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©  Device  for  forming  patterns  from  aero*ol  container. 
  A  marking  device  for  mounting  on  the  valve  stem  of  a 
pressurized  dispenser  having  a  valve  actuated  by  said  valve 
stem,  said  container  having  a  marking  material  and  a 
propellant  medium  therein,  said  marking  device  comprising 
a  mark-forming  member,  provided  with  an  axial  bore,  said 
mark-forming  member  being  adapted  to  be  connected  with 
the  valve  stem  so  that  there  is  provided  communication 
between  the  axial  bore  and  a  dispensing  passage  in  the  valve 
stem  when  the  valve  stem  is  actuated  so  as  to  dispense  the 
marking  material  from  the  mark-forming  member,  said 
mark-forming  member  having  a  surface  for  contacting  an 
object  to  be  marked,  said  surface  having  disposed  therein 
one  or  a  plurality  of  open  grooves  extending  radially  from 
the  axial  bore  to  the  outer  periphery  of  the  surface, 
characterized  by  the  fact  that  said  grooves  (19;  19')  have 
facing  side  walls  (21,  22;  21',  22')  angularly  disposed  with 
respect  to  each  other  so  as  to  diverge  in  the  direction  of  the 
surface  (20;  20') in  which  the  grooves  (19,  19')  are  disposed. 



The  i n v e n t i o n   r e l a t e s   to  a  m a r k i n g   d e v i c e   c o m -  

p r i s i n g   a  m a r k - f o r m i n g   member   to  be  d i s p o s e d   a t   the   end  o f  

d i s c h a r g e   means   of   an  a e r o s o l   d i s p e n s i n g   c o n t a i n e r   c o n t a i n -  

i n g   t h e r e i n   a e r o s o l   p r o p e l l a n t   and  a  m a r k i n g   m a t e r i a l ,   t h e  

m a r k - f o r m i n g   m e m b e r   b e i n g   a d a p t e d   to   d e p o s i t   t he   m a r k i n g  

m a t e r i a l   in  a  p r e d e t e r m i n e d   p a t t e r n   on  a  s u r f a c e   to  w h i c h  

t he   m a r k - f o r m i n g   member   is   a p p l i e d   d u r i n g   d i s c h a r g e   of  t h e  

p r o p e l l a n t   and   m a r k i n g   m a t e r i a l   f rom  t he   a e r o s o l   c o n t a i n e r .  

The  m a r k - f o r m i n g   member   has   a  f l a t   s u r f a c e   in  w h i c h   a r e  

d i s p o s e d   one  or   more   d i s c h a r g e   g r o o v e s   h a v i n g   f a c i n g   s i d e  

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

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

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

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

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

w a l l s   a re   known  in   the   a r t ,   s ee   f o r   e x a m p l e   U.S.   P a t e n t s  

2 , 6 6 5 , 9 4 6   to   A.  E.  B r o u g h t o n ,   2 , 7 0 1 , 4 1 2   to  F.  W.  W a h l i n   a n d  

3 , 4 0 3 , 8 6 2   to   L.  O.  D w o r j a n y n .   The  d e v i c e s   i n   t h e   B r o u g h t o n  

and  W a h l i n   r e f e r e n c e s   a re   a d a p t e d   to   p r o v i d e   f a n - s h a p e d  

s p r a y s   and  t h e   d e v i c e   of  D w o r j a n y n   is   a d a p t e d   to   p r o v i d e  

a  p l u r a l i t y   of   j e t   s t r e a m s .   None  of  t he   d i s c l o s e d   d e v i c e s  

a r e   i n t e n d e d   f o r ,   or  w o u l d   be  s u i t a b l e   f o r ,   use   in  c o n j u n c -  
t i o n   w i t h   d i s c h a r g e   means   of  an  a e r o s o l   d i s p e n s i n g   d e v i c e  

as  m a r k - f o r m i n g   m e m b e r s   such   as  t h e   m a r k - f o r m i n g   member   o f  

t he   p r e s e n t   i n v e n t i o n .  

U.S .   P a t e n t   3 , 5 7 2 , 5 9 1   to  R.  J .   Brown  d e s c r i b e s  

m a r k - f o r m i n g   m e m b e r s   a d a p t e d   to  be  a s s o c i a t e d   w i t h   t he   v a l v e  

s t em  of  a  p r e s s u r i z e d   d i s p e n s e r   c h a r g e d   w i t h   a  m a r k i n g  
m a t e r i a l   and  p r o p e l l a n t .   D i s p o s e d   in   a  f l a t   s u r f a c e   o f  



e a c h   of  t h e   m a r k - f o r m i n g   m e m b e r s   a r e   one  or  more  g r o o v e s  

w h i c h   c o m m u n i c a t e   w i t h   t h e   d i s p e n s i n g   v a l v e   p a s s a g e   and  e x -  

t e n d   to   a  v e n t i n g   zone   t h e r e b y   p r o v i d i n g   one  or  more  p a s s a g e -  

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

s u r f a c e   to   be  m a r k e d .   In  the   m a r k - f o r m i n g   members   d i s c l o s e d ,  

e a c h   g r o o v e   is   r e c t a n g u l a r ,   i . e . ,   e a c h   g r o o v e   is   d e f i n e d   b y  

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

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

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

s u r f a c e   in   w h i c h   t h e   g r o o v e   i s   d i s p o s e d .   In  one  e m b o d i m e n t  

of   t h e   m a r k i n g   member   a  p l u r a l i t y   of  g r o o v e s   e x t e n d   r a d i a l l y  

to   t h e   o u t e r   p e r i p h e r y   t h e r e o f   and  when  t h e   g r o o v e d   s u r f a c e ,  

w h i c h   i s   g e n e r a l l y   t r a n s v e r s e   to  t he   d i r e c t i o n   of  the   v a l v e  

a c t u a t i o n   m o t i o n ,   i s   p r e s s e d   a g a i n s t   a  s u r f a c e   to  be  m a r k e d  

w i t h   s u f f i c i e n t   f o r c e   to  a c t i v a t e   t he   v a l v e   of  t h e   p r e s s u r i z e d  

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

t h r o u g h   t h e   v a l v e   s t e m   to  t he   g r o o v e s   and   o u t w a r d l y   f rom  t h e  

e n d s   o f   t h e   g r o o v e s   to  f o rm  a  " f e a t h e r l i k e "   p a t t e r n .  

A l t h o u g h   t h e   m a r k - f o r m i n g   member   of   U.S .   P a t e n t  

3 , 5 7 2 , 5 9 1   i n   w h i c h   t h e   r e c t a n g u l a r   g r o o v e s   e x t e n d   to  t h e  

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

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

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

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

b u i l d - u p   in   t he   g r o o v e s   and  on  the   p e r i p h e r y   of  t he   m a r k -  

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

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

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

I t   w i l l   be  u n d e r s t o o d   t h a t   as  u s e d   h e r e i n ,   t h e  

t e r m   " s o l i d s   c o n t e n t "   when  u s e d   w i t h   r e f e r e n c e   to  an  a e r o s o l  

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

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

f o r m   on  a  s u r f a c e   o n t o   w h i c h   t h e   a e r o s o l   m a r k i n g   f o r m u l a t i o n  

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

s o l i d s   c o n t e n t   can   b u t   n e e d   n o t   c o m p r i s e   t h e   e n t i r e   c o n t e n t  

of   t h e   a e r o s o l   m a r k i n g   f o r m u l a t i o n   e x c l u s i v e   of  t he   p r o -  

p e l l a n t .   I t   w i l l   be  f u r t h e r   u n d e r s t o o d   t h a t   the   s o l i d s  



c o n t e n t   may  be  e i t h e r   e n t i r e l y   in   s o l u t i o n   or  e n t i r e l y   o r  

p a r t l y   in  s u s p e n s i o n   in  the   a e r o s o l   m a r k i n g   f o r m u l a t i o n .  

I t   has   now  b e e n   d i s c o v e r e d   t h a t   when  a  m a r k - f o r m i n g  

member  of  t h e   t y p e   d e s c r i b e d   in   U .S .   P a t e n t   3 , 5 7 2 , 5 9 1   is   p r o -  

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

of  w h i c h   d i v e r g e   f r o m   e a c h   o t h e r   t o w a r d   t he   s u r f a c e   in   w h i c h  

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

due  to  p r o d u c t   b u i l d - u p   when  a e r o s o l   m a r k i n g   f o r m u l a t i o n s  

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

o v e r c o m e .  

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   a  m a r k i n g   d e v i c e  

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

s t em  h a v i n g   a  d i s p e n s i n g   p a s s a g e   a d a p t e d   to  be  a s s o c i a t e d   w i t h  

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

w i t h i n   t he   d i s p e n s e r ,   s a i d   m a r k i n g   d e v i c e   c o m p r i s i n g   a  m a r k -  

f o r m i n g   member   p r o v i d e d   w i t h   an  a x i a l   b o r e ,   s a i d   m a r k - f o r m -  

ing  member   b e i n g   a d a p t e d   to  be  a s s o c i a t e d   w i t h   t h e   v a l v e  

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

s t em  d i s p e n s i n g   p a s s a g e ,   or  w i t h   m e a n s   m o u n t e d   on  t he   v a l v e  

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

the   v a l v e   s t em   d i s p e n s i n g   p a s s a g e ,   s a i d   m a r k - f o r m i n g   m e m b e r  

h a v i n g   a  s u r f a c e   f o r   c o n t a c t i n g   an  o b j e c t   to  be  m a r k e d ,   s a i d  

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

e x t e n d i n g   f rom  the   a x i a l   b o r e   to   t h e   p e r i p h e r y   of  t h e   s u r f a c e  

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

in  t he   d i r e c t i o n   of  t h e   s u r f a c e   in   w h i c h   the   g r o o v e s   a r e  

d i s p o s e d .  

The  a e r o s o l   d i s p e n s e r s   e m p l o y e d   in  t he   m a r k i n g  
d e v i c e   of  t he   p r e s e n t   i n v e n t i o n   u t i l i z e   v a l v e   u n i t s   w h i c h  

a r e   of  the   v e r t i c a l   r e c i p r o c a t i n g   t y p e   or  of  t he   " t i l t "   o r  

" t o g g l e "   t y p e   or  a  c o m b i n a t i o n   of  t h e s e   t y p e s   and  w h i c h   m a y  
be  f i t t e d   w i t h   t he   u s u a l   d i p   t u b e .   Such  a e r o s o l   d i s p e n s e r s  

and  v a l v e   u n i t s   a r e   c o n v e n t i o n a l   and  w e l l   known  and  a r e   d e s -  

c r i b e d ,   e . g . ,   in  U.S .   P a t e n t s   Nos .   2 , 6 3 1 , 8 1 4   and  3 , 3 2 6 , 4 6 9  
in  the   c a s e   of  the   v e r t i c a l   r e c i p r o c a t i n g   v a l v e   t y p e ,   N o .  

3 , 5 0 6 , 2 4 1   in  the   c a s e   of  the   " t i l t "   or   " t o g g l e "   v a l v e   t y p e ,  
and  No.  2 , 8 8 1 , 8 0 8   in  the   c a s e   of  a  c o m b i n a t i o n   of  t h e s e  



v a l v e   t y p e s .   V e r t i c a l   r e c i p r o c a t i n g   v a l v e   u n i t s   of  t he   s o -  

c a l l e d   " s t e m l e s s "   or   " f e m a l e "   t y p e   ( s u c h   as  a r e   a v a i l a b l e  

f rom  N e w m a n - G r e e n ,   I n c . ,   A d d i s o n ,   I l l i n o i s )   w h e r e i n   t he   s t e m  

is   p a r t   of  t h e   a c t u a t o r ,   t h e   two  b e i n g   m o l d e d   as  one  p i e c e ,  

a l s o   can  be  u t i l i z e d .  

The  m a r k - f o r m i n g   member   can  be  m o l d e d   as  a  s i n g l e  

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

f rom  r u b b e r ,   f o a m ,   e t c . ,   and  when  e m p l o y e d   in  c o n j u n c t i o n  

w i t h   a  s o - c a l l e d   " s t e m l e s s "   v a l v e ,   i s   m a n u f a c t u r e d   as   o n e  

p i e c e   w i t h   t h e   s t e m .   The  m a r k - f o r m i n g   member  p r e f e r a b l y  

is   of  c i r c u l a r   o r   e l l i p t i c a l   c r o s s - s e c t i o n   and  has   a  s u b -  

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

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

each   o t h e r   in   t h e   d i r e c t i o n   of  t h e   f l a t   s u r f a c e .   The  m a r k -  

f o r m i n g   member   i s   p r o v i d e d   w i t h   an  a x i a l   b o r e   or  p a s s a g e   t o  

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

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

t h e   m a r k - f o r m i n g   m e m b e r .  

The  m a r k - f o r m i n g   member   i s   a d a p t e d   to  r e c e i v e  

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

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

the   d i s c h a r g e   m e a n s   and  t h e   a x i a l   b o r e   or  p a s s a g e   of  t h e  

m a r k - f o r m i n g   m e m b e r ,   and  t h e n c e   to   t h e   g r o o v e s   in  t h e   g r o o v e d  

s u r f a c e .  

In  a c c o r d a n c e   w i t h   one  a r r a n g e m e n t   of  t h e   i n v e n t i o n ,  

the   m a r k - f o r m i n g   member   i s   m o u n t e d   on  t h e   v a l v e   s t em   of  a n  

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

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

c a t i o n   b e t w e e n   t h e   v a l v e   s t em   d i s p e n s i n g   p a s s a g e   and   t h e  

a x i a l   b o r e   of  t h e   m a r k - f o r m i n g   member   and  s u c h   t h a t   t h e  

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

a x i a l   w i t h   t h e   a x i s   of  t h e   a x i a l   b o r e   and  g e n e r a l l y   p e r p e n -  
d i c u l a r   to   t h e   p l a n e   of  t he   g r o o v e d   s u r f a c e .   In  t h i s  

a r r a n g e m e n t   of  t h e   i n v e n t i o n ,   when  t he   g r o o v e d   s u r f a c e   o f  

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

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

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



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

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

a e r o s o l   d i s p e n s e r   r e s u l t i n g   in   o p e n i n g   of  t he   v a l v e   and  d i s -  

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

p e n s i n g   c o n t a i n e r   v i a   t he   v a l v e   s t e m   d i s p e n s i n g   p a s s a g e   a n d  

the   a x i a l   b o r e   of  t he   m a r k - f o r m i n g   member  t h r o u g h   and   o u t -  

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

d e f i n e d   by  t h e   g r o o v e s .  
In  a c c o r d a n c e   w i t h   a n o t h e r   a r r a n g e m e n t   of   t h e  

i n v e n t i o n ,   t h e   m a r k - f o r m i n g   member   i s   d i s p o s e d   a t   t h e   e n d  

of  an  e x t e n s i o n   t u b e   w h i c h   i s   a s s o c i a t e d   w i t h   an  a c t u a t o r  

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

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

c a t i n g   v a l v e   u n i t .   The  l o n g i t u d i n a l   a x i s   of  t h e   e x t e n s i o n  

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

to  t he   l o n g i t u d i n a l   a x i s   of  t h e   v a l v e   s t em   and  to  t h e   p l a n e  

of  t he   g r o o v e d   s u r f a c e   of  t h e   m a r k - f o r m i n g   m e m b e r .   A  d i s -  

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

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

m a r k - f o r m i n g   member   and  the  va lve   stem  d i s p e n s i n g   p a s s a g e   v i a  

a  d i s p e n s i n g   b o r e   or  p a s s a g e   p r o v i d e d   in  t he   a c t u a t o r   b u t t o n .  

The  a c t u a t o r   b u t t o n   and  e x t e n s i o n   t u b e   can  be  m a n u f a c t u r e d  

f rom  m a t e r i a l s   s u c h   as  p l a s t i c s   and  can  be  f o r m e d   as  a  s i n g l e  

p i e c e ,   e . g . ,   by  c o n v e n t i o n a l   m o l d i n g   t e c h n i q u e s ,   or   a s  

s e p a r a t e   u n i t s   a d a p t e d   to  be  i n t e r e n g a g e d ,   e . g . ,   by  f r i c t i o n -  

a l   e n g a g e m e n t   of  an  end  of  t h e   e x t e n s i o n   t u b e   in  a  s o c k e t  

p r o v i d e d   in  t h e   a c t u a t o r   b u t t o n .   The  e x t e n s i o n   t u b e   can  b e  

f o r m e d   e i t h e r   of  r i g i d   or  s e m i - r i g i d   m a t e r i a l s   and  can   be  o f  

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

the   a e r o s o l   m a r k i n g   d e v i c e   f o r   i t s   i n t e n d e d   p u r p o s e .   In  t h i s  

a r r a n g . e m e n t   of  t he   i n v e n t i o n ,   when  the   g r o o v e d   s u r f a c e   o f  

the   m a r k - f o r m i n g   member  is   p l a c e d   f l u s h   a g a i n s t   a  t a r g e t  

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

a e r o s o l   d i s p e n s e r   a r e   p a r a l l e l   to   or  i n c l i n e d   a t   a  s m a l l  

a n g l e   r e l a t i v e   to  the   p l a n e   of  t h e   t a r g e t   s u r f a c e ,   and  a c t u a -  

t i o n   of  t he   v a l v e   t h e n   is   e f f e c t e d   in  one  of  two  ways   d e p e n d -  

ing  on  the   t y p e   of  v a l v e   u n i t   e m p l o y e d .   Thus  in  t h e   c a s e   o f  



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

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

to  c a u s e   t h e   v a l v e   s t em  to  move  i n w a r d l y   of  t h e   a e r o s o l   d i s -  

p e n s e r   and   o p e n   the   v a l v e .   In   t he   c a s e   of  a  t i l t   v a l v e   u n i t ,  

t h e   a e r o s o l   d i s p e n s e r ,   or   a t   l e a s t   t h e   v a l v e d   end  t h e r e o f ,  

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

l a t e r a l   p r e s s u r e   to  be  t r a n s m i t t e d   t h r o u g h   t h e   m a r k - f o r m i n g  

m e m b e r ,   t h e   e x t e n s i o n   t u b e   and   t h e   a c t u a t o r   b u t t o n   to  t h e  

v a l v e   s t e m   t h u s   c a u s i n g   t h e   v a l v e   s t e m   to   move  l a t e r a l l y  

and  o p e n   t h e   v a l v e .  

The  a b o v e - d e s c r i b e d   a r r a n g e m e n t   of  the   i n v e n t i o n  

in  w h i c h   an  e x t e n s i o n   t u b e - a c t u a t o r   b u t t o n   is   e m p l o y e d   h a s  

t h e   a d v a n t a g e   t h a t   when  u s e d   to   a p p l y   a  m a r k i n g   m a t e r i a l  

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

n e e d   n o t   be  i n v e r t e d   d u r i n g   t h e   d i s p e n s i n g   a c t i o n   and  t h e r e -  

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

upon   u s e   in   t h e   i n v e r t e d   p o s i t i o n   of   a e r o s o l   d i s p e n s e r s   i n -  

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

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

d e s c r i b e d   in   U .S .   P a t e n t   2 , 9 3 2 , 4 3 3   i s   o b v i a t e d .   A n o t h e r   a d -  

v a n t a g e   of  t h i s   a r r a n g e m e n t   i s   t h a t ,   by  v i r t u e   of  t h e   e x t e n -  

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

r e a d i l y   m a r k e d .   A  f u r t h e r   a d v a n t a g e   of  t h i s   a r r a n g e m e n t  

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

s o f t   or   y i e l d i n g   t a r g e t   s u r f a c e s   can   be  r e a d i l y   m a r k e d   b e -  

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

by  a p p l y i n g   p r e s s u r e   to  t h e   t a r g e t   s u r f a c e .  

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

F i g .   1  i s   a  p a r t i a l   e l e v a t e d   v i e w ,   in   s e c t i o n   o f  

one  e m b o d i m e n t   of  t h e   a e r o s o l   m a r k i n g   d e v i c e   of  t h i s   i n v e n -  

t i o n ;  

F i g .   2  is   a  p e r s p e c t i v e   v i e w   of   a  m a r k - f o r m i n g  
member   of   t h e   t y p e   shown  in   F i g .   1 ;  

F i g .   3  is   a  p e r s p e c t i v e   v i e w   of   a n o t h e r   e m b o d i m e n t  

of  t h e   m a r k - f o r m i n g   m e m b e r ;  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   of   a  m a r k - f o r m i n g  
d e v i c e   i n c o r p o r a t i n g   the   m a r k - f o r m i n g   member   of  t he   t y p e  



shown  in  F i g .   2  d i s p o s e d   in   o p e r a t i n g   r e l a t i o n   to  a  s u r f a c e  

to  be  m a r k e d ;   and  t h e   f o rm  of  a  p a t t e r n   r e s u l t i n g   f rom  a c t u a t -  

ing  t he   d e v i c e ;   a n d  

F i g .   5  i s   a  p a r t i a l   e l e v a t e d   v i e w ,   p a r t i a l l y   i n  

c r o s s - s e c t i o n ,   of  a n o t h e r   e m b o d i m e n t   of  t he   a e r o s o l   m a r k i n g  

d e v i c e   of  t h i s   i n v e n t i o n .  

R e f e r r i n g   to  F i g .   1,  one  e m b o d i m e n t   of  t h e   m a r k i n g   ! 

d e v i c e   of  t he   p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  c o n v e n t i o n a l  

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

2,  a  m o u n t i n g   cup  3,  a  v a l v e   u n i t   g e n e r a l l y   d e s i g n a t e d   5 ,  

and  a  m a r k - f o r m i n g   member   6.  The  v a l v e   u n i t   5  may  be  of  t h e  

t y p e   w h e r e i n   a  h o u s i n g   7,  a  r e s i l i e n t   s e a l i n g   g a s k e t   9,  a  

s t em  10  and  a  s t e m   b i a s i n g   s p r i n g   11  a r e   s e c u r e d   in  t h e  

p e d e s t a l   p o r t i o n   4  of  t he   cup  3.  A  c o n v e n t i o n a l   d i p   t u b e  

12  i s   f r i c t i o n a l l y   a t t a c h e d   to  a  d e p e n d i n g   neck   p o r t i o n   8 

of  h o u s i n g   7  and  t he   e n t i r e   a s s e m b l y   i s   s e a l e d   to  c o n t a i n e r  

2  w h i c h   c o n t a i n s   a  m i x t u r e   of  p r o p e l l a n t   and  m a r k i n g   m a t e r i a l .  

The  v a l v e   u n i t   and  t he   m a n n e r   of  a t t a c h i n g   i t   to  t h e   m o u n t i n g  

cup  and  t h e   l a t t e r   in   t u r n   to  the   c o n t a i n e r   a r e   e n t i r e l y   c o n -  

v e n t i o n a l   and  a r e   more   f u l l y   d e s c r i b e d   in   U.S .   P a t e n t  

2 , 6 3 1 , 8 1 4 .   In  o r d e r   t h a t   the   d i s p e n s e r   may  be  u s e d   in   e i t h e r  

u p r i g h t   or  i n v e r t e d   p o s i t i o n ,   a  d i p   t u b e   of  the   t y p e   s h o w n  

in  U .S .   P a t e n t   2 , 9 3 2 , 4 3 3   may  be  a t t a c h e d   to  t he   d e p e n d i n g  

neck   p o r t i o n   8  of   h o u s i n g   7.  H o w e v e r ,   i f   t he   d i s p e n s e r   i s  

to   be  u s e d   s o l e l y   in   i n v e r t e d   p o s i t i o n ,   a  d i p   t u b e   i s   n o t  

r e q u i r e d .  

R e f e r r i n g   to  F i g s .   1  a n d   2,  t h e   m a r k - f o r m i n g   m e m b e r  

6  has   an  a x i a l   d i s p e n s i n g   b o r e   13  h a v i n g   c o u n t e r b o r e s   14  a n d  

14a  a t   o p p o s i t e   e n d s .   C o u n t e r b o r e   14a  f u n c t i o n s   as   a  v a l v e  

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

ing  p r o j e c t i o n   15  of  s t em   10.  P r o j e c t i o n   15  has   an  a x i a l  

d i s p e n s i n g   p a s s a g e   16  in  c o m m u n i c a t i o n   a t   i t s   u p p e r   e n d  

w i t h   a x i a l   d i s p e n s i n g   b o r e   13  of  m a r k - f o r m i n g   member  6  a n d  

a t   i t s   l o w e r   end  w i t h   v a l v e   o r i f i c e   18  w h i c h   i s   s e a l e d   b y  

g a s k e t   9  when  v a l v e   5  is   in  i t s   n o r m a l l y   c l o s e d   c o n d i t i o n  

as  shown  in  F i g .   1 .  

R e f e r r i n g   to  F i g .   2,  a  s e r i e s   of  r a d i a l l y   d i s p o s e d  



8 
V - s h a p e d   g r o o v e s   19  a r e   f o r m e d   in   t he   s u r f a c e   20  of  one  e n d  

of  m a r k - f o r m i n g   member   6.  The  g r o o v e s   19  e x t e n d   f rom  t h e  

o p e n   c o u n t e r b o r e   14  of  a x i a l   d i s p e n s i n g   b o r e   13  t h r o u g h  t h e  

p e r i p h e r y   of  m a r k - f o r m i n g   member  6.  E a c h   of  t he   g r o o v e s   19  i s  

d e f i n e d   by  f a c i n g   s i d e   w a l l s   21  and  22  t h e   s u r f a c e s   of  w h i c h  

d i v e r g e   f r o m   e a c h   o t h e r   in   t he   d i r e c t i o n   of   s u r f a c e   20  a n d  

i n t e r s e c t   i n w a r d l y   of   s u r f a c e   20  to  f o r m   a  j u n c t u r e   23  w h i c h  

d e f i n e s   t h e   b o t t o m   of   g r o o v e   1 9 .  

F i g .   3  shows   a n o t h e r   e m b o d i m e n t   of   a  m a r k - f o r m i n g  

member   of   t h i s   i n v e n t i o n .   T h i s   e m b o d i m e n t   i s   s i m i l a r   to  t h e  

e m b o d i m e n t   shown  in   F i g s .   1  and  2  e x c e p t   t h a t   t he   g r o o v e s  
i n c l u d e   a  b o t t o m   w a l l .   T h u s ,   m a r k - f o r m i n g   member  6'  i s   p r o -  
v i d e d   w i t h   a  v a l v e   s t e m   r e c e i v i n g   s o c k e t   ( n o t   s h o w n ) ,   a  d i s -  

p e n s i n g   b o r e   ( n o t   shown)   and   a  c o u n t e r b o r e   1 4 ' ,   t he   a r r a n g e -  

m e n t   of  w h i c h   i s   t h e   same  as  v a l v e   s t e m   r e c e i v i n g   s o c k e t   1 4 a ,  

d i s p e n s i n g   b o r e   13  and   c o u n t e r b o r e   14  r e s p e c t i v e l y   of  m a r k -  

f o r m i n g   member   6  o f   F i g .   1 .  A   s e r i e s   of   r a d i a l l y   d i s p o s e d  

g r o o v e s   19 '   a r e   f o r m e d   in   t he   s u r f a c e   20 '   of   m a r k - f o r m i n g  

member   6'  and  e x t e n d   f r o m   t he   open  c o u n t e r b o r e   14 '   to  t h e  

p e r i p h e r y   of  m a r k - f o r m i n g   member   6 ' .   E a c h   of  t he   g r o o v e s  
19 '   i s   d e f i n e d   by  f a c i n g   s i d e   w a l l s   21'   and   2 2 ' ,   t he   s u r -  

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

s u r f a c e   2 0 ' ,   and  a  b o t t o m   w a l l   2 3 ' .   The  s u r f a c e   of  b o t t o m  

w a l l   23'   in   t he   e m b o d i m e n t   shown  in   F i g .   3  is   p a r a l l e l   t o  

s u r f a c e   2 0 ' .   H o w e v e r ,   t h e   s u r f a c e   of  b o t t o m   w a l l   23'  n e e d  

n o t   be  p a r a l l e l   to   s u r f a c e   2 0 ' .  

F i g .   5  shows   a n o t h e r   e m b o d i m e n t   of  a  m a r k i n g   d e v i c e  

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

a e r o s o l   d i s p e n s e r   g e n e r a l l y   d e s i g n a t e d   24  i s   f i t t e d   w i t h   a  

v a l v e   u n i t   ( n o t   shown)   o f   t h e   v e r t i c a l   r e c i p r o c a t i n g   t y p e ,  
s u c h   as   d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   t o   F i g .   1,  or   t h e  
t i l t   t y p e ,   s u c h   as  d e s c r i b e d   in  U.S.   P a t e n t   3 , 5 0 6 , 2 4 1 ,   o r  

a  c o m b i n a t i o n   of  t h e   v e r t i c a l   r e c i p r o c a t i n g   and  t i l t   t y p e s ,  
s u c h   as   d e s c r i b e d   in   U . S .   P a t e n t   2 , 8 8 1 , 8 0 8 .   The  v a l v e   s t e m  

p r o j e c t i o n   26  of  t h e   v a l v e   u n i t   has   an  a x i a l   d i s p e n s i n g   p a s -  

s a g e   25  w h i c h   c o m m u n i c a t e s   w i t h   t he   i n t e r i o r   of  t he   a e r o s o l  

d i s p e n s e r   when  t h e   v a l v e   i s   in   the   open   p o s i t i o n .   M o u n t e d   o n  



v a l v e   s t em   p r o j e c t i o n   26  is   an  e x t e n s i o n   a c t u a t o r   g e n e r a l l y  

d e s i g n a t e d   28  w h i c h   c o m p r i s e s   an  a c t u a t o r   b u t t o n   29  h a v i n g  

i n t e g r a l l y   f o r m e d   t h e r e w i t h   an  e x t e n s i o n   t ube   32,  t he   l o n g i -  

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

a x i s   of  v a l v e   s t e m   p r o j e c t i o n   26  and   w h i c h   has   a t t a c h e d   a t  

t he   t e r m i n a l   end  34  t h e r e o f   a  m a r k - f o r m i n g   member  6  of  t h e  

t y p e   shown  in  F i g s .   1  a n d   2.  A c t u a t o r   b u t t o n   29  i s   p r o v i d e d  

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

b o r e   30  and  l a t e r a l   b o r e   31.  The  o u t e r   end  of  a x i a l   b o r e  

30  i s   c o u n t e r b o r e d   to  p r o v i d e   a  v a l v e   s t e m   s o c k e t   27  w h i c h  

f r i c t i o n a l l y   e n g a g e s   v a l v e   s t em   p r o j e c t i o n   26  so  as  to  p r o -  

v i d e   c o m m u n i c a t i o n   b e t w e e n   v a l v e   s t e m   d i s p e n s i n g   p a s s a g e   2 5  

and  a x i a l   b o r e   30  of  a c t u a t o r   b u t t o n   29.  E x t e n s i o n   t u b e   3 2  

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

b o r e   33  w h i c h   e x t e n d s   c o m p l e t e l y   t h e r e t h r o u g h   and  i s   a n  

e x t e n s i o n   of  l a t e r a l   b o r e   31  of  a c t u a t o r   b u t t o n   29.  T h e  

t e r m i n a l   end  34  of  e x t e n s i o n   t u b e   32  i s   f r i c t i o n a l l y   e n g a g e d  

in  s o c k e t   14a  of  m a r k - f o r m i n g   member   6  so  as  to  p r o v i d e   c o m -  
m u n i c a t i o n   b e t w e e n   e x t e n s i o n   t u b e   b o r e   33  and  d i s p e n s i n g  

b o r e   13,  and  h e n c e   c o u n t e r b o r e   14  and   g r o o v e s   19,  of  m a r k -  

f o r m i n g   member  6.  A l t h o u g h   in   t he   e m b o d i m e n t   shown  in   F i g .  

5  t he   e x t e n s i o n   a c t u a t o r   28  i s   f o r m e d   as  o n e - p i e c e ,   t h e  

a c t u a t o r   b u t t o n   29  and  e x t e n s i o n   t u b e   32  can  be  f o r m e d  

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

by  f r i c t i o n a l   e n g a g e m e n t   of  an  end  of  t h e   e x t e n s i o n   t u b e  

in  a  s o c k e t   p r o v i d e d   in  the   a c t u a t o r   b u t t o n   so  as  to  p r o v i d e  

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

and  the   a c t u a t o r   b u t t o n   d i s p e n s i n g   p a s s a g e .  
An  e s s e n t i a l   f e a t u r e   of  t he   i n v e n t i o n   i s   t h a t   t h e  

f a c i n g   s i d e   w a l l s   of  t he   g r o o v e s   in   t he   m a r k - f o r m i n g   m e m b e r  

have   s u r f a c e s   w h i c h   d i v e r g e   f rom  e a c h   o t h e r   in  the   d i r e c t i o n  

of  the   s u r f a c e   in  w h i c h   t h e   g r o o v e s   a r e   d i s p o s e d .   I t   i s   a s  

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

and  e x c e s s i v e   p r o d u c t   b u i l d - u p   in  the   g r o o v e s   w h i c h   o c c u r s  

when  m a r k - f o r m i n g   m e m b e r s   h a v i n g   g r o o v e s   w i t h   n o n - d i v e r g i n g  

s i d e   w a l l s ,   i . e . ,   r e c t a n g u l a r   g r o o v e s ,   a r e   u sed   in  c o n j u n c -  

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



s o l i d s   c o n t e n t   i s   o v e r c o m e .   A l t h o u g h   i t   i s   n o t   u n d e r s t o o d  

why  e x c e s s i v e   p r o d u c t   b u i l d - u p   does   n o t   o c c u r   in  the   g r o o v e s  
of  t h e   m a r k - f o r m i n g   member   of  t h i s   i n v e n t i o n ,   i t   i s   b e l i e v e d  

t h a t   i t   may  be  due  to   a  V e n t u r i   e f f e c t .   T h u s ,   by  a n a l o g y   t o  

a  V e n t u r i   t u b e ,   e a c h   g r o o v e   has   a  c o n s t r i c t e d   a r e a ,   i . e . ,  

t he   a r e a   a t   t h e   b o t t o m   of  t h e   g r o o v e ,   and  a  g r a d u a l   w i d e n i n g  

p a t h ,   i . e . ,   t h e   p a t h   d e f i n e d   by  t he   d i v e r g i n g   f a c i n g   w a l l s  

of  t he   g r o o v e s .   The  e f f e c t   of  the   c o n s t r i c t i o n   in   c o m b i n a -  

t i o n   w i t h   a  w i d e n e d   a r e a   in  a  V e n t u r i   t u b e   i s   to  i n c r e a s e   t h e  

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

the   t u b e .   I t   i s   b e l i e v e d   t h a t   t h e r e   i s   a  s i m i l a r   e f f e c t  

when  m a r k i n g   m a t e r i a l   and  p r o p e l l a n t   a r e   e x p e l l e d   t h r o u g h  

t h e   g r o o v e s   of   t h e   m a r k - f o r m i n g   member   of  t h i s   i n v e n t i o n  

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

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

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

m a r k i n g   m a t e r i a l   in  t h e   g r o o v e s .  

The  a n g l e   of   d i v e r g e n c e   of   t h e   s u r f a c e   of  t he   f a c i n g  

s i d e   w a l l s   of   t h e   g r o o v e s ,   d e s i g n a t e d   "a"  in   F i g s .   2  and  3 ,  

can  be  v a r i e d   o v e r   a  w ide   r a n g e   b e t w e e n   0°  and  1 8 0 ° .   T h e  

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

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

as  t h e   n a t u r e   of   t he   i n g r e d i e n t s   c o m p r i s i n g   t h e   m a r k i n g  

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

m a r k i n g   f o r m u l a t i o n ,   and   can  be  r e a d i l y   d e t e r m i n e d   w i t h o u t  

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

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

c o n t e n t ,   i . e . ,   a  s o l i d s   c o n t e n t   g r e a t e r   t h a n   a b o u t   5  p e r c e n t  

by  w e i g h t   b a s e d   on  t h e   t o t a l   w e i g h t   of   t he   m a r k i n g   m a t e r i a l  

( c o n c e n t r a t e )   a n d   p r o p e l l a n t   s y s t e m ,   g e n e r a l l y   an  a n g l e   o f  

d i v e r g e n c e   of  a b o u t   o r   g r e a t e r   t h a n   10°  i s   d e s i r a b l e ,   a n d  

f o r   a  s o l i d s   c o n t e n t   of  15  p e r c e n t   by  w e i g h t ,   an  a n g l e   o f  

d i v e r g e n c e   of   a b o u t   o r   g r e a t e r   t h a n   110°  g e n e r a l l y   i s   d e s i r -  

a b l e .  

W i t h   r e f e r e n c e   to  F i g s .   2  and   3,  "W"  r e p r e s e n t s  
t he   w i d t h s   of   g r o o v e s   19  and  19'  a t   s u r f a c e s   20  and  2 0 '  

r e s p e c t i v e l y .   The  p a r t i c u l a r   w i d t h   "W"  w h i c h   can   be  e m p l o y -  



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

a e r o s o l   m a r k i n g   f o r m u l a t i o n   and  t h e   f o rm  of  p a t t e r n   d e s i r e d .  

H o w e v e r ,   i t   w i l l   of  c o u r s e   be  a p p a r e n t   t h a t   the   m a x i m u m  

p o s s i b l e   w i d t h   "W"  w h i c h   can  be  e m p l o y e d   n e c e s s a r i l y   w i l l  

be  l i m i t e d   by  the   number   of  g r o o v e s   d e s i r e d   and  t he   a r e a  

of  t he   s u r f a c e   in  w h i c h   t he   g r o o v e s   a r e   to   be  f o r m e d .   I t  

w i l l   be  f u r t h e r   a p p a r e n t   t h a t   f o r   any   p a r t i c u l a r   a n g l e   o f  

d i v e r g e n c e   " a " ,   t he   d e p t h   of  t he   g r o o v e   w i l l   be  d i c t a t e d  

by  t h e   w i d t h   "W"  and ,   i n   t he   c a s e   of  g r o o v e   19'   of  F i g .   3 ,  
a l s o   by  the   w i d t h   of  b o t t o m   w a l l   23.  The  d e p t h   of  t h e  

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

d i s c h a r g e   of  any  s u b s t a n t i a l   a m o u n t   of   t he   m a r k i n g   m a t e r i a l  

o t h e r   t h a n   o n t o   the   t a r g e t   s u r f a c e   in   t he   i n t e n d e d   p a t t e r n .  

The  maximum  d e p t h   w h i c h   can   be  e m p l o y e d   f o r   any  p a r t i c u l a r  

a n g l e   of  d i v e r g e n c e   and  w i d t h   "W"  w i l l   d e p e n d   on  the   n a t u r e  

of  t h e   a e r o s o l   m a r k i n g   f o r m u l a t i o n   and  can   be  r e a d i l y   d e t e r -  

m i n e d   by  one  s k i l l e d   in   the   a r t   to  w h i c h   t h i s   i n v e n t i o n  

p e r t a i n s .  

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

in  F i g s .   2  and  3,  t h e   g r o o v e s   in   e a c h   c a s e   have   i d e n t i c a l  

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

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

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

s i o n s   of  t he   g r o o v e s   of  any  p a r t i c u l a r   m a r k - f o r m i n g   m e m b e r  

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

19  and   19'   can  be  e m p l o y e d .   F u r t h e r m o r e ,   i t   w i l l   be  u n d e r -  

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

2  and  3,  an  i m a g i n a r y   l i n e   w h i c h   b i s e c t s   t he   a n g l e s   o f  

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

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

g r o o v e s   can  be  d i s p o s e d   in   the   s u r f a c e   in  a  m a n n e r   such   t h a t  

t he   l i n e   b i s e c t i n g   t h e   a n g l e   of  d i v e r g e n c e   of  one  or  m o r e  

of  t he   g r o o v e s   i n t o   e q u a l   p a r t s ,   may  i n t e r s e c t   the   p l a n e   o f  

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

The  o p e r a t i o n   of  t h e   m a r k i n g   d e v i c e   of  t he   p r e s e n t  

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  F i g s .   1 ,  

2,  4  and  5.  The  g r o o v e d   s u r f a c e   20  of  t he   m a r k - f o r m i n g  



member   6  of  t h e   m a r k i n g   d e v i c e   shown   in  F i g s .   1  and  5  i s  

p l a c e d   f l u s h   a g a i n s t   a  t a r g e t   s u r f a c e   to  be  m a r k e d .   In  t h e  

e m b o d i m e n t   shown  in  F i g s .   1  and   4,  t he   v a l v e   u n i t   5  is   u r g e d  

to  the   open   p o s i t i o n   by  p r e s s i n g   d i s p e n s e r   1  t o w a r d   t h e  

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

and  m a r k i n g   m a t e r i a l   t h r o u g h   p a s s a g e   16  of  v a l v e   s tem  p r o -  

j e c t i o n   15  and   b o r e s   13  and   14  and  t h e   p a s s a g e s   f o r m e d   b y  

g r o o v e s   19  of   t h e   m a r k - f o r m i n g   member   6  o u t w a r d l y   f rom  t h e  

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

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

35  in  a  p a t t e r n   d e t e r m i n e d   by  t h e   n u m b e r ,   a r r a n g e m e n t   a n d  

d e s i g n   of  g r o o v e s   19.  In  t h e   e m b o d i m e n t   shown  in  F i g .   5,  t h e  

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

a  v e r t i c a l   r e c i p r o c a t i n g   v a l v e   or  a  t i l t   v a l v e   is   e m p l o y e d .  

In  t he   c a s e   of   a  v e r t i c a l   r e c i p r o c a t i n g   v a l v e ,   t he   v a l v e  

i s   u r g e d   to  t h e   open   p o s i t i o n   by  d e p r e s s i n g   v a l v e   s tem  26 

by  a p p l y i n g   f i n g e r   p r e s s u r e   to  a c t u a t o r   b u t t o n   29  in  t h e  

d i r e c t i o n   of   a r r o w   "A".   In  t h e   c a s e   of  a  t i l t   v a l v e ,   t h e  

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

of  v a l v e   s t e m   26  by  p r e s s i n g   d i s p e n s e r   24  t o w a r d   the   t a r g e t  

s u r f a c e ,   i . e . ,   in   t he   d i r e c t i o n   of   a r r o w   "B" .   In  e i t h e r  

c a s e ,   once   t h e   v a l v e   i s   in   t he   o p e n   c o n d i t i o n ,   t he   p r o p e l l a n t  

and  m a r k i n g   m a t e r i a l   w i l l   be  d i s c h a r g e d   t h r o u g h   p a s s a g e   25  

of   v a l v e   s t e m   p r o j e c t i o n   26,  b o r e s   30  and  31  of  a c t u a t o r  

b u t t o n   29,  b o r e   33  of  e x t e n s i o n   t u b e   32,  and  b o r e s   13  a n d  

14  and  t he   p a s s a g e s   f o r m e d   by  g r o o v e s   19  in  m a r k - f o r m i n g  

member   6  and   o u t w a r d l y   f r o m   t h e   e n d s   of  s a i d   p a s s a g e   o n t o  

t he   t a r g e t   s u r f a c e   in   a  p a t t e r n   d e t e r m i n e d   by  the   n u m b e r ,  

a r r a n g e m e n t   and   d e s i g n   of  g r o o v e s   1 9 .  

A  w i d e   v a r i e t y   of   f o r m u l a t i o n s   can  be  u s e d   w i t h  

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

t i o n s   b o t h   of   low  and  r e l a t i v e l y   h i g h   s o l i d s   c o n t e n t .  

F o r m u l a t i o n s   c a n   be  u s e d   w h i c h   a r e   i n t e n d e d   to  p r o d u c e   m a r k  

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

as  d i s c l o s e d   in   U.S .   P a t e n t   3 , 5 7 2 , 5 9 1 ,   or  f o r   the   p u r p o s e  
of  p r o v i d i n g   an  a e s t h e t i c a l l y   p l e a s i n g   v i s u a l   e f f e c t   w h i l e  



a t   the   same  t i m e   f u n c t i o n i n g   in   some  o t h e r   c a p a c i t y   s u c h   a s  

a  room  a i r   f r e s h e n e r   or  an  i n s e c t i c i d e .  

A  f o r m u l a t i o n   s u i t e d   to  p r o v i d e   an  a e s t h e t i c a l l y  

p l e a s i n g   v i s u a l   e f f e c t   as  w e l l   as   to  f u n c t i o n   as  a  room  a i r  

f r e s h e n e r   when  d i s p e n s e d   f rom  t h e   m a r k i n g   d e v i c e   of  t h i s  

i n v e n t i o n   i s   as   f o l l o w s :  

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

and  f i l l e d   i n t o   a e r o s o l   c o n t a i n e r s   as  f o l l o w s :  

The  S u b s u b l y   B  ( 1 5 . 0   g . )   and  the   p e r f u m e   o i l  

( 1 .0   g . )   we re   c h a r g e d   i n t o   an  a e r o s o l   c a n .   The  a i r   in  t h e  

v a p o r   p h a s e   of   t he   a e r o s o l   can  was  t h e n   r e m o v e d   by  e v a c u a -  

t i o n   and  an  a e r o s o l   v a l v e   was  p l a c e d   on  and  c r i m p e d   to  t h e  

a e r o s o l   c a n ,   a l l   in  the   same  o p e r a t i o n .   A l t e r n a t i v e l y ,   t h e  

a i r   in  t h e   v a p o r   p h a s e   of  t he   a e r o s o l   can   can   be  r e m o v e d  

p r i o r   to  a p p l y i n g   t h e   v a l v e   by  p u r g i n g   w i t h   p r o p e l l a n t .  

The  p r o p e l l a n t   A-46  ( 8 4 . 0   g . )   t h e n   was  p r e s s u r e   f i l l e d   i n t o  

the   a e r o s o l   c o n t a i n e r   t h r o u g h   t h e   v a l v e   s t em  in  a  c o n v e n t i o n -  

a l   m a n n e r .  

I  An  a l t e r n a t i v e   m e t h o d   w h i c h   can   be  u s e d   f o r   p r e -  

p a r i n g   l a r g e   q u a n t i t i e s   of  t h e   a b o v e   a i r   f r e s h e n e r   f o r m u l a -  

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

as  f o l l o w s :  

a)  The  r e q u i r e d   a m o u n t s   of  S u n s u b l y   B,  p e r f u m e  

5  o i l   and  p r o p e l l a n t   A-46  a r e   c h a r g e d   i n t o   a  p r e s s u r e   v e s s e l  

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

t h a t   a  h o m o g e n e o u s   s o l u t i o n   i s   o b t a i n e d .  



b)  The  a e r o s o l   c a n s   to   be  f i l l e d   a r e   e v a c u a t e d   t o  

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

c r i m p e d   to  t h e   a e r o s o l   c a n s ,   a l l   in   t he   same  o p e r a t i o n .  

c)  The  r e q u i r e d   a m o u n t   of  s o l u t i o n   ( c o n c e n t r a t e )  

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

t a i n e r   f r o m   s t e p   (b)  t h r o u g h   t h e   v a l v e   s t em   in  a  c o n v e n t i o n a l  

m a n n e r .  

The  t r i i s o p r o p y l - s - t r i o x a n e   e m p l o y e d   in   t h e   a b o v e  

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

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

room  a t m o s p h e r e .   The  t r i i s o p r o p y l - s - t r i o x a n e   has   s e v e r a l  

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

t h e   mark  p a t t e r n ,   i t   is   t he   c a r r i e r   f o r   t he   p e r f u m e   w h i c h  

f u n c t i o n s   as   t h e   a i r   f r e s h e n e r ,   a n d ,   s i n c e   the   p a t t e r n  

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

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

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

r e l a t i v e l y   h i g h   s o l i d s   c o n t e n t ,   i . e . ,   15%  by  w e i g h t   o f  

t r i i s o p r o p y l - s - t r i o x a n e ,   of  t h e   a i r   f r e s h e n e r   f o r m u l a t i o n  

i s   d e s i r a b l e   in   o r d e r   t h a t   an  a d e q u a t e   q u a n t i t y   of  t h e  

t r i i s o p r o p y l - s - t r i o x a n e   and  p e r f u m e   o i l   w i l l   be  d e p o s i t e d  

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

a c c e p t a b l e   e f f i c a c y   and  u s e   l i f e   l e v e l s .  

The  a b o v e   a i r   f r e s h e n e r   f o r m u l a t i o n   can   be  d i s -  

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

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

p l a s t i c   and   c e r a m i c   s u r f a c e s .   By  a p p r o p r i a t e   s e l e c t i o n  

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

t h e   m a r k - f o r m i n g   member   of  t h e   i n v e n t i o n ,   t h e   a i r   f r e s h e n e r  

f o r m u l a t i o n   c a n   be  d e p o s i t e d   in  a  m a r k   p a t t e r n   h a v i n g   a n  

a e s t h e t i c a l l y   p l e a s i n g   v i s u a l   e f f e c t .   As  t h e   t r i i s o p r o p y l -  

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

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

The  s u p e r i o r i t y   of  t he   m a r k - f o r m i n g   member   of   t h i s  

i n v e n t i o n   to  t h e   m a r k - f o r m i n g   m e m b e r   h a v i n g   r e c t a n g u l a r  

g r o o v e s   in   f o r m i n g   u n d e f o r m e d   m a r k   p a t t e r n s   when  u s e d   w i t h  

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



was  d e m o n s t r a t e d   in  a  c o m p a r a t i v e   t e s t   u s i n g   the   room  a i r  

f r e s h e n e r   f o r m u l a t i o n   d e s c r i b e d   a b o v e .   A  t o t a l   of  s i x   m a r k -  

ing  d e v i c e s ,   t he   m a r k - f o r m i n g   member   of  w h i c h   in   e a c h   c a s e  

was  a t t a c h e d   to  t h e   v a l v e   s t em  in  t he   m a n n e r   shown  in  F i g .   1 ,  

were   t e s t e d .   The  m a r k i n g   d e v i c e s   t e s t e d ,   a l l   u t i l i z e d  

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

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

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

of  t h e   g r o o v e s ,   and  in   one  c a s e   t h e   number   of  g r o o v e s ,   a l l  

t he   m a r k - f o r m i n g   m e m b e r s   of  t h e   s i x   m a r k i n g   d e v i c e s   t e s t e d  

were   i d e n t i c a l   in  a l l   o t h e r   r e s p e c t s ,   i . e . ,   in   g e n e r a l   d i -  

m e n s i o n s   and  s h a p e   and  t he   a r r a n g e m e n t   and  d i m e n s i o n s   of  t h e  

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

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

m a r k - f o r m i n g   m e m b e r s   t e s t e d   c o n f o r m e d   s u b s t a n t i a l l y   to  t h e  

e m b o d i m e n t s   of  mark   f o r m i n g   member   6  shown  in  F i g s .   1  and  2 .  

The  g r o o v e s   of  e a c h   of  the   s i x   m a r k - f o r m i n g   m e m b e r s   t e s t e d  

were   e q u a l l y   s p a c e d   in  t h e   g r o o v e d   s u r f a c e .   Two  of  t h e  

m a r k - f o r m i n g   m e m b e r s   t e s t e d ,   i d e n t i f i e d   h e r e i n a f t e r   by  R o m a n  

n u m e r a l s   I  and  I I ,   were   p r o v i d e d   w i t h   r e c t a n g u l a r   g r o o v e s  

and  form  no  p a r t   of  t he   p r e s e n t   i n v e n t i o n .   The  o t h e r   f o u r  

m a r k - f o r m i n g   m e m b e r s   t e s t e d ,   i d e n t i f i e d   h e r e i n a f t e r   by  R o m a n  

n u m e r a l s   I I I   to  VI,   w e r e   p r o v i d e d ,   in  a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n ,   w i t h   V - s h a p e d   g r o o v e s   of  t he   t y p e   i l -  

l u s t r a t e d   in  F i g .   2.  Each   of  t he   t e s t   m a r k i n g   d e v i c e s   w e r e  
a c t u a t e d   t w e n t y   c o n s e c u t i v e   t i m e s   by  p l a c i n g   the   f l a t   g r o o v e d  
s u r f a c e   of  t he   m a r k - f o r m i n g   member   f l u s h   a g a i n s t   a  t a r g e t  
s u r f a c e   c o n s i s t i n g   in  e a c h   c a s e   of   p l a s t i c   t i l e s   l a m i n a t e d   o n  
m a s o n i t e   and  t h e n   m o m e n t a r i l y   p r e s s i n g   t h e   d e v i c e   t o w a r d  

I  t he   t a r g e t   s u r f a c e   w i t h   s u f f i c i e n t   f o r c e   to   open   the   v a l v e  

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

i m m e d i a t e l y   by  r e m o v a l   of  t he   d e v i c e   f rom  the   t a r g e t   s u r f a c e ,  

t he   o p e r a t i o n   b e i n g   the   same  as  t h a t   d e s c r i b e d   h e r e i n a b o v e  

w i t h   r e f e r e n c e   to   F i g s .   1  a n d   4.  Each   of  t h e   mark  p a t t e r n s  
5  so  f o r m e d   were   t h e n   v i s u a l l y   e v a l u a t e d   and  the   number   o f  

c o n s e c u t i v e   mark   p a t t e r n s   f o r m e d   b e f o r e   mark   p a t t e r n   d i s -  

t o r t i o n   o c c u r r e d   was  n o t e d .   The  r e s u l t s   of  t he   t e s t s   a r e  



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

" m a r k - f o r m i n g   m e m b e r " ,   "G"  r e p r e s e n t s   t h e   number   of  g r o o v e s  

in   t h e   s u r f a c e   of  t he   m a r k - f o r m i n g   m e m b e r ,   "a"  is   t h e   a n g l e  

of   d i v e r g e n c e   as  d e f i n e d   h e r e i n a b o v e ,   "W"  is   t he   w i d t h   o f  

t h e   g r o o v e s ,   "D"  r e p r e s e n t s   t h e   d e p t h   of  t he   g r o o v e s ,   a n d  

"MP"  r e p r e s e n t s   t h e   number   of  c o n s e c u t i v e   u n d e f o r m e d   m a r k  

p a t t e r n s   d e p o s i t e d   on  t h e   t a r g e t   s u r f a c e s   b e f o r e   mark   p a t t e r n  
d i s t o r t i o n   was  n o t e d .   The  v a l u e   " 0 ° "   f o r   "a"  i n d i c a t e s   a  

r e c t a n g u l a r   g r o o v e ,   i . e . ,   w i t h   p a r a l l e l ,   or  n o n - d i v e r g i n g ,  

s i d e   w a l l s .  

* F o u r   g r o o v e s   of  e a c h   d e p t h   a r r a n g e d   in  a l t e r n a t e   p a t t e r n .  

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

i o r i t y   of  t h o s e   m a r k - f o r m i n g   m e m b e r s   h a v i n g   g r o o v e s   w i t h  

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

10°   o v e r   t h e   m a r k - f o r m i n g   m e m b e r s   w h e r e i n   t he   g r o o v e s   a r e  

r e c t a n g u l a r   or   h a v e   f a c i n g   s i d e   w a l l s   d i v e r g i n g   a t   1 0 ° .  

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

m e m b e r s   IV  and   V  a f t e r   5  a n d  7   c o n s e c u t i v e   a c t u a t i o n s ,   r e s -  

p e c t i v e l y ,   n o n e t h e l e s s   t he   p e r f o r m a n c e   of  t h e s e   m e m b e r s   i s  

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

more   t h a n   5  or   6  c o n s e c u t i v e   a p p l i c a t i o n s   of  t h e   room  a i r  

f r e s h e n e r   f o r m u l a t i o n   in  any   one  day  and  any  m a r k i n g   m a t e r i a l  

a c c u m u l a t e d   in  t he   g r o o v e s   w i l l   c l e a r   due  to  s u b l i m a t i o n .  

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

t i o n   t e s t e d ,   an  a n g l e   of  d i v e r g e n c e   o f   a b o u t   or   g r e a t e r   t h a n  

110°   i s   p r e f e r r e d   and  an  a n g l e   of  160°   i s   t he   m o s t   e f f i c i e n t .  

In  ano the r   compara t ive   t e s t ,   two  m a r k i n g   d e v i c e s ,  

one   e q u i p p e d   w i t h   m a r k - f o r m i n g   member   I  and  the   o t h e r   w i t h  

m a r k - f o r m i n g   member   VI,   i d e n t i c a l   in   a l l   r e s p e c t s   to  t h e  



c o r r e s p o n d i n g   d e v i c e s   e m p l o y e d   in  the   c o m p a r a t i v e   t e s t   d e s -  

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

p l a s t i c   t i l e s   l a m i n a t e d   on  m a s o n i t e .   The  d i f f e r e n c e   in  p r o d u c t  

b u i l d - u p   b e t w e e n   m a r k - f o r m i n g   members   I  and  VI  was  d r a m a t i c ,  

s u b s t a n t i a l l y   none  o c c u r r i n g   in  the   g r o o v e s   of  m a r k - f o r m i n g  

member   VI,   and  s i g n i f i c a n t   b u i l d - u p   o c c u r r i n g   in   the   g r o o v e s  
of  m a r k - f o r m i n g   member   I .  



1.  A  m a r k i n g   d e v i c e   f o r   m o u n t i n g   on  t h e   v a l v e   s t e m  

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

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

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

m a r k - f o r m i n g   m e m b e r   p r o v i d e d   w i t h   an  a x i a l   b o r e ,   s a i d   m a r k -  

f o r m i n g   m e m b e r   b e i n g   a d a p t e d   to   be  c o n n e c t e d   w i t h   t h e   v a l v e  

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

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

t h e   v a l v e   s t e m   i s   a c t u a t e d   so  as   t o   d i s p e n s e   t h e   m a r k i n g  

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

member   h a v i n g   a  s u r f a c e   f o r   c o n t a c t i n g   an  o b j e c t   to   b e  

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

p l u r a l i t y   of   o p e n   g r o o v e s   e x t e n d i n g   r a d i a l l y   f rom  t h e   a x i a l  

b o r e ' t o   t h e   o u t e r   p e r i p h e r y   of   t h e   s u r f a c e ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   s a i d   g r o o v e s   (19 ;   1 9 ' )   have   f a c i n g   s i d e  

w a l l s   (21 ,   22;   2 1 ' ,   2 2 ' )   a n g u l a r l y   d i s p o s e d   w i t h   r e s p e c t   t o  

e a c h   o t h e r   so  as   t o   d i v e r g e   in   t h e   d i r e c t i o n   of  t h e   s u r f a c e  

(20;   2 0 ' )   in   w h i c h   t h e   g r o o v e s   ( 1 9 ,   1 9 ' )   a r e   d i s p o s e d .  

2.  A  mark ing   dev ice   a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   m a r k - f o r m i n g   member   i s   p r o v i d e d   w i t h   an  a x i a l  

b o r e   (13)  p o s i t i o n e d   to   be  d i r e c t l y   m o u n t e d   in   c o m m u n i c a t i o n  

w i t h   t h e   v a l v e   s t e m   d i s p e n s i n g   p a s s a g e   ( 1 6 ) ,   s a i d   s u r f a c e  

(20)  l y i n g   i n   a  p l a n e   g e n e r a l l y   t r a n s v e r s e   to  t h e   d i r e c t i o n  

of   t h e   a c t u a t i n g   m o t i o n   of   t h e   v a l v e .  

3.  A  mark ing   d e v i c e   a c c o r d i n g   to  c la im  1,  c h a r a c t e z 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  a   v a l v e   a c t u a t o r   b u t t o n   (29)  a n d  

an  e x t e n s i o n   t u b e   ( 3 2 ) ,   s a i d   v a l v e   a c t u a t o r   b u t t o n   ( 2 9 )  

b e i n g   a d a p t e d   to   be  a s s o c i a t e d   w i t h   t h e   v a l v e   s t e m   and   t h e  

e x t e n s i o n   t u b e   (32)   and  b e i n g   p r o v i d e d   w i t h   a  d i s p e n s i n g  

passage   (30,31)  in   c o m m u n i c a t i o n   w i t h   t h e   v a l v e   s t em   d i s p e n s i n g  

p a s s a g e   ( 2 5 ) ,   s a i d   e x t e n s i o n   t u b e   (32)  h a v i n g   i t s   l o n g i t u d i n a l  

a x i s   t r a n s v e r s e   t o   t h e   l o n g i t u d i n a l   a x i s   of   t h e   v a l v e   s t e m  

and  b e i n g   p r o v i d e d   w i t h   an  a x i a l   d i s p e n s i n g   b o r e   (33)  i n  

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



( 3 1 ) ,   s a i d   m a r k - f o r m i n g   member   (6)  b e i n g   a d a p t e d   to   b e  

a s s o c i a t e d   w i t h   t h e   e x t e n s i o n   t u b e   (32)  and  b e i n g   p r o v i d e d  

w i t h   an  a x i a l   b o r e   (13.)  in   c o m m u n i c a t i o n   w i t h   t h e   e x t e n s i o n  

t u b e   d i s p e n s i n g   b o r e   ( 3 3 ) ,   s a i d   s u r f a c e   (20)  l y i n g   in   a  

p l a n e   g e n e r a l l y   t r a n s v e r s e   to   t h e   l o n g i t u d i n a l   a x i s   of   t h e  

e x t e n s i o n   t u b e   ( 3 2 ) .  

4.  A  m a r k i n g   d e v i c e   of  any  one  of  c l a i m s   1  to   3 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   f a c i n g   s i d e   w a l l s   (21,   2 2 )  

i n t e r s e c t   a t   j u n c t u r e s   (23)  s p a c e d   i n w a r d l y   o f  

s a i d   s u r f a c e   ( 2 0 ) ,  s a i d   j u n c t u r e s   d e f i n i n g   t h e   b o t t o m s  

of  s a i d   g r o o v e s .  

5.  A  m a r k i n g   d e v i c e   of  any  one  of  c l a i m s   1  to   3 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   g r o o v e s   ( 1 9 ' )   a r e   d e f i n e d   by  s a i d  

f a c i n g   s i d e   ( 2 1 ' )   and  b o t t o m   w a l l s   ( 2 3 ' )   s p a c e d  

i n w a r d l y   of   s a i d   s u r f a c e   ( 2 0 ' ) .  

6.  A  m a r k i n g   d e v i c e   of   any  one  of   c l a i m s   1  to   5 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   f a c i n g   s i d e   w a l l s   (21,   22;  2 1 ' ,  

2 2 ' )   d i v e r g e   f rom  e a c h   o t h e r   a t   an  a n g l e   g r e a t e r   t h a n  

a b o u t   1 0 ° .  

7.  A  m a r k i n g   d e v i c e   of   any  one  of  c l a i m s   1  to   5 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   f a c i n g   s i d e   w a l l s   (21 ,   22;  2 1 ' ,  

2 2 ' )   d i v e r g e   f rom  e a c h   o t h e r   a t   an  a n g l e   g r e a t e r   t h a n  

a b o u t   1 1 0 ° ,   e . g . ,   a t   an  a n g l e   of  a b o u t   1 6 0 ° .  

8.  A  m a r k i n g   d e v i c e   a c c o r d i n g   to   any  one  of   t h e  

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

d i s p e n s e r   w i t h   i t s   v a l v e   s t e m .  

9.  A  m a r k i n g   d e v i c e   a c c o r d i n g   to   c l a i m   8,  c h a r a c t e r -  

i z e d   by  t h e   f a c t   t h a t   t h e   m a r k i n g   m a t e r i a l   in   t h e   p r e s s u r -  
i z e d   c o n t a i n e r   c o m p r i s e s   a  s o l i d   w h i c h   s u b l i m e s   a t   a m b i e n t  

room  t e m p e r a t u r e   and  p r e s s u r e   a n d ,   i f   d e s i r e d ,   i n c l u d e s   a  

p e r f u m e .  

10.  A  m a r k i n g   d e v i c e   a c c o r d i n g   to   c l a i m   8  or   9 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   p r o p e l l a n t   med ium  in   t h e  

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

p r e s s u r e   in   t h e   d i s p e n s e r .  






	bibliography
	description
	claims
	drawings

