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©  Formulating  pasty  materials. 
  Two  or  more  pasty  materials  may  be  accurately  formu- 
lated  together  by  sequentially  extruding  the  desired  amounts 
of  those  materials  into  a  tube  (5)  with  graduations  (7) 
associated  with  it  to  measure  the  amounts  extruded.  After 
the  components  have  been  put  serially  into  the  tube  (5),  they 
are  removed  from  the  tube,  e.g.  by  squeezing  the  tube  and 
moving  the  squeeze  towards  one  end,  and  mixed  to 
homogeneity.  Preferably  the  mixing  takes  place  in  a  contain- 
er  on  to  which  a  lid  may  be  put  and  from  which  the  mixture 
may  then  be  extruded,  e.g.  by  having  a  movable  base  on  the 
container  which  then  acts  as  a  piston  to  extrude  the  mixed 
formulated  paste  through  a  nozzle  in  the  lid. 



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

m a t e r i a l s   and  to  a p p a r a t u s   f o r   use  in  d o i n g   so .   I t   is  o f  

p a r t i c u l a r   v a l u e   in  c o l o u r   m i x i n g ,   but   i t   can  be  used   f o r  

a n a l o g o u s   s y s t e m s   w h e r e   i t   is   d e s i r e d   to  mix  two  or  m o r e  

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

an  a p p r o p r i a t e   f o r m u l a t i o n .  

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

M i x i n g   p a i n t   of  a  p a r t i c u l a r   c o l o u r   is   g e n e r a l l y   done  b y  

e y e .   T h i s   is   a  s a t i s f a c t o r y   p r o c e s s   f o r   s m a l l   s c a l e   w o r k  

such   a s ,   e . g .   m a k i n g   an  o i l   p a i n t i n g   bu t   i t   i s  

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

p u r p o s e s ,   p a r t i c u l a r l y   i f   a  ma tch   to  a  p a r t i c u l a r   c o l o u r  

is   d e s i r e d .   Even  t h o u g h   in  t he   hands   of  a  s k i l l e d   p e r s o n ,  

a  c l o s e   m a t c h   may  be  o b t a i n e d ,   an  e x a c t   ma tch   is  v e r y  
d i f f i c u l t   to   a c h i e v e ,   p a r t i c u l a r l y   h a v i n g   r e g a r d   to  t h e  

f a c t   t h a t   t he   c o l o u r   of  t he   wet  p a i n t   is  d i f f e r e n t   f r o m  

the   c o l o u r   of  the   p a i n t   when  i t   is  d r y ,   p a r t i c u l a r l y   w i t h  

w a t e r - b a s e d   s y s t e m s .  

Even  i f   t he   u s e r   is  a s s i s t e d   by  some  s o r t   of  m i x i n g  

or  f o r m u l a t i o n   g u i d e ,   he  or  she  has  no  e a s y   and  a c c u r a t e  

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

n e c e s s a r y   and  s u b s e q u e n t l y   m i x i n g   them  e v e n l y   to  g i v e   t h e  

d e s i r e d   f i n a l   c o l o u r .   U.K.  S p e c i f i c a t i o n   2106794   p r o p o s e s  

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

v i s c o u s   c o l o u r e d   l i q u i d s   f o r   use  in  p a i n t   f o r m u l a t i o n ,   b u t  



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

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

b a s e s   to   a l t e r   t h e   c o l o u r   s l i g h t l y .  

The  p r o b l e m s   r e f e r r e d   to   a b o v e   a r e   c o m p o u n d e d   in  t h e  

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

w h i c h   i t   i s   d e s i r e d   no t   o n l y   to   p r o d u c e   a  g i v e n   c o l o u r ,  

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

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

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

w i t h o u t   i n c o m p l e t e   c o v e r a g e   a t   any  p o i n t .  

We  h a v e   now  f o u n d   t h a t   t h e   d i s a d v a n t a g e s   n o t e d   a b o v e  

may  be  a v o i d e d   and  a c c u r a t e   f o r m u l a t i o n   of  p a s t y   m a t e r i a l s  

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

e x p l a i n e d   b e l o w .  

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

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

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

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

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

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

t u b e ,   and  m i x i n g   t h e   same  to   h o m o g e n e i t y .   P r e f e r a b l y  

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

h o m o g e n e o u s   m i x t u r e   can  s u b s e q u e n t l y   be  e x t r u d e d .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a p p a r a t u s   f o r  

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

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

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

f i r s t   e x t r u s i o n   n o z z l e ,   m e a n s   f o r   e s t i m a t i n g   t h e   amount   o f  

m a t e r i a l   so  e x t r u d e d ,   means   f o r   e j e c t i n g   m a t e r i a l   e x t e n d e d  

i n t o   t h e   t u b e   f r o m   t h e   t u b e ,   a  c o n t a i n e r   f o r   t h e   r e c e i p t  

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

to   h o m o g e n e i t y   m a t e r i a l   in  t h e   c o n t a i n e r .   P r e f e r a b l y   t h e  

c o n t a i n e r   has   a  l i d   or  cap   c a p a b l e   of  b e i n g   f i t t e d   on  t h e  

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

w h i c h   t h e   m i x t u r e   in  t h e   c o n t a i n e r   may  be  e x t r u d e d .   T h i s  



may  be  a c h i e v e d   by  m a k i n g   t h e   c o n t a i n e r   c y l i n d r i c a l   w i t h   a  

m o v a b l e   b o t t o m   w h i c h   may  be  moved  t o w a r d s   t h e   c o n t a i n e r  

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

t h r o u g h   t h e   s e c o n d   n o z z l e .  

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

s e p a r a t e .   For   e x a m p l e ,   t he   t u b e   may  be  a  r i g i d   p l a s t i c s  

or   g l a s s   t u b e   w i t h   g r a d u a t i o n s   m a r k e d   on  i t .   T h i s   i s ,  

h o w e v e r ,   n o t   p r e f e r r e d .   I t   is   much  p r e f e r a b l e   to   u se   a s  

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

m a t e r i a l   may  be  e j e c t e d   by  p i n c h i n g   t h e   t u b e   f l a t   a t   o n e  

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

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

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

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

g r a d u a t i o n s   to   be  u s e d .   The  h o l d e r   may  be ,   e . g .   an  o u t e r  

t u b e   i n t o   w h i c h   t h e   p l a s t i c s   t u b e   may  be  s l i d .  

G r a d u a t i o n s   may  a l s o   p r i n t e d   or  e m b o s s e d   on  a  t h i n   w a l l e d  

p l a s t i c s   t u b e ,   bu t   t h i s   is   l e s s   p r e f e r r e d .  

The  t u b e   f o r   r e c e i p t   of  t h e   p a s t y   m a t e r i a l   may  be  s o  

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

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

m a t e r i a l s .   A l t e r n a t i v e l y   a  s u i t a b l e   a d a p t o r   may  be  u s e d  

to  e f f e c t   a  r e l a t i v e l y   f l u i d - t i g h t   s e a l   b e t w e e n   one  end  o f  

t h e   t u b e   and   t h e   n o z z l e .   T u b e s   of  d i f f e r e n t   s i z e s   may  b e  

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

l a r g e   q u a n t i t i e s   of  p a s t y   m a t e r i a l   t o g e t h e r .   G e n e r a l l y  

t h e   b o r e   of  t h e   t u b e   u s e d   w i l l   be  f rom  0 .5   to   2 .0   t i m e s  

the   s i z e   of  t h e   o u t l e t   n o z z l e   f rom  t he   t u b e   of  p a s t y  

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

be  a  f i x e d   v o l u m e   in  t h e   r a n g e   f rom  2  to   10  m l .  

In  u s e   of  s u c h   a p p a r a t u s ,   t h e   t u b e   is   p l a c e d   o v e r  

t he   f i r s t   n o z z l e   and  m a t e r i a l   e x t r u d e d   i n t o   i t   up  to   a  

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

t h e   n e x t   n o z z l e   and  f u r t h e r   e x t r u s i o n   of  m a t e r i a l   i n t o   t h e  

end  of  t h e   t u b e   o v e r   t h e   n o z z l e   t h e n   t a k e s   p l a c e   u n t i l   t h e  

f r e e   s u r f a c e   of  t h e   p a s t y   m a t e r i a l   in  t h e   t u b e   has   r e a c h e d  



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

i n s e r t e d   i n t o   t h e   t u b e ,   w h e r e a f t e r   t h e   t u b e   is  e m p t i e d .  

The  t u b e   i s   c o n v e n i e n t l y   of  r o u n d   c r o s s - s e c t i o n ,  

t h o u g h   o t h e r   c r o s s - s e c t i o n s   c o u l d   be  u s e d .   D i f f e r e n t  

c r o s s - s e c t i o n s   of  t u b e s   may  be  u s e d   f o r   f o r m u l a t i n g  

d i f f e r e n t   t o t a l   q u a n t i t i e s   of  m a t e r i a l s .   The  g r a d u a t i o n s  

may  v a r y   to   s u i t   t h e   s y s t e m   in  q u e s t i o n ,   a  c o n v e n i e n t  

s y s t e m   b e i n g   g r a d u a t i o n s   f r o m   0  to   100  d i v i d e d   i n t o   1 0  

u n i t s   e a c h   of  10  g r a d u a t i o n s .   The  l e n g t h   of  t h e   t u b e   m a y  
be  any  c o n v e n i e n t   l e n g t h ,   f o r   e x a m p l e   10  cm  to   25  c m .  

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

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

q u a n t i t i e s ,   e . g .   5  ml  e a c h   t i m e ,   of  m i x e d   p a s t y   m a t e r i a l .  

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

p r i n t i n g   them  on  a  t u b e   h o l d e r   or  o u t e r   t u b e ,   c o n s i s t e n c y  
and  a c c u r a c y   can  be  a c h i e v e d   e c o n o m i c a l l y .   In  a d d i t i o n ,  

t h e   t u b e   can   be  a  d i s p o s a b l e   i t e m   w h i c h ,   once   t h e  

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

e j e c t e d ,   can   s i m p l y   be  d i s c a r d e d .   The  e j e c t o r   may  be  e . g .  

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

s t i r r e r   to   mix  t h e   e j e c t e d   m a t e r i a l   to  h o m o g e n e i t y   a n d  

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

Once  t he   h o m o g e n e o u s   mix  has   b e e n   made ,   i t   may  b e  

u s e d   in  any  d e s i r e d   f a s h i o n ,   e . g .   a p p l i e d   w i t h   a  b r u s h ,  

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

a r t i c l e   or  s u r f a c e .   In  t h e   c a s e   of  c o l o u r   p r o o f i n g  

s y s t e m s ,   t h e   m a t e r i a l   may  be  l a i d   down  as  a  bead   of  p a s t y  
m a t e r i a l   a l o n g   one  e d g e   of   a  s u i t a b l e   s u b s t r a t e   and  t h e n  

c o a t e d   a c r o s s   t h a t   s u b s t r a t e   u s i n g   a  d r a w d o w n   b a r .   E v e n  

c o a t i n g   may  be  a s s i s t e d   by  l a y i n g   down  an  even   b e a d ,   e . g .  

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

b a s e   as  a  p i s t o n ,   as  n o t e d   a b o v e .  

The  m e t h o d   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  

may  be  u s e d   in  a  w i d e   v a r i e t y   of  m i x i n g   and  f o r m u l a t i n g  



a p p l i c a t i o n s   f o r   g r a p h i c   a r t s   and  a n a l o g o u s   p u r p o s e s .   I n  

a d d i t i o n   to  use   in  c o l o u r   m a t c h i n g   or   c o l o u r   p r o o f i n g  

s y s t e m s   n o t e d   a b o v e ,   t h e   i n v e n t i o n   i s   of  v a l u e   in  m i x i n g  

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

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

e i t h e r   s i l k   s c r e e n   or   l i t h o g r a p h i c ,   e . g .   o f f s e t   i n k s ,   o r  

o t h e r   p a s t y   ink   t y p e s .  

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

f o r m u l a t i o n   of  c o l o u r   ink   m a t e r i a l s   f o r   use   in  a  c o l o u r  

p r o o f i n g   s y s t e m   and  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   in  w h i c h :  

F i g u r e   1  s h o w s   a  f i r s t   e x t r u s i o n   s t e p .  

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

F i g u r e   3  s h o w s   a  f i n a l   e x t r u s i o n   s t e p .  

F i g u r e   4  s h o w s   t h e   e j e c t i o n   of  m a t e r i a l   f r o m   t h e  

t u b e   i n t o   a  c o n t a i n e r .  

F i g u r e   5  i l l u s t r a t e s   t h e   m i x i n g   of  the   m a t e r i a l   i n  

t h e   c o n t a i n e r   t o   h o m o g e n e i t y ,   a n d  

F i g u r e   6  i s   a  c r o s s - s e c t i o n   t h r o u g h   t h e   m i x e d  

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

p o s i t i o n .  

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

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

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

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

p r o d u c e   the   c o l o u r   PANTONE  164  (PANTONE  is   a  R e g i s t e r e d  

T r a d e   M a r k ) .  

In  o r d e r   to   do  t h i s ,   t h e   u s e r   mus t   f i r s t   l o o k   up  t h e  

d e s i r e d   f o r m u l a   in  a  f o r m u l a t i o n   b o o k .   We  t a k e   as  a  

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

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

m a t e r i a l   and  f o u r   p a r t s   of  w h i t e   b a s e   m a t e r i a l .  

The  b a s e   m a t e r i a l s   a r e   p r o v i d e d   in  s q u e e z e   t u b e s   1 

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

l e a d / a l u m i n i u m   a l l o y   f o i l   t u b e   2  h a v i n g   i n t e g r a l l y   f o r m e d  

a t   i t s   t op   an  e x t e r n a l l y   s c r e w - t h r e a d e d   e x t r u s i o n   n o z z l e  



4,  on  t o   w h i c h   an  i n t e r n a l l y   t h r e a d e d   c l o s u r e   cap   3  i s  

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

e s s e n t i a l .   The  p a s t y   m a t e r i a l   may  be  s t o r e d   in  any  o t h e r  

c o n v e n i e n t   c o n t a i n e r   w i t h   an  e x t r u s i o n   n o z z l e ,   e . g .   a  

p l a s t i c s   s q u e e z e   b o t t l e   or   a  p l a s t i c s   b o t t l e   or   j a r ,  

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

when   o p e r a t e d .   T h i s   l a s t   i s   u s e f u l   i f   t h e r e   i s   a  t e n d e n c y  
f o r   t h e   p a s t e ,   on  s t a n d i n g   to   become  i n h o m o g e n e o u s ,   as  t h e  

pump  c an   be  u s e d   as  a  s t i r r e r   b e f o r e   d i s p e n s i n g   s t a r t s .  

A  f l e x i b l e   t h i n - w a l l e d   t u b e   5  is   a  p r e s s   f i t   o v e r  

t h e   e x t e r n a l   t h r e a d e d   s u r f a c e   of  t h e   n o z z l e   4.  Tube  5  i s  

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

i n t e r n a l   d i a m e t e r   of  6  mm  and  a  w a l l   t h i c k n e s s   of  0 . 5   mm. 

I t   i s   s u r r o u n d e d   on  i t s   e x t e r i o r   by  a  m e t h a c r y l a t e  

p l a s t i c s   t r a n s p a r e n t   t u b e   6  h a v i n g   a  s c a l e   of  g r a d u a t i o n s  
7  on  i t .   Tube   5  i s   a  s n u g   f i t   i n s i d e   t u b e   6  so  t h a t   o n c e  

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

b e t w e e n   t h e   t w o .   W i t h   i n n e r   t u b e   5  p r e s s   f i t t e d   o v e r   t h e  

n o z z l e   4,  t h e   t u b e   2  i s   s q u e e z e d   to   e x t r u d e   c o l o u r  

m a t e r i a l   i n t o   t h e   t u b e   5  up  to   t h e   30  u n i t s   g r a d u a t i o n  

m a r k i n g .   The  a s s e m b l y   of   i n n e r   and  o u t e r   t u b e s   5,  6  i s  

t h e n   p u l l e d   o f f   and  p l a c e d   on  t h e   n e x t   t u b e   2,  i . e .   a s  

s h o w n   in  F i g u r e   2.  F u r t h e r   m a t e r i a l   i s   now  s q u e e z e d   i n t o  

t h e   t u b e   5  f r o m   t h e   t u b e   2  shown  in  F i g u r e   2  u n t i l   t h e  

r i s i n g   s u r f a c e   of   p a s t y   m a t e r i a l   in  t u b e   5  r e a c h e s   t h e  

g r a d u a t i o n   mark   6 0 .  

The  two  t u b e s   5  and  6  a r e   now  r e m o v e d   a n d ,   as  s h o w n  

in   F i g u r e   3,  p l a c e d   on  t h e   n o z z l e   of  a  c o r r e s p o n d i n g   w h i t e  

b a s e   c o n t a i n i n g   c o n t a i n e r   2  f rom  w h i c h   a  f u r t h e r   40  u n i t s  

o f   w h i t e   m a t e r i a l   a r e   e x t r u d e d   i n t o   t h e   t u b e   5  to   b r i n g  

t h e   f r e e   end   f a c e   of   p a s t y   m a t e r i a l   up  to   t h e   100  m a r k .  

The  a s s e m b l y   of  i n n e r   and  o u t e r   t u b e s   5,  6  i s   now 
r e m o v e d   f r o m   t h e   t h i r d   c o n t a i n e r   of  p a s t y   m a t e r i a l   and  t h e  

i n n e r   t u b e   5  r e m o v e d   f rom  t h e   o u t e r   t u b e   6.  A  d i s p o s a b l e  

t u b e   e m p t y i n g   and  s t i r r i n g   t o o l   d e n o t e d   10  in  F i g u r e   4  i s  

now  u s e d   t o   r e m o v e   t h e   p a s t y   m a t e r i a l   ( d e n o t e d   18)  f r o m  



i n s i d e   t h e   t h i n - w a l l e d   f l e x i b l e   t u b e   5.  The  t o o l   10  

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

h a v i n g   a  s l o t   11  and  t h r o a t   12  o p e n   a t   one  e n d ,   i t s   o t h e r  

end  13  b e i n g   p l a i n .   The  t r a n s v e r s e   m e a s u r e m e n t   of  t h e  

s l o t   11  is   s u c h   t h a t   t h e   t u b e   5  can   be  i n t r o d u c e d  

v i a   t h r o a t   12  i n t o   t h e   s l o t   11  ( a r r o w   16)  bu t   when  s o  

i n t r o d u c e d ,   t h e   w a l l s   of  t h e   s l o t   11  p r e s s   t h e   two  s i d e s  

of  t he   t u b e   5  t o g e t h e r .   The  t u b e   i s   now  p u l l e d   a x i a l l y ,  

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

s l o t   11  moves   a l o n g   t h e   t u b e   5  ( a r r o w   1 7 ) ,   i t   p u s h e s   t h e  

m a t e r i a l   18  in  t h e   t u b e   5  b e f o r e   i t ,   so  c a u s i n g   m a t e r i a l  

18  to   be  e x t r u d e d   f rom  t h e   end  of  t h e   t u b e   5.  F o l l o w i n g  

s u c h   e x t r u s i o n ,   t u b e   5  i s   e m p t y   and  c o l l a p s e d   f l a t ,   and  i s  

s i m p l y   t h r o w n   away .   The  m a t e r i a l   18  i s   e x t r u d e d   f r o m   t u b e  

5  i n t o   a  t r a n s p a r e n t ,   c l e a r   p l a s t i c s   c o n t a i n e r   20  w h i c h  

c o n s i s t s   of  a  g e n e r a l l y   c y l i n d r i c a l   s e c t i o n   21  h a v i n g   a n  

e x t e r n a l   t h r e a d   22  a t   one  end  and  an  i n t e r n a l   f l a n g e   23  a t  

t h e   o t h e r ,   a  m o v a b l e   b a s e   24  s e a t e d   on  t h e   f l a n g e   23  a n d ,  

f o r   l a t e r   u s e ,   a  l i d   25  h a v i n g   an  i n t e r n a l   s c r e w   t h r e a d   26  

and  a  c e n t r a l   d i s p e n s i n g   o r i f i c e   2 7 .  

At  t h i s   s t a g e   l i d   25  i s   n o t   on  t h e   c o n t a i n e r   s e c t i o n  

21  bu t   t h e   m o v a b l e   b a s e   21  i s   in  t h e   p o s i t i o n   shown  a n d  

t h e   p a s t y   m a t e r i a l   18  i s   e x t r u d e d   f r o m   t u b e   5  i n t o   t h e  

c o n t a i n e r .   U s i n g   t he   p l a i n   end  of  t h e   t u b e   e m p t y i n g   t o o l  

10,  t h e   p a s t y   m a t e r i a l   18  can   now  be  b l e n d e d   by  hand   t o  

h o m o g e n e i t y .   I t   can  e a s i l y   be  s e e n   when  h o m o g e n e i t y   h a s  

been   a c h i e v e d ,   p a r t i c u l a r l y   h a v i n g   r e g a r d   to  t h e  

t r a n s p a r e n c y   of  t h e   w a l l s   o f  t h e   c o n t a i n e r   2 0 .  

When  h o m o g e n e i t y   has   b e e n   a c h i e v e d ,   the   l i d   25  i s  

s c r e w e d   on  to   t h e   e x t e r n a l   c o n t a i n e r   t h r e a d   22  and  t h e  

b a s e   24  p u s h e d   t o w a r d s   l i d   25  in  o r d e r   to   move  t h e   m i x e d  

p a s t y   m a t e r i a l   18  t o w a r d s   t he   o r i f i c e   27  and,   w i t h  

c o n t i n u e d   p u s h i n g   u p w a r d s   of  t h e   b a s e   24,  to  e x t r u d e   i t  

f rom  t h e   o r i f i c e   2 7 .  

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

i t   i s   now  r e l a t i v e l y   s t r a i g h t f o r w a r d   to   e x t r u d e   an  e v e n  



b e a d   of  p a s t y   m a t e r i a l   18  f r o m   t h e   o r i f i c e   27  in  t h e   l i d  

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

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

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

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

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

q u e s t i o n .   The  f o r m u l a t i o n   of   t h e   m a t e r i a l   d r a w n   down  i s  

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

c o n t a i n e r ,   and  a c c u r a t e   b e c a u s e   of   t h e   u s e   of  t h e  

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

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

t h e   t u b e   5.  T h i s   e n a b l e s   v e r y   much  m o r e   a c c u r a t e   c o l o u r  

m a t c h i n g   to   be  o b t a i n e d   t h a n   u s i n g   p r e v i o u s   s y s t e m s .  



1.  A  m e t h o d   of  f o r m u l a t i n g   p a s t y   m a t e r i a l s   t o g e t h e r  

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

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

m i x i n g   is  e f f e c t e d   by  s u c c e s s i v e l y   e x t r u d i n g   g i v e n   a m o u n t s  

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

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

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

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

m a t e r i a l   f rom  t h e   t u b e ,   and  m i x i n g   t h e   same  t o  

h o m o g e n e i t y .  

2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  and  w h e r e i n   t h e   m i x i n g  

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

m i x t u r e   can  s u b s e q u e n t l y   be  e x t r u d e d .  

3.  A p p a r a t u s   f o r   c a r r y i n g   ou t   t h e   m e t h o d   of  c l a i m   1  a n d  

i n c l u d i n g :  

a  s e t   of  c o n t a i n e r s   (2)  e a c h   a d a p t e d   to   c o n t a i n   a  

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

( 4 ) ,  

a  t u b e   (5)  a d a p t e d   to   f i t   on  e a c h   f i r s t   e x t r u s i o n  

n o z z l e   ( 4 ) ,  

means   (7)  f o r   e s t i m a t i n g   the   a m o u n t   of  m a t e r i a l   s o  

e x t r u d e d ,  

means   ( 1 0 ,   11,   12)  f o r   e j e c t i n g   m a t e r i a l   e x t r u d e d  

i n t o   t he   t u b e   f r o m   t h e   t u b e ,  

a  c o n t a i n e r   (20 )   f o r   t he   r e c e i p t   of  s u c h   e j e c t e d  

m a t e r i a l ,   a n d  

means   (10)   f o r   s t i r r i n g   or  m i x i n g   to   h o m o g e n e i t y  

m a t e r i a l   in  t h e   c o n t a i n e r .  

4.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   3  w h e r e i n   t h e   c o n t a i n e r  

(20)   has  a  l i d   or   cap   (25 )   c a p a b l e   of  b e i n g   f i t t e d   on  t h e  

c o n t a i n e r   (20)  and  p r o v i d e d   w i t h   a  s e c o n d   e x t r u s i o n   n o z z l e  



( 2 7 )   f r o m   w h i c h   t h e   m i x t u r e   in  t h e   c o n t a i n e r   may  b e  

e x t r u d e d .  

5.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   4  w h e r e i n   t h e   b a s e   ( 2 4 )  

of  t h e   c o n t a i n e r   (20)   i s   m o v a b l e   to   e n a b l e   i t   t o   a c t   as  a  

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

n o z z l e   ( 2 7 ) .  

6.  A p p a r a t u s   a c c o r d i n g   t o   any   one  of  c l a i m s   3  to   5 

w h e r e i n   t h e   t u b e   (5)  i s   a  t h i n   w a l l e d ,   e v e n   b o r e  

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

e j e c t e d   by  p i n c h i n g   t h e   t u b e   f l a t   a t   one   p o i n t   and  t h e n  

m o v i n g   t h e   p i n c h .  

7.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   6  w h e r e i n   t h e   m e a n s   f o r  

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

s e c o n d   t u b e   (6)  a d a p t e d   t o   f i t   a r o u n d   t h e   p l a s t i c s   t u b e  

(5)   and   w h i c h   can   be  r e m o v e d   f r o m   t h e   t u b e   (5)  to   e n a b l e  

m a t e r i a l   to   be  e j e c t e d   f r o m   t h e   t u b e   ( 5 ) .  

8.  A p p a r a t u s   a c c o r d i n g   to   any   one   of   c l a i m s   3  t o   7  a n d  

i n c l u d i n g   an  a d a p t o r   to   e f f e c t   a  r e l a t i v e l y   f l u i d - t i g h t  

s e a l   b e t w e e n   one  end  of   t h e   t u b e   (5)  and  t h e   f i r s t  

e x t r u s i o n   n o z z l e   ( 1 4 ) .  
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