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@)  Cultured  onyx  products  and  methods  therefor. 

  Cultured  onyx,  cultured  marble,  and  like  mineral-appear- 
ing  products  are  provided,  as  well  as  intermediates  and  com- 
ponents  and  methods  therefor  through  the  combination  of  a 
locally  discontinuous  phase  comprising  a  synthetic  organic 
resin  portion  hardened  to  a  predetermined  hardness  and  avisu- 
ally  distinguishable  continuous  phase  comprising  a  synthetic 
organic  resin  portion  separately  hardened  to  the  predeter- 
mined  hardness  with  the  discontinuous  phase  intimately 
distributed  therein,  to  form  shaped  structures  having  surfaces 
simulative  of  onyx,  marble,  or  like  naturally  occurring  mineral  in 
appearance,  which  surfaces  are  uniformly  polishable  in  phase 
undifferentiated  relation. 



This   i n v e n t i o n   has  to  do  wi th   p r o d u c t s   s i m u l a t i v e  

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

s i l i c a s   known  as  o n y x ,   or   to   l i k e   m i n e r a l s   s u c h   a s  

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

w i t h   nove l   m a t e r i a l s   and  m e t h o d s   and  m i n e r a l   s i m u l a t i v e  

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

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

r e s i s t a n c e   to   d e t e r i o r a t i o n   in  t h e i r   e x p e c t e d   u s e  

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

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

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

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

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

h e r e t o f o r e   t h o u g h t   n e c e s s a r y   in  t h e   c u l t u r e d   onyx   a n d  

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

c u l t u r e d   onyx  w i l l   be  p r i m a r i l y   r e f e r r e d   to  as  an  i d e a l  

i l l u s t r a t i v e   embod imen t   of  the   p r a c t i c e   of  the   i n v e n t i o n .  

A  l a r g e   m a r k e t   e x i s t s   f o r   t u b s ,   p u l l m a n s ,   t i l e ,  

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

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

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

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

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

d i f f e r e n i a t a b l e   l o c a l i z e d   z o n e s   of  c o n c e n t r a t i o n   o f  

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

s u r r o u n d i n g   m a t r i x   in  t h r e e   d i m e n s i o n s .   In  g e n e r a l ,   t h i s  

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

p o l y e s t e r   r e s i n   m a t r i x   e x t e n d e d   and  o p t i c a l l y   m o d i f i e d  



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

to  as  f r i t .  
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In  U n i t e d   S t a t e s   P a t e n t   3 , 3 9 6 , 0 6 7   to  K.A.  S c h a f e r  

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

v a r i e t y   of   u s e f u l   p r o d u c t s   is  t a u g h t   to  be  a c h i e v a b l e   b y  

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

f i l l e r s ,   e . g .   s i l i c a s   and  more  p a r t i c u l a r l y   g l a s s   f r i t   i n  

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

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

t h e   p o l y e s t e r   to   h a r d n e s s   w i t h   one   p h a s e   f r o z e n   i n  

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

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

w e i g h t   s i n c e   g l a s s   i s   m o r e   t h a n   t w i c e   as   h e a v y   a s  

p o l y e s t e r   r e s i n   and  so  h a r d   r e l a t i v e   to  t h e   p o l y e s t e r  

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

d i s c r e t e   i s l a n d s   t o o   s m a l l   to  r e a l l y   be  s e e n   and  t o o  

n u m e r o u s   to   c o u n t   bu t   which  in  the   a g g r e g a t e   a p p e a r   as  a  

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

t h a n   d i m i n i s h i n g .   Thus   t h o s e   in  the   a r t   h a v i n g   on ly   t h e  

S c h a f e r   p r o c e s s   and  p r o d u c t   h a v e   r e s o r t e d   to   g e l   c o a t s ,  

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

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

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

own  p r o b l e m s ,   s i n c e   ge l   c o a t s   may  be  r u b b e d   t h r o u g h   b y  

t o o   v i g o r o u s   c l e a n i n g ,   w h i c h   may  o c c u r   in  a  w a s h b a s i n ,  

f o r   e x a m p l e .   Too  t h e y   a r e   t y p i c a l l y   w a t e r   v a p o r  

p r e v i o u s ,   and   o v e r   t i m e ,   in  u s e ,   t h e y   p e r m i t   w a t e r  

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

by  a  s e p a r a t i o n   of   t h e   g e l   c o a t   from  the   s u b s t r a t e ,   a n d  



t h e   r e s u l t a n t   a p p e a r a n c e   of   an  a i r   p o c k e t   or  b u b b l e  

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

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

SUMMARY  OF  THE  INVENTION 

I t   is  t h e r e f o r e   a  ma jo r   o b j e c t i v e   of  t h e   p r e s e n t  

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

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

c u l t u r e d   m a r b l e .   I t   is  a n o t h e r   o b j e c t i v e   to  p r o v i d e   s u c h  

p r o d u c t s   in  t he   form  of  s h a p e d   a r t i c l e s   h a v i n g :   t h e  

r e q u i s i t e   s u r f a c e   a p p e a r a n c e ;   l i g h t e r   w e i g h t   for   r e d u c e d  

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

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

and  p h y s i c a l   p r o p e r t y   h o m o g e n e i t y   at   the   s u r f a c e ;   f r e e d o m  

f rom  c o s t l y   g e l   c o a t s   w h i c h   a r e   l i k e l y   to  wear   or  l i f t  

o f f   from  w a t e r   v a p o r   p e r m e a t i o n ;   e a s e   of   s h a p e   f o r m i n g  

i n t o   c o n v e n t i o n a l   as  w e l l   as  n o n c o n v e n t i o n a l ,   a r t i s t i c  

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

e f f e c t s   t h r o u g h   l i m i t l e s s   v a r i a t i o n   in  c o l o r ,   s i z e ,  

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

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

one  to  t h e   o t h e r ,   as  c o m p a r e d   w i t h   p r e v i o u s l y   k n o w n  

c u l t u r e d   m i n e r a l   p r o d u c t s ,   such  as  c u l t u r e d   onyx.   i t   i s  

a  f u r t h e r   o b j e c t i v e   to  p r o v i d e   method  for   the  p r e p a r a t i o n  

of   c u l t u r e d   onyx  and  l i k e   p r o d u c t s   which   is  e c o n o m i c a l ,  

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

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

i m p e r f e c t i o n s   i n h e r e n t   in  p r i o r   a r t   m e t h o d s .   I t   i s   a  

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

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

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



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

a v o i d e d .   A n o t h e r   h i g h l y   i m p o r t a n t   o b j e c t   is  to  p r o v i d e  

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

p r o d u c t s   such   as  t u b s ,   tub  e n c l o s u r e s ,   l a v a b o s ,   p u l l m a n s ,  

b a s i n s   and  v a s e s ,   f i x t u r e s ,   f o u n t a i n s   and  t he   l i k e   w h i c h  

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

as  g l a s s   and  w h i c h   t h e r e b y   a r e   i m p e r v i o u s   to   h u m i d  

e n v i r o n m e n t s   or  w a t e r   c o n t a c t   and  a b l e   to  be  f r e e   of  g e l  

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

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

l i f e   of   t h e   p r o d u c t   g r e a t l y   e x t e n d e d .   S t i l l   o t h e r  

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

g r a v i t y   s e p a r a t i o n   in  l a y - u p ,   d e r i v i n g   t he   m a t r i x   a n d  

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

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

s e p a r a t e   s t e p ,   and  t h e   p r o v i s i o n   of  a  u n i v e r s a l   f i l l e r  

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

t r i t u r a t e d   t o   t h e   p r o p e r   s i z e   r a n g e   and  u s e d   w i t h  

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

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

or  more  b r o a d l y   the  c o n t r a s t a n t ,   s i n c e   a p p a r e n t l y   s i m i l a r  

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

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

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

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

F u r t h e r   o b j e c t i v e s   i n c l u d e   p r o v i d i n g   me thods   of  m o l d i n g  

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

t e c h n i q u e s   for   o b t a i n i n g   the   opt imum  in  c u l t u r e d   onyx  a n d  

l i k e   m i n e r a l   p r o d u c t   a p p e a r a n c e   w i t h   maximum  b e n e f i c i a l  

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

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



t h e r e i n ,   and  w i t h   a l l   the   a p p e a r a n c e   of  onyx ,   m a r b l e   a n d  

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

v a r i a b l e   shape   and  u t i l i t y .  

T h e s e   and  o t h e r   o b j e c t s   of   t h e   i n v e n t i o n   t o  

become   a p p a r e n t   h e r e i n a f t e r ,   a r e   r e a l i z e d   in  a c c o r d a n c e  

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

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

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

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

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

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

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

p o r t i o n   s e p a r a t e l y   h a r d e n e d   to  the   p r e d e t e r m i n e d   h a r d n e s s  

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

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

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

in  p h a s e   u n d i f f e r e n t i a t e d   r e l a t i o n .  

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

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

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

t h e   c o n t i n u o u s   r e s i n   p o r t i o n   and  w h i c h   a r e   l e s s   t h a n  

a b o u t   50  U . S .   mesh   in  m e a n   a v e r a g e   p a r t i c l e   s i z e  

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

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

The  c o n t i n u o u s   r e s i n   p o r t i o n   a l s o   p r e f e r a b l y  

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

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

r e l a t i o n .  

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

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

d i a m e t e r   l e s s   than   abou t   80  U.S.  m e s h .  



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

p a r t i c l e s   c o m p r i s e   f rom  a b o u t   5%  to  55%  of  the  w e i g h t   o f  

the   s t r u c t u r e .  

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

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

a r e   e a c h   p o l y m e r s   o f   t h e   s ame   m o n o m e r ,   e . g .   e a c h  

p o l y e s t e r   r e s i n .  

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

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

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

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

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

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

c o n t i n u o u s   p h a s e .  

The  i n v e n t i o n   c o n t e m p l a t e s   p r o v i s i o n   o f   a 

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

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

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

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

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

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

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

p r e - h a r d e n e d   r e s i n   f i l l e r   of  l e s s   t han   abou t   50  U . S .   m e s h  

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

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

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

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

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

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

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



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

m i n e r a l .  

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

from  25%  to  50%  by  w e i g h t   of  t h e   r e s i n o u s   m a s s ,   and  t h e  

f i r s t   p o r t i o n   or  m a t r i x   is  h a r d e n a b l e   wi th   the   f i l l e r   i n  

s i t u   to  the   h a r d n e s s   of  t h e   f i l l e r   to  h a v e   b o t h   f i l l e r  

and  m a t r i x   p o r t i o n s   w h i c h   may  be  p o l y m e r s   of  t h e   s a m e  

monomer  s u b s t a n t i a l l y   e q u a l l y   wear  r e s i s t a n t   to  p o l i s h i n g  

on  the  p r o d u c t   s u r f a c e .  

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

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

r e s i n o u s   m a s s e s ,   as  w e l l   as  in  t h e   m i n e r a l   l i k e   f i n a l  

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

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

c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e ,   or  l i k e   m i n e r a l   p r o d u c t  

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

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

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

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

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

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

a v e r a g e   p a r t i c l e   a f t e r   b e i n g   c h i p p e d   f rom  t h e   r e l a t i v e l y  

l a r g e   mass   e . g .   u n d e r   low  t e m p e r a t u r e   c o n d i t i o n s ,   m a y  
have  a  c o l o r a n t   a d d e d ,   w h e r e   t h e   l a r g e   mass   i s   n o t   of  a  

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

the   i n t e n d e d   m a t r i x   r e s i n   p o r t i o n ,   e . g .   by  i n c o r p o r a t i o n  

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

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

The  c o m b i n i n g   of  the  f o r e g o i n g   p a r t i c u l a t e   f i l l e r  

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

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



c u l t u r e d   onyx ,   c u l t u r e d   m a r b l e ,   or  l i k e   m i n e r a l - a p p e a r i n g  

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

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

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

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

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

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

of   l e s s   t h a n   a b o u t   50  U.S.   mesh  in  mean  a v e r a g e   p a r t i c l e  

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

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

mass  and  h a v i n g   d i s c o n t i n u o u s   d i s t r i b u t i o n   in  t h e   f i r s t  

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

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

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

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

or  l i k e   m i n e r a l .   As  in  p r e v i o u s   e m b o d i m e n t s ,   a  c o l o r a n t  

may  be  n o n u n i f o r m l y   d i s t r i b u t e d   in  t h e   r e s i n   m a t r i x   t o  

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

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

c o m p r i s e   p o l y e s t e r   r e s i n ,   and  be  l e s s   than   a b o u t   80  U . S .  

m e s h   in   m e a n   a v e r a g e   p a r t i c l e   s i z e   d i a m e t e r ;   t h e  

c o n t i n u o u s   r e s i n   p o r t i o n   may  a l s o   c o m p r i s e   p o l y e s t e r  

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

d i s c o n t i n u o u s   p o r t i o n   and  c o l o r a n t   in  l o c a l   d i s c o n t i n u i t y  

and  d i s t r i b u t i o n   d e f i n i n g   r e l a t i o n ;   and  the   d i s c o n t i n u o u s  

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

a b o u t   25%  to   55%  of  the   w e i g h t   of  the   p r o d u c t ,   and  may  b e  

a r t i f i c a l l y   c o l o r e d .  

In  one  h i g h l y   u s e f u l   form  of  the   i n v e n t i o n ,   w a t e r  

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



t u b s ,   and  o t h e r   r e c e p t a c l e   a p p a r a t u s   s u c h   as  f a u c e t s ,  

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

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

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

s c r e w s   and  o t h e r   f a s t e n i n g   h a r d w a r e ,   or  f o r   d e f i n i n g   a  

wa l l   a p e r t u r e   for   w a t e r   f low  or  i n s e r t i o n   of  f i x t u r e s .  

Fo r   t h i s   p u r p o s e   t h e   s h a p e d   p r o d u c t   p a s s a g e  

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

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

e . g .   b r a s s   t u b i n g ,   the   p r o d u c t   f u r t h e r   d e f i n i n g   means   t o  

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

f i t t i n g s   a d a p t e d   to  be  swea t ed   o n t o   t h e   b r a s s   t u b i n g   a n d  

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

p r o d u c t   i n s t a l l a t i o n s .  

T h e   i n v e n t i o n   a l s o   c o n t e m p l a t e s   m e t h o d   o f  

m a n u f a c t u r i n g   a  c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e ,   or  l i k e  

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

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

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

o r g a n i c   r e s i n   p o r t i o n ,   t he   f i r s t   r e s i n   p o r t i o n   b e i n g  

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

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

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

w i t h   the   s econd   r e s i n   p o r t i o n   d i s t r i b u t i v e l y   d i s p o s e d   i n  

s i t u   t h e r e i n   to  t h e   l i k e   h a r d n e s s   in  the  d e s i r e d   form  o f  

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

p o w d e r e d ,   or  l i q u i d   c o l o r a n t ,   h a r d e n i n g   the   s econd   r e s i n  

p o r t i o n   in  a  r e l a t i v e l y   l a r g e   mass   and  t r i t u r a t i n g   t h e  

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

o b t a i n   t h e   d e s i r e d   a m o u n t   o f   t h e   d e s i r e d   s i z e  

p a r t i c u l a t e .  



I t   is  a  s i g n a l   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  

and  m e t h o d   t h a t   by  v i r t u e   of  t h e   l i k e   h a r d n e s s e s   of  t h e  

r e s i n   p o r t i o n   p h a s e s   i t   is  p o s s i b l e   to  p o l i s h   t h e   s u r f a c e  

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

o v e r l a y e r   o f   g e l l i n g   r e s i n ,   i . e .   in   g e l   c o a t   f r e e  

r e l a t i o n .  

With  f u r t h e r   r e f e r e n c e   to  t h e   p r e s e n t   m e t h o d ,   i t  

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

r e s i n   p o r t i o n ,   t r i t u r a t i n g   the   h a r d e n e d   r e s i n   p o r t i o n   t o  

a  p a r t i c u l a t e   mass   h a v i n g   an  a v e r a g e   mean  p a r t i c l e   s i z e  

d i a m e t e r   of  l e s s   t h a n   a b o u t   50  U . S .   mesh  and  c o m b i n i n g  

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

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

f i r s t   and  s e c o n d   r e s i n   p o r t i o n s   so  t h a t   the   s a i d   s e c o n d  

r e s i n   p o r t i o n   c o n s t i t u t e s   f r o m   25%  t o   50%  o f   t h e  

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

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

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

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

and  g e n t l y   s w i r l i n g   or  s t i r r i n g   to  combine   w i t h o u t   m i x i n g  

to  d e f i n e   the   onyx  or  m a r b l e   s i m u l a t i v e   s t r i a t i o n s ;   a n d  

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

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

t h e r e i n ;   m a i n t a i n i n g   a  p a s s a g e   w i t h i n   the   combined   r e s i n s  

d u r i n g   h a r d e n i n g   of  the   f i r s t   r e s i n   i n t o   a  s t r u c t u r e ;   a n d  

d i s p o s i n g   a  p e r f o r m e d ,   e . g .   p a s s a g e - d e f i n i n g   e l e m e n t   i n  

t he   c o m b i n e d   r e s i n s   p r i o r   to  h a r d e n i n g   of  the   f i r s t   r e s i n  

to  m a i n t a i n   a  p a s s a g e   t h e r e w i t h i n .  

A l t e r n a t i v e l y   s t a t e d ,   t he   i n v e n t i o n   c o n t e m p l a t e s  

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

m a r b l e   or   l i k e   m i n e r a l - a p p e a r i n g   s t r u c t u r e ,   w h i c h  



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

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

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

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

r e l a t i v e   p r o p o r t i o n s   and  p a t t e r n s   as  to  p r o v i d e   an  o n y x ,  

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

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

r e s i n   w i t h i n   t h e   z o n e ,   and   t h e   p r o d u c t   made   by  t h e  

m e t h o d .  

F u r t h e r   t h e r e   is  c o n t e m p l a t e d   in  a  c u l t u r e d   o n y x ,  

c u l t u r e d   m a r b l e   or  l i k e   m i n e r a l - a p p e a r i n g   p r o d u c t  

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

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

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

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

the   m a t r i x   r e s i n ,   w h e r e b y   t he   s u r f a c e   of  t h e   p r o d u c t   i s  

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

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

o n y x ,   c u l t u r e d   m a r b l e ,   or   l i k e   m i n e r a l - a p p e a r i n g  

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

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

d e s i r e d   in  a  f i n a l   s t r u c t u r e ,   a n d   t r i t u r a t e d   t o  

p a r t i c u l a t e   form  h a v i n g   a  mean  a v e r a g e   p a r t i c l e   s i z e   o f  

l e s s   t h a n   50  m e s h ,   and   h a v i n g   an  a d d e d   c o l o r a n t   i f  

d e s i r e d ,   for   use  in  such  p r o d u c t   m a n u f a c t u r e .  

T h e r e   i s   a l s o   p r o v i d e d   t h e   m e t h o d   o f  

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

f o r m i n g   a  body  of  h a r d e n e d   r e s i n ,   f r e e z i n g   t h e   b o d y ,   a n d  

t h e r e a f t e r   l o c a l l y   i m p a c t i n g   the  body  in  b o d y - f r a c t u r i n g  

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

a t   b e l o w   room  t e m p e r a t u r e ,   and  u s i n g   n i t r o g e n   or  c a r b o n  



d i o x i d e   for   e i t h e r   or  bo th   f r a c t u r e   and  f u r t h e r   r e d u c t i o n  

o p e r a t i o n s ,   as  the   s o u r c e   of  co ld   t h e r e f o r .  

BRIEF  DESCRIPTION  OF  THE  DRAWING 

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

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

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

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of   a  s h a p e d  

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

m e t h o d s   of  the   i n v e n t i o n ,   u s i n g   t h e   c o m p o s i t i o n s   of  t h e  

i n v e n t i o n ;  

F i g u r e   2  is  a  view  in  h o r i z o n t a l   s e c t i o n   t h e r e o f ;  

a n d  

F i g u r e   3  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   o f   a  

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

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

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

f i l l e r .   The  r e s i n   f i l l e r   is  p r e p a r e d   by  h a r d e n i n g   a  h e a t  

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

or  o t h e r   r e s i n   as  d e s c r i b e d   b e l o w ,   in  b u l k   to   f o r m   a  

s o l i d   body   of  h a r d e n e d   r e s i n .   The  d e g r e e   of  h a r d e n i n g   i s  

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

n o r   f r i a b l e   b u t   t r i t u r a t a b l e   by  a p p l i c a t i o n   of  g r i n d i n g  

or  a b r a d i n g   f o r c e .   Thus   a  body   of  h a r d e n e d   r e s i n   i s  

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

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

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

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

of   t h e   r e s i n   body   so  as  to  f a c i l i a t e   e r o s i o n   of  the   b o d y  

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



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

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

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

t e m p e r a t u r e   c o n d i t i o n s   where   r e s i n   gumming  may  o c c u r .   A 

g r i n d   to  a t   l e a s t   50  U.S.  mesh  mean  a v e r a g e   p a r t i c l e   s i z e  

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

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

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

p a r t i c u l a t e ,   and  g r i n d i n g   w i l l   not   have  to  be  so  f i n e .   A 

mean  a v e r a g e   p a r t i c l e   s i z e   of   80  U . S .   and   b e l o w   i s  

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

to  b a c k g r o u n d   in  c u l t u r e d   o n y x .   T y p i c a l l y   t h e   h a r d e n e d  

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

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

s i z e   d i s t r i b u t i o n   is  r e a l i z e d .  

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

r e s i n   body   which  in  a  p o l y e s t e r   r e s i n   t e n d s   to  be  a  w a t e r  

w h i t e   to  g r a y   in   t h e   a b s e n c e   of   a d d e d   c o l o r a n t .   A 

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

t han   the  n a t u r a l l y   o c c u r r i n g   c o l o r ,   may  be  a d d e d   to  t h e  

r e s i n ,   e . g .   b e f o r e   h a r d e n i n g ,   f o r   example   an  o r g a n i c   o r  

i n o r g a n i c   dye  a n d / o r   p i g m e n t ,   l i q u i d   or  s o l i d   p o w d e r ,   m a y  
be  a d d e d   to  a  s l u r r y   of  t h e   p o l y g o n a l   c h i p s   in  u n c u r e d  

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

p a r t i c u l a t e   to   t h e   m a t r i x   r e s i n .   A d v a n t a g e o u s l y ,   a  
m a s t e r b a t c h   of   c h i p s   may  be  p r e p a r e d   and   s p e c i f i c  

c o l o r a n t s   a d d e d   as  n e e d   be  from  t ime  to  t ime  for   p r o d u c t  

p r o d u c t i o n   p u r p o s e s ,   t h u s   to   m i n i m i z e   i n v e n t o r y   o f  

c o l o r s .   The  u s e   of   r e a c t i v e   c o l o r   f o r m e r s   on  t h e  

p a r t i c u l a t e   is  a l s o   p r a c t i c a l ,   the   c o l o r   b e i n g   d e v e l o p e d  
in  s i t u   in  t h e   p r o d u c t .   The  c o l o r   may  be  any  t o n e  



i n c l u d i n g   d e e p e n e d   or  l i g h t e n e d   a s p e c t s   of  t he   e v e n t u a l  

m a t r i x   c o l o r .   In  t h i s   c o n n e c t i o n ,   i t   is   the   p r e s e n c e   o f  

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

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

i m p o r t a n t ,   not   s p e c i f i c   c o l o r   c o n t r a s t s .   The  p o l y e s t e r  

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

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

c o n t r a s t a n t .  

The  h a r d e n e d   f i l l e r   is  then   mixed  wi th   t h e   m a t r i x  

m a t e r i a l ,   s u i t a b l y   a  f u r t h e r   p o r t i o n   of  the   f i l l e r   r e s i n .  

C o l o r a n t   to   f o r m   l o c a l i z e d   c o n c e n t r a t i o n s   of   h i g h  

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

and  the   l i k e ,   t y p i c a l   of  o n y x a n d   m a r b l e   is   a d d e d .   T h e  

mix  i s   c o n t r o l l a b l y   a g i t a t e d   or  not   as  d e s i r e d   to  a c h i e v e  

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

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

f i l l e r   and  m a t r i x .   S w i r l i n g ,   a g i t a t i n g ,   a d d i n g   f r o m  

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

have   t h e i r   e f f e c t   on  the   f i n a l   p a t t e r n .   I t   is  p r e f e r a b l e  

to   s l o w l y   combine   a  f i r s t   mix  of  a  g i v e n   b a c k g r o u n d   c o l o r  

of   l i q u i d ,   n o n h a r d e n e d   m a t r i x   and  t he   h a r d e n e d   f i l l e r  

p a r t i c u l a t e   w i th   a  s e c o n d   mix  of  a n o t h e r   b a c k g r o u n d   c o l o r  

of   l i q u i d ,   n o n h a r d e n e d   m a t r i x   r e s i n   and  t h e   h a r d e n e d  

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

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

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

the   c o m b i n e d   mixes   and  c o l o r a n t   to  the  mold  to  be  u s e d   t o  

s h a p e   t h e   p r o d u c t   s t r u c t u r e   u s i n g   more  or  l e s s   p e r c e n t a g e  

of   p a r t i c u l a t e   f i l l e r   to   v a r y   t h e   v i s c o s i t y   o f   t h e  

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

d e t e r m i n e   t h e   a p p a r e n t   c o n c e n t r a t i o n   of  p a t t e r n   in  t h e  



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

c o n c e n t r a t i o n   and  l e s s   m i x i n g   m a i n t a i n i n g   an  i n i t i a l  

p a t t e r n   of  d i s t r i b u t i o n .   The  s u b s t a n t i a l l y   e q u i v a l e n t  

s p e c i f i c   g r a v i t i e s   of   t h e   f i l l e r   and   m a t r i x   in  t h e  

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

c o n t r o l   over   d i s t r i b u t i o n   p a t t e r n   no t   a v a i l a b l e   w h e r e   t h e  

f i l l e r   f o r   e x a m p l e   i s   fa r   h e a v i e r   than   the   m a t r i x ,   as  i n  

p r i o r   a r t   s y s t e m s .  

The  r e l a t i v e   q u a n t i t i e s   of  f i l l e r   and  m a t r i x   f o r  

a c h i e v i n g   a  c u l t u r e d   onyx  a p p e a r a n c e   i s   b e t w e e n   a b o u t   5% 

and   55%  of   f i l l e r   on  t h e   t o t a l   w e i g h t   of  t h e   p r o d u c t ,  

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

a d d i t i v e s   e m p l o y e d .   T y p i c a l l y ,   c o l o r a n t   is  added  at   t h e  

r a t e   of  a b o u t   0 . 1   to   1.5%  of  t h e   t o t a l   w e i g h t   of   t h e  

p r o d u c t .   The  t e r m   " p r o d u c t "   h e r e i n   r e f e r s   to   t h e  

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

c o l o r a n t s ,   c o n t r a s t a n t s ,   e x t e n d e r s ,   and   n o n r e s i n  

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

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

onyx   p r o d u c t ,   o t h e r   m i n e r a l   s i m u l a t i o n s   can  u se   o t h e r  

r a t i o s ,   e . g .   f rom  as  l i t t l e   as  0.5%  f i l l e r   to  as  much  a s  
75%  f i l l e r   by  w e i g h t ,   based   on  the  w e i g h t   of  t h e   p r o d u c t ,  

t h e   m a t r i x   c o n v e r s e l y   c o m p r i s i n g   from  99.5%  to  as  l i t t l e  

as  25%  by  w e i g h t   of  the   p r o d u c t .  

A f t e r   t h e   c o m b i n e d   r e s i n s   a r e   p l a c e d   in  a  
s u i t a b l e   mold ,   the   m a t r i x   r e s i n   is  c u r e d ,   by  h e a t   a n d / o r  

c a t a l y s i s   w i t h   t h e   f i l l e r   r e s i n   in  s i t u   t h e r e i n .   A 

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

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

o r   a p p r o x i m a t e l y   s o ,   t o   a  d e g r e e   a f f o r d i n g   a 

p o l i s h a b i l i t y   to   t h e   f i l l e r   and  m a t r i x   p h a s e s   a t   t h e  



p r o d u c t   s u r f a c e   which  is  u n i f o r m   a c r o s s   t h e   p h a s e s .   T h e  

r e s u l t   i s   t h a t   upon  p o l i s h i n g ,   by  s a n d i n g ,   b u f f i n g   a n d / o r  

l i g h t   g r i n d i n g ,   both   p h a s e s   wea r ,   or  do  no t   w e a r ,   bu t   d o  

so  e v e n l y   and  u n i f o r m l y ,   so  t h a t   i s l a n d s   of  r e l a t i v e l y  

h a r d e r   f i l l e r   do  not   p r o t r u d e ,   as  h a p p e n s   wi th   g l a s s   f r i t  

f i l l e r s ,   as   p o l i s h i n g   p r o g r e s s e s .   In  t h e   p r e s e n t  

p r o d u c t s ,   t h e   f i l l e r   and  m a t r i x   wear   at   t h e   same  r a t e ,  

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

m a t r i x   a re   h a r d e n e d   to  the   same  d e g r e e .  

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

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

m a t r i x   a b o u t   t h e   p r e h a r d e n e d   f i l l e r .   The  f i n a l   shape   o f  

the   p r o d u c t   i s   d e t e r m i n e d   by  the  mold  as  in  o t h e r   m o l d i n g  

p r o c e s s e s .  
The  mold   may  t y p i c a l l y   d e f i n e   a  t u b   or  w a s h  

b a s i n ,   or  c o u n t e r t o p   or  t h e   l i k e .   A d v a n t a g e o u s l y   w i t h  

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

i n c r e a s e d   v a l u e   r e l a t i v e   to  t h e i r   r e s i n   c o n t e n t   can  b e  

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

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

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

and  u n h a r d e n e d   r e s i n .  

With  r e f e r e n c e   now  to  the  a c c o m p a n y i n g   d r a w i n g ,   a 

f a u c e t   i s   d e p i c t e d   in  F i g s .   1  and  2.  The  f a u c e t   F  i s  

shown  to  c o m p r i s e   a  neck   p o r t i o n   16  and  a  b a s e   24,   t h e  

b a s e   b e i n g   c e n t r a l l y   r e c e s s e d   to  r e c e i v e   a  b r a s s   f i t t i n g  

22  w i t h   the   f i t t i n g   a n n u l a r   s h o u l d e r   22a  b e i n g   e m b e d d e d  

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

c o n v e n t i o n a l   t h r e a d e d   c o n d u i t   28  e x t e n d i n g   from  h o u s e h o l d  

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

f a u c e t   f i t t i n g   22  a t   26.  A  p r e f o r m e d   e l e m e n t   in  t he   f o r m  



of  a  c o n d u i t   20  of  p l a s t i c   or  b r a s s   e x t e n d s   t h r o u g h   t h e  

f a u c e t   neck  16  d e f i n i n g   a  wa t e r   p a s s a g e   18  t h e r e t h r o u g h .  

The  c o n d u i t   20  i s   s w e a t e d   to  t h e   f i t t i n g   22  at   one  e n d  

and  to  the  f i t t i n g   32  a t   t he   f a u c e t   n o z z l e   30.  N o z z l e  

f i t t i n g   32  is   s u i t a b l y   m o l d e d   in  p l a c e   and  i n t e r i o r l y  

t h r e a d e d   at  36  to  r e c e i v e   a  c o n v e n t i o n a l   a e r a t o r .  

T h e   r e c e i v e d   p r e f o r m e d   e l e m e n t   c a n   be  a n y  
s t r u c t u r e   which  l e a d s   a  p a r t i c u l a r   u t i l i t y   to  t he   f i n a l  

m o l d e d   p r o d u c t .   In  a  f a u c e t   h a n d l e ,   f o r   e x a m p l e ,   a n d  

w i t h   p a r t i c u l a r   r e f e r e n c e   to  F ig .   3,  t h e   knob  10  d e f i n e s  

t h e   h a n d l e   and  i s   p r o v i d e d   w i t h   a  c e n t r a l   top  r e c e s s   12 

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

h o t / c o l d   t a b ,   a  v a l v e   stem  14  t h r o u g h   b u s h i n g   15  which  i s  

f i t t e d   in  the  c e n t r a l   bore   17  of  the   h a n d l e .  

R e s i n s   u s e f u l   h e r e i n   for   f o r m a t i o n   of  one  or  b o t h  

of  the  two  p h a s e s ,   i . e .   t he   l o c a l l y   d i s c o n t i n u o u s   p h a s e  

a n d / o r   t h e   c o n t i n u o u s   phase   are  t h o s e   r e s i n s   which  h a r d e n  

to  u s e f u l   r i g i d i t i e s   f o r   use   as  s t r u c t u r a l   p r o d u c t s .  

F i r s t   among   s u c h   r e s i n s   f o r   o n y x   s i m u l a t i o n   i s   t h e  

p o l y e s t e r   r e s i n .   P o l y e s t e r   r e s i n s   a r e   w e l l   known  a n d  

a m p l y   d e s c r i b e d   f o r   e x a m p l e   in  t he   1 9 7 9 - 1 9 8 0   M o d e r n  

P l a s t i c s   E n c y c l o p e d i a .   Such  r e s i n s   a r e   t h e   r e a c t i o n  

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

a n h y d r i d e ,   i s o p h t h a l i c   a c i d   and  a d i p i c   a c i d   w i t h   one  o r  

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

g l y c o l   and  d i p r o p y l e n e   g l y c o l .   C r o s s l i n k i n g   m o n o m e r s  

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

m e t h y l m e t h a c r y l a t e ,   m e t h y l   s t y r e n e ,   and   d i a l l y l  

p h t h a l a t e .   I n h i b i t o r s   such  as  q u i n o n e ,   h y d r o q u i n o n e   a n d  

b u t y l   c a t e c h o l   may  be  u s e d .   T y p i c a l   c a t a l y s t s   f o r   t h e  

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



which   decompose   at  e l e v a t e d   or  a m b i e n t   t e m p e r a t u r e s ,   e . g .  

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

b e n z o y l   p e r o x i d e ,   or   c u m e n e   h y d r o p e r o x i d e ,   t - b u t y l  

p e r b e n z o a t e ,   and  p e r o c t o a t e .   R e s i n s   of  l e s s   i n t r i n s i c  

c l a r i t y   w i l l   be  u s e f u l   where   the   u l t i m a t e   in  t r a n s l u c e n c y  

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

( i n c l u d i n g   room  t e m p e r a t u r e   c u r e )   r e s i n s   as   a l l y l s ,  

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

may  be  used  in  p a r t i c u l a r   c a s e s .  

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

d i f f e r e n t   p o r t i o n s   of  the   same  r e s i n   as  t h e   raw  m a t e r i a l  

f o r   t h e   two  d i s t i n c t   p h a s e s ,   one  to  be  h a r d e n e d   a n d  

t r i t u r a t e d ,   t h e n   d i s t r i b u t e d   in  t h e   o t h e r   p o r t i o n ,  

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

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

c h e m i c a l   or  p h y s i c a l   bu t   r e l a t e d   to  from  ( c o n t i n u o u s   o r  

d i s c o n t i n u o u s )   and  d e r i v e d   f r o m   t h e   t i m e   of   c u r e   o r  

h a r d e n i n g .  

EXAMPLE 

A  p o l y e s t e r   r e s i n   was  h a r d e n e d   by  the  a p p l i c a t i o n  

of  m o d e r a t e   t e m p e r a t u r e ,   ca.   175  d e g r e e s   f o r   a  p e r i o d   o f  

60  m i n u t e s   in  a  s i m p l e   r e c t a n g u l a r   mold  to  p r o v i d e   a  b o d y  

of  h a r d e n e d   r e s i n   w e i g h i n g   a b o u t   5  p o u n d s .   The  body   w a s  

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

i m p a c t   m i l l   i n t o   p i e c e s   a p p r o x i m a t e l y   1 /4   by  1 /4   i n c h e s  

on  a  s i d e ,   and  t h e s e   p i e c e s   f ed   c e n t r i f u g a l l y   a g a i n s t   a  

s e r i e s   of  t e e t h   in  a  c i r c u l a r   p a t h   to  r e d u c e   t he   p i e c e s  

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

n o n s y m m e t r i c a l   shape   and  of  a  mean  a v e r a g e   p a r t i c l e   s i z e  

of  80  U .S .   mesh  s c r e e n .   The  p a r t i c l e s   were  combined   w i t h  



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

t h e   same  t y p e .  A   f u r t h e r   p o r t i o n   of  t h i s   p o l y e s t e r   r e s i n  

was  combined   wi th   p a r t i c u l a t e ,   and  w i t h o u t   t h e   a d d i t i o n  

of  any  c o l o r a n t .   T h e s e   m i x t u r e s   were   t h e n   c o m b i n e d   t o  

a c h i e v e   a  r a t i o   of  48%  p a r t i c u l a t e   by  w e i g h t   r e l a t i v e   t o  

t h e   n o n h a r d e n e d   r e s i n .   C o l o r a n t   in  t he   form  of  l i q u i d  

p i g m e n t   was  d i s t r i b u t i v e l y   added  to  the   c o m b i n e d   r e s i n s ,  

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

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

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

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

e l e m e n t ,   e . g .   the   c o n d u i t   and  f i t t i n g s   is  i n s e r t e d   in  t h e  

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

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

removed  from  the  mold  and  l i g h t l y   b u f f e d   to  a  h i g h   g l o s s .  

The   o n y x   l i k e   t r a n s l u c e n t   s t r i a t i o n   and  v e i n i n g   w a s  

s t r i k i n g ,   both   in  d e p t h   and  d i f f u s i o n   b e l o w   t h e   a r t i c l e  

s u r f a c e   and  in  i t s   f e a t h e r i n g   o f f   i n t o   i n d i s t i n c t  

m e r g e n c e   wi th   the   s u r r o u n d i n g   m a t r i x   b e y o n d   i t s   l o c u s   o f  

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

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

c o n c e n t r a t i o n s   of   s t r i a t i o n   d e f i n i n g   c o l o r a n t   a n  

i m p e r f e c t i o n   of  l i n e   and  edge  d e f i n i t i o n   w h i c h   h e i g h t e n s  

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

marked  m i n e r a l s .  

W a t e r   v a p o r   e x p o s u r e   d id   no t   a f f e c t   the   p r o d u c t  

s u r f a c e   on  t e s t i n g .   The  a b s e n c e   of  a  ge l   c o a t   on  t h e  

p r o d u c t   i s   to   be  n o t e d .   H e r e t o f o r e   h i g h   g l o s s   w a s  

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

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

f i l l e r   as  i t   e r o d e d   the  s o f t e r   m a t r i x .   With   t h e   p r e s e n t  



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

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

l i f t   o f f   and  poor   a b r a s i o n   r e s i s t a n c e ,   f o r m e r l y   t o l e r a t e d  

b e c a u s e   of  the   need  for   a  h igh   g l o s s   on  the  c u l t u r e d   o n y x  

or  c u l t u r e d   m a r b l e   p r o d u c t ,   have  been  o b v i a t e d .  

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

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

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

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

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

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

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

s t a t u a r y .  



1.  A  s h a p e d   s t r u c t u r e   h a v i n g   a  p o l i s h a b l e   c u l t u r e d   o n y x ,  

c u l t u r e d   m a r b l e ,   or  l i k e   m i n e r a l - a p p e a r i n g   s u r f a c e   o f  

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

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

p o r t i o n   h a r d e n e d   to   s a i d   p r e d e t e r m i n e d   h a r d n e s s   and  a  

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

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

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

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

s u r f a c e   i s   s i m u l a t i v e   of  onyx   or   l i k e   m i n e r a l   a p p e a r a n c e  

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

2.  S t r u c t u r e   a c c o r d i n g   to  c l a i m   1,  in   w h i c h   s a i d   l o c a l l y  

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

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

w i t h   s a i d   c o n t i n u o u s   r e s i n   p o r t i o n .  

3.  S t r u c t u r e   a c c o r d i n g   to  c l a i m   1  or  2,  in   w h i c h   s a i d  

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

p o l y e s t e r   r e s i n   of  l e s s   t h a n   a b o u t   50  U .S .   mesh   in   m e a n  

a v e r a g e   p a r t i c l e   s i z e   d i a m e t e r .  

4.  S t r u c t u r e   a c c o r d i n g   to   c l a i m   1,  in   w h i c h   s a i d  

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

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



and   d i s t r i b u t i o n   d e f i n i n g   r e l a t i o n .  

5.  S t r u c t u r e   a c c o r d i n g   t o  c l a i m   1,  i n   w h i c h   s a i d  

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

a b o u t   5%  to   55%  of  t h e   w e i g h t   of  t h e   p r o d u c t .  

6.  S t r u c t u r e   a c c o r d i n g   t o   c l a i m   1,  i n   w h i c h   s a i d  

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

a r e   e a c h   p o l y m e r s   of  t h e   same  m o n o m e r .  

7.  S t r u c t u r e   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d i n g  

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

s a i d   c o n t i n u o u s   p h a s e .  

8.  S t r u c t u r e   a c c o r d i n g   to   c l a i m   7,  in   w h i c h   s a i d  

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

p h a s e .  

9.  A  r e s i n o u s   mass   f o r   t h e   p r o d u c t i o n   of  c u l t u r e d  

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

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

r e s i n ,   i n d u d i n g   a  f i r s t ,   m a j o r   w e i g h t   p o r t i o n   d e f i n i n g  

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

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

h a r d e n e d   r e s i n   f i l l e r   of  l e s s   t h a n   a b o u t 5 0   U . S .   m e s h  

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

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

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

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



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

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

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

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

a p p e a r a n c e   of  o n y x , c u l t u r e d   m a r b l e   or   l i k e   m i n e r a l .  

10.  The  m e t h o d   of  m a n u f a c t u r i n g   a  c u l t u r e d   o n y x ,  

c u l t u r e d   m a r b l e ,   or  l i k e   m i n e r a l - a p p e a r i n g   s u r f a c e  

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

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

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

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

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

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

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

h a r d n e s s   in   t h e   d e s i r e d   f o r m   of  s a i d   s t r u c t u r e .  

11.  The  m e t h o d   a c c o r d i n g   to   c l a i m   10,  i n c l u d i n g   a l s o ,  

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

t r i t u r a t i n g   to  t h e   d e s i r e d   s i z e   p a r t i c u l a t e .  

12.  The  m e t h o d   a c c o r d i n g   to   c l a i m   11,  i n c l u d i n g   a l s o  

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

g e l   c o a t   f r e e   r e l a t i o n .  

13.  The  m e t h o d   a c c o r d i n g   to  c l a i m   11  or  12,  i n c l u d i n g  

a l s o   h a r d e n i n g   a  p o l y e s t e r   r e s i n   as  s a i d   s e c o n d   r e s i n  



p o r t i o n ,   t r i t u r a t i n g   t h e   h a r d e n e d   r e s i n   p o r t i o n   to  a  

p a r t i c u l a t e   mass   h a v i n g   an  a v e r a g e   mean   p a r t i c l e   s i z e  

d i a m e t e r   of  l e s s   t h a n   a b o u t   50  U . S .   mesh   and  c o m b i n i n g   s a i d  

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

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

14.  The  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   10  to  1 3 ,  

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

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

f r o m   25%  to   50%  of  s a i d   s t r u c t u r e   by  w e i g h t .  

15.  The  m e t h o d   a c c o r d i n g   to   c l a i m   10,  i n c l u d i n g   a l s o  

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

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

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

p o r t i o n   w i t h   ScZid  p r e h a r d e n e d   s e c o n d   r e s i n   p o r t i o n  

d i s t r i b u t i v e l y   d i s p o s e d   t h e r e i n .  

16.  The  m e t h o d   a c c o r d i n g   to   c l a i m   15,  i n c l u d i n g   a l s o  

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

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

17.  R e s i n o u s   p a r t i c l e s   f o r   t he   p r o d u c t i o n   of  c u l t u r e d  

o n y x ,   c u l t u r e d   m a r b l e   or   l i k e   m i n e r a l   p r o d u c t   b y  

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

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

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



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

p a r t i c l e s   h a v i n g   a  mean   a v e r a g e   p a r t i c l e   s i z e   d i a m e t e r  

of  l e s s   t h a n   a b o u t   50  U . S .   m e s h .  

18.  R e s i n o u s   p a r t i c l e s   a c c o r d i n g   to   c l a i m   17,  in   w h i c h  

t h e   p a r t i c l e   r e s i n   i s   a  p o l y e s t e r .  

19.  R e s i n o u s   p a r t i c l e s   a c c o r d i n g   to  c l a i m   17  i n c l u d i n g  

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

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

20.   A  s h a p e d   c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e   or  l i k e  

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

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

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

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

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

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

p r e - h a r d e n e d   r e s i n   f i l l e r   of  l e s s   t h a n   a b o u t   50  U .S .   m e s h  

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

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

r e l a t i v e l y   l a r g e   h a r d e n e d   r e s i n   mass   and   h a v i n g  

d i s c o n t i n u o u s   d i s t r i b u t i o n   in   s a i d   f i r s t   r e s i n   p o r t i o n  

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

r a n d o m l y   l o c a l i s e d   z o n e s   of  c o n c e n t r a t i o n   of  d i s t r i b u t e d  

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

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



t h e   a p p e a r a n c e   of  o n y x ,   c u l t u r e d   m a r b l e   or   l i k e   m i n e r a l .  

21.   S h a p e d   p r o d u c t   a c c o r d i n g   to  c l a i m   20,  i n c l u d i n g  

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

m a t r i x .  

22.   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   21,  i n   w h i c h  

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

t h a n   a b o u t   8 0 U . S .   mesh   i n   mean   a v e r a g e   p a r t i c l e   s i z e  

d i a m e t e r .  

23.   S h a p e d   p r o d u c t   a c c o r d i n g   to  c l a i m   22,  in   w h i c h  

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

p o l y e s t e r   r e s i n .  

24 .   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   23,  i n   w h i c h   s a i d  

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

embeds   s a i d   d i s c o n t i n u o u s   p o r t i o n   and   c o l o r a n t   i n   l o c a l  

d i s c o n t i n u i t y   and   d i s t r i b u t i o n   d e f i n i n g   r e l a t i o n .  

25.   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   24,   in   w h i c h  

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

f r o m   a b o u t   25%  to  50%  of  t h e   w e i g h t   of  t h e   p r o d u c t .  

26.   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   25,  in   w h i c h  

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

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

27 .   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   26,  i n   w h i c h  

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

28 .   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   27,  i n   w h i c h  



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

a r t i f i c i a l l y   c o l o u r e d .  

29.  S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   20,  i n c l u d i n g   a l s o  

means   d e f i n i n g   a  p a s s a g e   w i t h i n   s a i d   s t r u c t u r e .  

30.   S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   29,  in   w h i c h   s a i d  

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

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

m a i n t a i n   s a i d   member   w i t h i n   s a i d   p a s s a g e .  

31.  S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   20,  in   w h i c h  

s a i d   s t r u c t u r e   d e f i n e s   a  w a t e r   r e c e p t a c l e .  

32.  S h a p e d   p r o d u c t   a c c o r d i n g   to   c l a i m   1,  in   w h i c h  

s a i d   s t r u c t u r e   d e f i n e s   a  w a t e r   r e c e p t a c l e .  

33.  The  m e t h o d   of  m a n u f a c t u r i n g   a  c u l t u r e d   o n y x ,  

c u l t u r e d   m a r b l e   or  l i k e   m i n e r a l - a p p e a r i n g   s t r u c t u r e ,   w h i c h  

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

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

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

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

p r o p o r t i o n s   as  to   p r o v i d e   an  o n y x ,   m a r b l e   or  o t h e r   m i n e r a l  

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

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

34.  The  p r o d u c t   made  by  t h e   m e t h o d   of  c l a i m   3 3 .  

35.   In   a  c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e   or  l i k e   m i n e r a l -  

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



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

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

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

c h e m i c a l l y   l i k e   r e s i n   to   t h e   m a t r i x   r e s i n ,   w h e r e b y   t h e  

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

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

36.   A  c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e   or   l i k e   m i n e r a l -  

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

r e s i n   p o r t i o n   h a r d e n e d   to   a  h a r d n e s s   d e s i r e d   in   a  f i n a l  

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

mean   a v e r a g e   p a r t i c l e   s i z e   of  l e s s   t h a n   50  m e s h .  

37.   The  c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e   or   l i k e   m i n e r a l  

f i l l e r   a c c o r d i n g   to   c l a i m   36  i n   w h i c h   s a i d   r e s i n   c o m p r i s e s  

p o l y e s t e r   r e s i n .  

38,   The  c u l t u r e d   o n y x ,   c u l t u r e d   m a r b l e   or   l i k e   m i n e r a l  

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

a l s o   an  a d d e d   c o l o r a n t .  

39 .   M e t h o d   of   m a n u f a c t u r i n g   r e s i n o u s   p a r t i c u l a t e   f i l l e r ,  

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

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

f r a c t u r i n g   r e l a t i o n .  

40.   The  m e t h o d   a c c o r d i n g   to  c l a i m   39,  i n c l u d i n g   a l s o  

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

room  t e m p e r a t u r e s .  



41.   T h e  m e t h o d   a c c o r d i n g   to  c l a i m   39  or  40,  i n c l u d i n g  

u s i n g   n i t r o g e n   or   c a r b o n   d i o x i d e   as  t h e   s o u r c e   of  c o l d .  
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