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ivicuiuu  anu  appaieuus  iur  glossing  sneeis. 
57)  A  sheet  has  a  thermoplastic  resin  on  the  surface  thereof, 
"he  thermoplastic  resin  is  capable  of  forming  a  film  which 
mparts  gloss  upon  the  application  of  heat.  The  sheet  is  fed  to  a 
iupport  station  resin  side  up.  Air  is  blown  through  heating 
ilements  and  through  an  opening  (openings)  located  across 
he  width  of  the  sheet  on  to  the  sheet  at  the  support  station.  The 
lot  air  is  recirculated. 

FIG.8  M 
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Description 

METHOD  AND  APPARATUS  FOR  GLOSSING  SHEETS 

The  present  invention  relates  to  a  method  and 
apparatus  for  glossing  sheets. 

Apparatus  for  the  application  of  heat  to  coated  5 
substrates  are  known.  For  example,  see  US-A-1, 
399,160;  1,913,704;  3,349,222;  3,478,665;  3,517,164; 
3,621.201;  3,857,189;  3,902,041;  4,021,641; 
4,059,394;  4,147,922;  4,464,561;  4,537,492;  and 
4,596,920.  10 

A  coated  substrate  such  as  a  developer  sheet  is 
typically  heated  in  order  to  provide  a  glossy  finish 
thereon.  Such  developer  sheets  are  used  in  con- 
junction  with  conventional  pressure-sensitive  copy 
paper  or  photosensitive  imaging  systems  employing  15 
microcapsules  to  provide  visible  images  upon 
contact  with  a  colour  former  which  is  image-wise 
released  from  the  microcapsules  and  transferred  to 
the  developer  sheet. 

Photosensitive  imaging  systems  employing  micro-  20 
encapsulated  radiation  sensitive  compositions  are 
the  subject  of  US-A-4,399,209  and  US-A-4,440,846. 
These  imaging  systems  are  characterized  in  that  an 
imaging  sheet  including  a  layer  of  microcapsules 
containing  a  photosensitive  composition  in  the  25 
internal  phase  is  image-wise  exposed  to  actinic 
radiation.  In  the  most  typical  embodiments,  the 
photosensitive  composition  is  a  photopolymerizable 
composition  including  a  polyethylenically  unsatu- 
rated  compound  and  a  photoinitiator  and  is  encap-  30 
sulated  with  a  colour  former.  Exposure  image-wise 
hardens  the  internal  phase  of  the  microcapsules. 

US-A-4,399,209  discloses  a  transfer  system  in 
which  the  imaging  sheet  is  assembled  with  a 
developer  sheet  prior  to  being  subjected  to  a  35 
rupturing  force.  Upon  passing  through  the  develop- 
ment  station  in  contact  with  the  developer  sheet,  the 
microcapsules  rupture  and  image-wise  release  the 
interna!  phase  whereupon  the  colour  former  mi- 
grates  to  the  developer  sheet  where  it  reacts  with  a  40 
dry  developer  and  forms  a  colour  image.  The  imaging 
system  can  be  designed  to  reproduce  monochro- 
matic  or  polychromatic  full  colour  images. 

Apparatus  for  glossing  the  developer  sheets  of 
the  foregoing  imaging  systems  are  becoming  45 
known.  Our  US-A-4,761,311  discloses  an  apparatus 
for  glossing  the  developer  sheets  wherein  a  de- 
veloper  sheet  is  fed  between  the  convex  side  of  a 
heated  plate  and  a  continuous  belt  held  snugly 
against  the  convex  side  of  the  plate  ;  the  thermoplas-  50 
tic  resin  side  of  the  developer  sheet  is  adjacent  to 
the  belt.  U.  S.  Patent  Application  Serial  No.  016,311, 
filed  February  19,  1987  discloses  an  apparatus  for 
glossing  the  developer  sheets  wherein  a  developer 
sheet  is  fed  between  a  heated  belt  and  a  source  of  55 
radiant  energy  disposed  within  a  reflector;  the 
thermoplastic  resin  side  of  the  developer  sheet  is 
adjacent  to  the  source  of  radiant  energy.  Apparatus 
for  glossing  developer  sheets  is  disclosed  at 
#  27660,  Research  Disclosure  (April  1  987)  wherein  a  60 
developer  sheet  is  fed  between  a  heated  driven 
roller  and  an  idler  roller.  Also,  a  developer  sheet  can 
be  glossed  by  placing  in  a  hot  oven. 

Known  processes  for  glossing  sheets  suffer  from 
numerous  disadvantages.  Thermoplastic  resins, 
which  are  capable  of  forming  a  film  upon  the 
application  of  heat,  are  extremely  sticky  compared 
to  dry  silver  film,  conventional  film,  and  xerographic 
copies;  thus,  the  release  conditions  of  the  sheet 
surface  are  more  critical.  In  hot  roller  glossing 
methods,  the  high  contact  pressure  may  cause 
adhesion  of  the  thermoplastic  resin  to  the  hot 
rollers.  In  methods  involving  heated  surfaces,  adhe- 
sion  of  the  thermoplastic  resin  may  also  be  a 
problem.  Also,  known  glossing  methods  tend  not  to 
achieve  an  even  gloss  with  respect  to  image  density 
and  also  tend  to  be  slow.  Additionally,  the  energy 
requirements  of  glossing  processes  are  higher  than 
known  photographic,  glossing,  and  xerographic 
toner  fusing  technologies. 

Thus,  a  need  exists  in  the  art  for  an  apparatus  for 
glossing  sheets  wherein  no  adhesion  of  the  thermo- 
plastic  resin  to  another  surface  results  and  a  high 
throughput  is  achieved. 

Certain  thermoplastic  resins  are  capable  of  for- 
ming  a  film  which  imparts  gloss  to  the  sheet  upon 
the  application  of  heat.  This  film  is  essentially 
transparent.  The  film  imparts  a  gloss  finish  when  the 
image  is  formed  on  an  opaque  background  and  it 
transmits  light  efficiently  when  the  image  is  formed 
on  a  transparent  background  to  provide  a  trans- 
parency.  A  glossy  film  improves  perceived  image 
quality  by  increasing  colour  saturation. 

The  present  invention  provides  in  one  aspect 
thereof,  an  apparatus  for  glossing  a  sheet  having  a 
thermoplastic  resin  on  the  surface  thereof,  said 
thermoplastic  resin  being  capable  of  forming  a  film 
which  imparts  gloss  upon  the  application  of  heat, 
characterised  in  comprising:  sheet  supporting 
means  ;  sheet  feeding  means  for  feeding  a  said  sheet 
on  to  said  sheet  supporting  means  with  the  resin 
side  of  said  sheet  away  from  said  sheet  supporting 
means;  heating  elements;  a  blower  adapted  for 
blowing  air  through  said  heating  elements  to 
generate  hot  air  which  is  blown  on  to  said  sheet,  said 
heating  elements  being  located  between  said  blower 
and  said  sheet  supporting  means  in  the  direction  of 
air  flow;  means  for  recirculating  said  hot  air;  said  hot 
air  being  blown  on  to  said  sheet  through  openings 
(an  opening)  located  across  the  width  of  said  sheet. 

Unlike  hot  roller  apparatus  where  the  high  contact 
pressure  of  the  hot  rollers  on  the  sheet  causes 
adhesion  of  the  thermoplastic  resin  to  the  hot 
rollers,  the  apparatus  of  the  present  invention  is 
advantageous  because  the  thermoplastic  resin  is 
not  in  contact  with  any  surface.  Hence,  the  appara- 
tus  of  the  present  invention  eliminates  the  adhesion 
of  the  thermoplastic  resin  on  the  sheet  to  another 
surface. 

In  a  second  and  alternative  aspect  of  the  present 
invention,  there  is  provided  a  method  for  glossing  a 
sheet  having  a  thermoplastic  resin  on  the  surface 
thereof,  said  thermoplastic  resin  being  capable  of 
forming  a  film  which  imparts  gloss  upon  the 
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appncauon  or  neat,  tne  metnoa  being  characterised 
in  comprising  the  steps  of:  feeding  said  sheet  to  a 
support  station  resin  side  up;  blowing  air  through 
heating  elements  and  through  openings  (an  open- 
ing)  located  across  the  width  of  said  sheet  on  to  said 
sheet  at  said  support  station;  and  recirculating  hot 
air. 

The  invention  is  hereinafter  more  particularly 
described  by  way  of  example  only  with  reference  to 
the  accompanying  drawings,  in  which: 

Fig.  1  is  a  cross-sectional  schematic  view  of  a 
developer  sheet  useful  in  apparatus  in  accord- 
ance  with  the  present  invention  ; 

Fig.  2  is  a  view  of  the  developer  sheet  of  Fig.  1 
after  image-wise  transfer  of  the  colour  former 
thereto; 

Fig.  3  is  a  view  of  the  developer  sheet  of  Fig.  2 
after  coalescing  of  the  thermoplastic  developer 
resin  to  provide  a  high  gloss  finish  ; 

Fig.  4  is  a  view  of  the  developer  sheet  of  Fig.  2 
after  partial  coalescing  of  the  thermoplastic 
developer  resin  to  provide  a  matte  finish; 

Figs.  5-8  are  schematic  (and  part-sectional  in 
Figs.  6  to  8)  views  of  different  embodiments  of 
apparatus  in  accordance  with  the  present 
invention; 

Fig.  9  is  a  top  view  through  the  lower  surface 
of  the  pressure  manifold  of  Fig.  8;  and 

Fig.  10  is  a  top  view  through  the  upper 
surface  of  the  vacuum  manifold  of  Fig.  8. 

A  glossable  developer  sheet  useful  in  the  practice 
af  the  present  invention  is  schematically  shown  in 
Fig.  1  wherein  the  developer  sheet  is  designated 
generally  by  the  reference  numeral  10.  Particularly 
jseful  glossable  developer  sheets  are  disclosed  in 
Dur  European  Patent  Application  87307985.9  (EP- 
V0260129);  US-A-4,772,532  and  US-A-4,554,233. 
rhe  sheet  10  includes  a  support  12  which  is 
Dvercoated  by  a  layer  14  of  a  finely  divided 
:hermoplastic  developer  resin.  Useful  materials  for 
tie  support  12  include  both  opaque  substrates  such 
is  paper  and  transparent  substrates  such  as  a 
Dolyethylene  terephthalate  film.  However,  preferably, 
:he  support  12  is  paper. 

Upon  image-wise  transfer  of  a  colour  former  to  the 
surface  of  sheet  10,  a  visible  image  16  is  formed  in 
ayer  14  as  shown  by  the  cross-hatching  in  Fig.  2. 
rhe  visible  image  16  is  usually  the  product  of  an 
icid-base  reaction  between  the  colour  former, 
vhich  is  usually  an  electron  donor,  and  the  thermo- 
jlastic  developer  resin,  which  is  usually  an  electron 
icceptor. 

After  developing  the  image  16,  the  developer 
sheet  10  is  subjected  to  a  method  in  accordance 
vith  the  present  invention  to  gloss  the  thermoplastic 
Jeveloper  resin  on  the  developer  sheet.  By  varying 
he  process  temperature  degrees  of  gloss  ranging 
rom  matte  to  low  gloss  to  high  gloss  can  be 
)btained.  For  example,  Fig.  3  schematically  illus- 
rates  a  high  gloss  finish  on  the  developer  sheet  10. 
'he  thermoplastic  developer  resin  14  is  essentially 
:ompletely  coalesced  into  a  thin,  continuous,  trans- 
ient  film.  An  intermediate  degree  of  gloss  is 
ichematically  shown  in  Fig.  4  in  which  partial 
;oalescence  of  the  layer  14  gives  a  finish  which  is 

glossier  than  the  uncoalesced  intermediate  of  Fig.  2 
but  less  glossy  than  the  finish  of  Fig.  3.  Where  the 
developer  sheet  is  to  be  used  as  a  transparency,  the 
support  film  is  transparent  and  complete  coaies- 

5  cence  of  the  developer  resin  is  used. 
Useful  developer  materials  14  are  finely  divided 

reactive  thermoplastic  pigments  which  are  capable 
of  reacting  with  a  colour  former  and  forming  a  colour 
image.  Their  melting  points  typically  range  from 

10  about  100  to  200°  C,  but  those  skilled  in  the  art  will 
appreciate  that  materials  with  higher  and  lower 
melting  points  may  also  be  useful.  Preferably,  resins 
have  a  melting  range  of  about  120  to  130°C  are  used. 
The  particle  size  is  preferably  in  the  range  of  about 

15  0.5  to  25  microns. 
Fig.  5  illustrates  a  glossing  unit  18  constructed 

according  to  the  present  invention.  A  first  set  of 
rollers  20  is  used  to  feed  the  sheet  22  onto  the 
transport  platform  24.  Warm  rollers  can  be  used  to 

20  preheat  the  resin  layer  so  that  less  energy  is 
required  during  the  hot  air  step.  The  thermoplastic 
resin  side  of  the  sheet  22  is  away  from  the  transport 
platform  24.  The  transport  platform  24  has  a  slot  26 
therein;  the  slot  26  is  a  heating  fan  outlet  which 

25  extends  substantially  across  the  width  of  the 
transport  platform  24. 

Heating  elements  28  are  located  below  the  slot  26 
in  the  transport  platform  24  to  provide  heat  for 
glossing.  In  order  to  provide  sufficient  heat  for 

30  glossing  the  thermoplastic  resin,  useful  heating 
elements  28  operate  at  a  temperature  of  about  1250° 
to  1750°C.  A  blower  30  is  located  beneath  the 
heating  elements  28  for  blowing  air  through  the 
heating  elements  28  to  generate  hot  air  which  is 

35  uniformly  blown  onto  the  sheet  22.  A  useful  blower 
30  blows  about  0.283  to  2.83  m3/min  of  air  onto 
sheet  28.  The  light  air  pressure  exerted  on  the  sheet 
22  raises  the  sheet  22  off  the  transport  platform  24; 
this  action  ensures  even  thermal  contact  because 

to  the  sheet  22  is  then  backed  by  an  air  gap. 
After  a  sufficient  portion  of  the  sheet  22  has  been 

fed  beyond  the  heating  fan  outlet,  the  sheet  22  falls 
back  onto  the  transport  platform  24.  After  the  sheet 
22  has  passed  over  the  transport  platform  24,  a 

t5  second  set  of  cold  rollers  32  receives  the  sheet  22 
and  ejects  the  sheet  22  from  the  glossing  unit  18.  It 
should  be  understood  that  the  distance  between  the 
first  set  of  cold  rollers  20  and  the  second  set  of  cold 
rollers  32  is  equal  to  or  less  than  the  length  of  sheet 

50  22  in  order  for  the  rollers  to  move  the  sheet  over 
transport  platform  24  as  shown  in  Fig.  5. 

Fig.  6  illustrates  a  second  glossing  unit  34  also  in 
accordance  with  the  present  invention.  A  first  set  of 
rollers  36  is  used  to  feed  the  sheet  38  on  to  a  belt  40. 

55  Warm  rollers  can  be  used  to  preheat  the  resin  layer 
so  that  less  energy  is  required  during  the  hot  air 
step.  Typically,  the  belt  40  is  placed  around  roller 
means.  The  belt  40  transports  the  sheet  38  through 
the  glossing  unit  34.  The  thermoplastic  resin  side  of 

>0  the  sheet  38  is  away  from  the  belt  40.  At  the  heat 
application  location  42,  support  means  44  is  located 
beneath  belt  40  to  provide  support  for  the  belt  40 
and  also  for  sheets  38  situated  on  belt  40.  Preferably, 
the  support  means  44  has  a  nonconductive  surface. 

>5  Otherwise,  if  a  conductive  surface  is  used,  hot  spots 



5 EP  0  329  439  A2 6 

can  occur,  and  also,  the  heat  would  be  distributed 
throughout  the  glossing  unit  34.  Heating  pads  which 
contact  the  back  surface  of  support  means  44  can 
be  used  so  as  to  increase  throughput. 

Heating  elements  46  are  located  above  belt  40  at 
the  heat  application  location  42  to  provide  heat  for 
the  glossing.  In  order  to  provide  sufficient  heat  for 
glossing  the  thermoplastic  resin,  useful  heating 
elements  46  operate  at  a  temperature  of  about  1  250° 
to  1750°.  A  blower  48  is  located  above  the  heating 
elements  46  for  blowing  air  through  the  heating 
elements  46  to  generate  hot  air  which  is  uniformly 
blown  onto  the  sheet  38.  A  useful  blower  48  blows 
about  0.283  to  2.83  m3/min  of  air  onto  sheet  38. 
Preferably,  the  sheet  38  has  been  heated  prior  to 
entering  the  glossing  unit  34  so  that  the  sheet  38  will 
not  act  as  a  heat  sink  with  respect  to  the  hot  air 
blown  onto  sheet  38.  A  vertical  baffle  50  is  situated 
near  the  heating  elements  46  so  that  the  hot  air  is 
directed  in  a  narrow  cross  section  across  the  width 
of  the  sheet  38  as  indicated  by  the  arrow. 

After  the  hot  air  is  blown  onto  the  sheet  38,  the  air 
is  circulated  back  through  the  blower  48  as  indicated 
by  the  arrow.  As  a  result  of  the  air  recirculation,  the 
energy  requirements  of  the  glossing  unit  34  are 
decreased. 

After  the  sheet  38  has  passed  beyond  the  heat 
application  area  42,  a  second  set  of  cold  rollers  52 
receives  the  sheet  38  and  ejects  the  sheet  38  from 
the  glossing  unit  34. 

Fig.  7  illustrates  a  further  glossing  unit  also  in 
accordance  with  the  present  invention.  A  first  set  of 
rollers  56  is  used  to  feed  the  sheet  58  into  the 
glossing  unit  54.  Again,  warm  rollers  can  be  used  to 
preheat  the  resin  so  that  less  energy  is  required 
during  the  hot  air  step.  The  thermoplastic  resin  side 
of  the  sheet  58  is  away  from  the  sheet  supporting 
means. 

A  means  is  located  above  the  sheet  supporting 
means  for  blowing  hot  air  onto  the  sheet  58.  The 
means  comprises  a  housing  60  having  heating 
elements  62  located  therein  to  provide  heat  for  the 
glossing.  In  order  to  provide  sufficient  heat  for 
glossing  the  thermoplastic  resin,  useful  heating 
elements  62  operate  at  a  temperature  of  about  1250° 
to  1750°C.  A  blower  64  is  located  in  the  housing  60 
for  blowing  air  through  the  heating  elements  62  to 
generate  hot  air  which  is  uniformly  blown  onto  sheet 
58  through  an  opening  which  extends  across  the 
width  of  sheet  58  as  indicated  by  the  arrow.  A  useful 
blower  64  blows  about  0.283  to  2.83  m3/min  of  air 
onto  sheet  58.  A  vertical  baffle  66  is  situated  near  the 
heating  elements  62  so  that  the  hot  air  is  directed 
onto  the  sheet  58  through  an  opening  which  extends 
across  the  width  of  sheet  58  as  indicated  by  the 
arrow.  A  portion  of  the  hot  air  passes  beneath  the 
baffle  66  and  over  the  baffle  67,  and  is  circulated 
back  through  the  blower  64  as  indicated  by  the 
arrow.  The  horizontal  baffle  67  helps  to  prevent 
fluttering,  due  to  the  air  flow,  of  the  sheet  58  as  it 
passes  through  glossing  unit  54. 

Vacuum  means  68  is  located  below  the  belt  56  for 
sucking  in  the  hot  air.  The  application  of  the  vacuum 
as  shown  by  the  multiple  arrows  helps  to  ensure  that 
the  sheet  58  does  not  flutter  due  to  the  air 

application  as  the  sheet  58  passes  over  the 
horizontal  upper  surface  of  vacuum  means  68.  The 
glossing  unit  54  also  includes  air  recirculation  means 
70.  Typically,  the  air  recirculation  means  70  com- 

5  prises  a  pipe  which  runs  from  the  vacuum  means  68 
to  the  housing  60;  the  air  flows  as  shown  by  the 
arrow  through  air  recirculation  means  70  and  back 
through  blower  64.  Although  not  illustrated,  it  should 
be  understood  that  the  air  recirculation  means  70  is 

10  positioned  so  that  it  does  not  interfere  with  the 
feeding  of  sheets  58  into  the  glossing  unit  54.  As  a 
result  of  the  air  recirculation,  the  energy  require- 
ments  of  the  glossing  unit  54  are  less  than  other 
units.  When  the  sheet  58  is  emerging  from  the 

15  glossing  unit  54,  a  second  set  of  cold  rollers  72 
receives  the  sheet  58  and  ejects  the  sheet  58  from 
the  glossing  unit  54.  It  should  be  understood  that  the 
distance  between  the  first  set  of  cold  rollers  56  and 
the  second  set  of  cold  rollers  72  is  equal  to  or  less 

20  than  the  length  of  sheet  58  in  order  for  the  rollers  to 
move  the  sheet  over  vacuum  means  68. 

Fig.  8  illustrates  a  further  embodiment  of  glossing 
unit  74  in  accordance  with  the  present  invention.  A 
first  set  of  rollers  76  is  used  to  feed  the  sheet  78  into 

25  the  glossing  unit  74.  Again,  warm  rollers  can  be 
used.  The  thermoplastic  resin  side  of  the  sheet  78  is 
away  from  the  sheet  supporting  means. 

A  manifold  is  located  above  the  sheet  supporting 
means  for  blowing  hot  air  onto  the  sheet  78.  An  air 

30  gap  exists  between  the  bottom  of  the  manifold  and 
the  thermoplastic  resin  side  of  the  sheet  78.  The 
manifold  comprises  a  housing  80  having  heating 
elements  82  located  therein  to  provide  heat  for  the 
glossing.  In  order  to  provide  sufficient  heat  for 

35  glossing  the  thermoplastic  resin,  useful  heating 
elements  82  operate  at  a  temperature  of  about  1250° 
to  2750°  C.  A  blower  84  is  located  in  the  housing  80 
for  blowing  air  as  shown  by  the  arrow  through  the 
heating  elements  82  to  generate  hot  air  which  is 

40  uniformly  blown  onto  the  entire  surface  of  sheet  78. 
A  useful  blower  84  blows  about  0.283  to  2.  83m3/min 
of  air  onto  the  entire  surface  of  the  sheet  78. 
Preferably,  the  housing  80  is  a  pressure  manifold. 

In  order  to  evenly  distribute  the  hot  air  over  the 
45  sheet  78,  the  lower  surface  86  of  the  pressure 

manifold  has  a  plurality  of  holes  therein  in  a  regular 
pattern.  The  term  regular  as  used  herein  means  that 
the  distances  between  holes  are  regular  or  constant. 
A  particularly  useful  regular  pattern  of  holes  is  the 

50  pattern  shown  in  Fig.  9. 
Vacuum  means  88  for  sucking  in  the  hot  air  is 

located  below  housing  80.  Preferably,  the  vacuum 
means  88  is  a  vacuum  manifold.  The  application  of 
the  vacuum  as  shown  by  the  multiple  arrows  helps  to 

55  ensure  that  the  sheet  78  does  not  flutter  due  to  the 
air  application  as  it  passes  over  the  horizontal  upper 
surface  90  of  vacuum  means  88. 

As  shown  in  Fig.  10,  the  upper  surface  90  of  the 
vacuum  manifold  has  a  plurality  of  holes  therein.  The 

60  innermost  section,  which  is  outlined  by  dotted  lines, 
corresponds  to  the  area  of  the  sheet  78  for  holding 
the  sheet  78  down;  the  perimeter  section  has  holes 
in  a  regular  pattern  for  passage  of  the  hot  air 
therethrough. 

65  The  glossing  unit  74  also  includes  air  recirculation 

4 
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means  lypicany,  xne  air  recirculation  means 
comprises  a  pipe  which  runs  from  the  vacuum 
manifold  to  the  pressure  manifold;  the  air  flows  as 
shown  by  the  arrow  through  air  recirculation  means 
92  and  back  through  blower  84.  As  illustrated,  the  air 
recirculation  means  92  is  positioned  so  that  it  does 
not  interfere  with  the  feeding  of  sheets  78  into  the 
glossing  unit  74.  As  a  result  of  the  air  recirculation, 
the  energy  requirements  of  the  glossing  unit  74  are 
less  than  other  units.  When  the  sheet  78  is  emerging 
from  the  glossing  unit  74,  a  second  set  of  cold  rollers 
94  receives  the  sheet  78  and  ejects  the  sheet  78 
from  the  glossing  unit  74.  It  should  be  understood 
that  the  distance  between  the  first  set  of  cold  rollers 
76  and  the  second  set  of  cold  rollers  94  is  equal  to  or 
less  than  the  length  of  sheet  78  in  order  for  the 
rollers  to  move  the  sheet  over  the  vacuum  manifold. 

oiaims 

1  .  An  apparatus  for  glossing  a  sheet  having  a 
thermoplastic  resin  on  the  surface  thereof,  said 
thermoplastic  resin  being  capable  of  forming  a 
film  which  imparts  gloss  upon  the  application  of 
heat,  characterised  in  comprising:  sheet  sup- 
porting  means;  sheet  feeding  means  for  feed- 
ing  a  said  sheet  on  to  said  sheet  supporting 
means  with  the  resin  side  of  said  sheet  away 
from  said  sheet  supporting  means;  heating 
elements;  a  blower  adapted  for  blowing  air 
through  said  heating  elements  to  generate  hot 
air  which  is  blown  on  to  said  sheet,  said  heating 
elements  being  located  between  said  blower 
and  said  sheet  supporting  means  in  the  direc- 
tion  of  air  flow;  means  for  recirculating  said  hot 
air;  said  hot  air  being  blown  on  to  said  sheet 
through  openings  (an  opening)  located  across 
the  width  of  said  sheet. 

2.  Apparatus  according  to  Claim  1,  further 
characterised  in  comprising  a  housing  mounted 
above  said  supporting  means  and  containing 
said  heating  elements  and  said  blower,  said 
housing  defining  an  open  lower  end  adjacent 
said  sheet  supporting  means,  a  first  baffle 
mounted  within  said  housing  for  operatively 
directing  air  flow  from  said  blower  through  said 
heating  element  and  toward  said  open  end,  and 
a  second  baffle  mounted  at  a  lower  portion  of 
said  housing  and  extending  over  and  parallel  to 
said  feeding  path,  said  second  baffle  closing  a 
portion  of  said  open  end  and  terminating  so  as 
to  define  an  opening  at  a  lower  portion  of  said 
housing,  said  first  baffle  further  terminating  at  a 
lower  end  remote  from  said  second  baffle, 
whereby  said  first  baffle  further  defines  a 
recirculation  path  from  said  opening  to  said 
blower,  and  said  second  baffle  provides  a  shield 
for  a  sheet  moved  by  said  feeding  means  past 
said  opening(s). 

3.  Apparatus  according  to  Claim  1,  further 
characterised  in  comprising  a  housing  mounted 
above  said  supporting  means  and  containing 
said  heating  elements  and  said  blower,  and 
vacuum  means  located  below  said  sheet  sup- 

porting  means  for  operatively  sucking  in  said 
hot  air. 

4.  Apparatus  according  to  Claim  3,  further 
characterised  in  that  said  recirculating  means 

5  includes  a  pipe  which  runs  from  said  vacuum 
means  to  said  housing. 

5.  Apparatus  according  to  Claim  4,  further 
characterised  in  that  said  opening  is  covered  by 
a  plate  having  a  plurality  of  holes  therein  to 

10  comprise  a  pressure  manifold. 
6.  Apparatus  according  to  any  of  Claims  3,  4, 

or  5,  further  characterised  in  that  said  vacuum 
means  includes  a  vacuum  manifold  mounted 
beneath  said  housing  and  having  an  upper 

15  surface,  a  first  portion  of  said  upper  surface 
defining  a  portion  of  said  sheet  supporting 
means  and  a  second  portion  of  said  upper 
surface  being  remote  from  said  sheet  suppor- 
ting  means,  said  upper  surface  further  defining 

20  a  plurality  of  inlet  openings,  with  a  greater 
number  of  said  inlet  openings  being  defined  in 
said  second  portion  for  removal  of  air  from  the 
vicinity  of  the  sheet  than  in  said  first  portion  for 
holding  the  sheet. 

25  7.  A  method  for  glossing  a  sheet  having  a 
thermoplastic  resin  on  the  surface  thereof,  said 
thermoplastic  resin  being  capable  of  forming  a 
film  which  imparts  gloss  upon  the  application  of 
heat,  the  method  being  characterised  in  com- 

30  prising  the  steps  of:  feeding  said  sheet  to  a 
support  station  resin  side  up;  blowing  air 
through  heating  elements  and  through  open- 
ings  (an  opening)  located  across  the  width  of 
said  sheet  on  to  said  sheet  at  said  support 

35  station  ;  and  recirculating  hot  air. 
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