e m b o d i m e n t   o f  the   i n v e n t i o n .  

F i g .   4  shows  a  f r o n t   v i e w   of  t h e   pump  m e m b e r  

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

d r o p p e r   a p p l i c a t o r ' s   b a r r e l   p o s i t i o n e d   in   i t .  

F i g .   5  shows   an  e n l a r g e d   v i e w   of   a  p o r t i o n  

of   F i g .   4 .  

F i g .   6  shows  a  p e r s p e c t i v e   v i e w   of   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   f rom  a  p o s i t i o n   a b o v e   i t s  

t o p .  

F i g .   7  shows  a  f r o n t   v i e w   of  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 .  

F i g .   8  shows  a  p e r s p e c t i v e   v i e w   of   a  t h i r d  

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



F i g .   9  shows  a  b o t t o m   v i e w   of  t h e   cap  o f  

t h e   t h i r d   e m b o d i m e n t   o f  t h e   i n v e n t i o n .  

D e s c r i p t i o n   Of  The  P r e f e r r e d   E m b o d i m e n t s  

R e f e r r i n g   now  to   F i g s .   1 - 3 ,   t h e r e   a r e   s h o w n  

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

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

men t   c o m p r i s e s   pump  member   10,   cap   11  and  a n n u l a r  

b a r r e l   1 2 .  

Pump  member  10  c o m p r i s e s   b e l l o w s   13  a n d  

a n n u l a r   s h a f t   14.  The  b e l l o w s   13  has   two  o p p o s i t e  

ends   16  and  17  w h i c h   a r e   a d a p t e d   to   be  s q u e e z e d   b y  

t h e   u s e r   to   c o m p r e s s   t h e   b e l l o w s .   As  shown  i n   F i g s .   1 

and  3,  e n d s   16  and  17  a r e   o v a l   i n   s h a p e .   H o w e v e r ,  

o t h e r   s h a p e s   of   ends   16  and  17  may  be  u t i l i z e d .  

B e l l o w s   13  i s   made  of   a  f l e x i b l e ,   r e s i l i e n t  

m a t e r i a l   w h i c h   p e r m i t s   i t   to   be  s q u e e z e d   by  t h e   u s e r  

to   e v a c u a t e   a i r   f rom  i t s   i n t e r i o r   and  to   s p r i n g   b a c k  

to  i t s   o r i g i n a l   s h a p e   when  t h e   u s e r   r e l e a s e s   i t s  

ends   16  and  17.  For   e x a m p l e ,   t h e   b e l l o w s   may  b e  

m o l d e d   f rom  a  number   of   d i f f e r e n t   p l a s t i c   and  r u b b e r  

m a t e r i a l s .  

Cap  11  may  be  made  f rom  a  number   of   m a t e r i -  

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

l i n e s   i n   F i g s .   2  and  3,  t h e   i n s i d e   s u r f a c e   of   t h e  

cap  i s   t h r e a d e d   so  t h a t   t h e   cap   may  be  s c r e w e d   o n t o  

a  c o n t a i n e r .   H o w e v e r ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t  

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

c o n t a i n e r s ,   may  a l s o   be  u s e d   in   t h e   p r e s e n t   i n v e n t i o n .  

The  cap  may  a l s o   be  p r o v i d e d   w i t h   a  d e c o r a -  

t i v e   o v e r s h e l l   ( n o t   s h o w n ) .   The  o v e r s h e l l ,   w h i c h  

may  be  made  f rom  a  more  e x p e n s i v e   m a t e r i a l   t h a n   t h e  

r e m a i n d e r   of   t h e   cap ,   may  be  g l u e d   o n t o   t h e   r e m a i n d e r  

of  t h e   cap   by  any  s u i t a b l e   t e c h n i q u e .   The  o v e r s h e l l  

may  i n c l u d e   p r i n t e d   m a t t e r   a n d / o r   i t   may  be  c o n -  

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

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



The  a n n u l a r   b a r r e l ,   w h i c h   s u i t a b l y   may  b e  

made  f rom  g l a s s   or  a  p l a s t i c   m a t e r i a l ,   has   an  o p e n  
b o t t o m   end  18  and  an  open   t o p   end  19.  The  a n n u l u s  

of   t h e   a n n u l a r   b a r r e l ,   w h i c h   i s   d e p i c t e d   in   F i g s .   2 

and  3  by  d o t t e d   l i n e s   20,  i s   i n   f l u i d   c o m m u n i c a t i o n  

w i t h   t h e   i n t e r i o r   o f   pump  member   1 0 .  

As  b e s t   s e e n   in   F i g .   2,  t h e   b o t t o m   end  o f  

t h e   b a r r e l   p r o j e c t s   o u t w a r d l y   f rom  t h e   a x i s   of   t h e  

b a r r e l .   Such   an  a r r a n g e m e n t   f a c i l i t a t e s   d r a w i n g   a  

l i q u i d   i n t o   t h e   a n n u l a r   b a r r e l   when  o n l y   a  s m a l l  

a m o u n t   of   t h e   l i q u i d   r e m a i n s   i n   t h e   b o t t l e .  

R e f e r r i n g   now  to   F i g .   4,  t h e r e   i s   d e p i c t e d  

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

men t   w i t h   t h e   d r o p p e r   a p p l i c a t o r ' s   a n n u l a r   b a r r e l  

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

As  shown  in   F i g .   4,  t h e   s h a f t   14  o f   t h e  

m o l d e d   pump  member  10  has   a  n u m b e r   of   p a r t s   w h i c h ,  

as  w i l l   be  d e s c r i b e d   in   more  d e t a i l   b e l o w ,   a r e   e n g a g e d  

w i t h   and  i n t e r a c t   w i t h   t h e   a n n u l a r   b a r r e l   12  a n d  

cap  11  d u r i n g   t h e   c o n s t r u c t i o n   o f   t h e   d r o p p e r   a p p l i -  

c a t o r .   M o v i n g   d o w n w a r d l y   f r o m   t h e   t op   of  t h e   s h a f t   1 4 ,  

t h e   s h a f t   c o m p r i s e s   f l a r e d   p o r t i o n   23,  i n d e n t e d   p o r -  
t i o n   24,   and  l i p   p o r t i o n   26.   The  a n n u l u s   in   s h a f t   1 4  

i s   d e p i c t e d   by  d o t t e d   l i n e s   2 5 .  

F i g .   5  shows  an  e n l a r g e d   v i e w   of   a  p o r t i o n  

of  t h e   s u b a s s e m b l y   d e p i c t e d   i n   F i g .   4.  As  can   b e s t  

be  s e e n   f rom  F i g .   5,  t h e   f l a r e d   p o r t i o n   23  and  t h e  

a n n u l a r   b a r r e l   12  a r e   d i m e n s i o n e d   and  c o n s t r u c t e d   s o  

t h a t :   (a)   t h e   a n n u l a r   b a r r e l   may  be  i n s e r t e d   i n t o  

t h e   pump  member   by  f o r c i n g   t h e   b a r r e l ' s   l i p   22  t h r o u g h  

a  h o l e   p r o v i d e d   in   t h e   pump  member   to   t h e   p o s i t i o n  

d e p i c t e d   in   F i g .   5;  and  (b)  when   t h e   l i p   22  i s   p o s i -  

t i o n e d   as  shown  in  F i g .   5,  i t s   u n d e r s i d e   r e s t s   on  a  

l e d g e   28  w h i c h   i s   p r o v i d e d   i n   t h e   i n t e r i o r   of   t h e  

f l a r e d   p o r t i o n   23  of   t h e   pump  m e m b e r .   The  l e d g e   2 8  

and  l i p   22  c o o p e r a t e ,   t o g e t h e r   w i t h   o t h e r   s t r u c t u r e  

of   t h e   d r o p p e r   a p p l i c a t o r ,   to   m a i n t a i n   t h e   b a r r e l   12  



in  t h e   p o s i t i o n   d e p i c t e d   in   F i g s .   4  and  5  d u r i n g   t h e  

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

The  t op   s u r f a c e   21  o f   cap  11  i s   p r o v i d e d  

w i t h   a  h o l e   ( n o t   shown)   f o r   r e c e i v i n g   t h e   s u b a s s e m b l y  

of   t h e   pump  member  10  and  b a r r e l   12  d e p i c t e d   i n  

F i g s .   4  and  5.  The  h o l e   i n   t h e   cap  i s   d i m e n s i o n e d  

s o   t h a t ,   when  t h e   d r o p p e r   a p p l i c a t o r   i s   a s s e m b l e d ,  

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

p o r t i o n   24  of   t h e   pump  m e m b e r .  

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

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

u p p e r   end  of   t h e   a n n u l a r   b a r r e l   12  i s   i n s e r t e d   i n t o  

t h e   pump  member  10  to   t h e   p o s i t i o n   d e p i c t e d   i n   F i g s .   4  

and  5.  Then ,   t h e   r e s u l t i n g   s u b a s s e m b l y   c o m p r i s i n g  

t h e   pump  member  10  and  a n n u l a r   b a r r e l   12  i s   p u s h e d  

u p w a r d l y   t h r o u g h   t h e   h o l e   in   t h e   c a p .   The  b e l l o w s   13  

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

m o v e m e n t   to   f a c i l i t a t e   t h e   p a s s a g e   of   t h e   b e l l o w s  

t h r o u g h   t h e   h o l e   in   t h e   c a p .  

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

b l y   t h r o u g h   t h e   c a p ' s   h o l e ,   t h e   i n s i d e   e d g e s   of   t h a t  

h o l e   r i d e   o v e r   t h e   f l a r e d   p o r t i o n   23  of  t h e   p u m p  

member ,   p u s h i n g   t h e   f l a r e d   p o r t i o n   i n w a r d l y .   C o n -  

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

t he   f l a r e d   p o r t i o n   23  b e i n g   p u s h e d   e n t i r e l y   p a s t   t h e  

cap  to   a  p o s i t i o n   w h e r e   t h e   i n s i d e   s u r f a c e   of   t h e  

h o l e   in   t h e   cap  c l o s e l y   a b u t s   i n d e n t e d   p o r t i o n   24  o f  

t h e   pump  member .   T h e r e a f t e r ,   in   n o r m a l   u se   o f   t h e  

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

by  t h e   b o t t o m   o u t s i d e   s u r f a c e   31  of   t h e   f l a r e d   p o r t i o n  

23  and  by  t h e   t op   s u r f a c e   32  o f   l i p   p o r t i o n   2 6 .  

In  t h e   e m b o d i m e n t   d e p i c t e d   in  F i g .   1,  t h e  

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

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

90°  w i t h   r e s p e c t   to  t h e   p l a n e   d e f i n e d   by  t h e   t o p  

s u r f a c e   21  of   t h e   c a p .   In  a  s e c o n d   e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   w h i c h   i s   d e p i c t e d   in   F i g s .   6  and  7 ,  



t h e   d i r e c t i o n   of   t h e   p l e a t s   of   t h e   b e l l o w s   33  i s   a t  

an  a n g l e   of   a b o u t   60°  w i t h   r e s p e c t   to  t h e   p l a n e  
d e f i n e d   by  t h e   t op   s u r f a c e   of   t h e   c a p .   D e p e n d i n g   o n  
t h e   i n d i v i d u a l   and  t h e   p a r t   o f   t h e   body   o n t o   w h i c h   a  

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

the  s e c o n d   e m b o d i m e n t   may  be  e a s i e r   to   u s e   t h a n   t h e  

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

W i t h   t h e   e x c e p t i o n   o f   t h e   d i r e c t i o n   of   t h e  

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

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

as  t h e   c o n s t r u c t i o n   o f  t h e   f i r s t   e m b o d i m e n t .   M o r e  

p a r t i c u l a r l y ,   l i k e  t h e   f i r s t   e m b o d i m e n t ,   t h e   p u m p  
member   30  o f  t h e   s e c o n d   e m b o d i m e n t   c o m p r i s e s   t h e  

b e l l o w s   33,  h a v i n g   o p p o s i t e   e n d s   36  and  37,  and  a n  

a n n u l a r   s h a f t   34  t h a t   e x t e n d s   b e t w e e n   t h e   d r o p p e r  

a p p l i c a t o r ' s   b e l l o w s   and  cap  31.   The  d r o p p e r   a p p l i -  

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

b a r r e l   32,   w h i c h   i s   i d e n t i c a l   or   s i m i l a r   to   t h e   a n n u -  

l a r   b a r r e l   o f  t h e   f i r s t   e m b o d i m e n t .  

The  m a n n e r   in  w h i c h   t h e   c o m p o n e n t s   o f   t h e  

s e c o n d   e m b o d i m e n t   a r e   j o i n e d   t o g e t h e r   and  how  t h o s e  

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

e m b o d i m e n t .  

R e f e r r i n g   now  to  F i g .   8,  t h e r e   i s   shown  a  

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

t i o n .   U n l i k e   t h e   f i r s t   two  e m b o d i m e n t s ,   t h e   p u m p  

member   40  and  cap  41  of  t h e   t h i r d   e m b o d i m e n t   i s   a n  

i n t e g r a l   s t r u c t u r e .   Such  an  i n t e g r a l   s t r u c t u r e   m a y  

be  made  f rom  s u i t a b l e   p l a s t i c   m a t e r i a l s   by  an  a p p r o -  

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

A n o t h e r   d i f f e r e n c e   b e t w e e n   t h e   t h i r d   e m b o d i -  

m e n t   o f  t h e   i n v e n t i o n   and  t h e   o t h e r   e m b o d i m e n t s  

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

i n v e n t i o n   d o e s   n o t   i n c l u d e   an  a n n u l a r   s h a f t   t h a t  

e x t e n d s   b e t w e e n   t h e   b e l l o w s   43  and  cap  41.   R a t h e r ,  

t h e   b e l l o w s   43  i s   m o l d e d   d i r e c t l y   a d j a c e n t   to   t h e  

cap  4 1 .  



I t   i s ,   of   c o u r s e ,   n o t   e s s e n t i a l   t h a t   t h e  

b e l l o w s   43  and  cap  41  be  i n j e c t i o n   m o l d e d   as  an  i n t e -  

g r a l   s t r u c t u r e .   R a t h e r ,   t h e   b e l l o w s   43  and  cap  4 1  

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

a  s u i t a b l e   m a n n e r .  
L i k e   t he   p r e v i o u s   e m b o d i m e n t s ,   b e l l o w s   4 3  

i n c l u d e s   two  ends   46  and  47  w h i c h   a r e   o p p o s i t e   t o  

e a c h   o t h e r   and  w h i c h   a r e   a d a p t e d   to   be  s q u e e z e d   t o  

e x p e l   a i r   f rom  t he   i n t e r i o r   o f   t h e   b e l l o w s .   A l s o  

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

cap  41  i n c l u d e s   s c r e w   t h r e a d s   f o r   s c r e w i n g   t h e   c a p  
o n t o   an  a p p r o p r i a t e   c o n t a i n e r .  

As  can   be  s e e n   f rom  F i g .   9,  t h e   b o t t o m  

s u r f a c e   o f   t h e   cap  has   a  h o l e   48  f o r   r e c e i v i n g   a n n u l a r  

b a r r e l   42 .   The  c o n s t r u c t i o n   and  f u n c t i o n   o f   t h e  

a n n u l a r   b a r r e l   42  a r e   t h e   same  as  t h e   c o n s t r u c t i o n  

and  f u n c t i o n   o f   t h e   a n n u l a r   b a r r e l s   u t i l i z e d   in   t h e  

f i r s t   and   s e c o n d   e m b o d i m e n t s   d e s c r i b e d   a b o v e .  



1.  A  d r o p p e r   a p p l i c a t o r   c h a r a c t e r i z e d  

b y :  

(a)   a  cap  ( 1 1 ; 3 1 ; 4 1 ) ;  

(b)  a  pump  member  (10; 30; 40)  which  ex tends   above  
the  cap  (11;31;41)  and  comprises   a  bel lows  (13 ;33 ;43) ,   sa id   be l lows   b e i n g  
made  o f   a  f l e x i b l e ,   r e s i l i e n t   m a t e r i a l   and  h a v i n g :  

( i )   p l e a t s ,   and  ( i i )   two  ends  ( 16 ;17 ;36 ;37 ;46 ;47 )   o p p o s i t e   to  e a c h  
o t h e r   t h a t   are  adapted  to  be  squeezed  by  a  p e r s o n   i n   o r d e r  

to   c o m p r e s s   t h e   b e l l o w s ;   a n d  

( c )   an  annu la r   b a r r e l   (12;32;42)  e x t e n d i n g   down- 
wardly  from  the  cap  (11;31;41)  and  having  an  open  upper  end  .(19)  and  
an  o p e n   l o w e r   end  (18),  the  i n t e r i o r   of  the pump  member  ( 10 ;30 ;40 )  
b e i n g   i n   f l u i d   c o m m u n i c a t i o n   w i t h   t h e   i n t e r i o r   o f  

t h e   a n n u l a r   b a r r e l   so  t h a t   i n   u s e :   ( i )   when  t h e   b e l l o w s  

(13;33;43)  of  the  pump  member  (10;30;40)  is  compressed,   f l u i d   i s  

p a s s e d   f rom  t h e   i n t e r i o r   o f   t h e   pump  member   i n t o   t h e  

i n t e r i o r   of   t h e   a n n u l a r   b a r r e l   v i a   t h e   open   u p p e r  
end  o f   t h e   a n n u l a r   b a r r e l   and  f l u i d   i s   p a s s e d   f r o m  

t h e   i n t e r i o r   of   t h e   a n n u l a r   b a r r e l   to   t h e   e x t e r i o r  

of   t h e   d r o p p e r   a p p l i c a t o r   v i a   t h e   open   l o w e r   end  o f  

t h e   a n n u l a r   b a r r e l ,   and  ( i i )   when  t h e   b e l l o w s   i n   i t s  

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

d raw  f l u i d   f rom  t h e   e x t e r i o r   o f   t h e   d r o p p e r   a p p l i c a t o r  

i n t o   t h e   i n t e r i o r   of   t h e   a n n u l a r   b a r r e l   v i a   t h e   o p e n  
l o w e r   end  o f   t h e   a n n u l a r   b a r r e l .  

2.  The  d r o p p e r   a p p l i c a t o r   of  c l a i m   1  

c h a r a c t e r i z e d   in   t h a t   t h e   pump  member   (10;30)  f u r t h e r  

comprises   an  annu la r   s h a f t  ( 1 4 ; 3 4 )   t h a t   extends   b e t w e e n  

t h e   b e l l o w s   (13;33)  and  c o n t a i n e r   cap  (11;31),   the  i n t e r i o r   of  t h e  

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

( i )   t h e   i n t e r i o r   of   t h e   b e l l o w s ,   and  ( i i )   t h e   i n t e r i o r  

of   t h e   a n n u l a r   b a r r e l   ( 1 2 ; 3 2 ) .  



3.  The  d r o p p e r   a p p l i c a t o r   of   c l a i m   1  or  2 

c h a r a c t e r i z e d   in  t h a t   t h e   cap  (41)  and  pump  member  (40)  a r e  

i n t e g r a l .  

4.  The  d r o p p e r   a p p l i c a t o r   of   c l a i m   1  or  2 

c h a r a c t e r i z e d   in   t h a t   t h e   cap  (11;31)  and  pump  member  (10;30)  a r e  

c o n s t r u c t e d   of  s e p a r a t e l y   made  p a r t s .  

5.  The  d r o p p e r   a p p l i c a t o r   of  any  of  c la ims  1  to  4 

c h a r a c t e r i z e d   in   t h a t   t h e   cap  (11;31;41)  has  an  i n s i d e   s u r f a c e  

t h a t   i s   t h r e a d e d   f o r   s c r e w i n g   t h e   cap  o n t o   a  c o n t a i n e r .  

6.  The  d r o p p e r   a p p l i c a t o r   o f  a n y   of  c la ims  1  to  5 

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

a t   an  a n g l e   of  a b o u t   4 5 - 9 0 °   w i t h   r e s p e c t   t o   t h e   p l a n e  

of   t h e   t o p   of  t h e   cap  ( 1 1 ; 3 1 ; 4 1 ) .  

7.  The  d r o p p e r   a p p l i c a t o r   of   c l a i m   6 

c h a r a c t e r i z e d   in   t h a t   t h e   a n g l e   i s   a b o u t   9 0 ° .  

8.  The  d r o p p e r   a p p l i c a t o r   of   c l a i m   6 

c h a r a c t e r i z e d   in   t h a t   t h e   a n g l e   i s   a b o u t   5 5 - 6 5 ° .  
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