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S)  Method  and  apparatus  for  spraying  a  metered  quantity  of  •  semi-ttquid  product 

Spray  dispensing  of  a  metered  quantity  of  a  preferably 
semi-liquid  product  from  a  filled  container  having  a  fixed  wall 
(28)  provided  with  at  least  one  and  preferably  a  plurality  of 
generally  open  and  unobstructed  discharge  passageways 
(30).  A  moveable  wall  (32)  spaced  apart  from  the  fixed  well 
(28)  is  impacted  with  a  moving  mass  to  induce  a  presuree 
pulse  in  the  product  sufficient  to  surge  a  metered  quantity  of 
product  less  than  the  entire  content  of  the  container  through 
the  generally  open  and  unobstructed  discharge  passageways 
(30)  with  sufficient  velocity  as  to  break  away  from  the  pas- 
sageways  (30)  and the  remaining  product  within  the  container 
for  ballistic  travel  generally  normal  the  fixed  wall  (28)  out- 
wardly  of  the  container.  A  plurality  of  uniform  discharge  pas- 
sageways  (30)  and  a  proper  match  of  product  formulation  and 
energy  input  produces  a  generally  uniformly  moving  cluster 
of  generally  uniformly  defined  and  moving  particies. 



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

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

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

f o r   d e p o s i t i n g   a  d e f i n e d   and  m e t e r e d   p a t t e r n   o f ,   f o r  

e x a m p l e ,   an  a n h y d r o u s   c r e a m   a n t i p e r s p i r a n t   p r o d u c t   on  a n  

a x i l l a   s u r f a c e .  



BACKGROUND  OF  THE  INVENTION 

Spray  d i s p e n s i n g   is  g e n e r a l l y   ach ieved   by 

d e l i v e r i n g   a  l i q u i d   p roduc t   to  a  nozzle   under  p r e s s u r e  

induced,   e . g . ,   by  a  pump,  p r e s s u r i z e d   gas,   or  a  c o l l a p s i b l e  

wal l   c o n t a i n e r .   Each  of  these   d i s p e n s i n g   s y s t e m s  h a v e  

advan tages   and  d i s a d v a n t a g e s   t h a t   have  made  them  m o r e ' o r  

l e s s   s u i t a b l e   for   a  wide  v a r i e t y   of  p r o d u c t s .   The  t h i n n e r  

and  l e s s   v i s cous   the  p roduc t ,   however,  the  e a s i e r   i t   i s  

to  spray  u t i l i z i n g   such  p r e s s u r e   o p e r a t e d   sys tems .   The 

t h i c k e r   and  more  v i scous   the  p roduc t ,   c o n v e r s e l y ,   t h e  

ha rde r   i t   is  to  spray  u t i l i z i n g   such  s y s t e m s .   S e m i - l i q u i d  

cream  or  l ike   p r o d u c t s ,   such  as  g e l s ,   t h i c k e n e d   e m u l s i o n s ,  

a n d  t h e   l i k e ;   p roduc t s   having  high  t a c k i n e s s ,   t e n a c i o u s n e s s  

or  c o h e s i v e n e s s ;   or  p r o d u c t s   having  a  very  high  s o l i d s   c o n t e n t ,  

are  p a r t i c u l a r l y   d i f f i c u l t   to  spray  through  a  nozzle   u t i l i z i n g  

c o n v e n t i o n a l   pump,  p r e s s u r i z e d   gas,   or  c o l l a p s i b l e   wal l   -  

d i s p e n s i n g   s y s t e m s .  

F inge r   and  t r i g g e r   pumps  as  wel l   as  squeeze  b o t t l e s ,  

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

o p e r a t i n g   p r e s s u r e s   for  sp ray ing   th ick   c r e a m - l i k e   p r o d u c t s  

from  nozz les   and  p a r t i c u l a r l y   for  sp ray ing   p r o d u c t s   having  a  

v i s c o s i t y   of  25  to  50  c e n t i p o i s e   or  h i g h e r .   Gas  o p e r a t e d  

systems  are,   of  course ,   capable   of  supp ly ing   h ighe r   n o z z l e  

p r e s s u r e s   b u t  g a s   o p e r a t e d   systems  are  prone  to  o t h e r  

problems,   e s p e c i a l l y   in  i n e x p e n s i v e   consumer  p r o d u c t  

d i s p e n s i n g   sys tems,   i n c l u d i n g   problems  in  p r o v i d i n g   c l e a n  

s t a r t   and  s top  a c t i on   and  a  uniform  metered  spray  e s p e c i a l l y  

with  t h i ck ,   cohes ive   p r o d u c t s .  



In  spray  p roduc t   d i s p e n s i n g ,   whether  in  t h e  

i n d u s t r i a l / c o m m e r c i a l   s e c t o r   or  in  the  consumer  p r o d u c t s  

s e c t o r ,   p roduc t   s a fe ty   is  becoming  i n c r e a s i n g l y   r e c o g n i z e d  

and  even  mandated  as  a  prime  r e q u i s i t e .   C o n v e r s e l y  

economic /marke t   p r e s s u r e s   of ten   r e q u i r e   tha t   such  d e s i r a b l e  

i n c r e a s e d   s a f e t y   be  a c h i e v e d  w i t h o u t   loss  of  convenience   t o  

the  user  and  w i t h i n  a   f a m i l i a r   p r o d u c t - p a c k a g e   f ramework .  

S i m u l t a n e o u s l y ,   p r e s s u r e s   e x i s t   to  keep  cos ts   down,  both  i n  

the  immediate  p roduc t   cos ts   to  the  consumer  and  in  t h e  

o v e r a l l   env i ronmen ta l   cos ts   involved  in  p r o v i d i n g   and  

d e l i v e r i n g   the  p r o d u c t .  

In  the  area  of  a n t i - p e r s p i r a n t / d e o d o r a n t   p r o d u c t s ,  

for  example,  spray  type  p roduc t s   have  been  p r e f e r r e d   by  a  

la rge   segment  of  the  market ,   presumably  in  l a rge   p a r t  

because  of  t h e i r   " n o n - c o n t a c t "   mode  of  a p p l i c a t i o n ;   i . e . ,  

the  p roduc t   (as  opposed  to  the  package)  is  not  s u s c e p t i b l e -  

to  being  touched  by  o the r s   p r i o r   to  or  between  uses  by  a 

s p e c i f i c   user  as  well  as  r e q u i r i n g   only  minimal  u s e r  

involvement   with  the  t a r g e t   a r e a .  

Previous   e f f o r t s   to  p rovide   " n o n - c o n t a c t "   d i s p e n s i n g  

of  p roduc t s   such  as  a n t i p e r s p i r a n t / d e o d o r a n t   p roduc t s   w i t h o u t  

f l u o r o c a r b o n   ae roso l s   have  g e n e r a l l y   involved   a t t e m p t e d  

s u b s t i t u t i o n s   of  o ther   p r e s s u r e   sources   for  the  d i s s o l v e d  

p r e s s u r i z e d   a e ro so l   gas,  such  as  f i n g e r   pumps,  t r i g g e r  

pumps,  squeeze  b o t t l e s   or  s u b s t i t u t i o n   of  o the r   gas  s y s t e m s .  

Since  these  devices   g e n e r a l l y   ope ra t e   at  lower  p r e s s u r e s   o r  

lack  long  term  un i fo rmi ty   of  p r e s s u r e ,  p r o d u c t   f o r m u l a t i o n s  



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

n e c e s s a r y   t o   p e r m i t   s u c c e s s f u l   s p r a y   a p p l i c a t i o n .   V i s c o -  

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

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

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

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

c o l d n e s s ,   r u n n i n e s s ,   a n d / o r   s t i c k i n e s s .  

S i m i l a r   p r o b l e m s   of   w e t n e s s ,   c o l d n e s s   a n d / o r   s t i c k n e s s  

h a v e   b e e n   known  t o   e x i s t   in   n o n - s p r a y   a n t i p e r s p i r a n t  

p r o d u c t s .  

In   B e l g i a n   P a t e n t   No.  8 5 4 , 0 4 8 ,   t h e r e   a r e   d e s c r i b e d  

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

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

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

g e l l i n g   a g e n t s   w h i c h   do  n o t ,   in   g e n e r a l ,   i m p a r t   an  u n d e -  

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

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

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

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

p r o l o n g e d   e x p o s u r e   t o   t h e   a t m o s p h e r e .   W h i l e   t h e   a f o r e s a i d  

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

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

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

p r e s e n t   i n v e n t i o n   we  h a v e   d i s c o v e r e d  c a n   be  s p r a y   d i s p e n -  

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

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

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

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

as  h e r e i n e l s e w h e r e   s e t   f o r t h .  

"  .   In  t h e   a n t i p e r s p i r a n t   f i e l d ,   h o w e v e r ,   t h e   f o r m u l a t i o n s  

of   B e l g i a n   P a t e n t   No.  8 5 4 , 0 4 8   p r o v i d e   u n i q u e   a d v a n t a g e s  

when  s p r a y e d   i n   a c c o r d a n c e   w i t h   t h e   p r e s e n t   m e t h o d s   a n d  

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



s a f e ,   c o n v e n i e n t ,   a e s t h e t i c a l l y   and   e n v i r o n m e n t a l l y  

s a t i s f a c t o r y   n o n - c o n t a c t   a p p l i c a t i o n   of  s t a b l e   n o n - c r u s t i n g  

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

or   r u n n y n e s s   f rom  a  h a n d   h e l d   and  h a n d   a c t u a t e d   d i s p e n s e r .  



The  p r e s e n t   i n v e n t i o n   p r o v i d e s   n o v e l   and  i m p r o v e d  

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

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

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

f o r   s e m i - l i q u i d   p r o d u c t s ,   s u c h   as  h i g h l y   t h i x o t r o p i c ,   h i g h l y  

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

The  p r e s e n t   m e t h o d   and  a p p a r a t u s   p r o v i d e s   f o r   t h e  

" n o n - c o n t a c t "   d e l i v e r y   o f   a n t i p e r s p i r a n t   a n d / o r   d e o d o r a n t  

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

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

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

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

of   i n h a l a b l e s ,   and   l a c k   of   any   g a s e o u s   p r o p e l l a n t .  

The  p r e s e n t   i n v e n t i o n ,   i n   a d d i t i o n   t o   t h e   f o r e g o i n g ,  

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

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

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

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

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

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

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

a  s t a t i c   q u a n t i t y   o f   p r o d u c t  i n   e x c e s s   o f   t h e   d e s i r e d   m e t e r e d  

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

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

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

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

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

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

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

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

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

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

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

as  t o   b r e a k   away  f r o m   t h e   p a s s a g e w a y   and  t h e   r e m a i n i n g  

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



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

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

A  f u r 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   t h e   p r o -  

v i s i o n   of  a  s p r a y   d i s p e n s e r   h a v i n g   an  i m p a c t   member   t h a t   i s  

a c c e l e r a t e d   t o   a  d e s i r e d   v e l o c i t y   to   e f f e c t   e x p u l s i o n   o f  

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

c o c k i n g   and  r e l e a s e   f u n c t i o n s   f o r   an  a c c e l e r a t i n g   m e a n s  

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

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

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

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

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

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

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

d i s c h a r g e   p a s s a g e w a y s .   R a t h e r ,   i t   i s   b e l i e v e d   t h a t   t h e  

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

t a n e o u s   m o v e m e n t   so  t h a t   t h e   momen tum  of   t h e   i m p a c t   m a s s  

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

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

f r e e   s u r f a c e   of   t h e   p r o d u c t   e x p o s e d   t h r o u g h   t h e   d i s c h a r g e  

p a s s a g e w a y .   H e n c e ,   t h e   d i r e c t i o n   of   o p e n i n g   of   t h e   d i s -  

c h a r g e   p a s s a g e w a y s   ( i . e . ,   t h e i r   a x e s )   n e e d   n o t   be  in   l i n e  

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

i t s   i m p i n g e m e n t   a g a i n s t   t h e   m o v e a b l e   w a l l   or   f o l l o w e r   and   t h e  

m o v e a b l e   and  f i x e d   w a l l s   n e e d   n o t   be  p a r a l l e l .   D i s c h a r g e  

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

I t   a l s o   a p p e a r s   t o   be  a  n e c e s s a r y   f e a t u r e   of   t h e   p r e s e n t  

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

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

w a l l   or  f o l l o w e r .  



BRIEF  SUMMARY  OF  THE  INVENTION 

I.n  accordance   with  the  p r e s e n t   i n v e n t i o n ,   s p r a y  

d i s p e n s i n g   of  a  metered  q u a n t i t y   of  a  p r e f e r a b l y   s e m i - l i q u i d  

p roduc t   is  ach ieved   from  a  f i l l e d   s u b s t a n t i a l l y   r i g i d   c o n t a i n e r  

having  a  f ixed   wall  p rovided   with  at  l e a s t   one  and  p r e f e r a b l y   a  
p l u r a l i t y   of  g e n e r a l l y   open  and  u n o b s t r u c t e d   d i s c h a r g e   p a s s a g e -  

ways.  One  wall   of  the  c o n t a i n e r   comprises   a  moveable  wal l   s p a c e c  

a p a r t   from  the  f ixed   wall   which  is  impacted  with  a  moving 

mass  to  induce  a  p r e s s u r e   pu lse   of  very  sho r t   time  d u r a t i o n  

in  the  p r o d u c t .   The  p r e s s u r e   pu lse   is  s u f f i c i e n t   to  surge  a  

metered  q u a n t i t y   of  p roduc t   l ess   than  the  e n t i r e   c o n t e n t   o f  

the  c o n t a i n e r   as  noodles   through  the  d i s c h a r g e   pa s sageway  

with  s u f f i c i e n t   v e l o c i t y   as  to  break  away  from  the  p a s s a g e w a y  

and  the  remain ing   p roduc t   w i t h i n   the  c o n t a i n e r .   The  n o o d l e s  

b a l l i s t i c a l l y   t r a v e l   g e n e r a l l y   normal  the  f ixed  w a l l  

ou tward ly   of  t h e  c o n t a i n e r .   With  proper   s e l e c t i o n   o f  

p roduc t   f o r m u l a t i o n   and  energy  l e v e l s   a  p l u r a l i t y   of  u n i f o r m  

d i s c h a r g e   passageways  may  produce  a  g e n e r a l l y   u n i f o r m l y  

moving  c l u s t e r   of  g e n e r a l l y   un i fo rmly   de f ined   and  moving 

p a r t i c l e s   with  minimal  i n h a l a b l e s .   The  c l u s t e r   of  p a r t i c l e s  

may  be  aimed  toward  a  t a r g e t   s u r f a c e   and  the  d e p o s i t i o n   p a t t e r n  

t he r eon   may,  by  proper   s e l e c t i o n   of  energy  and  p r o d u c t ,  

de f i ne   a  p r o j e c t i o n   of  the  d i s c h a r g e   passageway  p a t t e r n  

s e l e c t i v e l y   compr i s ing   e i t h e r   a  d i s c r e t e   p r o j e c t i o n   of  t h e  

i n d i v i d u a l   d i s c h a r g e   passageways  or  a  g e n e r a l l y   u n i f o r m  

coverage   of  the  passageway  locus  s e t .   The  f ixed  wall   may 

be  g e n e r a l l y   p l a n a r ,   whereby  the  p a r t i c l e s   of  the  c l u s t e r  

w i l l   move  along  g e n e r a l l y   p a r a l l e l   paths  or  may  be  s e l e c t i v e l y  

g e n e r a l l y   concave  or  convex  with  the  passageway  a x e s  

converg ing   or  d i v e r g i n g  w h e r e b y  t h e   p a r t i c l e   paths   w i l l  

g e n e r a l l y   converge  or  d i v e r g e ,   r e s p e c t i v e l y .  



A  s p e c i f i c ,   p r e f e r r e d   embodiment  of  the  p r e s e n t  

i n v e n t i o n   comprises  a  hand  ho ldab l e ,   hand  operab le   non-  

c o n t a c t   d i s p e n s e r   for  and  in  combinat ion   with  a  s t a b l e ,   non-  

c r u s t i n g   anhydrous,   t h i x o t r o p i c   a n t i p e r s p i r a n t   cream  t o  

provide   metered  and  uniform  n o n - c o n t a c t   spray  a p p l i c a t i o n s  

t he reo f   to  a x i l l a   s u r f a c e s   w i thou t ,   in  g e n e r a l ,   i m p a r t i n g  

any  u n d e s i r a b l e ,   cold,  wet  or  s t i cky   s e n s a t i o n .  

The  p r e f e r r e d   embodiment  uses  one  l i g h t   fo l lower   as  

the  moveable  wall  impacted  by  a  s i n g l e   h e a v i e r   h a m m e r - l i k e -  

impact  mass  a c c e l e r a t e d   by a  spr ing   and  f r e e ly   moving  when 

i t   s t r i k e s   the  moveable  wal l .   M u l t i p l e   o r i f i c e s   or  d i s c h a r g e  

passageways  are  p rovided   in  the  f ixed   wall   to  d i spense   a  

s i ng l e   p roduc t   dose.  M u l t i p l e   f o l l o w e r s / c y l i n d e r s   each  w i t h  

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

a lso   are  f e a s i b l e   for  d i s p e n s i n g   a  s i n g l e   dose  in  a c c o r d a n c e  

with  th is   i n v e n t i o n .  

No  breakup  is  r equ i r ed   of  the  p a r t i c l e s   a f t e r  t h e y  

leave  the  d i s c h a r g e   passageways  of  the  f ixed   wa l l .   The 

t a r g e t   p a t t e r n   is  achieved  by  v i r t u e   of  the  g e o m e t r i c  

o r i e n t a t i o n   of  the  d i s c h a r g e   passageways.   One  primary  s p o t  

of  p roduc t   shows  up  at  the  t a r g e t   for  each  d i s c h a r g e  

passageway.   The  s ize   of  the  spot  is  a  f u n c t i o n   of  the  s i z e  

of  the  passageway  o r i f i c e ,   the  p r e s s u r e   pu l se ,   and  t h e  

produc t   p r o p e r t i e s .   P a r t i c l e   breakup  may,  however,  o c c u r .  

The  c r i t i c a l   r equ i r emen t   of  th is   d i s p e n s i n g   mechanism 

is  the  p r e s s u r e   pulse  c r e a t e d   by  the  impact .   Without  t h e  

rapid   c u t - o f f   na ture   of  the  p r e s s u r e   pu l se ,   the  p r o d u c t  

might  not  break  away  from  i t s e l f   at  t h e  e x i t   o r i f i c e   of  each  

passageway.  The  noodle  e x t r u s i o n   must  be  a c c e l e r a t e d   and 



then  d e c e l e r a t e d   f a s t   enough  to  allow  the  i n e r t i a   of  t h e  

p roduc t   o u t s i d e   the  o r i f i c e   to  break  away  from  tha t   s t i l l  

in  the  passageway  and  to  then  con t inue   t r a v e l i n g   on  to  t h e  

t a r g e t .   The  l a r g e r   the  p a r t i c l e   of  p roduc t   and  d i s t a n c e  

between  o r i f i c e   and  t a r g e t ,   the  g r e a t e r   the  energy  t h a t   m u s t  

be  t r a n s f e r r e d   to  the  p roduc t   from  the  impact .   The  major  p o r t i o n  

of  t h e  p r o d u c t   w i th in   the  c o n t a i n e r   remains  e s s e n t i a l l y  

s t a t i c   and  i t   is  b e l i e v e d   t h a t   only  a  p r e s s u r e   wave  i s  

t r a n s m i t t e d   through  the  p roduc t ,   to  be  c o n v e r t e d   to  v e l o c i t y  

only  at  the  p roduc t   s u r f a c e   p o r t i o n s   exposed  through  t h e  

g e n e r a l l y   open  and  u n o b s t r u c t e d   d i s c h a r g e   passageways  i n  

the  p r e f e r r e d   embodiment .  

P r o d u c t   forms  o the r   than  a  t h i c k ,   r i g i d   cream  c a n  

be  d i s p e n s e d   with  the  methods  and  from  the  a p p a r a t u s   of  t h e  

p r e s e n t   i n v e n t i o n .   However,  dry  powders  and  runny  c reams  

might  not  be  e a s i l y   r e t a i n e d   in  the  o r i f i c e s   or  d i s c h a r g e  -  

passageways ,   except   by  a u x i l i a r y   r e t e n t i o n   or  c l o s u r e   meabs .  

The  p r o p e r t i e s   of  the  p roduc t   must  obv ious ly   f i t  

t h i s   d i s p e n s i n g   approach .   The  p roduc t   must  be  r i g i d   enough  

to  p r even t   flow  out  of  the  o r i f i c e   o r  d i s c h a r g e   p a s s a g e w a y s  

p r i o r   to  the  a p p l i c a t i o n   of  the  p r e s s u r e   p u l s e .   I t   should  be  

r e s i s t a n t   to  d e t e r i o r a t i o n   or  changes  of  p r o p e r t i e s   when 

exposed  to  a i r   at  the  d i s c h a r g e   passageways  s i nce   they  a r e  

g e n e r a l l y   open  and  u n o b s t r u c t e d .   Of  course ,   a  p r o t e c t i v e  

overcap  or  o the r   c l o s u r e   means  may  be  p rov ided   to  b e  

removed  or  opened  manually  or  a u t o m a t i c a l l y ,   w i t h o u t   d e p a r t i n g  

from  the  p r e s e n t   i n v e n t i o n .   The  p r o d u c t s '   s u r f a c e   t e n s i o n ,  

v i s c o s i t y ,   y i e l d   po in t ,   and  r e l a t e d   p r o p e r t i e s   should  allow  i t  

to  be  ex t ruded   a n d  s e p a r a t e d  w i t h  a   minimal  energy  i n p u t .  



The  p roduc t   should  a l so ,   when  designed  to  be  depos i t ed   on  a 

t a r g e t   s u r f a c e ,   adhere  to  the  t a r g e t   s u r f a c e ,   p r e f e r a b l y  

wi thou t   r e b o u n d .  

In  the  p r e f e r r e d   embodiment  of  the  appara tus   o f  

the  p r e s e n t   i n v e n t i o n ,   a  compression  spr ing  is  manua l ly  

cocked  and  t r i g g e r e d   by  a  s i n g l e   user  motion  to  a c c e l e r a t e  

the  hammer-l ike  impact  mass.  A l t e r n a t i v e   energy  s o u r c e s  

may  inc lude   compressed  gases ,   exp lo s ive   caps,   e l e c t r i c  

s o l e n o i d s ,   magnet ic   f i e l d s ,   and  o ther   spr ing   c o n f i g u r a t i o n s .  

Also,  the  fo l lower   or  moveable  wall   which  r e s t s   a g a i n s t   t h e  

p roduc t   could  be  r ep l aced   by  a  d i a p h r a g m .  

While  no  breakup  of  the  p roduc t   p a r t i c l e s   i s  

r e q u i r e d   a f t e r   they  leave  the  d i s p e n s e r   to  provide  a  s p r a y -  

l ike   d e l i v e r y ,   high  speed  photographs   have  r evea led   t h a t ,   i n  

f a c t ,   with  r e a l   p roduc ts   the  t e n a c i t y   and  c o h e s i v e n e s s  

r e s u l t   in  the  noodles  ex t ruded   remaining  a t t a ched   for  a  

f i n i t e   time  to  the  p roduc t   remaining  in  the  d i s c h a r g e  

passageways ,   with  the  connec t ing   product   s t r i n g i n g   out  f i n e r  

and  f i n e r   u n t i l   i t   breaks  a p a r t   in to   small  g e n e r a l l y   u n i f o r m  

p a r t i c l e s   t r a i l i n g   behind  the  l a r g e r   noodle  d r o p l e t s .   None- 

t h e - l e s s ,   f e w  i n h a l a b l e   d r o p l e t s   are  formed  and,  with  p r o p e r  

p roduc t ,   d i s p e n e r s ,   and  energy  l eve l   s e l e c t i o n ,   there   is  no 

exp los ion   or  s h a t t e r i n g   of  any  product   d r o p l e t s   and  s u b s t a n t i a l l y  

a l l   of  the  ex t ruded   p roduc t   remains  in  the  b a l l i s t i c a l l y  

t r a v e l l i n g   c l u s t e r   which  a l so ,   in  genera l   does  not  d i v e r g e  

into  a  cone  as  would  occur  with  c o n v e n t i o n a l   spray  n o z z l e s ,  

unless   the  d i s p e n s e r   is  s p e c i f i c a l l y   des igned  to  p r o v i d e  

d i v e r g e n c e .   The  d i s c h a r g e   passageways  may  be  g e n e r a l l y  

c y l i n d r i c a l   or  may  be  s l i g h t l y   d i v e r g e n t   or  convergen t   and 

the  f ixed  wall  may  be,  if  d e s i r e d ,   g e n e r a l l y   concave  o r  



convex  r a t h e r   than  g e n e r a l l y   p l ana r   and/or   the  pa s sageway  

axes  may  a lso   converge  or  d i v e r g e .  

I t   a l so   appears ,   in  g e n e r a l ,   t ha t   if   a  u n i f o r m  

nonexpanding  c l u s t e r   of  p a r t i c l e s   is  d e s i r e d   and  the  e f f e c t i v e  

p r e v e n t i o n   of  i n h a l a b l e s ,   the  p roduc t   should  be  devoid  of  any 

t r apped   gas  or  o ther   r e l a t i v e l y   c o m p r e s s i b l e   e l e m e n t s ,   s i n c e  

they  would  tend  to  explode  the  p roduc t   noodles   upon  t h e i r  

being  ex t ruded   from  the  d i s c h a r g e   passageways ,   d i s r u p t i n g  

the  spray  p a t t e r n   and  d i s s i p a t i n g   the  impulse  energy .   I n  

a d d i t i o n ,   for  the  a p p l i c a t i o n   of  p roduc t s   to  a  skin  s u r f a c e ,  

o b v i o u s l y   the  p roduc t   p a r t i c l e   v e l o c i t y   should  be  s u f f i c i e n t l y  

low  as  to  be  not  uncomfo r t ab l e   when  the  p a r t i c l e s   s t r i k e   t h e  

s k i n .  

I t   is  an  i m p o r t a n t   f e a t u r e   of  the  p r e s e n t   i n v e n t i o n  

t h a t   the  amount  of  p roduc t   d i s p e n s e d   at  each  a c t u a t i o n   i s  

uniform  and  c o n s t a n t ,   depending  upon  the  impact  energy  of  t h e  

hammer- l ike   impact  mass  when  i t   s t r i k e s   the  f o l l o w e r .   Hence ,  

if   the  hammer- l ike   impact   mass  is  a c c e l e r a t e d   by  a  u n i f o r m  

sp r ing   f o r c e ,   for  example,  with  a  uniform  sp r ing   c o m p r e s s i o n  

f o r   each  a c t u a t i o n ,   and  al lowed  to  then  f r e e l y   t r a v e l   f o r  

impact  with  the  moveable  wall   of  the  c a n i s t e r ,   i t s   impact   | 

energy  w i l l   be  i ndependen t   of  the  depth   of  p roduc t   w i t h i n  

the  c a n i s t e r   and  a  uniform  metered  q u a n t i t y   of  p roduc t   w i l l  

be  d i s p e n s e d .  

I t   a lso  a p p e a r s  t o   be  an  i m p o r t a n t   f e a t u r e   t h a t  

the  f ixed  wall   r e t a i n   the  bulk  of  the  p roduc t   mass  a g a i n s t  

movement.  Hence,  the  t o t a l   c r o s s - s e c t i o n   area  of  the  d i s c h a r g e  

'  passageways  a p p a r e n t l y   must  be  s u b s t a n t i a l l y   l ess   than  the  a r e a  

of  each  of  the  f ixed  wall   and  the  moveable  wal l   or  f o l l o w e r .  

Also,  s ince   p r e s s u r e   is  b e l i e v e d   to  be  the  pr imary  e n e r g y  

t r a n s f e r   medium  wi th in   the  p roduc t ,   the  f ixed   and  moveable  w a l l s  

need  not  be  equal  in  area  nor  p a r a l l e l   in  o r i e n t a t i o n .   D i s c h a r g e  

even  at  r i g h t   angles   to  the  d i r e c t i o n   of  impact  is  even  p o s s i b l e .  



The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e  

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

F i g u r e   1  i s   a  p e r s p e c t i v e   i l l u s t r a t i o n   of  a  s p r a y  
d i s p e n s e r   i n c o r p o r a t i n g   t h e   p r i n c i p l e s   of   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   2  i s   a  p e r s p e c t i v e   i l l u s t r a t i o n   of   t h e   s p r a y  
d i s p e n s e r   o f   F i g u r e   1  i l l u s t r a t i n g   t h e   o p e r a t i o n   t h e r e o f ;  

F i g u r e   3  i s   an  e n l a r g e d   c r o s s   s e c t i o n a l   i l l u s t r a t i o n  

t a k e n   a l o n g   l i n e   3-3   of   F i g u r e   1 ;  

F i g u r e   4  i s   an  e n l a r g e d   c r o s s   s e c t i o n a l   i l l u s t r a t i o n  

s i m i l a r   to   F i g u r e   3  a t   t h e   i n s t a n t   i m m e d i a t e l y   f o l l o w i n g  

a c t u a t i o n ;  

F i g u r e   5  i s   an  end   v i e w   t a k e n   a l o n g   l i n e   5-5  o f  

F i g u r e   4 ;  

F i g u r e s   6  and  7  a r e   p a r t i a l   c r o s s   s e c t i o n   v i e w s   s i m i -  

l a r   t o   F IG .   4  of   m o d i f i e d   d i s p e n s e r s   in   a c c o r d a n c e   h e r e -  

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

F i g u r e s   8  and  9  a r e   p h o t o g r a p h s   of   two  e x e m p l a r y  

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

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

F i g u r e s   1 0 , 1 1   and  12  a r e   g r a p h s   i l l u s t r a t i n g   v a r i o u s  

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

a n d  

F i g u r e s   1 3 ; 1 4   a n d   15  a r e   s e q u e n c e s   of   h i g h   s p e e d  

p h o t o g r a p h s   s h o w i n g   t h e   mode  of  o p e r a t i o n   of   t h e   s p r a y  

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

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

way  c o n f i g u r a t i o n s .  



DETAILED  DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

With  r e f e r e n c e   now  to  the  drawing,   and  p a r t i c u l a r l y  

to  FIGS.  1-5  t h e r e o f ,   t he re   is  shown  and  i l l u s t r a t e d   a  s p r a y  

d i s p e n s e r   embodying  the  p r i n c i p l e s   of  the  p r e s e n t   i n v e n t i o n  

and  d e s i g n a t e d   g e n e r a l l y   by  the  r e f e r e n c e   c h a r a c t e r   10 .  

The  d i s p e n s e r   10  p r e f e r a b l y   comprises   means  for  c o n t a i n i n g  

a  q u a n t i t y   of  p roduc t   for  measured  spray  d i s p e n s i n g   such  a s  

a  p roduc t   c a n i s t e r   12  s t r u c t u r a l l y   a s s o c i a t e d   with  e n e r g i z i n g  

means  for  a c c e l e r a t i n g   an  impact  mass  for  impact   t h e r e a g a i n s t  

to  induce  a  p r e s s u r e   p u l s e  w i t h i n   the  p roduc t   and  t h e r e b y  

spray  d i s p e n s e   a  metered  q u a n t i t y   of  p roduc t   t h e r e f r o m .  

The  d i s p e n s e r   10  may,  w i t h o u t   d e p a r t i n g   from  the  b r o a d e r  

a spec t s   of  t h i s   i n v e n t i o n ,   be  of  s u b s t a n t i a l l y   any  d e s i r e d  

shape,   s i ze   and  c o n f i g u r a t i o n   commensurate  wi th   the  p r o d u c t  

to  be  d i s p e n s e d ,   the  metered  q u a n t i t y   t h e r e o f   to  be  d i s p e n s e d  

by  each  impact  pu l se ,   the  number  of  charges   or  m e t e r e d  

q u a n t i t i e s   to  be  d e l i v e r e d   be fore   r e f i l l   or  r e p l a c e m e n t   i s  

r e q u i r e d ,   the  l eve l   of  the  energy  per  pulse   r e q u i r e d ,  

the  s i ze   of  the  spray  p a t t e r n   d e s i r e d ,   the  d i s t a n c e   t h e  

spray  must  t r a v e l ,   the  d i s c h a r g e   v e l o c i t y   d e s i r e d ,   t h e  

c y c l i n g   r a t e   d e s i r e d ,   and  the  l i k e .   Moreover,   the  d i s p e n s e r  

10  may  be  s u b s t a n t i a l l y   s e l f - c o n t a i n e d ,   where in   the  c o n t a i n e r  

is  normal ly   s u b s t a n t i a l l y   emptied  before   being  r e f i l l e d   o r  

r e p l a c e d   or  may  be  connec ted   w i t h  a   s u p p l e m e n t a l   p r o d u c t  

source   wherein  p roduc t   may  be  e s s e n t i a l l y   c o n t i n u o u s l y  

s u p p l i e d   to  r e p l e n i s h   the  supply  in  the  p roduc t   c a n i s t e r   12 

or  from  which  make  up  q u a n t i t i e s   of  p roduc t   may  be  s u p p l i e d  

i n t e r m i t t e n t l y ,   such  as,  for  example  f o l l owing   each  d i s c h a r g e  

c y c l e .  



Moreover,  the  means  for  a c c e l e r a t i n g   the  impact  mass 

may  also  be  des igned  for  r e l a t i v e l y   i n f r e q u e n t   a c t u a t i o n ,  a s  

for  consumer  p roduc t   d i s p e n s i n g ,   or  for  highly  r e p e t i t i v e  

a c t u a t i o n ,   as  by  shop  a i r ,   power  l i n e s ,   or  the  l i ke ,   as  f o r  

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

i n c l u d i n g   high  speed  m u l t i p l e   o p e r a t i o n   per  minute  c y c l i n g  

p r o v i d i n g   s u b s t a n t i a l l y   u n i n t e r r u p t e d   sp ray ing   of  p r o d u c t  

m a t e r i a l .  

In  accordance  with  a  p r e f e r r e d   embodiment ,  

however,  the  d i s p e n s e r   of  the  p r e s e n t   i n v e n t i o n   is  e s p e c i a l l y  

a p p l i c a b l e   to  the  consumer  s e c t o r   spray  d i s p e n s i n g   of  a  

novel  cream  a n t i p e r s p i r a n t   p roduc t   where  g e n e r a l l y   only  a  

s i n g l e   da i ly   dose  a p p l i c a t i o n   from  a  s ing le   or  a  few 

a c t u a t i o n s   per  a x i l l a   is  g e n e r a l l y   what  is  d e s i r e d .   F o r  

such  use  the  d i s p e n s e r   should  be  comfor t ab le   to  be  hand 

held ,   d i r e c t e d ,   aimed  and  a c t u a t e d   by  a  t y p i c a l   c o n s u m e r .  

As  such,  the  d i s p e n s e r   10  should  not,  in  g e n e r a l ,   exceed  

about  6-8  inches  (15-20  cm)  in  l eng th ,   about  1  1/2-2  1 / 2  

inches   (4-6  cm)  across   the  gr ip   a rea ,   and  about   2-2  1/2  l b s .  

(1  kg)  in  weight ,   with  the  impact  mass  d e l i v e r i n g   an  e n e r g y  

pulse  not  exceeding  about  2-3  i n . - l b .  

Being  designed  to  enable  the  exemplary  d i s p e n s e r  

10  to  be  hand  held,   the  means  for  supply ing   the  i m p a c t  

impulse  may  c o n v e n i e n t l y ,   as  shown,  comprise  an  e n e r g i z i n g  

helve  14  (the  term  helve  being  u s e d  t o   i n d i c a t e   tha t   i t  

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

p o r t i o n   as  well  as  mechanica l   u t i l i t y ) .   The  helve  14,  i n  

turn ,   c a r r i e s   a  hand  ac tuabJe   t r i g g e r   16  moveable  between  a 

normal,   unac tua t ed   p o s i t i o n   shown  in  so l id   l i nes   in  F i g u r e s  

1 and  3  and  phantom  l ines   in  F igure   2  and  an  i n w a r d l y  



d e p r e s s e d   a c t u a t e d   p o s i t i o n ,   shown  in  s o l i d   l i nes   in  F i g u r e s  

2  and  4.  Inward  movement  of  the  t r i g g e r   16,  as  by  b e i n g  

hand  squeezed  by  a  user ,   is  e f f e c t i v e   to  produce  a  spray  o r  

c l u s t e r   18  of  p roduc t   p a r t i c l e s   b a l l i s t i c a l l y   e j e c t e d   from  t h e  

p roduc t   c a n i s t e r   12,  as  s c h e m a t i c a l l y   i l l u s t r a t e d   in  F i g u r e  

2  and  as  p h o t o g r a p h i c a l l y   shown  in  FIGS.  13,  14  and  15.  The 

spray  or  c l u s t e r   18  of  p a r t i c l e s   of  p roduc t   in  g e n e r a l  

comprises   se t s   of  pr imary  and  secondary   p roduc t   p a r t i c l e s  

d e s i g n a t e d   20  and  22,  r e s p e c t i v e l y .  
The  p roduc t   c a n i s t e r   12  may  comprise   a  g e n e r a l l y  

r i g i d   annu la r   s ide   wal l   24  d e f i n i n g   a  g e n e r a l l y   c y l i n d r i c a l  

bore  26  c losed   at  a  forward  end  p o r t i o n   by  a  s u b s t a n t i a l l y   r i g i d  

f i x e d   wal l   28  p rov ided   with  at  l e a s t   one  and  p r e f e r a b l y   a  

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

passageways  30.  S l i d a b l e   w i t h i n   the  bore  26  in  spaced  a p a r t  

r e l a t i o n s h i p   to  the  f ixed   wall   28  the re   is  p rov ided   a  

moveable  wall   or  f o l l o w e r   32  to  de f ine   w i th in   the  c a n i s t e r  

12  a  p roduc t   chamber  34  which  may  be  f i l l e d   with  a  q u a n t i t y  

of  s e m i - l i q u i d   p roduc t   36.  While  the  moveable  wall   or  f o l l o w e r  

32  is  s l i d a b l e   w i th in   the  bore  26,  i t   should  have  a  t i g h t  

enough  f i t   to  minimize  p roduc t   leakage  between  the  s ide   w a l l  

24  and  t h e  f o l l o w e r   32.  In  p r a c t i c e ,   a  .012  inch  d i a m e t r a l  

gap  appears   s a t i s f a c t o r y   for  use  with  a n t i p e r s p i r a n t  

creams  as  h e r e i n a f t e r   d e s c r i b e d .  

In  the  d i s p e n s e r   10  of  FIGS.  1-5,  the  f ixed  w a l l  

or  o r i f i c e   p l a t e   28  is  g e n e r a l l y   p l ana r   so  t h a t   the  p a r t i c l e s  

of  p roduc t   as  they  move  g e n e r a l l y   p e r p e n d i c u l a r l y   o u t w a r d l y  

t h e r e o f   move  along  g e n e r a l l y   p a r a l l e l   pa ths ,   w i thou t   d i v e r g i n g  

as  would  occur  in  c o n v e n t i o n a l . s p r a y   mechanisms.  However,  

t h e  s p r a y  m a y ,  i f  d e s i r e d ,  b e   made  to  converge  or  d ive rge   by 



making  the  f ixed  wall  28  outwardly  concave  or  convex  and 

for  the  passageway  axes  o the rwi se   convergent   or  d i v e r g e n t ,  

r e s p e c t i v e l y .   Hence,  and  with  r e f e r e n c e   to  FIGS.  6  and  7, 

the re   are  shown  and  i l l u s t r a t e d ,   r e s p e c t i v e l y ,   m o d i f i e d  

produc t   c a n i s t e r   12'  and  12 ' '   having  an  outwardly  convex 

f ixed  wall   28'  with  outwardly  d i v e r g e n t   passageways  30 '  

and  an  outwardly  concave  f ixed  wall  28"   with  o u t w a r d l y  

convergen t   passageways  3 0 " ,   from  which  the  p r o d u c t  w i l l   b e  

d i spensed   in  a  g e n e r a l l y   d ive rg ing   and  converging  s p r a y  

p a t t e r n ,   r e s p e c t i v e l y .  

A  " s e m i - l i q u i d "   p roduc t ,   as  used  h e r e i n ,   both  i n  

the  d e s c r i p t i o n   and  h e r e i n a f t e r   in  the  claims  is  i n t e n d e d  

to  be  used  to  d e s c r i b e   p roduc t s   tha t   can  be  s a t i s f a c t o r i l y  

spray  d i spensed   with  the  appa ra tu s   and  process   h e r e i n  

d e s c r i b e d   to  de f ine   a  metered  c l u s t e r   of  b a l l i s t i c a l l y  

e j e c t e d   g e n e r a l l y   uni formly   def ined   and  formed  p a r t i c l e s ,  

as  he re in   d e s c r i b e d ,   d i s c l o s e d ,   i l l u s t r a t e d   and  shown. 

Q u a n t i t a t i v e   d e s c r i p t i o n s   of  the  p r o p e r t i e s   l ead ing   t o  

p r e d i c t i o n   of  s u c c e s s f u l   r e s u l t s ,   as  def ined   by  the  q u a l i t y  

of  p a r t i c l e   u n i f o r m i t y   in  s ize   and  t r a j e c t o r y ,   have  not  y e t  

been  ach ieved .   R e p r e s e n t a t i v e   p roduc ts   t ha t   a r e  

s u c c e s s f u l   are  d i s c l o s e d  

h e r e i n ,   but  i t   is  not  the  i n t e n t i o n   hereof   to  l i m i t   t h e  

scope  of  the  p r e s e n t   i n v e n t i o n ,   in  i t s   b roader   a s p e c t s ,   t o  

any  p a r t i c u l a r   p roduc t   f o r m u l a t i o n .  

S u i t a b l e   " s e m i - l i q u i d "   p roduc t s   are,   in  g e n e r a l ,  

t h i ck   or  v i scous   so  t h a t  t h e y   e x h i b i t   l i t t l e   tendency  t o  

run  or  flow  under  g r a v i t a t i o n a l   a t t r a c t i o n   and  t h e r e f o r e  

p r e f e r a b l y   do  not  flow  out  of  the  g e n e r a l l y   open  and  u n o b s t r u c t e d  

d i s c h a r g e   passageways  30  u n t i l   the  p r e s s u r e   pulse   is  i n d u c e d  

by,  for  example,  the  e n e r g i z i n g   ha lve  14   and  then,  only  t h e  



d e s i r e d   metered  q u a n t i t y   of  p roduc t   is  e j e c t e d   from  t h e  

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

as  is  de te rmined   by  the  magnitude  and  d u r a t i o n   of  t h e  

p r e s s u r e   pulse   induced  in  the  p roduc t   by  the  impact  mass .  

a n t i p e r s p i r a n t   compounds  are  set   f o r th   h e r e i n a f t e r .   I n  

a d d i t i o n ,   t e s t s   by  which  " s e m i - l i q u i d s "   may  be  e a s i l y  

i d e n t i f i e d   are  h e r e i n a f t e r   d e s c r i b e d   and  d i s c l o s e d .   W h i l e  

in  i t s   p r e f e r r e d   embodimen t s  the   i n v e n t i o n   sprays   a  u n i f o r m  

c l u s t e r   of  a  s e m i - l i q u i d   p roduc t   the  i n v e n t i o n   is  n o t  

l i m i t e d   t he r eby ,   however,  and  in  i t s   b roader   a s p e c t s   may  b e  

used  to  d i spense   o the r   f lowable   m a t e r i a l s   which  do  not  f o r m  

uniform  p roduc t   d r o p l e t s ,   such  as  p roduc t s   which  do  e x p l o d e  

o r   break  up  a f t e r   or  dur ing   e x i t   from  the  d i s c h a r g e  

p a s s a g e w a y s .  

The  c a n i s t e r   12  may  be  sold  or  s u p p l i e d   as  a  

d i s p o s a b l e   package,   sold  or  s u p p l i e d   p r e - f i l l e d   w i t h  t h e  

p roduc t   36.  A l t e r n a t i v e l y ,   the  c a n i s t e r   12  may  be  r e f i l l a b l e .  

To  enable   the  c a n i s t e r   12  to  be  s o l d  o r   s u p p l i e d   p r e - f i l l e d  

and  to  enable   quick  and  easy  r e p l a c e m e n t   t h e r e o f ,   the  e n d  

p o r t i o n   of  the  s ide  wal l   24  g e n e r a l l y   o p p o s i t e   the  f i x e d  

wal l   or  o r i f i c e   p l a t e   28  may  be  p rov ided   with  means,  such  a s  

i n t e r n a l   screw  th reads   38  for  p r o v i d i n g   removable  a t t a c h m e n t  

of  the  c a n i s t e r   12  to  the  e n e r g i z i n g   helve  14 .  

The  forward  and  r ea rward   faces  of  the  movable  w a l l  

or   f o l l o w e r   32  may  be  p rov ided   with  c o u n t e r b o r e s   or  r e c e s s e s  

40  and  42,  r e s p e c t i v e l y .   The  s ide   wal l   24  may  be  e x t e n d e d  

g e n e r a l l y   fo rward ly   of  the  forward  wall   or  o r i f i c e   p l a t e   28,  

as  shown,  to  p rov ide   an  annu la r   rim  p o r t i o n   44  s u r r o u n d i n g  

the  openings  of  the  d i s c h a r g e   passageways  30,  enab l ing   t h e  

spray  device   10  or  the  p roduc t   c a n i s t e r   12  to  be  p laced   on 

a  t ab le   or  o ther   s u r f a c e   r e s t i n g   on  the  annu la r   rim  44  w i t h  

the  forward  wall   or  o r i f i c e   p l a t e   28  being  r a i s e d  t h e r e f r o m .  



The  e n e r g i z i n g   helve  14  p rov ides   suppor t   for  t h e  

c a n i s t e r   12  enab l ing   the  spray  device   10  to  be  h a n d - h e l d  

and  a c t u a t e d   for  spray  e j e c t i o n   theref rom  of  the  m e t e r e d  

q u a n t i t y   of  p roduct   c o n s t i t u t i n g   the  c l u s t e r   18  of  p r o i u c t  

p a r t i c l e s .   The  dynamics  of  the  helve  14,  t o g e t h e r   w i t h  t h e  

d iamete r   and  mass  of  the  moveable  wall  or  f o l lower   32 ,  

de te rmine   the  magnitude  and  d u r a t i o n   of  the  p r e s s u r e   p u l s e  

and,  dependent   upon  the  p roduc t   c h a r a c t e r i s t i c s   and  s ize   and 

number  of  d i s c h a r g e   passageways ,   the  q u a n t i t y   of  p r o d u c t  

e j e c t e d .   The  g e n e r a l l y   c y l i n d r i c a l   c o n f i g u r a t i o n   of  t h e  

helve   1 4  a l s o   enab les   the  d i s p e n s e r   10  to  be  aimed  o r  

d i r e c t e d   for  the  b a l l i s t i c   d e l i v e r y   of  the  c l u s t e r   18  o f  

p a r t i c l e s   20  and  22  which  are  d i s c h a r g e d   from  the  g e n e r a l l y  

open  and  u n o b s t r u c t e d   d i s c h a r g e   passageways  30  in  a  s p r a y  

p a t t e r n   de te rmined   p r i m a r i l y   by  the  s i ze ,   number  and  p a t t e r n  

of  the  open  and  u n o b s t r u c t e d   d i s c h a r g e   passageways  30  a c r o s s  

the  f ixed  wall   or  o r i f i c e   p l a t e   28  r e l a t i v e   the  m a g n i t u d e  

of  the  p r e s s u r e   pulse   induced  and  the  p roduc t   c h a r a c t e r i s t i c s .  

In  the  i l l u s t r a t e d   embodiments,   the  f ixed  wal l   28,  28'  and 

2 8 "   are  g e n e r a l l y   t r a n s v e r s e   the  l o n g i t u d i n a l   axis  of  t h e  

helve  14  and,  p a r t i c u l a r l y ,   the  handle  p o r t i o n   t h e r e o f .  

S ince ,   however,  i t   is  b e l i e v e d   to  be  p r i m a r i l y   p r e s s u r e ,  

r a t h e r   than  v e l o c i t y   tha t   is  t r a n s m i t t e d   through  the  p r o d u c t  

from  the  f o l l ower   32  to  the  f ixed  wall  28  (or  28'  or  2 8 " ) ,  

the  f ixed   wall   need  not  be  p a r a l l e l   the  fo l lower   32  no r  

even  t r a n s v e r s e   the  helve  14.  



While  i t   is  not  our  d e s i r e   to  be  l i m i t e d   to  any 

s p e c i f i c   theory  as  to  how  the  p r e s s u r e   pulse   is  absorbed  by  

the  p roduc t ,   nor  as  to  how  i t   t r a v e l s   through  the  p r o d u c t  

to  ex t rude   the  p roduc t   at  high  v e l o c i t y   from  the  d i s c h a r g e  

o r i f i c e s   or  passageways ,   i t   appears   t ha t   when  the  l i g h t w e i g h t  

moveable  wal l   or  f o l l o w e r   32  is  impacted,   a  p r e s s u r e   p u l s e  

is  t r a n s m i t t e d   through  the  p r o d u c t   to  the  p o r t i o n   t h e r e o f  

f i l l i n g   the  passageways  in  the  f ixed  wall   28.  As  the  y i e l d  

p o i n t   of  the  p r o d u c t   is  exceeded,   noodles  are  ex t ruded   f rom 

each  d i s c h a r g e   passageway  32  for  the  d u r a t i o n   of  the  p r e s s u r e  

pu l s e .   As  the  noodles   stop  e x t r u d i n g ,   the  p o r t i o n  o f   e a c h  

n o o d l e   no  longer   conf ined   by  the  d i s c h a r g e   passageway  w a l l s  

breaks   away  from  tha t   p o r t i o n   s t i l l   w i th in   the  d i s c h a r g e  

passageway  32.  The  s h o r t   noodles   or  p a r t i c l e s   then  b a l l i s t i c a l l y  

t r a v e r s e   the  a i r   between  the  o r i f i c e   p l a t e   or  f ixed  wal l   28 

and  the  t a r g e t   ( if   any)  with  e s s e n t i a l l y   no  change  in  d i r e c t i o n ,  

except   due  to  g r a v i t a t i o n a l   and  windage  f o r c e s .  

When  m u l t i p l e   d i s c h a r g e   passageways  32  are  u s e d ,  

no  breakup  is  r e q u i r e d   of  the  p a r t i c l e s   a f t e r   they  leave  t h e  

o r i f i c e   p l a t e   or  f ixed  wal l   28.  The  t a r g e t   p a t t e r n   i s  

ach ieved   by  v i r t u e   of  the  geomet r i c   o r i e n t a t i o n   of  t h e  

passageways  ac ross   the  o r i f i c e   p l a t e .   One  pr imary  spot   o f  

p roduc t   shows  up  at  the  t a r g e t   for  each  passageway.   The 

s ize   of  the  spot   is  a  f u n c t i o n   of  the  s ize   of  the  p a s s a g e w a y ,  

the  p roduc t   c h a r a c t e r i s t i c s ,   the  energy  t r a n s f e r ,   and  t h e  

r e l a t i v e   s i z e s   and  masses  of  the  impact   mass  and  the  f o l l o w e r .  

The  l a r g e r   the  d iameter   of  the  c a n i s t e r   t h e  

heav i e r   the  f o l l ower   or  moveable  wall   32  g e n e r a l l y   are  and  t h e  

more  f l e x i b l e   are  the  c a n i s t e r   or  c o n t a i n e r   wal l s   and  t h e  

o r i f i c e   p l a t e   or  f ixed  wall   28.  The  fo l lower   or  moveable  w a l l  



32  are  g e n e r a l l y   h e a v i e r ,   not  cnly  because  of  t h e  

d i ame te r ,   but  also  because  l a rge r   d iamete r s   r e q u i r e   l o n g e r  

s i d e w a l l s   to  p reven t   c o c k i n g .  

Not  only  has  the  c h a r a c t e r i s t i c s   of  the  p r o d u c t  

neces sa ry   for  opt imal   sp ray ing   not  yet  y i e lded   to  m a t h e m a t i c a l  

ana lyses   such  tha t   o p t i m i z a t i o n   could  be  p r e d i c t e d   a c c u r a t e l y  

wi thou t   t r i a l   and  e r r o r ,   but  also  have  the  energy  r e q u i r e m e n t s  

f a i l e d   to  y i e l d   to  a c c u r a t e   ma themat i ca l   p r e d i c t i o n .   However, 

some  g e n e r a l i z a t i o n   can  a p p a r e n t l y   be  made.  Hence,  if  i t  

is  the  p r e s s u r e   pulse   in  the  product   tha t   de te rmines   d e l i v e r y  

r a t e   and  how  well  i t   breaks  away  from  the  passageways  and 

remaining  p roduc t ,   then  for  maximum  produc t   d i s c h a r g e   for  a  

given  energy  level   i t   is  b e l i e v e d   advantageous   to  induce  t h e  

h i g h e s t   p r e s s u r e   pulse  p o s s i b l e .  

Impulse  gene ra t ed   force  is  a  f u n c t i o n   of  the  t i m e  

of  impact  for  a  c o n s t a n t   energy  l e v e l .   I t   is  t h i s   f o r c e  

which  e s t a b l i s h e s   the  p r e s s u r e   pu l se .   p  -   F/A.  Thus,  t h e  

lower  the  area  of  the  moveable  wall   or  fo l lower   32  for  a  

given  impulse ,   the  h igher   w i l l   be  the  magnitude  of  t h e  

p r e s s u r e   p u l s e .  

The  heav ie r   the  product   moveable  wall   or  f o l l o w e r  

32  the  slower  i t   wi l l   a c c e l e r a t e   and  t h e r e f o r e   the  l o n g e r  

the  time  of  the  impulse  and  lower  the  force  c r e a t i n g   t h e  

p r e s s u r e   p u l s e .  

F l e x i b i l i t y   of  the  c a n i s t e r   acts   to  dampen  t h e  

p r e s s u r e   pu l se .   The  smal l e r   the  c a n i s t e r   the  more  r i g i d  

i t   i s .  

From  the  above  r e a son ing ,   i t   was  s p e c u l a t e d   tha t   a 

s m a l l e r   d i amete r   fo l lower   w i l l   r e q u i r e   less   impact  e n e r g y  

to  d e l i v e r   the  same  amount  of  p roduc t   per  impact  and  with  t h e  

same  b r e a k a w a y  c h a r a c t e r i s t i c s .  



This  was  v e r i f i e d   as  fo l lows :   a  2  3/8"  ID  c a n i s t e r  

and  a  1  5/8"  ID  c a n i s t e r   were  f a b r i c a t e d   both  with  t h e  .  

same  wal l   t h i c k n e s s ,   same  o r i f i c e   p a t t e r n ,   and  same  depth  o f  

p r o d u c t .   These  c a n i s t e r s   were  s u b j e c t e d   to  impact  by  d r o p ,  

t e s t i n g   of  a  weight   a g a i n s t   f o l l o w e r s   of  the  same  d i ame te r   a s  

the  c a n i s t e r   bore  ( i n s i d e   d iameter )   using  a  common  w e i g h t  

and  h e i g h t .   The  d e l i v e r y   r a t e   from  each  c a n i s t e r   was  m e a s u r e d .  

Example  II  cream  is  the  p roduc t   d e s c r i b e d   in  d e t a i l   h e r e i n a f t e r  

in  Example  II  at  page  43  and  with  r e f e r e n c e   to  F igure   12.  

The  d e l i v e r y   from  the  s m a l l e r   d i amete r   c a n i s t e r  

was,  t h e r e f o r e ,   270%  of  t h a t   from  the  l a r g e r   c a n i s t e r .  

The  r a t i o   of  a reas   i s  

Thus,  i t   would  be  p r e d i c t e d   t h a t   the  p r e s s u r e  

pu l se   in  the  small   c a n i s t e r   would  be  214%  of  the  p r e s s u r e   p u l s e  

in  the  l a rge   c a n i s t e r   and  the  d e l i v e r y   from  the  small   c a n i s t e r  

would  be  214%  of  the  d e l i v e r y   from  the  l a rge   c a n i s t e r .   The 

d e l i v e r y   is  a c t u a l l y   270%  for  the  small   c a n i s t e r ,   somewhat  

g r e a t e r   than  the  t h e o r e t i c a l   va lue .   This  is  b e l i e v e d   to  b e  

at  l e a s t   p a r t l y   e x p l a i n e d   by  the  fac t   tha t   the  l a r g e r   d i a m e t e r  

c a n i s t e r   had  more  f l e x i b l e   wal ls   to  absorb  some  of  the  p r e s s u r e  

and  a  l a r g e r   f o l l o w e r   weight   to  reduce  the  impulse  g e n e r a t e d  

f o r c e .  



In  g e n e r a l ,   t h e  e x p e r i m e n t   did  c o n f i r m  t h a t   f o l l o w e r  

d iameter   a f f e c t s   the  d e l i v e r y   ra te   as  was  p o s t u l a t e d .   The 

sma l l e r   the  fo l lower ,   the  g r e a t e r   the  d e l i v e r y   per  impact  when 

a l l   e l se   is  c o n s t a n t .   In  a d d i t i o n ,   the  d i f f e r i n g   v e l o c i t i e s  

and  p roduc t   d e l i v e r y   r a t e s   r e s u l t e d   in  s i g n i f i c a n t   changes  

in  the  d e p o s i t i o n   of  the  p roduc t   on  the  t a r g e t   s u r f a c e .  

F igures   8  and  9  are  pho tog raphs ,   e s s e n t i a l l y  

f u l l   s i ze ,   of  the  product   d e p o s i t i o n   p a t t e r n   r e s u l t i n g   on 

a  black  t a r g e t   su r f ace   from  each  of  the  two  t r i a l s   d e s c r i b e d  

immediate ly   h e r e a b o v e .  

F IG.  8   shows  the  d e p o s i t i o n   p a t t e r n   from  t h e  

2  3/8  inch  d iameter   c a n i s t e r .   I t  may  be  r e a d i l y   seen  t h a t  

a  s i n g l e   small  primary  spot  of  p roduc t   e s s e n t i a l l y   a p p e a r s  

for  each  o f ' t h e   45  d i s c h a r g e   passageways .   Hence,  t h e  

d e p o s i t i o n   p a t t e r n   de f ines   a  p r o j e c t i o n   of  the  d i s c h a r g e  

passageway  p a t t e r n   p rov id ing   a  d i s c r e t e  p r o j e c t i o n   of  t h e  -  

i n d i v i d u a l   d i s cha rge   p a s s a g e w a y s .  

FIG.  9  is  a  s i m i l a r   photograph  which  shows  t h e  

p roduc t   d e p o s i t i o n   p a t t e r n   from  the  1  5/8  inch  d i a m e t e r  

c a n i s t e r .   As  can  be  seen,  t h e  d e p o s i t i o n   p a t t e r n   a l s o  

de f ines   a  p r o j e c t i o n   of  the  d i s c h a r g e   passageway  p a t t e r n  

and  one  s i n g l e   primary  spot   of  p roduc t   e s s e n t i a l l y   a p p e a r s  

for  each  of  the  d i s cha rge   passageways.   However ,   the  p r o d u c t  

spots   are  seen  to  be  much  l a r g e r ,   a p p a r e n t l y   b e c a u s e  

of  both  the  i n c r e a s e d   p roduc t   d e l i v e r y  r a t e   per  d i s c h a r g e  

passageway  and  the  probably   i n c r e a s e d   v e l o c i t y   of  t h e  

p roduc t   p a r t i c l e s   at  impact  on  t h e  t a r g e t .   Hence,  while  t h e  

d i s t r i b u t i o n   of  the  s p o t s  s t i l l   co r responds   to  a  p r o j e c t i o n  

of  the  d i s cha rge   passageway  p a t t e r n ,   on  the  t a r g e t   the  s p o t s  



have  each  spread  to  p a r t i a l l y   ove r l ap   and  merge  to  p r o v i d e  

a  g e n e r a l l y   uniform  coverage  of  the  passageway  locus  s e t .  

Passageway  c r o s s - s e c t i o n s   o ther   than  round  can  

be  used,  and  s l o t s   have  s u c c e s s f u l l y   d i s p e n s e d   p r o d u c t .  

However,  the  use  of  s l o t s   r a t h e r   than  round  holes   is  n o t  

as  s a t i s f a c t o r y ,   the  r e s u l t i n g   spray  p a t t e r n   l a c k i n g - t h e  

u n i f o r m i t y   r e s u l t i n g   from  round  h o l e s .  

An  a d d i t i o n a l   study  was  conducted  to  d e t e r m i n e  

p r o d u c t   d e l i v e r y   r a te   (volume/ impact )   and  r e p e a t a b i l i t y   u n d e r  

c o n t r o l l e d   energy  d e l i v e r y .   The  impact   energy  was  p r o v i d e d  

by  dropping  a  weight   through  a  known  d i s t a n c e .   S i n c e  

p o t e n t i a l   energy  of  an  e l e v a t e d   weight   is  WH,  where  W - l b s .  

and  H- inches ,   then  E= in . -1b .   of  energy.   The  weight   m e a s u r e d  

83.5  gm.  or  .184  lbs.   The  drop  h e i g h t   v a r i e d   from  8  in.  t o  

24  in.  The  c a n i s t e r   and  f o l l ower   were  2  1/4  inch  in  d i a m e t e r :  

Exper iment   l:  The  weight   was  dropped  from  an  8  in.   drop  h e i g h t  

f ive   times  and  sprayed  p roduc t   c o l l e c t e d   on 

the  same  t a r e d   card.   The  card  was  w e i g h e d  

a f t e r   each  drop  and  r e c o r d e d .   Energy  d e v e l o p e d  
per  drop  from  24  holes   1/16  in.   d i ame te r   x  

1/8"  long  was  c a l c u l a t e d   to  an  average  w e i g h t  

per  shot   of  .22  gm. +  .01  gm.  and  each  i m p a c t  

w a s   w i th in   5%  of  th i s   v a l u e .  

Exper iment   2:  The  weight   was  dropped  from  s e v e r a l   h e i g h t s .  

The  energy  developed  for  each  impact  was 

c a l c u l a t e d   and  the  p roduc t   sprayed  in  e a c h  

impact  was  c o l l e c t e d   on  a  s e p a r a t e   t a red   c a r d  

which  was  weighed.  The  amount  of  p r o d u c t  

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



drop  from  24  holes  1/16  in.  d iameter   x  1/8  i n .  

long  using  the  formula  of  Example  II  h e r e -  

a f t e r   (Page  46)  is  as  shown  in  the  f o l l o w i n g  

tab le   and  in  the  graph,  FIG.  10.  

On  t e s t s   3  and  4,  rebound  was  ev iden t   to  a  l a r g e  

degree .   The  p roduc t   had  bounced  off  the  cardboard   t a r g e t  

onto  the  d e v i c e ' s   o r i f i c e   p l a t e   and  s k i r t .   Hence,  the  h i g h  

end  of  the  graph  of  FIG.10  is  skewed  towards  the  l e f t   t o  

an  unknown  degree,   but  i n c r e a s e d   energy  input   c l e a r l y   r e s u l t s  

in  i n c r e a s e d   p roduc t   being  d i s p e n s e d .  

In  FIG.  11,  there   is  shown  a  graph  w h e r e i n  

d e l i v e r y   r a t e   u t i l i z i n g   the  same  d i s p e n s e r ;   ( i . e . ,   24  h o l e s ,  

2  1/4  in.  d iameter   c a n i s t e r )   is  compared  a g a i n s t  h o l e   l e n g t h .  

The  energy  pulse   was  supp l i ed   by  a  f a l l i n g   .184  lb.  w e i g h t  

dropped  11  inches .   The  hole  d iameter   was  .063  inches .   The 

curve  i n d i c a t e s   t ha t ,   at  l e a s t   for  t h i s   p roduc t ,   for  maximum 

d e l i v e r y   for  a  given  energy  i n p u t ,   the  o r i f i c e   or  passageway 

length   should  be  kept  as  shor t   as  p o s s i b l e   s i n c e ,   at  l a r g e r  

r a t i o s ,   the  amount  of  p roduc t   d i spensed   dec r ea se s   m a r k e d l y .  

The  p roduc t   was  tha t   of  Example  I I I ,   d e sc r i bed   in  d e t a i l  

h e r e i n a f t e r ,   page  47.  The  graph  a lso  shows  t h a t ,   s i n c e  

p r o d u c t  d e l i v e r y   weight  can  be  a f f e c t e d   by  the  length  o f  

t h e   d i s c h a r g e   passageway,  v a r i a t i o n s   in  passageway  l e n g t h  

can  be  used  to  provide   a  mechanism  for  e f f e c t i n g   v a r y i n g  

d e l i v e r y   r a t e s   for  the  same  e n e r g i z e r   and  p r o d u c t .  



In  FIG.  12,  the  same  p roduc t   ( i . e . ,   Example  I I I )  

the  same  d i s p e n s e r   ( i . e . ,   2  1/4  in.  d iameter )   and  same  i m p u l s e  

input   l i . e . ,   .184  lb.  weight   f a l l i n g   11  inches)   was  used  t o  

p lo t   the  d e l i v e r y   r a t e   through  24  passageways  of  0.065  i n c h  

l eng ths   with  d i f f e r i n g   d i a m e t e r s .   The  graph  shows  a  n e a r l y  

p e r f e c t   l i n e a r   r e l a t i o n s h i p   between  hole  d i ame te r   and  g rams  

d e l i v e r e d .  

As  h e r e t o f o r e   p o i n t e d   out,   s u b s t a n t i a l l y   any 

f lowable   p roduc t   may  be  d i s p e n s e d   using  the  p r e s e n t   i n v e n t i o n  

p r o v i d i n g   only  t h a t   i t   can  be  r e t a i n e d   in  the  c o n t a i n e r   and  

d i s c h a r g e   passageways ;   t h a t   i s ,   i t   w i l l   not  run  or  l e a k  

from  the  un i t -when   not  a c t u a t e d .   The  l i m i t s   of  f l o w a b i l i t y ,  

where in   the  p roduc t   w i l l   break  away  from  the  un i t   and  f l y  

to  the  t a r g e t   area  when  a c t u a t e d   yet  w i l l   not  run  or  l e a k  

from  the  un i t   when  not  a c t u a t e d ,   are  hard  to  de f ine   on  an  

a b s o l u t e   b a s i s ,   s ince   f a c t o r s   o ther   than  s imple  v i s c o s i t y  

seem  to  be  i m p o r t a n t .   As  a  g u i d e l i n e ,   however,  and  b e a r i n g  

in  mind  the  p r e f e r r e d   embodiment  wherein  the  d i s p e n s e r s   o f  

the  p r e s e n t   i n v e n t i o n   is  to  be  hand  held  and  a c t u a t e d ,  

d i s c h a r g e   passageway  d i ame te r   between  about  .007  and  . 125  

inches ,   were  j u d g e m e n t a l l y   assumed  to  be  about   the  minimun 

and  maximum  d i ame te r s   at  a l l   c o n s i s t e n t   with  hand  he ld ,   hand  

a c t u a t e d   d i s p e n s i n g .   With  these   d i s c h a r g e   pas sageway  

d i ame te r   l i m i t s ,   some  g u i d e l i n e   l i m i t s   on  f l o w a b i l i t y   can  b e  

d e f i n e d ,   us ing  some  exemplary  f l u i d s .  

H e n c e , . f o r   example,  a  l ower   l i m i t   was  de f ined   by 

using  va r ious   d i m e t h y l p o l y s i l o x a n e   f l u i d s   f u r n i s h e d   by Dow 

Corning  C o r p o r a t i o n   under  the  t rademark  F lu id   200.  The 

l e a s t   v i scous   one  of  these   f l u i d s   which  did  not  flow  from 

the  d i s c h a r g e   passageway  during  s t a t i c   c o n d i t i o n s   had  a 

k i n e m a t i c   v i s c o s i t y   of  about  26.4  c e n t i s t o k e s   as  d e s i g n a t e d  



by  Dow  Corning  and  as  de termined  by  Dow  Corning  C o r p o r a t e  

Test   Method  CTM  0004  dated  July  29,  1970  e n t i t l e d   *VISCOSITY-- 

Glass  C a p i l l a r y   Viscometer"   and  a v a i l a b l e   from  Dow  Corn ing  

C o r p o r a t i o n ,   Midland,  Michigan.  The  t e s t   measures  the  t i m e  

r e q u i r e d   for  a  f ixed  volume  of  sample  to  pass  through  a  

c a l i b r a t e d   g lass   c a p i l l a r y   using  " g r a v i t y - f l o w "   and  i n t e r p o l a t e s  

the  time  to  the  times  of  f l u i d s   s t a n d a r d i z e d   accord ing   t o  

ASTM  D2162.  The  method  is  based  on  ASTM  D445. 

Various  F lu id   200  d i m e t h y l p o l y s i l o x a n e   f l u i d s   w e r e  

t e s t e d   for  s u i t a b i l i t y   as  to  f l o w a b i l i t y   in  a  2 . 5  i n c h  

d iame te r   c a n i s t e r ,   with  a  .007  inch  hole  .020  inches  l o n g ,  

suppor t ed   s t a t i c a l l y   with  the  f l u i d   above  the  hole .   F l u i d s  

less   v iscous   than  the  26.4  c e n t i s t o k e   sample  flowed  e x c e s s i v e l y  

through  the  hole.   C a p i l l a r y   a c t i o n   caused  only  a  low  l e v e l  

of  leakage  of  the  26.4  c e n t i s t o k e   sample.  Normal  u n i t  

o r i e n t a t i o n   (e .g.   up r igh t )   could  presumably  e l i m i n a t e   t h i s _  

c a p i l l a r y   leakage  a c t i on   if  the  hole  length  exceeded  t h e  

c a p i l l a r y   r i s e   in  tha t   hole .   An  impulse  force  w i th in   t h e  

pa rame te r s   t e s t e d   can  d e l i v e r   th i s   f l u id   through  th i s   h o l e .  

The  upper  l i m i t   for  v i s c o s i t y   of  anhydrous  a n t i -  

p e r s p i r a n t   cream  f o r m u l a t i o n s   of  the  type  d e s c r i b e d  i n   t h e  

She l ton   a p p l i c a t i o n   and  the  h e r e i n a f t e r   d e s c r i b e d   examples  

was  measured  by  needle  p e n e t r a t i o n   and  de termined  to  be  

46  mm  p e n e t r a t i o n   of  a  83  mm  c o n i c a l   needle  with  a  t a p e r  

of  about  9°  and  about  a  .15  mm  d iamete r   ba l l   t ip  under  100 

g.  loading  for  5  sec.  (using  ASTM  D1321-70)  for  p r o d u c t  

which  can  be  app l i ed   from  a  2.5  inch  d iamete r   p i s t o n ,   with  a  

1/8  inch  .020  inches  long  hole,   dr iven  by  a  20-inch  pound 

i m p u l s e . . A n   impact  impulse  of  20-inch  pounds  is  a p p r o x i m a t e l y  

10  times  the  energy  of  the  p r e f e r r e d   embodiment  and  d o u b l e  

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



H e n c e ,   i t   i s   a p p a r e n t   t h a t   many  c o m b i n a t i o n s   o f  

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

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

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

p r o d u c e   c h a n g e s   i n   t h e   s p r a y   p a t t e r n   and   d e p o s i t i o n  

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

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

t h e s e   p a r a m e t e r s ,   f o r   s p r a y i n g   o f   an  a n t i p e r s p i r a n t   p r o d u c t _  

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

p r e f e r r e d   e m b o d i m e n t   t o   c o m p r i s e   a  c a n i s t e r   o f   2  1 / 4   i n c h  

I . D .   w i t h   i t s   f i x e d   w a l l   b e i n g   1 / 8   i n c h   t h i c k   a n d   p r o v i d e d  

w i t h   120  d i s c h a r g e   p a s s a g e w a y s   a r r a n g e d   i n   a  h e x a g o n a l  

a r r a y   (as   s h o w n   i n   F I G .   5)  on  5 / 3 2   c e n t e r   t o   c e n t e r   s p a c i n g  

w i t h   e a c h   b e i n g   . 0 3 5   i n c h  i n   d i a m e t e r   by  . 0 3 0   l e n g t h   a n d  

h a v i n g  a   3 / 3 2   i n t e r n a l   c o u n t e r s i n k   t o   be  a c t u a t e d   by  2 

i n - l b   o f   e n e r g y   by  a  . 15   l b .   h a m m e r   a g a i n s t   a  . 03   l b .  

f o l l o w e r   w i t h   a  2  1 / 4   i n c h   o u t s i d e   d i a m e t e r .  



With  renewed  r e f e r e n c e   now  to  FIGS.  1-5,  the  e n e r g i z i n g  

helve  14  has  a  g e n e r a l l y   c y l i n d r i c a l   handle  p o r t i o n   46 

having  a  l o n g i t u d i n a l l y   ex tending   groove  48  w i th in   which  t h e  

t r i g g e r   16  is  hinged,   as  by  a  p i n t l e   or  pin  50.  The  h a n d l e  

p o r t i o n   46  is  a lso   provided  with  a  recess   52  p r o v i d i n g   a c c e s s  

to  the  t r i g g e r   16  by  the  u s e r ' s   hand  or  f i n g e r s   even  w h i l e  

the  t r i g g e r   16  is  being  d e p r e s s e d   to  i t s   a c t u a t e d   p o s i t i o n ,  

enab l ing   o p e r a t i o n   t h e r e o f   by  a  simple  squeeze  motion  of  a  

u s e r ' s   hand.  A  g e n e r a l l y   l o n g i t u d i n a l l y   ex tend ing   bore  54 

and  a  g e n e r a l l y   l o n g i t u d i n a l l y   ex tend ing   s l o t   56  are  p r o v i d e d ,  

the  s l o t   56  connec t ing   the  groove  48  with  the  bore  54.  The 

groove  48  and  s l o t   56,  in  a d d i t i o n   to  enab l ing   movement  o f  

the  va r ious   a c t u a t i n g   e l emen t s ,   also  p rov ide   vents   of  t h e  

bore  54  to  the  a tmosphere .   S u f f i c i e n t   ven t ing   of  the  v a r i o u s  

impulse  d e l i v e r i n g   e lements   is  i m p o r t a n t   to  avoid  any 

pneumatic   dampening  or  c u s h i o n i n g .   -  

The  fo rward .end   p o r t i o n   of  the  e n e r g i z i n g   helve  14 

may  comprise  a  hammer  cup  56  provided  with  a  g e n e r a l l y  

c i r c u l a r   hole  or  bowl  58  ex tend ing   g e n e r a l l y   p e r p e n d i c u l a r l y  

inwardly   from  the  hammer  cup  f r o n t   face  60.  The  f r o n t   f a c e  

60  may  be  g e n e r a l l y   p e r p e n d i c u l a r   the  bore  54.  The  hammer 

cup  56  may  a l so   be  p rov ided   with  an  e x t e r n a l l y   t h r e a d e d  

shou lde r   62  onto  which  the  c a n i s t e r   12  can  be  a s s e m b l e d .  

Conta ined  w i th in   the  bowl  58  of  the  hammer  cup  56  is  s l i d a b l y  

d i sposed   a  hammer- l ike   impact  mass  64  compr is ing   a  stem  p o r t i o n  

66.  The  hammer  64  is  f r e e ly   moveable  w i t h  t h e   bowl  58  and  

the  stem  p o r t i o n   66  t h e r e o f   may  be  s l i d a b l y   guided  w i t h i n  

the  bore  54  for  r e c i p r o c a t i n g   movement  p e r p e n d i c u l a r   t h e  

hammer  cup  f ron t   face  6 0 .  R e c i p r o c a t i o n   of  the  hammer  64,  

guided  by  t h e  s t e m   p o r t i o n   66,  enables   the  f r o n t  f a c e   70  o f  



the  hammer  64  to  impact  a g a i n s t   the  movable  wall   or  f o l l o w e r  

32  of  the  c a n i s t e r   12  to  p rov ide   the  p r e s s u r e   pulse   w i t h i n  

the  p roduc t   36  to  i n i t i a t e   the  spray  o p e r a t i o n .  

The  hammer  64  is  p rov ided   with  a  passage   68 

ex tend ing   from  the  impact  face  70  of  the  hammer  64  g e n e r a l l y  

l o n g i t u d i n a l l y   c o n c e n t r i c a l l y   through  the  stem  p o r t i o n   66 

t h e r e o f .   The  passage   68  p rov ides   both  a  vent   path  t h r o u g h  

the  hammer  64  to  p r e c l u d e   any  a i r   dampening  or  c u s h i o n i n g  

t h e r e o f   and  a  channel   w i t h i n   which  there   may  be  d i s p o s e d  a  

hammer  r e t u r n   sp r ing   72.  The  hammer  r e t u r n   sp r ing   72  b i a s e s  

the  hammer  64  inward ly   of  the  hammer  cup  56  and  bowl  58 .  

The  hammer  r e t u r n   sp r ing   72  e x e r t s ,   at  a l l   t imes  a  r e t u r n  

force   a g a i n s t   the  hammer  64  exceeding   the  weight   of  the  hammer  64 

to  enable   the  d i s p e n s e r   to  be  o p e r a t e d   in  any  o r i e n t a t i o n .  

The  hammer  r e t u r n   sp r ing   72  may  extend  from  the  passage   68 

in to   the  lower  end  of  the  bore  54.  The  hammer  r e t u r n   s p r i n g  

72  may  be  a  h e l i c a l   e x t e n s i o n   sp r ing   having  hooked  ends,  one  

end  which  is  a t t a c h e d   to  a  hammer  r e t a i n i n g   pin  74  e x t e n d i n g  

t r a n s v e r s e l y   of  the  hammer  64  through  the  passage   68 .  

At  the  o the r   end  of  the  bore  54  of  the  h a n d l e  

p o r t i o n   4 6 ,  t h e r e   is  p rov ided   a  c o u n t e r b o r e   76  t e r m i n a t i n g  

at   a  forward  s h o u l d e r   78.  Within  the  c o u n t e r b o r e   76  t h e r e  

may  be  r e c i p r o c a l l y   c o n t a i n e d   a  s l i d e   member  80.  The 

s l i d e   member  80  may  comprise  a  lug  p o r t i o n   82  e x t e n d i n g  

t r a n s v e r s e l y   ou twardly   t h e r e o f   in to   the  s l o t   56.  The  s l i d e  

80  a l so   may  comprise  a  forward  d r i v i n g   face  84  which,  in  t h e  

forward  most  p o s i t i o n   of  the  s l i d e   80,  may  engage  t h e  

s h o u l d e r   78  of  the  c o u n t e r b o r e   76.  



The  h a m m e r  6 4 ,   i n c l u d i n g   t h e   s t e m   p o r t i o n   66  

t h e r e o f ,   may  be  o f   a  l e n g t h   s u b s t a n t i a l l y   e q u a l   to   t h e  

l e n g t h   of   t h e   b o r e   54  b e t w e e n   t h e   hammer   cup  f a c e   60  and   t h e  

c o u n t e r b o r e   s h o u l d e r   78  so   t h a t ,   as  shown  in   F i g u r e   3,  w h e n  

t h e   s l i d e   i m p a c t   f a c e   8 4  i s   e n g a g e d   a g a i n s t   t h e   s h o u l d e r   7 8  

o f   t h e   c o u n t e r b o r e   76  t h e   i m p a c t   f a c e   70  of   t h e   hammer   6 4  

i s   i n   g e n e r a l   p l a n a r   a l i g n m e n t   w i t h   t h e   f o r w a r d   f a c e   60  o f  

t h e   hammer   cup   56  a n d  s p a c e d   a p a r t   f r o m   t h e   m o v a b l e   w a l l   o r  

f o l l o w e r   32  by  t h e   d e p t h   of   t h e   r e a r w a r d   r e c e s s   42  of   t h e  

f o l l o w e r   32,   a l l   a s  s h o w n   i n  F i g u r e   3,  w h i c h   i l l u s t r a t e s  

t h e   d i s p e n s e r   10  i n   t h e   u n a c t u a t e d   c o n f i g u r a t i o n .  

B e h i n d   t h e   s l i d e   80,   and   w i t h i n   t h e   c o u n t e r   b o r e  

76,   t h e r e   may  be  p r o v i d e d   a  m a i n s p r i n g   86  w h i c h ,   as  s h o w n ,  

may  c o m p r i s e   a  h e l i c a l   c o m p r e s s i o n   s p r i n g   h a v i n g   e i t h e r  

p l a n e   o r   g r o u n d   e n d s .   The  m a i n s p r i n g   86  may  be  r e t a i n e d  

w i t h i n   t h e   c o u n t e r b o r e   76  by  a  p l u g   member   88  h e l d ,   i n  

t u r n ,   by  a  r e t a i n i n g   p i n   90  e x t e n d i n g   t r a n s v e r s e l y   t h e r e -  

t h r o u g h   and   i n t o   t h e   h a n d l e   p o r t i o n   46  on  e i t h e r   s i d e   of   t h e  

c o u n t e r b o r e   76.   The  s l i d e   80  may  be  p r o v i d e d   w i t h   a  

c e n t r a l   p a s s a g e   92  i n   g e n e r a l   a l i g n m e n t   w i t h   p a s s a g e   6 8  

of   t h e   h a m m e r   s t e m   66.   The   p l u g   88  may  be  of   g e n e r a l l y   c u p -  

l i k e   c o n f i g u r a t i o n   c o n t a i n i n g   a  b o r e   94  t h r o u g h   w h i c h   t h e  

r e t a i n i n g   p i n   90  may  p a s s .   The  m a i n s p r i n g   86  p r e f e r a b l y   m a y  

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

d i a m e t e r   of   t h e   c o u n t e r b o r e   76  and   g r e a t e r   t h a n   t h e   d i a m e t e r  

of   t h e   s l i d e   p a s s a g e   92  and   cup   94  o f   t h e   p l u g   88  a n d . a   f r e e  

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

t h e   s l i d e   80  f r o m   t h e   p l u g   88  s u c h   t h a t   t h e   m a i n s p r i n g   86  

w i l l   be  c o m p r e s s e d   by  r e a r w a r d   m o v e m e n t   of   t h e   s l i d e   8 0 .  



The  hammer  r e t u r n   sp r ing   72  may  pass  g e n e r a l l y   f r e e l y  

through  the  passage   92  of  the  s l i d e   80,  g e n e r a l l y   t h r o u g h  

the  c e n t e r  o f   the  ma inspr ing   86,  and  in to   the  cup  94  of  the  ! 

plug  88  so  t h a t   t h e  l o w e r   looped  end  t h e r e o f   may  be  held  by 

the  r e t a i n i n g   pin  90 .  

T h e   p r e f e r r e d   sp r ing   e n e r g i z e r s   for  the  i l l u s t r a t e d  

a n t i p e r s p i r a n t   d i s p e n s e r   use  a  .15  1b. hammer  64.  However ,  

p a r t   of  the  user   i npu t   energy  never  reaches   the  hammer  64, 

being  absorbed  by  mechan ica l   l o s s e s .   The  ma inspr ing   86  and  

s l i d e   80  weigh  .02  lb.   The  hammer  r e t u r n   sp r ing   72  a b s o r b s  

a d d i t i o n a l   user   input   energy  depending  on  whe the r   t h e  

c a n i s t e r   12  is  f u l l   or  near  e m p t y .  

Not  a l l   of  the  k i n e t i c   energy  of  the  hammer  64 

is  t r a n s f e r r e d   to  the  p roduc t   to  c r e a t e   a  p r e s s u r e   p u l s e  

of  s u f f i c i e n t   magni tude  to  cause  a  d i s c h a r g e .   A  pendulum 

or  drop  t e s t  c a n n o t   a c c u r a t e l y   s i m u l a t e   t h i s   t r a n s f e r   o f  -  

ene rgy ,   because   t e s t s   have  a l so . shown   t h a t   the  r i g i d i t y   o f  

the  head  suppo r t   is  ex t remely   i m p o r t a n t .  A   h a n d - h e l d  

device   w i l l   d i s p e n s e   only  about   ha l f   the  p roduc t   of  a  

r i g i d l y   s u p p o r t e d   head.  Pendulum  and  drop  t e s t s   s i m u l a t e  

only  the  r i g i d   s u p p o r t .   A p p a r e n t l y ,   the  i l l u s t r a t e d   c o m p r e s s i o n  

sp r ing   hand -he ld   d i s p e n s e r   a l lows  about  ha l f   of  the  i m p a c t  

energy  t o  b e   d i s s i p a t e d   in  moving  the  hand  and  a rm.  

S i m i l a r l y ,   the  r i g i d i t y   of  the  p roduc t   h e a d  

components  is  i m p o r t a n t .   If  the  f ixed   wal l   having  t h e  

d i s c h a r g e   passageways  30  i s  f l e x i b l e   or  an  i n e l a s t i c  .  

c o l l i s i o n   occurs   between  moveable  wall   o r  f o l l o w e r   32  a n d  

the  hammer  64,  s i g n i f i c a n t   energy  is  absorbed   b y  m a t e r i a l s  

o t h e r   than  the  p roduc t ,   thereby   r educ ing   the  p r e s s u r e   p u l s e .  

F l e x i b i l i t y   a l so   a p p a r e n t l y   a l lows  v i b r a t i o n s   or  r e f l e c t e d  



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

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

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

The  t r i g g e r   16,   as  h e r e t o f o r e   p o i n t e d   o u t ,   may  b e  

p i v o t e d   w i t h i n   t h e   g r o o v e   48  a b o u t   t h e   p i n t a l   o r   p i n   5 0 .  

T h e r e   may  a l s o   be  p r o v i d e d   a  s t o p   p i n   96  e x t e n d i n g   a c r o s s  

t h e   g r o o v e   48  to   p a s s   t h r o u g h   an  a p e r t u r e   98  p r o v i d e d   w i t h i n  

t h e   t r i g g e r   16.   The  p i n   96  may  t h e r e f o r e   l i m i t   o u t w a r d  

p i v o t   m o v e m e n t   of   t h e   t r i g g e r   16  to   i t s   n o r m a l ,   n o n o p e r a t i v e  

p o s i t i o n ,   as   s h o w n   in   F i g u r e   3 .  

P i v o t a b l y   c a r r i e d   by  t h e   t r i g g e r   16,   t h e r e   m a y  

a l s o   be  p r o v i d e d   a  t o g g l e   l i n k   102  p i v o t a b l y   a s s o c i a t e d   w i t h  

t h e   t r i g g e r   16  by  m e a n s   of   a  l i n k   p i n   104  and   b i a s e d   f o r  

c o u n t e r c l o c k w i s e   m o v e m e n t   r e l a t i v e   t h e r e t o ,   as   by  means   of  a  

l i n k   s p r i n g  1 0 6 .   The  l i n k   s p r i n g   106 ,   as  s h o w n ,   may  c o m p r i s e  

a  w i s h b o n e   s p r i n g   h a v i n g   a  t a n g   p o r t i o n   108  e n g a g i n g   t h e  

t o g g l e   l i n k   102 ,   a  c o i l   p o r t i o n   110  s u r r o u n d i n g   t h e   l i n k   p i n  

104  and   a  t a i l   p o r t i o n   112  e n g a g i n g   t h e   t r i g g e r   16.  T h e  

t o g g l e   l i n k   102  may  be  p r o v i d e d   w i t h  a   r o u n d e d   a  n o s e  

p o r t i o n   114  w h i c h   may  e n g a g e   t h e   l u g   p o r t i o n   82  of  t h e   s l i d e  

80  as   s h o w n  i n   F i g u r e s   3  and   4 . . T h e r e   may  a l s o   be  p r o v i d e d  

a  t r i p   p i n   116  e x t e n d i n g   t r a n s v e r s e l y   of  t h e   g r o o v e   48  

p o s i t i o n e d ,   f o r   e x a m p l e ,   p a r t i a l l y   w i t h i n   t h e   s l o t   56  a n d  

c o o p e r a t i n g   w i t h   t h e   t o g g l e   l i n k   1 0 2 .  



Inward  movement  or  r o t a t i o n   of  the  t r i g g e r   1 6  .  

w i l l   t h e r e f o r e   cam  the  s l i d e   80  r e a r w a r d l y ,   compress ing   t h e  

ma insp r ing   86.  Such  compress ion   of  the  ma inspr ing   86 

enab le s   the  hammer  sp r ing   72  to  r e t r a c t   the  hammer  64  i n t o  

the  bowl  58  of  the  hammer  cup  56.  This  r ea rward   movement 

of  the  hammer  64  and  s l i d e   80  c o n t i n u e s  u n t i l   the  t r i g g e r   16 

approaches   i t s   inmost  r o t a t i v e   p o s i t i o n   s u b s t a n t i a l l y  

comple t e ly   w i t h i n   the  groove  48.  At  such  inmost   r o t a t i v e  .  

p o s i t i o n ,   the  fo rces   e x e r t e d   on  the  t ogg le   l i nk   102  by  t h e  

t r i p   pin  116  and  the  lug  p o r t i o n   82  of  the  s l i d e   80  cam  t h e  

togg le   l ink   s u f f i c i e n t l y   c lockwise   (as  viewed  in  the  d r a w i n g )  

i n t o  a  t r i p p e d   p o s i t i o n ,   shown  in  s o l i d   l i n e s   in  F igure   4 .  

The  lug  p o r t i o n   82  is  t h e r e a t   r e l e a s e d   from  engagement  w i t h  

the  togg le   l ink   102,  e n a b l i n g   the  ma inspr ing   86  to  a c c e l e r a t e  

the  s l i d e   80  fo rward ly   w i t h i n   the  c o u n t e r b o r e   76.  The 

engagement  the  impact  face  84  of  the  s l i d e   80  a g a i n s t   t h e  

rea rward   face  of  the  hammer  stem  66,  n a i n t a i n e d   by  the  hammer 

i n e r t i a   and  the  b i a s i n g   from  the  hammer  sp r ing   72,  a c c e l e r a t e s  

the  hammer  64  fo rward ly   with  the  s l i d e   80  u n t i l   the  i m p a c t  

face  84  of  the  s l i d e   80  engages  the  s h o u l d e r   78  of  t h e  

c o u n t e r b o r e   76.  The  s l i d e   80  w i l l   s top  upon  engagement  o f  

the  shou lde r   7 8 .  



The  momentum  of  the  hammer  64  w i l l ,   however ,  

carry  the  hammer  64  f u r t h e r   fo rward ly ,   as  shown  i n  s o l i d  

l i ne s   in  F igure   4,  a g a i n s t   the  s l i g h t   r e s t r a i n i n g   force  o f  

the  hammer  r e t u r n   sp r ing   72  u n t i l   the  impact  face  70  of  t h e  

hammer  64  knocks  or  impacts  once  a g a i n s t   tho  moveable  w a l l  

or  fo l lower   32  of  the  p roduc t   c a n i s t e r   12  and  i d e a l l y  

t r a n s f e r r i n g   i t s   momentum  to  the  moveable  wall   or  f o l l o w e r  

32  and  t h e r e t h r o u g h   to  p rov ide   a  s i n g l e   p r e s s u r e   pulse  i n  t h e  

mass  of  p roduc t   36.  I d e a l l y ,   i t   is  b e l i e v e d ,   a l though  we 

have  not  been  able  to  prove  i t ,   t h i s   p r e s s u r e   pulse   d e l i v e r e d  

to  the  p roduc t   absorbs  s u b s t a n t i a l l y   a l l   of  the  momentum  o f  

the  hammer  64  and  g e n e r a t e s   a  s i n g l e   p r e s s u r e   pulse  w i t h i n  

the  mass  of  p roduc t   36.  The  s i n g l e   p r e s s u r e   pulse  g e n e r a t e d  

w i th in   the  q u a n t i t y   of  p roduc t   34  f i l l i n g   the  c a n i s t e r   12 

between  the  moveable  wall   or  fo l lower   32  and  the  forward  f i x e d  

wall   or  o r i f i c e   p l a t e   28  then  causes  expu l s ion   of  a  m e t e r e d  

q u a n t i t y   of  the  p roduc t   34  outwardly   through  the  d i s c h a r g e  

passageways  30.  In  F igure   4  the re   is  i l l u s t r a t e d   t h e  



produc t   j u s t   s t a r t i n g   to  be  e j e c t e d   through  the  d i s c h a r g e  

passageways  30  at  the  i n s t a n t   of  impact  of  the  hammer  64 

a g a i n s t   the  moveable  wall   o r  f o l l o w e r   32.  Fol lowing  t h e  

s i n g l e   impact  and  inducement  of  the  p r e s s u r e   pulse   the  hammer 

sp r ing   72  r e t u r n s   the  hammer  64  to  i t s   i n i t i a l   p o s i t i o n ,  a s  

shown  i n  F i g u r e   3,  and  r e l i e v e s ,   t h e r e f o r e ,   a l l   p r e s s u r e   f rom 

the  moveable  wal l   or  f o l l ower   32  which  a lso  has  moved  s l i g h t l y  

fo rward ly   to  d e c r e a s e   the  volume  w i t h i n   the  p roduc t   c a n i s t e r  

or  c o n t a i n e r   12  by  an  amount  equal   the  volume  of  the  p r o d u c t  

36  d i s p e n s e d .   Release   of  the  t r i g g e r   16  al lows  the  t r i g g e r  

sp r ing   106  to  r e - s e t   the  t r i g g e r   16  and  togg le   l ink   102 

for  ano ther   o p e r a t i o n .  

A  removable  p r o t e c t i v e   cap  120  having  an  a n n u l a r  

s k i r t   p o r t i o n   122  and  vent   means,  such  as  a  vent   hole  124 

may  be  p rov ided   to  p r o t e c t   the  p roduc t   34  a g a i n s t   e x c e s s i v e  

exposure   to  the  a i r .   The  vent  hole  124  p r e v e n t s   any  p r e s s u r e  

d i f f e r e n t i a l   deve lop ing   dur ing  assembly  or  s t o r a g e   ac ros s   t h e  

p roduc t   mass  30,  the  back  of  t h e  m o v e a b l e   wal l   or  f o l l o w e r  

being  in  turn ,   as  h e r e t o f o r e   d e t a i l e d ,   vented   through  t h e  

helve  14.  

The  d i s p e n s e r   10  can  be  r e p e t i t i v e l y   o p e r a t e d   i n  

t h e  a b o v e   manner  u n t i l   the  p roduc t   36  is  s u b s t a n t i a l l y  

e n t i r e l y   exhaus t ed   from  the  p r o d u c t   c a n i s t e r   12  and  t h e  

moveable  wall   or  f o l l o w e r  3 2   has  moved  fo rward ly   i n t o  

engagement  with  the  f ixed   wall   28.  Exper i ence   has  shown,  

however,  t h a t   as  the  moveable  wal l   or  f o l l o w e r   32  c l o s e l y  

approaches   the  f ixed  wall   or  o r i f i c e   p l a t e   28,  e r r a t i c   s p r a y  

o p e r a t i o n   r e s u l t s .   The  reason  for  such  e r r a t i c   o p e r a t i o n   i s  

not  known  but  i t   appears   to  be  r e l a t e d   to  a  need  for  t h e  

r e t e n t i o n   of  s u f f i c i e n t   p roduc t   36  between  the  moveable  w a l l  

or  f o l l o w e r  3 2   and  t he   f i x e d  w a l l  2 8   to  absorb  the  i m p a c t  



induced  p r e s s u r e   pulse   and  t r a n s m i t   i t   uniformly  ac ross   t h e  

f ixed  wall  28  and  d i s cha rge   passageways  30.  Hence,  the  moveable  

wall  or  fo l lower   32  is  p rov ided ,   as  h e r e i n b e f o r e   se t   f o r t h ,  

with  the  forward  facing  c o u n t e r b o r e   or  recess   40  so  t h a t   a  

small  amount  of  the  p roduc t   36  is  r e t a i n e d   wi th in   the  r ecess   40 

so  as  to  be  d i s t r i b u t e d   across   the  f ixed  wall   or  o r i f i c e  

p l a t e   28  and  across   a l l   of  the  g e n e r a l l y   open  and  u n o b s t r u c t e d  

d i s c h a r g e   passageways  30  ex tend ing   t h e r e t h r o u g h   even  as  t h e  

moveable  wall  or  f o l l o w e r   32  bottoms  out  or  engages  the  i n -  

s ide   of  the  f ixed   wall  or  o r i f i c e   p l a t e   2 8  a n n u l a r l y   a r o u n d  

the  rim  c i r c u m s c r i b i n g   the  se t   of  g e n e r a l l y   open  and  u n o b s t r u c t e d  

d i s c h a r g e   passageways  30.  

EXAMPLE  I  

With  r e f e r e n c e   now  to  FIGS.  13  and  14,  high  s p e e d  

pho tographs   c l e a r l y   show  the  sp ray ing   of  a  cream  p r o d u c t  

from  appa ra tu s   of  the  p r e s e n t   i n v e n t i o n   i l l u s t r a t i n g   t h e  

mode  of  spray  f o r m a t i o n .  

The  cream  u t i l i z e d   c o n s i s t e d   of  the  f o l l o w i n g  

f o r m u l a t i o n   (by  w e i g h t ) :  

Bentone  27  is  a  h y d r o p h o b i c a l l y   t r e a t e d   montomor i l lon i t e  

clay  which  has  a  p a r t i c l e   s ize   of  below  about   5  microns  and  

is  commerc ia l ly   a v a i l a b l e   from  the  NL  I n d u s t r i e s ,   I n c .  

( former ly   Na t iona l   Lead  Company) .   B e n t o n e s  i n   gene ra l   a r e  



prepa red   by  r e a c t i n g   b e n t o n i t e   in  a  c a t i o n   exchange  s y s t e m  

with  an  amine.  B e n t o n i t e   is  a  c o l l o i d a l ,   hydra t ed   a luminum 

s i l i c a t e   o b t a i n e d   from  m o n t m o r i l l o n i t e   and  has  the  f o r m u l a  

Al2O34SiO2 ·   H20.  A  more  d e t a i l e d   d i s c u s s i o n   of  b e n t o n i t e  

can  be  found  in  the  Kirk-Othmer  Encyc loped ia   of  C h e m i c a l  

Technology,   2nd.  Ed.,  Vol.  3  (1964),   pp.  339-360,  p u b l i s h e d  

by  I n t e r s c i e n c e   P u b l i s h e r s ,   which  is  i n c o r p o r a t e d   h e r e i n  

by  r e f e r e n c e .   Bentone  27  is  d e s c r i b e d   in  g r e a t e r   d e t a i l   i n  

t e c h n i c a l   b u l l e t i n   F-71-66  from  the  N a t i o n a l   Lead  Company 

e n t i t l e d   "BENTONE  27",  which  is  i n c o r p o r a t e d   h e r e i n   by 

r e f e r e n c e .  

The  cream  may  be  p r epa red   by  admixing  the  i s o p r o p y l  

m y r i s t a t e ,   c e t y l   a l c o h o l   and  perfume  t o g e t h e r .   The  Bentone  27 

is  then  added  and  mixed  with  a  s u i t a b l e   a g i t a t i n g   device   f o r  

s e v e r a l   minutes   to  form  a  uniform  c o m p o s i t i o n .   The  p r o p y l e n e  

c a r b o n a t e   may  then  be  added  under  con t inued   a g i t a t i o n   u n t i l  

g e l l a t i o n   occurs .   Once  a  t h i x o t r o p i c   gel  has  f o r m e d ,  

p a r t i c u l a t e   aluminum  c h l o r h y d r a t e   (having  a  p a r t i c l e  s i z e  

p r e f e r a b l y   from  about  1-100  microns ,   more  p r e f e r a b l y   f rom 

about   1-50  microns)  may  then  be  b lended  i n t o  t h e   t h i x o t r o p i c  

mix tu re ,   which  may  be  hea ted   to  a  t e m p e r a t u r e   of  about  5 0 . C . ,  

and  un i fo rmly   d i s p e r s e d   and  suspended  t h r o u g h o u t .  

Various  types  of  mixing  or  a g i t a t i n g   means  may 

be  employed  for   p r e p a r a t i o n   of  such  a  c o m p o s i t i o n .   F o r  

example,  the  i s o p r o p y l   m y r i s t a t e ,   c e t y l   a l c o h o l ,   p e r f u m e ,  

Bentone  27  and  p ropy lene   c a r b o n a t e   can  be  admixed  in  a  

c o l l o i d   mi l l   or  O s t e r i z e r   to  form  the  t h i x o t r o p i c   gel  m a t r i x .  

Suspens ion   of  the  aluminum  c h l o r h y d r a t e   w i t h i n   the  t h i x o t r o p i c  

gel  can  be  accompl i shed   by a  Hobart   mixer  or  c o l l o i d   m i l l .  



In  p r epa r ing   the  pho tog raphs ,   FIGS.  13  and  14,  t h e  

above  p roduc t   f o r m u l a t i o n   was  spray  d i spensed   from  a  c a n i s t e r  

by  impact  in  accordance   with  the  p r e s e n t   i n v e n t i o n .   Each  o f  

FIGS.  13  and  14  comprises   a  sequence  of  high  speed  p h o t o g r a p h s  

taken  with  a  HYCAM  Model  41-0004  high  speed  r o t a t i n g   p r i s m  

camera  manufac tured   by  Redlake  C o r p o r a t i o n   of  Santa  C l a r a ,  

C a l i f o r n i a ,   at  3,000  frames  per  second  on  16  mm  movie  f i l m .  

Af te r   p r o c e s s i n g ,   the  i n d i v i d u a l   movie  frames  were  p h o t o g r a p h e d  

on  35  mm  nega t i ve   f i lm  and  a l t e r n a t e   frames  were  p r i n t e d   t o  

produce  FIGS.  13  and  1 4 .  H e n c e ,   each  o f  t h e   i n d i v i d u a l  

frames  a-j   in  FIGS.  13  and  14  are  s e p a r a t e d   by a   time  i n t e r v a l  

of  two- th r ee   thousand ths   of  a  second  or,   one  f i f t e e n   h u n d r e d t h s  

second  equal  to  app rox ima te ly   s ix  hundred  and  s i x t y - s i x  

m i c r o s e c o n d s .  

In  pho tograph ing   the  sequences ,   the  camera  was 

s t a r t e d   and  then  the  impulse  mass  t r i p p e d .   In  s e l e c t i n g   t h e  

frame  "a"  f o r  e a c h   of  FIGS.  13  and  14,  the  f i r s t   frame  upon 

which  p roduc t   expu l s ion   could  be  d i s c e r n e d   was  chosen.   The 

c a n i s t e r   end  or  f ixed  wa l l ,   which  was,  in  t h i s   i n s t a n c e ,  

2  inches   in  d i ame te r ,   can  be  seen  in  the  lower  p o r t i o n   o f  

each  f r ame .   The  c a n i s t e r   wall  was  provided  with  45  d i s c h a r g e  

passageways ,   each  .045  inches  in  d iameter   by  .030  i n c h e s  

l eng th .   The  impact  mass  was  .145  pounds  and  a p p l i e d  

app rox ima te ly   three   inch  pounds  of  i m p a c t .  

FIGS.  13  and  14  r e p r e s e n t   two  sequences   p h o t o g r a p h e d  

from  s l i g h t l y   d i f f e r i n g   a n g l e s .   FIG.  13  was  photographed   f i r s t ,  

then  FIG.  14.  From  the  photographs   i t   can  be  r e a d i l y   s e e n  

tha t   the  product   d i s c h a r g e   occurs  p r i m a r i l y   as  the  e x t r u s i o n  

of  a  slug  or  noodle  of  p roduct   s u b s t a n t i a l l y   s i m u l t a n e o u s l y  



from  each  of  the  d i s c h a r g e   passageways .   As  the  noodle  o r  

slug  of  p roduc t   is  p r o j e c t e d   outwardly   from  the  d i s c h a r g e  

passageways  t e n a c i o u s n e s s   of  the  p roduc t   draws  a  t a i l   b e h i n d  

each  primary  p roduc t   slug  or  p a r t i c l e   which,  as  is  c l e a r l y  

shown  i n  t h e   p h o t o g r a p h i c   s equences ,   are  drawn  f i n e r   and  f i n e r  

u n t i l   they  break  up  in to   secondary   c l u s t e r s   of  sma l l e r   p a r t i c l e s  

t r a i l i n g   behind  the  c l u s t e r   or  f r o n t   of  pr imary  p a r t i c l e s .  

As  is  a lso   c l e a r l y   shown  in  the  p h o t o g r a p h i c   sequences ,   t h e  

p a r t i c l e s   do  move  b a l l i s t i c a l l y   along  g e n e r a l l y   p a r a l l e l  

t r a j e c t o r i e s   g e n e r a l l y   normal  the  face  of  the  d i s p e n s e r .  

I t   is  a l so   a p p a r e n t   t h a t ,   at   l e a s t   with  th i s   combina t ion   o f  

p r o d u c t   f o r m u l a t i o n ,   d i s c h a r g e   o r i f i c e   s ize   and  impact  t h a t  

s u b s t a n t i a l l y   only  a  s i n g l e   p r e s s u r e   pu lse   p r o v i d e s  

the  noodle  e x t r u s i o n .   Other  high  speed  pho tographs   h a v e ,  

howeve r ,  on   occas ion   i n d i c a t e d   m u l t i p l e   pu l ses   with  c e r t a i n  

combina t i ons   of  p r o d u c t  a n d   d i s p e n s e r   for  r easons   which  a r e  

not  p r e s e n t l y   u n d e r s t o o d .   In  accordance   with  our  p r e f e r r e d  

embodiment,  however,  the  uniform  s i n g l e   pu l se   p r o d u c e d  

c l u s t e r   of  uniform  p a r t i c l e s   as  shown  in  the  pho tographs   i s  

p r e f e r r e d .  



EXAMPLE  I I  

F I G .   15  i s   a  s e q u e n t i a l   p h o t o g r a p h   s i m i l a r  

t o   t h o s e   o f   F I G S . 1 3   a n d   14  and   p r e p a r e d   i n   a  s i m i l a r  

m a n n e r .   H o w e v e r ,   t h e   c a n i s t e r   h a s   b e e n   p r o v i d e d   w i t h   a  

f e w e r   n u m b e r   of   d i s c h a r g e   p a s s a g e w a y s ,   n a m e l y ,   1 8 .  

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

p r e p a r e d   i n   t h e   s ame   way  as  t h e   p r e v i o u s   e x a m p l e   b u t  

h a v i n g   t h e   f o l l o w i n g   f o r m u l a t i o n   (by  w e i g h t )   was  u s e d :  

C o m p a r i s o n   of   F I G .   15  w i t h   F I G S .   13  a n d   14  

i n d i c a t e s   some   i n t e r e s t i n g   s i m i l a r i t i e s   and   d i s t i n c t i o n s ,  

a l t h o u g h   t h e   r e a s o n s   t h e r e f o r e   a r e   n o t   k n o w n .   F i r s t l y ,   t h e  

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

H o w e v e r ,   t h e   p r i m a r y   p r o d u c t   p a r t i c l e s   a r e   much   m o r e   c l e a r l y  

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

t a i l s .   The   c r e a m  e x t r u d e d   i n   t h e  p h o t o g r a p h s   of   F I G .   15  h a  

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

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

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

as   t h e   t o t a l   o f   B e n t o n e ,   c e t y l   a l c o h o l   and   a l u m n i u m   c h l o r h y  

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

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

d e f i n i t i o n  t h a n   E x a m p l e  I .  



EXAMPLE  I I I  

Another   a n t i p e r s p i r a n t   f o r m u l a t i o n   which  h a s  

found  u t i l i t y   in  combina t ion   with  the  methods  and  a p p a r a t u s  

of  the  p r e s e n t   i n v e n t i o n   c o n t a i n i n g   the  f o l l o w i n g   p r o p o r t i o n s  

of  i n g r e d i e n t s   (by  w e i g h t ) :  

Bentone  38  is  a n o t h e r   amine  t r e a t e d   m o n t m o r i l l o n i t e  

clay  s i m i l a r  t o   Bentone  27  s u p p l i e d   by  N.  L.  I n d u s t r i e s ,   I n c .  

I t   is  d e s c r i b e d   in  more  d e t a i l   in  t e c h n i c a l   b u l l e t i n   F - 5 6 - 6 7  

from  the  N a t i o n a l   Lead  Company  e n t i t l e d   "BENTONE  38",  w h i c h  

is  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   The  E thano l   may  c o m p r i s e  

SDA  40  ( i . e . ,   S p e c i a l l y   Dena tured   Alcohol)   which  has  b e e n  

d e n a t u r e d   with  0.125%  t e r t i a r y   b u t y l  a l c o h o l   or  with  1 . 5  

ounce  per  100  g a l l o n s   of  b rucene   s u l p h a t e   or  b rucene   a l k a l o i d .  

The  cream  may  be  compounded,  for  example,  s i m i l a r   to  t h e  

compounding  of  Examples  I  and  II  or  may  be  compounded  by 

s e q u e n t i a l l y   mixing  t o g e t h e r   at  room  t e m p e r a t u r e   in,  f o r  

example,   a  c o l l o i d   m i l l ,   a  Waring  Blender   or  an  O s t e r i z e r .  

T h e  i s o p r o p y l   m y r i s t a t e   and  Bentone,   then  the  e t h a n o l ,   t h e  

p r o p y l e n e   c a r b o n a t e ,   and  f i n a l l y   the  aluminum  c h l o r h y d r o x i d e  

and  perfume.   Ben tones   in  g e n e r a l   must  b e  i n c o r p o r a t e d   w i t h  

high  shear   d i s p e r s i o n ,   but  a l t e r n a t i v e l y ,   the  cream  may 

be  compounded  in  a  paddle   mixer  and  be  s u b s e q u e n t l y   s u b j e c t e d  

to  the  needed  high  s h e a r ,   as  by  means  of  a  p o s i t i v e   d i s p l a c e m e n t  

p u m p .  



1.  M e t h o d   of   d i s p e n s i n g   a  m e t e r e d   q u a n t i t y   of  a  

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

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

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

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

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

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

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

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

m o m e n t u m   o f   t h e   m o v i n g   m a s s   as   a  n o o d l e   or   n o o d l e s  t h r o u g h  

t h e   d i s c h a r g e   p a s s a g e w a y   w i t h   s u f f i c i e n t   v e l o c i t y   as   to   b r e a k  

away  f r o m   t h e   p a s s a g e w a y   and   t h e   r e m a i n i n g   p r o d u c t   w i t h i n  

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

w a l l .  

2.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   1,  c h a r a c t e r i z e d   i n   t h a t  

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

t h a n   2-3  i n c h   p o u n d s .  

3.  A p p a r a t u s   f o r   d i s p e n s i n g   a  m e t e r e d   q u a n t i t y   of   , 
a  s e m i - l i q u i d   p r o d u c t   c o m p r i s i n g   a  s u b s t a n t i a l l y   r i g i d  

c o n t a i n e r   a d a p t e d   t o   be  f i l l e d   w i t h   t h e   s e m i - l i q u i d   p r o d u c t  

and  h a v i n g   a  f i x e d   w a l l   p r o v i d e d   w i t h   a t   l e a s t   one   g e n e r a l l y  

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

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

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

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

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

c o n t e n t   of   t h e   c o n t a i n e r   and  d e p e n d e n t   u p o n   t h e   m o m e n t u m  -  

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

way  w i t h   s u f f i c i e n t   v e l o c i t y   as   t o   b r e a k   away  f r o m   t h e   p a s s a -  

g e w a y   and   t h e   r e m a i n i n g   p r o d u c t   w i t h i n   t h e   c o n t a i n e r   t o  

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



4.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   3,  c h a r a c t e r i z e d   i n  

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

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

5.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   3  o r   C l a i m   4,  c h a r a c -  

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

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

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

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

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

6.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   5,   c h a r a c t e r i z e d   i n  

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

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

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

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

i m p a c t   m a s s .  

7.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   5  o r   C l a i m   6,  c h a r a c -  

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

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

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

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

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

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

8.   A p p a r a t u s   a c c o r d i n g   t o   ay  on  o f   C l a i m s   3 - 7 ,   c h a r a c -  

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

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

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

p a s s a g e w a y s   and   d e f i n i n g   a  g e n e r a l l y   c y l i n d r i c a l   b o r e   a n d  

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

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

9.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   8,  c h a r a c t e r i z e d   i n  



t h a t   s a i d   f o l l o w e r   i s   p r o v i d e d   w i t h   a  r e c e s s   in   t h e   f a c e  

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

d i s c h a r g e   p a s s a g e w a y s .  
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