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©  A  process  for  transfer  printing  decorations  onto  a  plastic  or  metal  sheet. 

©  The  printing  process  comprises  the  operations  of:  forming  the  decoration  to  be  transferred  onto  the 
sheet  (10)  by  means  of  coloured  ink  on  a  sheet  of  paper  (12)  ;  superimposing  the  said  paper  sheet  (12) 
over  the  sheet  (10)  to  be  decorated,  maintaining  them  pressed  against  one  another;  and  delivering  to  the 
said  ink,  by  radiating  it  with  microwaves,  a  quantity  of  energy  sufficient  to  cause  its  transfer  onto  the 
sheet  (10)  to  be  decorated. 
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The  present  invention  relates  to  a  process  for 
transfer  printing  decorations  onto  a  plastics  or  metal 
sheet,  comprising  the  operations  of: 

applying  coloured  ink  to  a  sheet  of  paper  to 
form  the  decoration  to  be  transferred  onto  the  sheet, 

superimposing  the  said  sheet  of  paper  onto 
the  sheet  to  be  decorated  maintaining  them  pressed 
against  one  another,  and 

delivering  to  the  said  ink  a  quantity  of  energy 
sufficient  to  cause  its  transfer  onto  the  sheet  to  be 
decorated. 

In  the  known  art,  the  sheet  to  be  decorated  and 
the  sheet  of  inked  paper,  on  which  a  silicone  rubber 
membrane  is  superimposed,  are  maintained  in  a 
chamber  under  vacuum  so  that  the  sheet  of  paper  is 
pressed  against  the  sheet  to  be  decorated.  By  radiat- 
ing  infra  red  rays  onto  the  assembly  constituted  by  the 
membrane,  the  sheet  of  paper  and  the  sheet  to  be 
printed,  sufficient  energy  is  delivered  to  the  ink  to  al- 
low  it  to  transfer  from  the  paper  sheet  to  the  sheet  to 
be  decorated,  onto  which  the  desired  decoration  is 
thus  transferred. 

If  the  sheet  to  be  decorated  is  metal  it  is  possible 
to  utilise  an  alternative  process  in  which  the  silicone 
membrane,  the  inked  paper  sheet  and  the  superim- 
posed  sheet  to  be  decorated  are  passed  between  two 
counter-rotating  heated  rollers.  In  this  case,  too, 
transfer  of  the  ink  from  the  paper  sheet  to  the  sheet 
to  be  decorated  is  obtained. 

Both  the  above  described  processes  have  the 
disadvantage  of  requiring  the  development  of  a  large 
quantity  of  heat  in  excess  of  that  strictly  necessary  for 
the  ink  transfer  process,  with  a  consequent  wear  and 
tear  of  the  apparatus  used  and  additional  costs  for  the 
generation  of  this  excess  thermal  energy. 

For  the  purpose  of  obviating  the  said  disadvan- 
tages  the  subject  of  the  present  invention  is  a  process 
of  the  above  indicated  type,  characterised  by  the  fact 
that  the  delivery  of  energy  is  effected  by  radiating  the 
ink  with  microwaves  at  a  high  frequency. 

With  the  process  according  to  the  invention  the 
energy  provided  by  the  microwaves  is  substantially 
that  necessary  to  cause  transfer  of  the  ink  from  the 
paper  sheet  to  the  sheet  to  be  decorated.  It  is  thus  not 
necessary  to  support  additional  costs  for  the  gener- 
ation  of  excess  thermal  energy,  which  moreover 
would  involve  dangerous  over  heating  of  the  process 
apparatus. 

A  further  advantage  of  the  process  according  to 
the  invention  lies  in  the  fact  that  the  transfer  of  the  ink 
from  the  paper  sheet  to  the  sheet  to  be  decorated  is 
effected  in  a  shortertime  than  that  used  by  traditional 
processes. 

Further  advantages  and  characteristics  of  the 
present  invention  will  become  apparent  from  the  fol- 
lowing  detailed  description  made  with  reference  to 
the  annexed  drawing,  provided  by  way  of  non-limita- 
tive  example,  in  which  the  single  figure  schematically 

represents  in  section  a  device  for  performing  the 
process  of  the  invention. 

The  reference  numeral  2  generally  indicates 
known  clamping  apparatus  comprising  a  frame  4  of  di- 

5  electric  material,  which  defines  an  internal  chamber 
6  put  into  communication  by  ducts  8  with  a  pump,  not 
illustrated  in  the  drawing,  for  generating  a  vacuum  in 
the  chamber  6.  Within  this  latter  there  are  superim- 
posed  a  sheet  of  plastics  material  1  0  to  be  decorated, 

10  a  papersheet  12  on  which  the  decoration  to  be  trans- 
ferred  has  been  preliminarily  printed  with  a  coloured 
ink,  and  a  silicone  rubber  membrane  14. 

On  opposite  sides  of  the  clamping  apparatus  2 
there  are  disposed  two  flat  metal  electrodes  16,  18, 

15  connected  to  an  electrical  generator  not  illustrated  in 
the  drawing  and  adapted  to  generate  microwaves  in 
a  manner  known  per  se. 

The  operation  of  the  device  is  as  follows.  Once 
the  plate  10  the  paper  sheet  12  and  the  membrane 

20  14  have  been  located  together  in  the  chamber  6,  a 
given  vacuum  is  created  in  this  latter  to  press  the  pa- 
persheet  12  against  the  sheet  10,  then  the  electrical 
power  generator  connected  to  the  two  electrodes  1  6, 
18  is  activated  and  thus  generates  a  microwave  field 

25  within  the  chamber  6,  which  causes  transfer  of  the 
coloured  ink  from  the  papersheet  12  to  the  sheet  10, 
on  which  the  desired  decoration  is  thus  impressed.  Ir- 
radiation  is  effected  with  high  frequency  microwaves 
for  a  period  of  time  of  several  seconds. 

30  If  it  is  desired  to  decorate  a  metal  sheet  rather 
than  a  sheet  of  plastics  material  the  microwave  gen- 
eration  takes  place  between  a  flat  metal  electrode  16 
disposed  above  the  clamping  apparatus  2  and  the 
sheet  10,  the  paper  sheet  12  being  interposed  be- 

35  tween  the  electrode  16  and  the  sheet  10.  In  fact,  if  a 
microwave  generating  device  formed,  as  in  the  pre- 
ceding  case,  by  two  electrodes  outside  the  clamping 
apparatus  were  used  the  metal  sheet  1  0  would  act  as 
a  screen  against  the  microwaves. 

40 

Claims 

1.  A  process  for  transfer  printing  decorations  onto  a 
45  sheet  (10)  of  plastics  material  or  sheet  metal, 

comprising  the  operations  of: 
forming  the  decoration  to  be  transferred 

onto  the  sheet  (1  0)  on  a  paper  sheet  (1  2)  with  col- 
oured  ink, 

so  superimposing  the  said  paper  sheet  (12) 
onto  the  sheet  (10)  to  be  decorated,  maintaining 
them  pressed  against  one  another,  and 

delivering  to  the  said  ink  a  quantity  of  en- 
ergy  sufficient  to  cause  transfer  thereof  onto  the 

55  sheet  (10)  to  be  decorated, 
characterised  by  the  fact  that  the  delivery 

of  energy  is  effected  by  radiating  the  ink  with  mi- 
crowaves  at  high  frequency. 
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2.  A  process  according  to  Claim  1  ,  characterised  by 
the  fact  that  the  microwave  radiation  is  continued 
for  a  period  of  time  of  several  seconds. 

3.  A  process  according  to  any  preceding  Claim,  5 
characterised  by  t  he  fact  t  hat  t  he  sheet  (1  0)  to  be 
decorated  is  plastics  material,  and  by  the  fact  that 
the  microwaves  are  generated  between  two  flat 
metal  electrodes  (16,18)  between  which  the  pa- 
persheet  (12)  and  the  sheet  (10)  to  be  decorated  10 
are  interposed. 

4.  A  process  according  to  Claim  1  or  Claim  2,  char- 
acterised  by  the  fact  that  the  sheet  (1  0)  to  be  dec- 
orated  is  metal  and  by  the  fact  that  the  micro-  15 
waves  are  generated  between  the  said  sheet  (1  0) 
and  a  flat  metal  electrode  (16),  the  paper  sheet 
(12)  being  interposed  between  the  electrode  (16) 
and  the  sheet  (10). 
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