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(S)  An  improved  fountain  solution. 

An  improved  fountain  solution  suitable  for  use  in  a 
lithographic  offset  printing  press  which  solution  contains 
from  about  0.5  to  about  10  percent  by  volume  of  an 
isopropanol  replacement,  and  between  0.005  and  about  1 
percent  by  weight  of  a  water-soluble/miscible  polymer 
selected  from  hydroxyethyl  cellulose,  hydroxypropyl  cellu- 
lose,  methylcellulose,  hydroxypropyl  methylcellulose,  hyd- 
roxybutyl  methylcellulose,  poly  (ethylene  oxide),  poly(acry- 
lamide),  poly(vinyl  alcohol),  guar  gums,  acid  thickening 
polymers  and  chemically  modified  gums.  The  fountain 
solution  provides  increased  viscosity  over  current  fountain 
solutions  which  results  in  improved  operating  latitude  and 
decrease  of  problems  associated  with  isopropanol  replace- 
ments. 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   i s   d i r e c t e d   to   an  i m p r o v e d  

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

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

f r e e   of  v o l a t i l e   a l c o h o l s ,   such   a s  i s o p r o p a n o l .   T h e  

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

d i o l s ,   g l y c o l s ,   g l y c o l   e t h e r s ,   and  g l y c o l   e t h e r   e s t e r s  

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

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

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

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

p r i n t i n g   p r e s s   in  a  m a n n e r   more  l i k e   t h a t   of  c o n v e n -  

t i o n a l   a l c o h o l - m o d i f i e d   f o u n t a i n   s o l u t i o n s .  

L i t h o g r a p h i c   p r i n t i n g   p r e s s   o p e r a t i o n s   r e q u i r e  

the   use   of  a  d a m p e n i n g   or  f o u n t a i n   s o l u t i o n   to  a c h i e v e  

p r o p e r   o p e r a t i o n   of  t he   p r e s s ,   so  as  to  y i e l d   g o o d ,  

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

t he   f o u n t a i n   s o l u t i o n   i s   to  k e e p   the   ink  in  t he   i m a g e  

a r e a   and  to   keep   t he   n o n - i m a g e   a r e a s   of  t h e   p r i n t i n g  

p l a t e   f r e e   of   i n k .   The  c o m p o s i t i o n s   of   f o u n t a i n  

s o l u t i o n s   have   been   d e s c r i b e d   in  t he   l i t e r a t u r e   a n d  

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

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

as  gum  a r a b i c .   A l c o h o l ,   s u c h   as  i s o p r o p a n o l ,   i s  

u s u a l l y   i n c l u d e d   a t   l e v e l s   of   10  to   30  p e r c e n t   b y  

v o l u m e   of  t he   f o u n t a i n   s o l u t i o n .   I t   i s   p o s s i b l e   t o  

p r i n t   w i t h o u t   a l c o h o l   in  t he   f o u n t a i n   s o l u t i o n   b u t   i t  

is   e x t r e m e l y   d i f f i c u l t   to  do  so,   and  c o n s t a n t   a t t e n t i o n  

mus t   be  g i v e n   to  k e e p i n g   t h e   p r e s s   in  a d j u s t m e n t .   U s e  

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

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

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



C o n s i d e r a t i o n s   of   t o x i c i t y   of   t h e s e   v o l a t i l e  

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

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

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

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

v o l a t i l e   a l c o h o l s .   In  c o m m e r c i a l   p r a c t i c e   t h e s e  

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

s u c h   as  B u t y l   C e l l o s o l v e   to  more   c o m p l e x   m i x t u r e s   a s  

t a u g h t   in  U .S .   P a t e n t   4 , 2 7 8 , 4 6 7   w h i c h   d e s c r i b e s   i s o -  

I  p r o p a n o l - f r e e   f o u n t a i n   s o l u t i o n s   u t i l i z i n g   g l y c o l ( s )  

and  g l y c o l   e t h e r ( s )   or  m i x t u r e s   t h e r e o f .   T h u s ,   t h e  

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

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

p r i n t i n g   o p e r a t i o n s .   H o w e v e r ,   t h e   common  p r o b l e m  

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

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

on  p r e s s e s   e q u i p p e d   w i t h   a  D a h l g r e n   d a m p e n i n g   s y s t e m .  

The  D a h l g r e n   d a m p e n i n g   s y s t e m   i s   a  means   of  t r a n s p o r t -  

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

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

t h e n   m i x i n g   t h e   f o u n t a i n   s o l u t i o n   ( e m u l s i f y i n g   i t )   w i t h  

t h e   ink  so  t h a t   ink   and  f o u n t a i n   s o l u t i o n   a r e   c a r r i e d  

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

and  f o u n t a i n   s o l u t i o n   s e p a r a t e   w i t h   ink   g o i n g   to  t h e  

image   a r e a   and  f o u n t a i n  s o l u t i o n   g o i n g   to   t he   n o n - i m a g e  

a r e a   of  t he   p l a t e .  

The  D a h l g r e n   r o l l   ( f o u n t a i n   s o l u t i o n   s u p p l y  

r o l l )   s p e e d   i s   s e t   s e p a r a t e l y   f rom  t h e   s p e e d   of  t h e  

r o l l s ,  o f   t he   i n k - t r a i n   a s s e m b l y .   When  a l c o h o l   s u b -  

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

h i g h e r   s p e e d s   a r e   n e e d e d   on  t h e   D a h l g r e n   r o l l   t o  

p r e v e n t   a  p r o b l e m   known  as  s c u m m i n g .   Scumming  i s   t h e  

d e p o s i t i o n   of  e x c e s s   ink  on  t he   p r i n t e d   s u r f a c e   due  t o  

i n s u f f i c i e n t   f o u n t a i n   s o l u t i o n   t r a n s p o r t .   The  n e c e s -  

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



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

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

c o m m e r c i a l   q u a l i t y   p r i n t s   can  be  o b t a i n e d .   L a t i t u d e  

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

s e t t i n g   of  t he   o t h e r   r o l l s   of   t he   p r e s s .   A  low  d e g r e e  

of  l a t i t u d e   c o u p l e d   w i t h   t h e   need   to  run  the   D a h l g r e n  

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

ing   p r o d u c t i o n   of  c o m m e r c i a l   q u a l i t y   p r i n t e d   m a t t e r  

v e r y   d i f f i c u l t .  

DESCRIPTION  OF  THE  INVENTION 

I t   has  now  been   f o u n d   t h a t   i n c o r p o r a t i o n   o f  

low  l e v e l s   of  r e l a t i v e l y   h i g h   m o l e c u l a r   w e i g h t   w a t e r  

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

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

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

A  w i d e   v a r i e t y   o f   w a t e r   m i s c i b l e / s o l u b l e  

p o l y m e r s   e x i s t   which   can  e f f e c t i v e l y   t h i c k e n   a l c o h o l -  

f r e e   f o u n t a i n   s o l i d s   when   u s e d   a t   low  l e v e l s .   Low 

l e v e l s   of   t h i c k e n i n g   a r e   p r e f e r r e d   so  as  to  m i n i m i z e  

a d v e r s e   i n t e r a c t i o n   b e t w e e n   t h e   p o l y m e r   and  i n k .   T h e s e  

p o l y m e r s   i n c l u d e   c e l l u l o s i c   p o l y m e r s ,   such   as  h y d r o x y -  

e t h y l   c e l l u l o s e ,   h y d r o x y p r o p y l   c e l l u l o s e ,   m e t h y l c e l l u -  

l o s e ,   h y d r o x y p r o p y l   m e t h y l c e l l u l o s e ,   h y d r o x y b u t y l  

m e t h y l c e l l u l o s e ,   c a r b o x y m e t h y l   c e l l u l o s e ,   and  o t h e r  

w a t e r - s o l u b l e / m i s c i b l e   p o l y m e r s   such   as  p o l y ( e t h y l e n e '  

o x i d e ) ,   p o l y ( a c r y l a m i d e ) ,   p o l y ( v i n y l   a l c o h o l ) ,   and  g u a r  

gums  and   c h e m i c a l l y   m o d i f i e d   g u m s .   T h e s e   p o l y m e r s  

c o n s t i t u t e   f rom  a b o u t   0 . 0 0 5   to   a b o u t   1  p e r c e n t   b y  

w e i g h t   of  t he   f o u n t a i n   s o l u t i o n .  

The  f o u n t a i n   s o l u t i o n   c o n t a i n s   b e t w e e n   a b o u t  

0 .5   and  a b o u t   10  p e r c e n t   by  v o l u m e   of  t he   i s o p r o p a n o l  

r e p l a c e m e n t .  

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

t h i s   i n v e n t i o n   i t   c o n t a i n s   a  p o l y m e r   s e l e c t e d   f rom  p o l y ( e t h y -  

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

8000  and  100  000,  p o l y ( a c r y l a m i d e )   w i t h   a  p o s s i b l e   r a n g e   o f  

m o l e c u l a r   w e i g h t   b e t w e e n   500  000  and  2  000  000  and  p o l y ( v i n y l  

a l c o h o l )   w i t h   a  p o s s i b l e   r a n g e   of  m o l e c u l a r   w e i g h t   b e t w e e n .  

120  000  and  300  000.  If  chemica l ly   modi f ied   gums  are  used  as  w a t e r - s o l u b l e /  

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

a n i o n i c   r e agen t s   usua l ly   p rov id ing   hydroxyalkyl   m o d i f i c a t i o n s   are  used.  The 



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

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

w a t e r   and   a  p o l y o l   a n d / o r   g l y c o l   e t h e r   c o m p l e t e l y  

s o l u b l e   in  w a t e r .   The  p o l y o l   a n d / o r   g l y c o l   p a r t i a l l y  

s o l u b l e   in  w a t e r   i n c l u d e s ,   f o r   e x a m p l e ,   one  or  m o r e  

of  2 - e t h y l - 1 , 3 - h e x a n e d i o l ,   E s t e r d i o l - 2 0 4 ,   i . e . ,   HO- 

C H 2 C ( C H 3 ) 2 C H 2 0 C O C ( C H 3 ) 2 C H 2 0 H ,   Hexy l   C e l l o s o l v e ,   H e x y l  

C a r b i t o l ,   P r o p a s o l   B,  and  t h e   l i k e .   The  p o l y o l   a n d / o r  

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

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

h e x y l e n e   g l y c o l ,   t r i e t h y l e n e   g l y c o l ,   t e t r a e t h y l e n e  

g l y c o l ,   t r i p r o p y l e n e   g l y c o l ,   1 , 5 - p e n t a n e d i o l ,   M e t h y l  

C e l l o s o l v e , .   C e l l o s o l v e   s o l v e n t ,   B u t y l   C e l l o s o l v e  

s o l v e n t ,   P r o p a s o l   B,  P r o p a s o l   M,  and  t h e   l i k e .  

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

p e r c e n t   by  w e i g h t   of  t h e   p o l y o l   a n d / o r   g l y c o l  e t h e r  

w h i c h   i s   s o l u b l e   in  w a t e r   a t   2 0 . C .   A  p o l y o l   a n d / o r  

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

i f   i t s   s o l u b i l i t y   in   w a t e r   a t   20 'C  i s   f rom  a b o u t   0 . 9 9  

to  a b o u t   2 8 . 0   w e i g h t   p e r c e n t .  

From  a b o u t   0 . 0 8   to   a b o u t   10  p a r t s   by  v o l u m e   o f  

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

s o l u b l e   in  w a t e r ,   i s   u s e d   p e r   p a r t   by  v o l u m e   of  t h e  

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

in  w a t e r .  

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

as  a q u e o u s   a c i d i c   s o l u t i o n s .   P h o s p h o r i c   a c i d   i s   a  

p r e f e r r e d   a c i d   f o r   use   in  a c i d i f y i n g   the   f o r m u l a t i o n .  

O t h e r   a c i d s   w h i c h   can  be  u s e d   i n c l u d e   i n o r g a n i c   as  w e l l  

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

h y d r o c h l o r i c   a c i d ,   and  t he   l i k e .   A  b u f f e r i n g   a g e n t ,  
s u c h   as  ammonium  a c e t a t e ,   can   a l s o   be  i n c l u d e d .  



The  f o u n t a i n   s o l u t i o n   i s   g e n e r a l l y   m a i n t a i n e d  

a t   a  pH  o f   f r o m   a b o u t   2  t o   a b o u t   5.  H o w e v e r ,   t h e  

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

t a i n e d   w i l l   d e p e n d   upon  f a c t o r s ,   s u c h   as  t he   t y p e   o f  

w a t e r - s o l u b l e   p o l y m e r   u s e d ,   o t h e r   i n g r e d i e n t s   ' i n   t h e  

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

t he   l i t h o g r a p h i c   p r i n t i n g   p l a t e ,   and  the   l i k e .  

O t h e r   a d d i t i v e s   w h i c h   may  be  u s e d   i n   t h e  

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

s o d i u m   s a l i c y l a t e ,   and  the   l i k e ;   c o r r o s i o n   i n h i b i t o r s  

such   as  ammonium  b i c h r o m a t e ,   m a g n e s i u m   n i t r a t e ,   z i n c  

n i t r a t e ,   and  t he   l i k e ;   h a r d e n e r s ,   such   as  c h r o m i u m ,  

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

c y c l i c   e t h e r s ,   e . g . ,   4 - b u t y r o l a c t o n e ,   and  the   l i k e ;   l o w  

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

g l u t a r a l d e h y d e ,   and  t h e   l i k e .   T h e s e   a d d i t i v e s   a r e  

g e n e r a l l y   u s e d   in  a m o u n t s   of  f rom  a b o u t   0.1  to   a b o u t   10 

p e r c e n t   by  v o l u m e .  

EXAMPLES 

The  f o l l o w i n g   e x a m p l e s   s e r v e   to   i l l u s t r a t e  

s p e c i f i c   e m b o d i m e n t s   of  t h i s   i n v e n t i o n   and  i t   is   n o t  

i n t e n d e d   t h a t   t he   i n v e n t i o n   s h a l l   be  l i m i t e d   by  t h e  

e x a m p l e s .  

The   v i s c o s i t y   of   w a t e r ,   of   an  i s o p r o p a n o l /  

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

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

in  T a b l e   1 .  



The  f i n d i n g   f rom  t he   d a t a   of   T a b l e   1  i s   t h a t  

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

o n l y   h a l f   t h e   v i s c o s i t y   of  a l c o h o l   s o l u t i o n   or  a l c o h o l -  

m o d i f i e d   f o u n t a i n   s o l u t i o n .  

A  n u m b e r   of   w a t e r - m i s c i b l e / s o l u b l e   p o l y m e r s  

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

v i s c o s i t y   o f   t h e   r e s u l t i n g   w a t e r   s o l u t i o n s .   Da ta   a r e  

p r e s e n t e d   i n   T a b l e   2 .  





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

of  T a b l e   2  as   a  g u i d e ,   o t h e r   w a t e r - s o l u b l e / m i s c i b l e  

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

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

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

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

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

f o r   e v a l u a t i o n   on  a  p r i n t i n g   p r e s s .   F o r m u l a t i o n s   a r e  

.  shown  in  T a b l e   3.  The  v i s c o s i t y   of   e a c h   f o r m u l a t i o n   i s  

shown  in  T a b l e   4 .  

The  f o u n t a i n   s o l u t i o n s   of  T a b l e   3  were   e v a l u -  

a t e d   on  a  M i e h l e   F a v o r i t e   2 5 - i n c h   s h e e t f e d   p r e s s .  
T a b l e   5  p r e s e n t s   a  l i s t i n g   o f   r e s u l t s   of   t h e   p r e s s  
t r i a l .   E x a m p l e   1  amply   i l l u s t r a t e s   t h e   w ide   o p e r a t i n g  

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

t a i n   s o l u t i o n .   E x a m p l e   2  i l l u s t r a t e s   t he   p e r f o r m a n c e  

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

E x a m p l e   3  i l l u s t r a t e s   t h e   low  v i s c o s i t y   a n d  

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

t u t e .   E x a m p l e s   4  and   5,  and   8  t h r o u g h   14  show  a  

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

c o m p a r e d   to   E x a m p l e   3.  E x a m p l e s   6  and  7,  w h i c h   y i e l d e d  

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

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

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

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

r e a l i z e   an  i m p r o v e m e n t .  

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

i n t e r d e p e n d e n c e   of   t h i c k e n e r ,   i n k ,   e t c h ,   and   t h e  

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

p e r f o r m a n c e .   I t   f u r t h e r   shows   t h a t   as  any  c o m p o n e n t   i s  

. v a r i e d ,   so  a l s o   may  p r i n t   q u a l i t y   v a r y ,   and  f o u n t a i n  

s o l u t i o n   f o r m u l a t i o n   a d j u s t m e n t   may  be  n e e d e d   a l o n g  



w i t h   a  p r o p e r   m a t c h i n g   of   t h i c k e n e r   s p e c i e s .   O p e r a t i n g  

l a t i t u d e   i s   bu t   one  a s p e c t   i n v o l v e d   in  p r e s s   p e r f o r -  

m a n c e .   O t h e r   c h a r a c t e r i s t i c s   s u c h   as  d o t   s p r e a d ,  

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

of  i n k ,   e t c . ,   d e t e r m i n e   t h e   op t imum  c h o i c e   of  f o u n t a i n  

s o l u t i o n   c o m p o n e n t s .  









1.  An  i m p r o v e d   f o u n t a i n   s o l u t i o n   s u i t a b l e   f o r  

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

c o m p r i s e s   f rom  a b o u t   0 .5   to   a b o u t   10  p e r c e n t   b y '  v o l u m e  

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

p o l y o l s ,   d i o l s ,   g l y c o l s ,   g l y c o l  e s t e r s ,   and  g l y c o l  

e t h e r   e s t e r s   and  from  a b o u t   0 . 0 0 5   to   a b o u t   1  p e r c e n t   b y  

w e i g h t   of  a  w a t e r - s o l u b l e / m i s c i b l e   p o l y m e r   s e l e c t e d  

f rom  h y d r o x y e t h y l   c e l l u l o s e ,   h y d r o x y p r o p y l   c e l l u l o s e ,  

m e t h y l c e l l u l o s e ,   h y d r o x y p r o p y l   m e t h y l c e l l u l o s e ,   h y -  

d r o x y b u t y l   m e t h y l c e l l u l o s e ,   p o l y ( e t h y l e n e   o x i d e ) ,  

p o l y ( a c r y l a m i d e ) ,   p o l y ( v i n y l   a l c o h o l ) ,   g u a r   gums,   a n d  

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

2.  A  f o u n t a i n   s o l u t i o n   as  d e f i n e d   in  c l a i m   1 

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

of  one  or   more  p o l y o l s   a n d / o r   g l y c o l   e t h e r s   p a r t i a l l y  

s o l u b l e   in  w a t e r   and  one  or  more   p o l y o l s   a n d / o r   g l y c o l  

e t h e r s   c o m p l e t e l y   s o l u b l e   in  w a t e r .  

3.  A  f o u n t a i n   s o l u t i o n   as   d e f i n e d   in  c l a i m s   1 

or  2  w h e r e i n   t he   w a t e r - s o l u b l e   p o l y m e r   is   h y d r o x y e t h y l -  

c e l l u l o s e .  

4.  A  f o u n t a i n   s o l u t i o n  a s   d e f i n e d   in  c l a i m s   1 

or  2  w h e r e i n   the   w a t e r - s o l u b l e   p o l y m e r   is   g u a r   gum.  

5.  A  f o u n t a i n   s o l u t i o n   as  d e f i n e d   in  c l a i m s   1 

or  2  w h e r e i n   the   w a t e r - s o l u b l e   p o l y m e r   i s   p o l y ( e t h y l e n e  

o x i d e ) .  

6.  A  f o u n t a i n   s o l u t i o n   as  d e f i n e d   in  c l a i m s   1 

or   2  w h e r e i n   t he   w a t e r - s o l u b l e   p o l y m e r   i s  h y d r o x y p r o p y l  

c e l l u l o s e .  



7.  A  f o u n t a i n   s o l u t i o n   as  d e f i n e d   in   c l a i m s   1 

or   2  w h e r e i n   t h e   w a t e r - s o l u b l e   p o l y m e r   i s   m e t h y c e l l u l o s e .  

8.  A  f o u n t a i n   s o l u t i o n   as  d e f i n e d   in   one  o r  

more   of  t h e   c l a i m s   1  -   7  w h e r e i n   t h e   i s o p r o p a n o l   r e p l a c e -  

m e n t   i s   B u t y l   C e l l o s o l v e .  

9.  A  f o u n t a i n   s o l u t i o n   as  d e f i n e d   in   one  o r  

more   of  t h e   c l a i m s   1  -   7  w h i c h   c o n t a i n   0 .1   to   a b o u t   20 

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