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@  A  transfer  printing  process  by  vibrations  at  ultrasonic  frequencies. 

A  transfer  printing  or  decalcomania  process  by  which 
a  drawing  and/or  wordings  suitably  painted  or  printed  in 
usual  manner  on  a  base  sheet  or  support  are  transferred 
onto  a  more  or  less  porous  surface  by  vibrations  at  ultrason- 
ic  frequencies,  in  order  to  be  shown  evenly  and  well  defin- 
ed.  The  process  differs  clearly  from  those  of  prior  art  as  the 
transfer  printing  does  not  require  a  heating  source  but  only 
ultrasonic  vibrations  the  frequency  of  which  agitates  the 
molecules  of  the  adhesive  material  or  the  thermoplastic  ink 
being  used  to  form  the  original  drawing  and/or  wordings 
and  fluidifies  same  so  that  they  may  penetrate  the  pores  and 
accomplish  the  transfer  onto  that  porous  surface,  the  return 
to  its  original  state  being  possible  in  a  very  short  cooling 
time. 

The  new  process  is  intended  to  remedy  the  drawbacks 
of  a  possible  uneven  transfer  printing  when  carried  out 
according  to  the  prior  art,  and  is  particularly  intended  to 
extend  the  application  onto  surfaces  sensitive  to  heat,  as 
well  as  to  provide  a  much  more  economical  production 
because  of  the  remarkably  shorter  time  required  to  carry 
out  each  operation  while  the  results  are  more  satisfactory. 



The  i n v e n t i o n   r e l a t e s   to  a  t r a n s f e r   p r i n t i n g   or  d e c a l c o m a n i a  

p r o c e s s   and  more  p a r t i c u l a r l y   to  a  p r o c e s s   by  which   a  d r a w i n g  

a n d / o r   w o r d i n g s   s u i t a b l y   p a i n t e d   or  p r i n t e d   in  t he   u s u a l   m a n -  

n e r   on  a  ba se   s h e e t   or  s u p p o r t   a re   t r a n s f e r r e d   on to   a  more  o r  

l e s s   p o r o u s   s u r f a c e   by  v i b r a t i o n s   at  u l t r a s o n i c   f r e q u e n c i e s ,  

in  o r d e r   to  be  shown  e v e n l y   and  we l l   d e f i n e d   on  such   s u r f a c e .  

The  p r o c e s s   d i f f e r s   c l e a r l y   from  t h o s e   of  p r i o r   a r t   as  t h e  

t r a n s f e r   p r i n t i n g   does   no t   r e q u i r e   a  h e a t i n g   s o u r c e   bu t   o n l y  

u l t r a s o n i c   v i b r a t i o n s   t he   f r e q u e n c y   of  wh ich   a g i t a t e s   t h e   m o -  

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

u s e d   to  form  the   o r i g i n a l   d r a w i n g   a n d / o r   w o r d i n g s   and  f l u i d i -  

f i e s   same  so  t h a t   t h e y   may  p e n e t r a t e   t he   p o r e s   and  a c c o m p l i s h  

the   t r a n s f e r   on to   t h a t   p o r o u s   s u r f a c e ,   t he   r e t u r n   to  i t s   o r i -  

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

W h i l e   the   new  p r o c e s s   may  c o n c e r n   a  wide  r a n g e   of  p r o d u c t s  

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

a n d / o r   w o r d i n g s   a re   to  be  t r a n s f e r r e d ,   anyone   s k i l l e d   in  t h e  

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

t a n c e   is   to  be  a t t a c h e d   to  t r a n s f e r   p r i n t i n g s   on to   t e x t i l e s ,  

as  f o r   example   weaves   and  k n i t t e d   goods  of  s p o r t i n g   t y p e ,   b e -  

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

have  r e a c h e d   in  t he   l a s t   y e a r s .  

The  a d v e r t i s i n g   t r a n s f e r   p r i n t i n g   has  o f t e n   had  the   u p p e r   h a n d  

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

mark ,   and  some  p r o b l e m s   have  a r i s e n   from  such   d i f f u s i o n   w h i c h  

r e l a t e   no t   o n l y   to  t r a n s f e r   p r o c e s s e s   the   p r o d u c t s   of  w h i c h  

a re   p r e s e n t e d   s a t i s f a c t o r i l y ,   but   a l s o   t r a n s f e r   p r o c e s s e s   t o  

be  c a r r i e d   out  s o r e   e c o n o m i c a l l y .  

Whi le   the   m e t h o d s   u s u a l l y   s u g g e s t e d   a n d / o r   a p p l i e d   to  p r e p a r e  



d r a w i n g s   a n d / o r   w o r d i n g s   to  be  t r a n s f e r r e d   on to   a  more  o r  

l e s s   p o r o u s   s u r f a c e   do  no t   form  a  p a r t   of  t he   s c o p e s   of  t h e  

i n v e n t i o n ,   i t   may  be  of  some  i n t e r e s t   to  r e c a l l   a  few  of  t h e m  

as  f o l l o w s :  

1.  T h e r m o p l a s t i c   t r a n s f e r   p r i n t i n g s  -   The  d r a w i n g   a n d / o r   v o r -  

d i n g s   to  be  t r a n s f e r r e d   a re   p a i n t e d   or  p r i n t e d   on  s i l i c o n e   p a -  

p e r ,   or  on  a  p a p e r   so  t r e a t e d   t h a t   i t   c a n n o t   a b s o r b   the   i n k .  

In  i t s   t u r n , t h e   ink  u s e d   f o r   t he   d r a w i n g   a n d / o r   w o r d i n g s   to  b e  

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

s t i c   f e a t u r e s   so  t h a t   i t   may  be  f l u i d i f i e d   d u r i n g   t h e   t r a s f e r  

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

and  p r e s s u r e   s u i t a b l e   to  t he   f i n a l i t y ,   such   f l u i d i f i e d   ink  i s  

t r a n s f e r r e d   on to   t h e   p o r o u s   s u r f a c e   and  t h e n   r e t u r n s   to  i t s  

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

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

may  be  c o n s i d e r e d   l i k e   t h o s e   r e c a l l e d   at  i t em  1 . ,   as  t he   d i f -  

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

some  t ime   s u g g e s t e d   f o r   p a r t i c u l a r   a p p l i c a t i o n s .  

3.  T r a n s f e r   of  a  d r a w i n g   p r e p a r e d   on  a  f l o c k e d   s u p p o r t  -   A 

f l o c k e d   s u p p o r t   has  g e n e r a l l y   a  base   of  p a p e r   or  t h i n   web  t r e a -  

t ed   w i t h   an  a d h e s i v e   m a t e r i a l   and  t hen   d u s t e d   w i t h   f i n e   s h r e d s  

of  t e x t i l e   f i b e r s   which   a re   a p p l i e d   e l e c t r o s t a t i c a l l y .   On  t h e  

f r e e   s u r f a c e   of  t he   so  f l o c k e d   s u p p o r t   a  t h e r m o  a d h e s i v e   m a t e -  

r i a l   r e p r e s e n t i n g   the   d r a w i n g   a n d / o r   w o r d i n g s   to  be  t r a n s f e r -  

r ed   is  t hen   p r i n t e d   by  a  s i l k - s c r e e n   p r o c e s s ,   t he   a d h e s i v e  

f o r c e   of  which   is   howeve r   g r e a t e r   t h a n   t h a t   p r o v i d e d   b e t w e e n  

t he   b a s e   and  the   d u s t e d   f i n e   s h r e d s   of  t e x t i l e   f i b e r s .  

Also   in  t h i s   c a s e   t he   t r a n s f e r r i n g   p h a s e   of  the   d r a w i n g   a n d / o r  



w o r d i n g s   on to   a  p o r o u s   s u r f a c e   is  c a r r i e d   out   by  s u i t a b l e  

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

c i t e d   above  i t   is  p o s s i b l e   to  remove  such   p a r t   of  t he   b a s e  

s h e e t   which   does  no t   i n c l u d e   the   d r a w i n g ,   w h i l e   the   f l o c k e d  

p a r t   wh ich   has  been   t r e a t e d   w i t h   the   a d h e s i v e   r e p r e s e n t i n g   t h e  

d r a w i n g   a n d / o r   w o r d i n g s   is   t r a n s f e r r e d   on to   the   s e l e c t e d   p o -  

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

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

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

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

is   p r o v i d e d .   F u r t h e r m o r e ,   i t   is   to  p o i n t   out   t h a t   a  c o o l i n g  

a c t i o n   is   n e c e s s a r y   at  t he   end  of  each   t r a n s f e r   o p e r a t i o n ,   t h e  

t i m e   of  which   must   be  s u f f i c i e n t   to  be  s u r e   t h a t   t h e   t r a n s f e r -  

r ed   d r a w i n g   a n d / o r   w o r d i n g s   a r e   s o l i d l y   a t t a c h e d   on to   s u c h  

p o r o u s   s u r f a c e .  

As  i t   is  s u r e l y   known  to  a  p e r s o n   s k i l l e d   in  the   a r t ,   a  f i r s t  

n o t - i n d i f f e r e n t   d r a w b a c k   r e s u l t i n g   f rom  the   a p p l i c a t i o n   o f  

h e a t   is  due  to  t h e   f a c t   t h a t   t he   h e a t i n g   t r e a t m e n t   is   no t   s u p -  

p o r t e d   by  a l l   t he   m a t e r i a l s .   The  v e r y   l a r g e   d i f f u s i o n   of  t r a n -  

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

s p o r t i n g   t y p e ,   has  not   been  e x t e n d e d ,   f o r   e x a m p l e ,   in  t h e  

f i e l d   of  s i l k   a n d / o r   s y n t h e t i c   f i b e r   g o o d s .   When  a  t r a n s f e r  

p r i n t i n g   is  c a r r i e d   out  on  webs  or  k n i t t e d   goods  i t   is   p o s s i -  

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

the   a p p e a r a n c e   of  which   is  o b v i o u s l y   no t   p l e a s a n t   by  o b s e r v i n g  

a  t r a n s f e r r e d   d r a w i n g .   I t   is  a l s o   p o s s i b l e   to  r e m a r k   a  p e r i m e -  

t r i c a l   s i g n   c o r r e s p o n d i n g   to  the   edge  of  t he   r emoved   s u p p o r t  

of  t he   t r a n s f e r r e d   d r a w i n g ,   p a r t i c u l a r l y   when  such   s u p p o r t   i s  

not   v e r y   t h i n .   - F u r t h e r   d r a w b a c k s   may  be  r e m a r k e d   when  t h e  



t r a n s f e r   o p e r a t i o n   is  c a r r i e d   out   on  f i n i s h e d   goods  w h e r e i n  

seams  and  b u t t o n h o l e s   a re   u s u a l l y   p r o v i d e d ,   as  in  t h i s   c a s e  

i t   is   more  d i f f i c u l t   or  a l s o   i m p o s s i b i l e   to  have  an  even  p r e s -  

s i n g   a c t i o n   of  t he   h e a t i n g   p l a t e s .  

The  d r a w b a c k s   c i t e d   above  a r e   o b v i o u s l y   c o n c e r n e d   w i t h   t h e  

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

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

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

o p e r a t i o n   and  t h e n   to  coo l   t he   t r a n s f e r r e d   d r a w i n g   a n d / o r   w o r -  

d i n g s ,   a f t e r   wh ich   the   b a s e   s h e e t   or  s u p p o r t   may  be  r e m o v e d  

w i t h o u t   any  d i s a d v a n t a g e   to  t he   t r a n s f e r r e d   p r i n t i n g .   I t   i s  

i m p o r t a n t   to  p o i n t   out   t h a t   a  t ime   of  at  l e a s t   30  to  40  s e c o n d s  

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

a  t r a n s f e r   p r i n t i n g . - T h i s   t i m e   is   on ly   s e e m i n g l y   m o d e s t   but   i s  

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

of  i t s   c o n s i d e r a b l e   i n c i d e n c e   on  the   p r i m e   c o s t .  

The  i n v e n t i o n   as  c l a i m e d   is   i n t e n d e d   to  r emedy   t h e s e   d r a w b a c k s .  

I t   s o l v e s   t he   p r o b l e m   of  how  to  p r o v i d e   a  t r a n s f e r   p r i n t i n g  

e c o n o m i c a l l y   more  f a v o u r a b l e   t h a n   the   p r i o r   a r t ,   by  which   t h e  

t r a n s f e r r e d   d r a w i n g   a n d / o r   w o r d i n g s   a re   shown  in  a  we l l   d e f i -  

ned  m a n n e r   a l s o   in  t he   c a s e   where   the   p o r o u s   s u r f a c e   on to   w h i c h  

such   d r a w i n g   a n d / o r   w o r d i n g s   a re   t r a n s f e r r e d   r e l a t e s   to  a  p r o -  

duc t   s e n s i t i v e   to  h e a t .  

The  a d v a n t a g e s   o f f e r e d   by  the   i n v e n t i o n   a re   due  to  t he   use   o f  

u l t r a s o u n d s ,   by  which   a  d r a w i n g   a n d / o r   w o r d i n g s   s u i t a b l y   p a i n -  

t ed   or  p r i n t e d   in  the   u s u a l   manner   on  a  b a s e   s h e e t   or  s u p p o r t  

a re   t r a n s f e r r e d   on to   a  more  or  l e s s   p o r o u s   s u r f a c e ,   such   a  b a -  

se  s h e e t   or  s u p p o r t   b e i n g   r e m o v a b l e   at  t h e   end  of  t he   t r a n s f e r  

o p e r a t i o n .   The  t r a n s f e r   p r i n t i n g   p r o c e s s   a c c o r d i n g   to  t he   i n -  



v e n t i o n   does  no t   i n c l u d e   the   u s e   of  a  h e a t i n g   s o u r c e ,   b u t  

o n l y   u l t r a s o n i c   v i b r a t i o n s   t he   f r e q u e n c y   of  which   a g i t a t e s  

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

f o r m i n g   the   o r i g i n a l   d r a w i n g   a n d / o r   w o r d i n g s   and  f l u i d i f i e s  

same  to  p e n e t r a t e   t he   p o r e s   of  t he   p o r o u s   s u r f a c e   and  a c c o m -  

p l i s h   t he   t r a n s f e r   on to   t h i s   l a t t e r   when  t he   f l u i d i f i e d   a d h e -  

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

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

The  a d v a n t a g e s   d e p e n d   no t   o n l y   on  the   f a c t   t h a t   no  h e a t i n g  

s o u r c e   is   n e c e s s a r y ,   but   a l s o   on  the   f a c t   t h a t   on ly   t he   m o l e -  

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

t he   d r a w i n g   a n d / o r   w o r d i n g s   to  be  t r a n s f e r r e d   a re   a g i t a t e d ,  

and  t h e   t r a n s f e r   o p e r a t i o n   is   c a r r i e d   out   in  a  v e r y   s h o r t   t i -  

me,  n a m e l y   o n e / t w o   s e c o n d s ,   as  no  h e a t   is  p r o v i d e d   in  the   s u r -  

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

t i o n   in  t h i s   a r e a   is   in  e f f e c t   s l o w e d   down  v e r y   r a p i d l y ,   s o  

t h a t   t h e   r e m o v a l   of  t he   b a s e   s h e e t   or  s u p p o r t   at  t he   end  o f  

a  t r a n s f e r   o p e r a t i o n   is   made  e a s i e r   and  q u i c k e r .  

I t   w i l l   a l s o   be  u n d e r s t o o d   to  anyone   s k i l l e d   in  the   a r t   t h a t  

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

the   p r i o r   a r t ,   f o r   a  s a t i s f a c t o r y   t r a n s f e r   p r i n t i n g   by  u l t r a -  

s o n i c   v i b r a t i o n s ;   an  e s s e n t i a l   a d h e r e n c e   o n l y   is  n e c e s s a r y ,  

and  no t   a  r e m a r k a b l e   c o m p r e s s i o n ,   b e t w e e n   the   t r a n s f e r   p r i n -  

t i n g   s u p p o r t   and  the   p o r o u s   s u r f a c e   to  be  p a i n t e d ,   as  such  e s -  

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

t he   f l u i d i f i e d   a d h e s i v e   m a t e r i a l   or  t h e r m o p l a s t i c   i n k  w i t h i n  

the   p o r e s   of  t he   p o r o u s   s u r f a c e   to  be  p a i n t e d .  

As  i t   is  we l l   known,   u l t r a s o u n d s   a re   u s e d   in  many  m e c h a n i c a l  

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



b e c a u s e   of  the   f a v o u r a b l e   i n t e r a c t i o n s   b e t w e e n   the   e l e c t r i -  

ca l   and  m e c h a n i c a l   s t r e s s - s t r a i n   v a r i a b l e s   of  p i e z o e l e c t r i c  

c r y s t a l s ,   the   f r e q u e n c y   of  w h i c h   d e p e n d s   p a r t i c u l a r l y   on  t h e  

c r y s t a l   cut   and  e l e c t r i c a l   s u p p l y .  

In  t he   c a se   of  t r a n s f e r   p r i n t i n g s   by  u l t r a s o n i c   v i b r a t i o n s  

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

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

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



1.  A  t r a n s f e r   p r i n t i n g   p r o c e s s   by  v i b r a t i o n s   at  u l t r a s o n i c  

f r e q u e n c i e s   to  t r a n s f e r   on to   a  more  or  l e s s   p o r o u s   s u r f a c e  

a  d r a w i n g   a n d / o r   w o r d i n g s   s u i t a b l y   p a i n t e d   or  p r i n t e d   on  a  b a -  

se  s h e e t   or  s u p p o r t   in  t he   u s u a l   manner   and  d e f i n e d   by  an  a d h e -  

s i v e   m a t e r i a l   or  a  t h e r m o p l a s t i c   ink  in  o r d e r   to  be  shown  o n  

s a i d   p o r o u s   s u r f a c e   in  a  v e r y   c l e a r   and  even  s t a t e ,   c  h  a  r  a -  

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

b e t w e e n   the   e l e c t r i c a l   and  m e c h a n i c a l   s t r e s s - s t r a i n   v a r i a -  

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

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

ming  s a i d   d r a w i n g   a n d / o r   w o r d i n g s   b e i n g   a g i t a t e d   by  the   v i b r a -  

t i o n s   at  u l t r a s o n i c   f r e q u e n c y ¿ t o   t u r n   i n t o   a  f l u i d   s t a t e   a n d  

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

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

s f e r r e d   d r a w i n g   a n d / o r   w o r d i n g s   at  t he   end  of  a  t r a n s f e r   o p e -  

r a t i o n ,   so  t h a t   s a i d   b a s e   s h e e t   or  s u p p o r t   may  be  r e m o v e d   m o r e  

e a s i l y   and  more  q u i c k l y   f rom  s a i d   p a i n t e d   p o r o u s   s u r f a c e .  

2.  A  t r a n s f e r   p r i n t i n g   p r o c e s s   as  c l a i m e d   in  Cla im  1  ,   c  h  a -  

r  a c t  e  r  i  z e d   in  t h a t   t he   u l t r a s o n i c   f r e q u e n c y   of  v i -  

b r a t i o n s   is   d e s i r a b l e   in  t he   r a n g e   of  a b o u t   40  k i l o c y c l e s   t o  

a b o u t   60  k i l o c y c l e s .  

3.  A  t r a n s f e r   p r i n t i n g   p r o c e s s   as  c l a i m e d   in  Cla im  1,  c h  a -  

r  a c t  e  r  i  z e d   in  t h a t   the   t ime   r e q u i r e d   to  a c c o m p l i s h  

each   t r a n s f e r   o p e r a t i o n   is  a b o u t   1  to  2  s e c o n d s .  
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