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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  l i q u i d   a p -  
p l i c a t o r   f o r   d i s p e n s i n g   t o i l e t r i e s   to  t h e   s k i n ,   and  p a r t i -  

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

d o r a n t s   to  t he   human  a x i l l a .  

L i q u i d   a p p l i c a t o r s   in  g e n e r a l   a r e   w e l l - k n o w n   i n  

t h e   p r i o r   a r t ,   p a r t i c u l a r l y   t he   r o l l - o n   t y p e   commonly   f o r  

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

e x a m p l e   in  U.  S.  P a t e n t   Nos.   2 , 7 4 9 , 5 6 6 ;   2 , 9 2 3 , 9 5 7 ;   a n d  

2 , 9 9 8 , 6 1 6 .   B e c a u s e   of  p r o b l e m s   w i t h   r o l l - o n   t y p e   a p p l i -  

c a t o r s ,   B e r g h a h n   e t   a l . ,   U.  S.  P a t e n t s   4 , 0 5 0 , 8 2 6   a n d  

4 , 1 1 1 , 5 6 7 ,   d e v i s e d   a  l i q u i d   a p p l i c a t o r   c o m p r i s i n g   a  c o n -  

t a i n e r   f i t t e d   w i t h   a  head  h a v i n g   a  f i x e d ,   s h a p e d   form  m a d e  

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

h a v i n g   o m n i - d i r e c t i o n a l ,   i n t e r c o n n e c t i n g   p o r e s .   The  l i q -  

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

ons   is   a l s o   p r e s e n t   w i t h   t h i s   t y p e   of  h e a d   and  is  s o l v e d   b y  

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

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

b a c k   v i a   t he   c h a n n e l   i n t o   an  o p e n i n g   t h r o u g h   the   head   i n t o  

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

l i q u i d   on  the   s u r f a c e   of  t he   a p p l i c a t o r   and  r e s u l t i n g  

c r y s t a l l i z a t i o n   of  p r o d u c t   b e i n g   d e l i v e r e d .  

In  a  r e a l   s e n s e ,   the   p o r o u s   p l a s t i c   a p p l i c a t o r   o f  

B e r g h a h n   e t   a l .   r e s e m b l e s   t he   c o n v e n t i o n a l   r o l l - o n   a p p l i -  

c a t o r   e x c e p t   t h a t   t h e   a p p l i c a t o r   i s   s t a t i o n a r y   and  has   a  
d r a i n   c h a n n e l .   The  l i q u i d   p r o d u c t   b e i n g   d e l i v e r e d   m u s t   b e  

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



t he   l i q u i d   to   be  d e l i v e r e d   to   t he   s u r f a c e   by  c a p i l l a r y  

a c t i o n .   T h i s   r e q u i r e s   i n v e r t i n g   the   c o n t a i n e r   as  i s   t r u e  

of  t he   r o l l - o n   t y p e   of   h e a d ,   s i n c e   t h e r e   w i l l   a l w a y s   be  d e a d  

s p a c e   b e t w e e n   t h e   l i q u i d   in  t h e   r e s e r v o i r   and  t h e   a p p l i -  

c a t o r   h e a d .   T h u s ,   no  way  is   p r o v i d e d   f o r   t h e   l i q u i d   in  t h e  

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

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

may  be  of  any   s u i t a b l e   c o n f i g u r a t i o n ,   b u t   a  c o n v e x   o u t e r  

s u r f a c e   has   b e e n   f o u n d   to  be  p a r t i c u l a r l y   s u i t a b l e   f o r  

c o n t a c t   w i t h   v a r i o u s   p a r t s   of  t he   human  b o d y .   T h u s ,   t h e  

a p p l i c a t o r   h e a d   may  h a v e   a  h e m i s p h e r i c a l   o u t e r   s u r f a c e .  

The  m a t e r i a l s   w h i c h   a r e   u sed   to  make  t h e   s h a p e d  

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

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

i t y   and  h a v i n g   o m n i - d i r e c t i o n a l   i n t e r c o n n e c t i n g   p o r e s ,  
fo rmed   of  a g g r e g a t e s   of  u n i t e d   p o l y m e r   p a r t i c l e s .   T h e  

d e g r e e   of  p o r o s i t y   of  t he   p o r o u s   m a t e r i a l s   can   be  c o n -  

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

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

may  be  f a b r i c a t e d   of  h i g h - d e n s i t y   p o l y e t h y l e n e ,   l o w - d e n -  

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

e n e ,   p o l y p r o p y l e n e ,   p o l y v i n y l i d e n e   f l u o r i d e ,   and  t h e  

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

d e s i g n a t i o n s   " P o r e x "   p o r o u s   p l a s t i c s   and  " P o r o u s   P o l v . "  

The  po re   s i z e   o f   t h e   a p p l i c a t o r   may  v a r y   w i d e l y ,   d e p e n d i n g  

on  the   l i q u i d   to   be  d e l i v e r e d .   L o w - v i s c o s i t y   l i q u i d s ,   s u c h  

as  p e r f u m e s ,   may  b e s t   be  d e l i v e r e d   v i a   a  s m a l l - p o r e   p l a s t i c  

a p p l i c a t o r ,   e . g .  ,   one  m i c r o n   or  l e s s .   In  g e n e r a l ,   t h e   p o r e  
s i z e   may  v a r y   b e t w e e n   a b o u t   one  to  200  m i c r o n s ,   and  f o r   m o s t  

p u r p o s e s ,   g e n e r a l l y   a b o u t   1 0 - 5 0   m i c r o n s   a r e   p r e f e r r e d .  
The  p o r o u s   a p p l i c a t o r   is   h o l l o w   and  f i t s   o n t o   a  

c y l i n d r i c a l   i m p e r v i o u s   s l e e v e   or  t o w e r   w h i c h   in  t u r n   f i t s  

i n t o   an  a n n u l a r   p l a s t i c   d i a p h r a g m   s p r i n g .   The  s p r i n g   i n  

t u r n ,   f i t s   i n t o   t h e   t op   o p e n i n g   of  t he   c o n t a i n e r   w h i c h   f o r m s  

a  r e s e r v o i r   f o r   t h e   l i q u i d   m a t e r i a l   to  be  d i s p e n s e d .   T h e  



i m p e r v i o u s   s l e e v e   and  d i a p h r a g m   s p r i n g   may  a l s o   be  m o l d e d  

as  a  s i n g l e   p a r t .   The  i m p e r v i o u s   s l e e v e   s e r v e s   two  f u n c -  

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

to  t h e   d i a p h r a g m   s p r i n g .   S e c o n d ,   i t   d i r e c t s   f l u i d   f l o w   t o  

t h e   u p p e r m o s t   a r e a   of  the   p o r o u s   a p p l i c a t o r   w h i c h   is  t h e  

a r e a   m a i n l y   used   f o r   a p p l i c a t i o n .   The  c o n t a i n e r   can   b e  

f i l l e d   s o l e l y   w i t h   t h e   l i q u i d   p r o d u c t .   As  an  a l t e r n a t i v e ,  

t h e   r e s e r v o i r   may  c o n t a i n   an  a b s o r b e n t   m a t e r i a l ,   o n t o   w h i c h  

t he   l i q u i d   to  be  d e l i v e r e d   is  a b s o r b e d ,   and  t h i s   a b s o r b e n t  

m a t e r i a l   is  in  d i r e c t   and  i n t i m a t e   c o n t a c t   w i t h   t he   p o r o u s  

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

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

and  e a s e   of  d e l i v e r y   of  t he   l i q u i d   on  demand   by  c a p i l l a r y  

f l o w .   The  a b s o r b e n t   m a t e r i a l   u sed   in  t h e   r e s e r v o i r   may  b e  

any  m a t e r i a l   c a p a b l e   of  a b s o r b i n g   t h e   l i q u i d   to  be  d e -  

l i v e r e d ,   such   as  c e l l u l o s e   a c e t a t e ,   p o l y e s t e r ,   c o t t o n ,  

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

t r a n s f e r r i n g   the   l i q u i d   t h e r e f r o m   c o n t i n u o u s l y   on  d e m a n d  

by  c a p i l l a r y   f l ow  ( w i c k i n g ) .   The  a b s o r b e n t   m a t e r i a l   m a y  
t a k e   any  s u i t a b l e   s h a p e   or  fo rm.   In  one   e m b o d i m e n t ,   t h e  

a b s o r b e n t   m a t e r i a l   is  the   same  non-   d e f o r m a b l e ,   n o n - f l e x -  

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

t h e   a p p l i c a t o r   head   is   c o n s t r u c t e d .   The  f o r m  m a y   v a r y ,   b u t  

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

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

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

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

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

c y l i n d r i c a l   p i e c e   need   no t   be  u n i f o r m ,   i . e . ,   t h e   p o r t i o n  

e x t e n d i n g   i n t o   the   c o n t a i n e r   is  of  a  l e s s e r   d i a m e t e r   t h a n  

t he   p o r t i o n   e x t e n d i n g   out   of  t he   c o n t a i n e r   in  o r d e r   to  f i t  

i n t o   t h e   a n n u l a r   p l a s t i c   s p r i n g .  
The  c o n t a i n e r   may  o b v i o u s l y   be  of  any  s u i t a b l e  

m a t e r i a l ,   such   as  m e t a l ,   g l a s s   or  p l a s t i c .  
The  d e l i v e r y   s y s t e m   of  t he   i n v e n t i o n   may  be  u s e d  

to  d e l i v e r   any  t o p i c a l   l i q u i d   p r o d u c t   to   t h e   s k i n .   T h e s e  



may  i n c l u d e ,   fo r   e x a m p l e ,   a f t e r - s h a v e   l o t i o n s ,   p r e - s h a v e  

l o t i o n s ,   s k i n   l u b r i c a n t s   or  e m o l l i e n t s ,   s u n t a n   l o t i o n s ,  

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

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

and  f a c e   r o u g e   and  t h e   l i k e .   The  d e l i v e r y   s y s t e m   i s  

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

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

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

a p p l y i n g   a  low  v i s c o s i t y ,   f a s t   d r y i n g ,   n o n - s t i c k y   s o l u t i o n  

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

t u r e s   of  r o l l - o n s ,   pump  s p r a y s ,   and  s t i c k s .  

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

p h o b i c   and  do  n o t   " w e t "   w i t h   w a t e r ,   i t   may  be  n e c e s s a r y   t o  

add  a l c o h o l   to  an  a n t i p e r s p i r a n t   f o r m u l a   to  t r a n s f e r   t h e  

p r o d u c t   f rom  t h e   c o n t a i n e r   to  t he   a p p l i c a t o r   h e a d .   C r y s -  

t a l l i z a t i o n   of  t he   s o l i d   c o m p o n e n t s   of  t he   s o l u t i o n ,   s u c h  

as  a l u m i n u m   c h l o r h y d r a t e ,   may  be  a v o i d e d   by  t he   a d d i t i o n   o f  

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

p a l m i t a t e .  
The  i n v e n t i o n   may  be  b e t t e r   u n d e r s t o o d   by  r e f e r -  

e n c e   to   t h e   d r a w i n g s   in  w h i c h ,  

F i g u r e   I  i s   a  f r o n t   e l e v a t i o n a l   v i ew   of  t he   d i s -  

p e n s e r   w i t h   cap  r e m o v e d   w i t h   p a r t s   b r o k e n   away  to  show  a  

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

l i q u i d   r e s e r v o i r ;  
F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   v iew  of  t he   c o n -  

t a i n e r   and  cap  w i t h   cap   in  c r o s s - s e c t i o n ;  

F i g u r e s   3  and  5  a r e   b o t t o m   p l a n   v i e w s   of   t h e  

l i q u i d   c o n t a i n e r ;  

F i g u r e   4  i s   a  p a r t i a l   v i ew  of   t he   c o n t a i n e r   s h o w n  

in  F i g u r e   1,  in  an  i n v e r t e d   p o s i t i o n ,   to  show  d i r e c t e d  

l i q u i d   f l o w ;  

F i g u r e s   5,  6  and  7  a r e   r e s p e c t i v e l y   top   p l a n  
v i e w ,   e l e v a t i o n   v i ew  in  c r o s s - s e c t i o n   and  b o t t o m   p l a n   v i e w  

of  t h e   d i a p h r a g m   s p r i n g ;  

F i g u r e s   8,  9  and  10  a r e   r e s p e c t i v e l y   top   p l a n  
v i e w ,   e l e v a t i o n a l   v i ew   w i t h   p a r t s   b r o k e n   away  and  b o t t o m  



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

F i g u r e s   11,  12  and  13  a r e   r e s p e c t i v e l y   top   p l a n  

v i e w ,   e l e v a t i o n   v i ew   w i t h   p a r t i a l   c r o s s - s e c t i o n   and  b o t t o m  

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

s p r i n g .  

R e f e r r i n g   to  the   F i g u r e s   1  and  2,  t he   l i q u i d  

d e l i v e r y   s y s t e m   c o m p r i s e s   an  o u t e r   c a s e   10  h a v i n g   a  b a s e   12 

and  a  cap   14  w h i c h   ius  a t t a c h e d   by  m e a n s   of  t h r e a d s   16  a t  

t he   t o p   of  c a s e   10.  I t   w i l l   be  u n d e r s t o o d   t h a t   cap  14  c o u l d  

be  a t t a c h e d   by  a  f r i c t i o n   f i t   a l s o .   Case   10  c o n t a i n s   t h e  

l i q u i d   p r o d u c t   34  to  be  d i s p e r s e d .   A  p o r o u s   p l a s t i c  

a p p l i c a t o r   head   20  is  f i t t e d   o n t o   i m p e r v i o u s   s l e e v e   o r  

t o w e r   17  in  f l u i d   t i g h t   r e l a t i o n s h i p   by  a  f r i c t i o n   f i t .  

I m p e r v i o u s   s l e e v e   17,  in  t u r n   f i t s   i n t o   an  a n n u l a r   e l a s t i c  

s p r i n g   35  t h r o u g h   c e n t r a l   o p e n i n g   41  of  s p r i n g   35  b y  

f r i c t i o n   f i t   or  by  snap   l o c k   e n g a g e m e n t   as  shown  a t   19.  As 

shown  in  F i g u r e s   8  t h r o u g h   10,  s l e e v e   17  has   a n n u l a r   r i d g e s  

48  a r o u n d   t h e   p e r i p h e r y   of  t he   o u t e r   s u r f a c e   at   t h e   u p p e r  
end  w h i c h   a r e   s l i g h t l y   l a r g e r   t h a n   t h e   i n n e r   d i a m e t e r   of  t h e  

a p p l i c a t o r   head   20,   so  t h a t   when  s l e e v e   17  is  p r e s s e d   i n t o  

h e a d   20,  r i d g e s   e n g a g e   the   i n n e r   s u r f a c e   head   20  to  a s s i s t  

in  h o l d i n g   head   20  in  p o s i t i o n   on  s l e e v e   17.  At  t h e   l o w e r  

end  of   s l e e v e   17,  t h e r e   is  a  f l a n g e   49  e x t e n d i n g   o u t w a r d l y  

w h i c h   h o l d s   s l e e v e   17  a g a i n s t   the   l o w e r   edge   50  of  d i a p h r a g m  

s p r i n g   35.  In  F i g u r e   1,  the   head   a s s e m b l y   is  shown  as  a 

s p l i t   image   so  t h a t   the   l e f t   h a l f   i l l u s t r a t e s   d i a p h r a g m  

s p r i n g   35  in  i t s   r a i s e d   or  r e l a x e d   p o s i t i o n ,   and  t h e   l e f t  

h a l f   i l l u s t r a t e s   head   20  d e p r e s s e d   and  s p r i n g   35  a t   i t s  

l o w e s t   l i m i t   of  t r a v e l .   Head  20  i s   d e s i g n e d   so  t h a t   l o w e r  

s u r f a c e   20A  has   s u f f i c i e n t   c l e a r a n c e   in  t he   u p p e r   p o s i t i o n  

to  a l l o w   a  f u l l   s t r o k e   of  downward   s p r i n g   35.  In  a d d i t o n ,  

t h e   r i g h t   h a l f   of  F i g u r e   1  shows  t h a t   d i a p h r a g m   s p r i n g   35 

and  t o w e r  1 7   may  be  made  as  a  s i n g l e   p i e c e   u n i t   47.   ( S e e  

F i g u r e s   11  t h r o u g h   13) .   T h i s   is  a  p r o d u c t i o n   a d v a n t a g e   f o r  

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



d i a p h r a g m   s p r i n g   47  c o n s i s t s   of  s p r i n g   p o r t i o n   52  wh ich   i s  

b a s i c a l l y   s i m i l a r   to  s p r i n g   35  of  F i g u r e s   5  t h r o u g h   7,  a n d  

s l e e v e   53  w h i c h   is   b a s i c a l l y   s i m i l a r   to  s l e e v e   17  of  F i g u r e s  

8  t h r o u g h   10.  S i n c e   s l e e v e   p o r t i o n   53  i s   an  i n t e g r a l   p a r t  
of  t h e   d i a p h r a g m   s p r i n g ,   i t   w i l l   be  made  of  t h e   same  p l a s t i c  

m a t e r i a l .   T h u s ,   w h i l e   a  u n i t a r y   s t r u c t u r e   o f f e r s   c e r t a i n  

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

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

d i f f e r e n t   c h a r a c t e r i s t i c s .   Thus  t he   use   of  t h e   two  p i e c e  

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

The  s i n g l e   p i e c e   s l e e v e   and  s p r i n g   47  has   r i d g e s   48  o n  

s l e e v e   p o r t i o n   h o l d i n g   to  a p p l i c a t o r   head   20.  S p r i n g  

p o r t i o n   52  has   an  i n w a r d   t a p e r   58  on  t h e   l o w e r   end  of  t h e  

o u t e r   c y l i n d r i c a l   s e g m e n t   54  to  f a c i l i t a t e   i n s e r t i o n   i n t o  

c o n t a i n e r   10.  An  a b u t m e n t   55  is  p r o v i d e d   a t   t h e   b a s e   o f  

s l e e v e   53  w h e r e   i t   l e a d s   i n t o   t h e   i n n e r   c y l i n d r i c a l   s e g m e n t  
56  of   s p r i n g   52.  A b u t m e n t   55  is  to  a i d   in  p o s i t i o n i n g  

a p p l i c a t o r   h e a d   20  on  t h e   s l e e v e .   F l a n g e   57  is   p r o v i d e d  

a r o u n d   t he   u p p e r   e d g e   o f   o u t e r   s p r i n g   s e g m e n t   54  and  s e a t s  

on  u p p e r   edge   42  of  c o n t a i n e r   10.  A p p l i c a n t s '   head   20  h a s  

an  i n n e r   c y l i n d r i c a l   p o r t i o n   44  w h i c h   f i t s   w i t h i n   o u t e r  

c y l i n d r i c a l   s e g m e n t   36.   The  a p p l i c a t o r   h e a d - s p r i n g   a n d  

t o w e r   a s s e m b l y   i s   i n s e r t e d   i n t o   c o n t a i n e r   10  and  the   o t h e r  

s e g m e n t   36  of  s p r i n g   35  f o r m s   a  f l u i d   t i g h t   f r i c t i o n   f i t  

w i t h   f l a n g e   38  r e s t i n g   on  t h e   top   r im   42  of  c o n t a i n e r   1 0 .  

In  t h i s   p o s i t i o n ,   t h e   i n n e r   c y l i n d e r   44  of  t h e   a p p l i c a t o r  
head   20  e x t e n d s   w i t h i n   o u t e r   c y l i n d r i c a l   s e g m e n t   36  o f  

s p r i n g   35.  In  t h i s   a r r a n g e m e n t   t he   h e a d   20  can   move  i n t o  

t he   c o n t a i n e r   10  when  p r e s s u r e   is  a p p l i e d   to  t he   h e a d  a n d  

the   u n d u l a t e   s u r f a c e   39  of   s p r i n g   35  is  d e f o r m e d .   A p p l i -  

c a t o r   h e a d   20  may  be  d e p r e s s e d   u n t i l   t h e   s h o u l d e r   22  of  h e a d  

20  c o n t a c t s   f l a n g e   37  of   s p r i n g   35  w h i c h   t h e n   a c t s   as  a  

s t o p .   C o n t a i n e r   10  is  f i l l e d   w i t h   l i q u i d   p r o d u c t   34  and  t h e  

p r o d u c t   is  d e l i v e r e d   to   t h e   s u r f a c e   of  head   20  by  f i r s t  

w e t t i n g   t he   i n n e r   s u r f a c e   28  by  i n v e r t i n g   the   c o n t a i n e r   a s  
shown  in  F i g u r e   4,  and  t h e n   by  c a p i l l a r y   f low  t h r o u g h   t h e  



p o r e s   of  head   20.  As  s e e n   in  F i g u r e   4,  l i q u i d   34  w i l l   b e  

d i r e c t e d   by  i m p e r v i o u s   s l e e v e   17  to  the   u p p e r   p a r t   26  of  t h e  

i n n e r   s u r f a c e   of  a p p l i c a t o r   head   20  so  t h a t   t h i s   a r e a   o n l y  
is   w e t t e d .   T h i s   is  t h e   a r e a   w h e r e  s p r e a d i n g   w i l l   be  d o n e  

and  t h u s   u n n e c e s s a r y   f l o w   t h r o u g h   the   s i d e w a l l s   of  head   2 0  

is  a v o i d e d .   A f t e r   i n v e r s i o n   and  w e t t i n g   of  i n n e r   s u r f a c e  

26  of  head   20,  the   c o n t a i n e r   may  a g a i n   be  h e l d   in  an  u p r i g h t  

p o s i t i o n   to  a p p l y   t he   l i q u i d   to  a  s u r f a c e ,   e . g .   an  a n t i -  

p e r s p i r a n t   to  the  u n d e r a r m   a r e a .   When  the   o u t e r   s u r f a c e   2 4  

of  head   20  is  r u b b e d   a g a i n s t   the   s k i n ,   l i q u i d   p r o d u c t   34  i s  

a p p l i e d   to  t he   s k i n .   The  p r e s s u r e   on  head   20  p u s h e s   t h e  

head  i n t o   c o n t a i n e r   10  i n c r e a s i n g   the   p r e s s u r e   in  t h e  

c o n t a i n e r ,   f o r c i n g   l i q u i d   34  ou t   t h r o u g h   t he   p o r e s   of  h e a d  

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

a d e q u a t e   f l o w   of  l i q u i d   p r o d u c t   34  to  t he   o u t e r   s u r f a c e   o f  

head  20.  A p p l i c a t o r   h e a d   20  has   a  s o m e w h a t   f l a t t e n e d   o u t e r  

s u r f a c e   24  w i t h   the  v e r t i c a l   s i d e   s e c t i o n   21  b e i n g   t h i c k e r  

t h a n   the   u p p e r   s u r f a c e   24.   The  f l a t t e n e d   head   p r o v i d e s   a  

l a r g e r   s p r e a d i n g   a r e a   f o r   s p r e a d i n g   t he   l i q u i d   24  o v e r   a  
s u r f a c e .   Any  l i q u i d   t h a t   r u n s   down  the   s i d e s   w i l l   b e  

r e a b s o r b e d   by  the  t h i c k e n e d   a r e a   22  of  head   20.  An 

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

f l e x i b i l i t y   to  the  u p p e r   s u r f a c e   24  of  head   20,  e i t h e r   b y  

t h i n n i n g   t h i s   a r e a ,   or  by  m o l d i n g   t he   head   of  a  m a t e r i a l  

wh ich   w i l l   p r o v i d e   t h i s   f l e x i b i l i t y .  

To  f a c i l i t a t e   w e t t i n g   of  a p p l i c a t o r   head   2 0 ,  

c a s e   10  may  be  f i l l e d   w i t h   an  a b s o r b e n t   m a t e r i a l ,   n o t   s h o w n ,  

f i l l i n g   c o n t a i n e r   10  and  in  c o n t a c t   w i t h   i n n e r   s u r f a c e   2 6  
of  a p p l i c a t o r   head  2 0 .  

As  shown  in  F i g u r e s   1  and  2,  cap  14  may  h a v e   a n  
i n n e r   a b s o r b e n t   member  59  w h i c h   f i t s   c l o s e l y   o v e r   o u t e r  
s u r f a c e   24  of  a p p l i c a t o r   h e a d   20.  A b s o r b e n t   member   59  a b -  

s o r b s   e x c e s s   l i q u i d   and  a l s o  v a p o r s   w h i c h   p a s s   t h r o u g h   h e a d  

20  due  to   c h a n g e s   in  r e l a t i v e   p r e s s u r e   o u t s i d e   and  i n s i d e  
the   c o n t a i n e r ,   and  a l s o   r e l e a s e s   t h e s e   back   i n t o   t h e  
c o n t a i n e r .  



A  v a r i e t y   of   l i q u i d   p r o d u c t s   may  be  d i s p e n s e d   b y  

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

f o r t h   in  t h e   f o l l o w i n g   s p e c i f i c   e x a m p l e s :  

AFTER  SHAVE  L O T I O N S  

E x a m p l e   1  -   a f t e r   s h a v e   l o t i o n  

E x a m p l e  2  -   a f t e r   s h a v e   l o t i o n   ( h i g h   e m o l l i e n c e )  



E x a m p l e  3  -   a f t e r   shave  l o t i o n   (low  a l c o h o l ,   a n t i s e p t i c )  

PRE-SHAVE  LOTIONS 

E x a m p l e  4  -   p r e - s h a v e   (beard   s o f t e n e r   and  l u b r i c a n t )  

E x a m p l e  5  -   p r e - s h a v e   l o t i o n  



E x a m p l e  6   s u n t a n   l i q u i d  

Example  7  

FRAGRANCE 

E x a m p l e  8   co logne   (men's  or  l a d i e s )  



1.  A  l i q u i d   a p p l i c a t o r   s u i t a b l e   f o r   use   in  t h e  

a p p l i c a t i o n   of  l i q u i d s   to  a  s u r f a c e   of  t he   human  body  c o m -  

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

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

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

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

s e g m e n t s   j o i n e d   by  an  u n d u l a t e   a n n u l a r   p l a n a r   m e m b e r ,   s a i d  

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

means  a s s o c i a t e d   w i t h   t he   i n n e r   of  s a i d   c o n c e n t r i c   c y l i n -  

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

s l e e v e   m e a n s ;   s a i d   a n n u l a r   s p r i n g   and  s l e e v e   means   f o r m i n g  

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

c o n t a i n e r ;   s a i d   a p p l i c a t o r   means   c o m p r i s i n g   a  n o n - f l e x -  

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

r e s i n   s t r u c t u r e   h a v i n g   a  c o n t r o l l e d   p o r o s i t y   and  h a v i n g  
o m n i - d i r e c t i o n a l   i n t e r c o n n e c t i n g   p o r e s .  

2.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   t h e  

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

o p e n i n g   of   s a i d   c o n t a i n e r .  

3.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   s a i d  

s l e e v e   m e a n s   is  a  s e p a r a t e   s l e e v e   f i t t i n g   w i t h i n   t he   i n n e r  

c y l i n d r i c a l   s e g m e n t   of  s a i d   a n n u l a r   s p r i n g   m e a n s .  
4.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   s a i d  

s l e e v e   m e a n s   i s   an  i n t e g r a l   p a r t   of  s a i d   a n n u l a r   s p r i n g  

m e a n s ,   s a i d   s l e e v e   e x t e n d i n g   u p w a r d l y   f rom  t h e   i n n e r   c y l -  
i n d r i c a l   s e g m e n t   of  s a i d   s p r i n g   m e a n s .  

5.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   s a i d  

a p p l i c a t o r   h e a d   f i t s   on  s a i d   s l e e v e   m e a n s .  
6.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   t h e  

u p p e r   e d g e   of  i n n e r   c y l i n d r i c a l   s e g m e n t   i s   l o w e r   in  an  a x i a l  

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

s e g m e n t .  
7.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   s a i d  

u n d u l a t e   p l a n a r   member  has   a  d o w n w a r d   a n n u l a r   u n d u l a t i o n .  



8.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   1  w h e r e i n   s a i d  
c o n t a i n e r   c o n t a i n s   an  a b s o r b e n t   r e s e r v o i r   means   f o r   s a i d  
l i q u i d .  

9.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   8  w h e r e i n   s a i d  

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

10.  The  l i q u i d   a p p l i c a t o r   of  c l a i m   2  c o m p r i s i n g  
in  a d d i t i o n   a  cap   f i t t e d   o v e r   s a i d   a p p l i c a t o r   m e a n s .  
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