
(19) J  

(12) 

(43)  Date  of  publication: 
09.10.1996  Bulletin  1996/41 

(21)  Application  number:  95116618.0 

(22)  Date  of  filing:  21  .10.1  995 

~ ™   ii  1  1  m i   ii  ii  n i l   l i n n   i  ii  i  ii 
European  Patent  Office 

Office  europeen  des  brevets  (11)  E P   0  7 3 6   3 7 8   A 1  

EUROPEAN  PATENT  A P P L I C A T I O N  

ation:  (51)  |nt.  CI.6:  B41F  1 5 / 0 8  

(84)  Designated  Contracting  States:  (74)  Representative:  Schubert,  Siegmar,  Dipl.-lng.  et 
CH  DE  FR  GB  IT  LI  NL  al 

Patentanwalte 
(30)  Priority:  07.04.1995  J  P  82225/95  Dr.  Weinhold,  Dannenberg, 

Dr.  Gudel,  Schubert 
(71  )  Applicant:  TOSHIN  KOGYO  CO.  LTD.  Grosse  Eschenheimer  Strasse  39 

Amagasaki-shi  Hyogo-ken  (JP)  6031  3  Frankfurt  (DE) 

(72)  Inventor:  Ichinose,  Shiro 
Nishinomiya-shi,  Hyogo-ken  (JP) 

(54)  Method  and  device  for  separating  a  screen  on  a  flat  screen  textile  printing  machine 

(57)  When  a  color  paste  is  squeeged  by  a  squee- 
gee  in  printing  the  fabric  by  a  flat  screen  textile  printing 
machine,  a  screen  (118  b)  is  separated  from  the  surface 
of  the  fabric  by  raising  a  screen  frame  (118  a)  at  the  side 

of  start  of  squeegee  (1  1  4)  travel  at  the  same  time  as,  or 
with  a  slight  time  lag  after,  the  start  of  squeegeeing, 
while  squeegeeing  is  carried  out. 
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Description 

Field  of  the  Invention 

The  present  invention  relates  to  a  method  and  a  s 
device  for  separating  a  screen  from  the  fabric  on  a  flat 
screen  textile  printing  machine. 

In  printing  the  fabric  by  a  flat  screen  textile  printing 
machine,  a  color  paste  is  forced  through  a  screen  with  a 
squeegee  onto  the  surface  of  the  fabric  to  be  printed  on.  w 
For  this  purpose,  the  squeegee  must  be  pressed 
against  the  screen  so  as  to  slightly  bend  the  forward 
end  of  squeegee. 

After  squeegeeing,  the  screen  remains  in  a  sticky 
state  on  the  surface  of  the  fabric  because  of  the  vis-  is 
cousness  of  the  color  paste.  Consequently  it  becomes 
necessary  to  peel  off  the  screen  from  the  fabric  before 
subsequent  squeegeeing. 

Description  of  Prior  Art  20 

Generally  the  screen  has  been  separated  from  the 
fabric  by  the  following  method. 

After  squeegeeing,  the  screen  is  separated  from 
the  fabric  by  its  rise  in  an  inclined  position,  more  specif-  25 
ically  by:  a)  alternately  raising  the  forward  end  and  the 
rear  end  of  the  screen,  piecemeal  with  a  time  interval,  b) 
raising  only  one  end  of  the  screen,  or  c)  raising  one  end 
of  the  screen  at  the  side  of  completion  of  squeegeeing 
after  lift  of  the  squeegee  at  said  side  and,  after  a  time  30 
interval,  the  other  end. 

The  reason  for  raising  the  screen  to  bring  it  in  an 
inclined  position  is  to  prevent  the  screen  from  flipping 
against  the  viscosity  of  color  paste  by  the  separation  of 
the  screen.  If  the  screen  flips,  the  residual  color  paste  35 
on  the  screen  meshes  would  be  scattered  around  over 
the  surface  of  the  fabric.  The  printed  textile  soiled  with 
the  scattered  color  paste  is  treated  as  a  defective  prod- 
uct. 

The  screen  should  be  slowly  raised  into  an  inclined  40 
position  to  achieve  a  satisfactory  result  according  to 
conventional  methods.  In  this  case,  the  operating  rate  in 
a  printing  cycle  is  unavoidably  much  lowered.  Currently 
the  separation  of  screen,  however,  is  conducted  at  a 
specific  speed  for  the  priority  to  efficiency  despite  the  45 
production  of  defective  products. 

Conventionally  the  screen  has  been  moved  upward 
and  downward  by  a  printing  unit  comprising  an  assem- 
bly  of  a  screen  stretched  over  a  screen  frame,  a  support 
for  the  screen  frame,  a  squeegee(s),  a  squeegee  car-  so 
rier,  a  motor  for  the  travel  of  squeegee,  a  transmission 
mechanism  for  the  transmission  of  the  motion  from  the 
motor,  guide  rails  for  the  travel  of  the  squeegee,  etc.,  the 
printing  unit  being  adapted  to  ascend  and  descend.  The 
printing  unit  of  the  prior  art  is  relatively  heavy  and  has  a  55 
complicated  structure.  Moreover,  a  large-scale  device  of 
sophisticated  structure  is  required  for  the  ascent  and 
descent  of  the  printing  unit. 

Summary  of  the  Invention 

An  object  of  the  present  invention  is  to  provide  a 
method  and  a  device  for  separating  a  screen  from  the 
fabric  in  the  operation  of  a  flat  screen  textile  printing 
machine  without  lowering  the  operating  rate  in  a  printing 
cycle  to  achieve  a  satisfactory  result. 

Another  object  of  the  invention  is  to  enable  raising 
and  lowering  a  screen  by  small-scale,  simplified  means 
for  ascending  and  descending  the  screen. 

To  achieve  these  and  other  objects,  there  is  pro- 
vided,  according  to  the  invention,  a  method  of  separat- 
ing  a  screen  from  the  fabric  on  a  flat  screen  textile 
printing  machine  comprising:  at  least  one  flat  screen;  an 
upwardly  and  downwardly  movable  screen  frame  hav- 
ing  the  screen  stretched  thereover;  an  endless  belt 
extending  under  the  screen  for  transporting  the  fabric  to 
be  printed  on;  a  roller  having  a  starting  end  or  head  por- 
tion  of  the  endless  belt  reeved  therearound;  and  a  roller 
having  a  rear  end  or  tail  portion  of  the  endless  belt 
reeved  therearound,  at  least  one  of  the  rollers  being 
driven,  the  method  being  characterized  in  that  while 
squeegeeing  a  color  paste  with  a  squeegee,  the  screen 
frame  is  raised  at  the  side  of  start  of  squeegeeing, 
simultaneously  with,  or  slightly  later  than,  the  start  of 
squeegeeing,  whereby  the  screen  is  separated  from  the 
fabric. 

To  achieve  these  and  other  objects,  there  is  pro- 
vided,  according  to  the  invention,  a  device  for  separat- 
ing  a  screen  from  the  fabric  on  a  flat  screen  textile 
printing  machine  comprising:  at  least  one  flat  screen;  an 
upwardly  and  downwardly  movable  screen  frame  hav- 
ing  the  screen  stretched  thereover;  an  endless  belt 
extending  under  the  screen  for  transporting  the  fabric  to 
be  printed  on;  a  roller  having  a  starting  end  or  head  por- 
tion  of  the  endless  belt  reeved  therearound;  and  a  roller 
having  a  rear  end  or  tail  portion  of  the  endless  belt 
reeved  therearound,  at  least  one  of  the  rollers  being 
driven,  the  device  being  characterized  in  that  the  screen 
frame  is  ascended  and  descended  by  means  at  the  for- 
ward  and  backward  ends  in  a  direction  of  squeegee 
travel  and  that  at  least  one  of  forward  and  backward 
ends  of  the  screen  frame  is  connected  to  said  means  so 
that  the  end  of  the  screen  frame  is  turnable  around  an 
axis  orthogonal  to  the  direction  of  squeegee  travel. 

Brief  Description  of  the  Drawings 

FIG.  1  is  a  plan  view  schematically  showing  the  flat 
screen  textile  printing  machine  of  the  present  invention 
as  a  whole. 

FIG.  2  is  a  front  view  schematically  showing  the  tex- 
tile  printing  machine  of  FIG.  1  . 

FIG.  3  is  an  enlarged  view  of  a  printing  unit  in  the 
printing  machine  of  FIG.  1  . 

FIG.  4  is  a  plan  view  schematically  showing,  by  way 
of  example,  a  structure  of  the  machine  according  to  the 
invention  wherein  an  assembly  having  a  screen 
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stretched  over  a  screen  frame  is  mounted  on  a  textile 
printing  machine  frame. 

FIG.  5  is  a  cross  section  view  taken  along  the  line  V- 
V  of  FIG.  4. 

FIG.  6  (A)  is  an  elevation  showing  the  squeegeeing  s 
in  its  initial  stage,  and  FIG.  6  (B)  is  an  elevation  showing 
the  squeegeeing  and  the  separation  of  screen  in  their 
intermediate  stage. 

FIG.  7  (A)  is  an  elevation  showing  the  completion  of 
squeegeeing,  and  FIG.  7  (B)  is  an  elevation  showing  the  10 
separation  of  the  assembly  of  a  screen  and  screen 
frame  from  the  fabric. 

Preferred  Embodiment  of  the  Invention 
15 

The  present  invention  will  be  described  below  in 
greater  detail  with  reference  to  the  accompanying  draw- 
ings  showing  an  embodiment  of  the  invention. 

The  illustrated  embodiment  of  the  invention  is  an 
automatic  flat  screen  textile  printing  machine.  20 

A  flat  screen  textile  printing  machine  1  has  the 
same  structure  as  conventional  flat  screen  textile  print- 
ing  machines  except  for  means  for  raising  and  lowering 
a  screen  to  be  described  later.  The  screen  textile  print- 
ing  machine  1  is  schematically  shown  as  a  whole  in  25 
FIGS.  1  and  2. 

In  FIGS.  1  and  2,  indicated  at  2  is  a  roller  for  driving 
an  endless  belt  4  for  transporting  the  fabric  to  be  printed 
on  7;  at  3,  a  driven  roller;  at  5,  a  motor  for  intermittently 
moving  the  endless  belt  4;  and  at  6,  a  printing  table.  30 

The  screen  textile  printing  machine  1  has  printing 
units  1  1  arranged  side  by  side  with  a  predetermined 
spacing  on  a  screen  textile  printing  machine  frame  10. 
The  details  of  the  printing  unit  1  1  are  illustrated  in  FIG. 
3  (plan  view).  35 

Means  9  for  raising  and  lowering  the  screen  in  the 
printing  unit  1  1  has  a  structure  as  stated  below. 

The  details  of  the  means  9  are  shown  in  FIGS.  4 
and  5. 

An  assembly  1  1  8  having  a  screen  1  1  8b  stretched  40 
over  a  screen  frame  1  1  8a  is  connected  via  the  screen 
frame  1  1  8a  to  a  pair  of  support  bars  1  1  7,  1  1  7  extending 
widthwise  of  the  belt  4,  the  bars  117,  117  being 
arranged  side  by  side  in  parallel  lengthwise  of  the  belt  4. 

Four  brackets  115  are  attached  to  both  ends  of  45 
squeegee  guide  rails  109,  109  extending  in  parallel  with 
the  support  bars  117,  117.  The  support  bars  117,  117 
are  supported  at  their  ends  by  the  brackets  1  15  via  the 
means  9  serving  as  a  joint. 

The  means  9  includes  an  upwardly  and  down-  50 
wardly  movable  shaft  901  ,  an  actuator  903,  such  as  an 
air  cylinder,  joined  to  the  shaft  901  by  a  connector  902, 
and  a  vertically  movable  member  905  linked  to  a 
plunger  904  of  the  actuator  903. 

The  shaft  901  of  the  means  9  is  joined  by  thread  55 
connection  to  a  manually  turnable  adjusting  screw  116 
on  the  bracket  15.  The  shaft  901  is  ascended  and 
descended  by  the  turn  of  the  adjusting  screw  116, 
whereby  the  assembly  1  18  is  raised  and  lowered  by  the 
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support  bars  117,  1  1  7.  A  gap  s  between  a  carrier  por- 
tion  of  the  belt  4  and  the  screen  1  1  8b  opposed  to  the 
carrier  portion  can  be  adjusted  by  the  ascent  or  descent 
of  the  assembly  1  1  8. 

The  shaft  901  is  fitted  in  the  vertically  movable 
member  905  therethrough.  More  specifically,  the  shaft 
901  is  fitted  in  a  bore  formed  in  the  member  905  by  way 
of  so-called  clearance  fit.  The  member  905  is  ascended 
and  descended  by  the  plunger  904  of  the  actuator  903, 
whereby  the  assembly  1  1  8,  namely  the  screen  1  1  8b,  is 
ascended  and  descended,  relative  to  the  fabric  7  over 
the  belt  4.  Crevice-like  arms  117a,  117a  extending 
toward  the  brackets  115,  115  from  the  ends  of  the  sup- 
port  bars  1  1  7,  1  1  7  are  fixed  to  the  member  905  by  a  pin 
906  extending  in  a  direction  orthogonal  to  the  squee- 
geeing  direction  of  a  squeegee  114.  The  pin  906  is 
inserted  by  clearance  fit  in  bores  formed  in  the  arms 
117a,  117a. 

Since  the  vertically  movable  member  905  is  con- 
nected  to  the  arms  1  1  7a,  1  1  7a  extending  from  the  ends 
of  the  support  bars  117,  1  1  7  by  the  pin  906,  the  screen 
frame  1  1  8a  is  turnable  around  an  axis  orthogonal  to  the 
direction  of  squeegee  travel  at  one  side  and  at  the  other 
side  in  the  squeegeeing  direction  or  direction  of  squee- 
gee  travel  (direction  indicated  by  an  arrow  in  FIG.  3). 

The  pairs  of  squeegees  114,  114  arranged  in  the 
squeegeeing  direction  are  moved  together  in  the  direc- 
tion  indicated  by  an  arrow  in  FIG.  3.  When  the  preced- 
ing  squeegee  is  in  a  position  raised  or  elevated  from  the 
screen  1  18b,  namely  in  a  state  of  non-squeegeeing,  the 
following  squeegee  is  brought  into  contact  with  the 
screen  1  1  8b  to  accomplish  squeegeeing  by  pressure. 
The  squeegees  114,  1  14  are  operated  for  squeegeeing 
or  is  made  inoperative  for  non-squeegeeing  in  a  con- 
ventional  manner.  Therefore,  their  operation  or  non- 
operation  is  not  described  more  specifically. 

In  the  practice  of  the  invention,  while  the  squeegee 
is  moved  forward  in  contact  with  the  screen,  the  screen 
1  18b  is  raised  at  the  side  of  start  of  squeegeeing  simul- 
taneously  with,  or  slightly  later  than,  the  start  of  squee- 
geeing  in  order  to  achieve  the  intended  purpose. 

The  screen  can  be  moved  upward  for  separation 
from  the  fabric  in  the  manner  described  above. 

The  following  results  can  be  achieved  by  the 
method  of  separating  the  screen  according  to  the  inven- 
tion. 

According  to  the  method  of  the  invention,  the 
screen  is  raised  with  respect  to  the  fabric  for  the  separa- 
tion  of  screen  in  the  following  manner.  The  separation  of 
screen  is  initiated  with  a  squeegee  positioned  in  close 
vicinity  with  one  end  of  the  screen  frame  118a  at  the 
side  of  start  of  squeegee  travel.  Because  the  squeegee 
is  positioned  in  close  vicinity  with  one  end  of  the  screen 
frame  1  18a  at  the  side  of  start  of  squeegee  travel,  the 
initial  separation  of  screen  occurs  at  a  shorter  distance 
from  the  starting  point  than  by  conventional  methods 
with  the  screen  more  inclined  and  accordingly  less  or 
not  tensioned. 
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Consequently  the  flip  of  screen  is  avoided  at  the 
moment  of  separation  from  the  fabric  according  to  the 
method  of  the  invention  unlike  conventional  methods. 
After  initiation  of  separation  without  flipping,  the  screen 
is  smoothly  separated  from  the  fabric  by  its  upward  5 
movement  in  the  manner  described  above  while  squee- 
geeing  is  carried  out.  Accordingly  a  satisfactory  printing 
result  can  be  achieved  without  lowering  the  operating 
rate  in  a  printing  cycle  according  to  the  present  inven- 
tion.  10 

When  the  squeegee  has  advanced  to  the  terminal 
position,  the  screen  is  completely  separated.  Subse- 
quently  after  elevation  of  squeegee,  the  screen  frame 
1  1  8a  is  raised  at  its  end  from  the  other  side  than  the 
side  of  start  of  squeegeeing  until  the  screen  1  1  8b  is  15 
suspended  in  the  air  as  a  whole  together  with  the 
screen  frame  1  1  8a  above  the  fabric. 

FIGS.  6  (A),  (B)  show  the  initial  stage  of  squeegee- 
ing  and  the  intermediate  stage  of  squeegeeing  and  sep- 
aration  of  screen,  respectively.  FIGS.  7  (A),  (B)  illustrate  20 
the  final  stage  of  squeegeeing  and  the  complete  sepa- 
ration  of  screen  from  the  fabric,  respectively.  The  color 
paste  is  designated  30  in  FIGS.  6  and  7. 

The  squeegeeing  depicted  in  FIGS.  6  and  7  is 
advanced  from  the  right  side  to  the  left  side.  The  squee-  25 
geeing  progressing  from  the  left  side  to  the  right  side  is 
imaginable  by  substantially  reversing  the  views. 

According  to  the  invention,  the  assembly  of  the 
screen  frame  and  the  support  member  is  ascended  and 
descended  structurally  independently  of  the  other  com-  30 
ponents  of  the  printing  unit.  Due  to  this  structure,  the 
screen  can  be  easily  raised  and  lowered  using  a  minia- 
turized  actuator  in  the  means  for  ascending  and 
descending  the  screen,  or  in  other  words,  in  a  simplified 
and  facilitated  manner.  35 

In  this  way,  a  satisfactory  printing  result  can  be 
achieved  in  accordance  with  the  invention  without  low- 
ering  the  operating  rate  in  a  printing  cycle,  and  the 
screen  can  be  raised  by  miniaturized  and  simplified 
means  for  ascending  and  descending  the  screen.  40 

Claims 

1.  A  method  of  separating  a  screen  (118b)  from  the 
fabric  (7)  on  a  flat  screen  textile  printing  machine  45 
comprising:  at  least  one  flat  screen  (118b);  an 
upwardly  and  downwardly  movable  screen  frame 
(118a)  having  the  screen  (118b)  stretched  thereo- 
ver;  an  endless  belt  (4)  extending  under  the  screen 
(118b)  for  transporting  the  fabric  (7)  to  be  printed  so 
on;  a  roller  (3)  having  a  starting  end  or  head  portion 
of  the  endless  belt  reeved  therearound;  and  a  roller 
(2)  having  a  rear  end  or  tail  portion  of  the  endless 
belt  reeved  therearound,  at  least  one  of  the  rollers 
(3)  ,  (2)  being  driven,  the  method  being  character-  55 
ized  in  that  while  squeegeeing  a  color  paste  with 
squeegees,  the  screen  frame  is  raised  at  the  side  of 
start  of  squeegeeing  simultaneously  with,  or  slightly 

later  than,  the  start  of  squeegeeing,  whereby  the 
screen  is  separated  from  the  fabric. 

2.  A  device  for  separating  a  screen  (118b)  from  the 
fabric  (7)  on  a  flat  screen  textile  printing  machine 
comprising:  at  least  one  flat  screen  (118b);  an 
upwardly  and  downwardly  movable  screen  frame 
(1  1  8a)  having  the  screen  (1  1  8b)  stretched  thereo- 
ver;  an  endless  belt  (4)  extending  under  the  screen 
(1  1  8b)  for  transporting  the  fabric  (7)  to  be  printed 
on;  a  roller  (3)  having  a  starting  end  or  head  portion 
of  the  endless  belt  (4)  reeved  therearound;  and  a 
roller  (2)  having  a  rear  end  or  tail  portion  of  the  end- 
less  belt  (4)  reeved  therearound,  at  least  one  of  the 
rollers  (3),  (2)  being  driven,  the  device  being  char- 
acterized  in  that  the  screen  frame  (118a)  is 
ascended  and  descended  by  means  (9)  at  the  for- 
ward  and  backward  ends  of  the  screen  frame 
(118a)  in  a  direction  of  travel  of  squeegees  (114) 
and  that  at  least  one  of  the  forward  and  backward 
ends  of  the  screen  frame  (1  1  8a)  is  connected  to 
said  means  (9)  so  that  the  end  of  the  screen  frame 
(1  1  8a)  is  turnable  around  an  axis  orthogonal  to  the 
direction  of  squeegee  travel. 

4 



EP  0  736  378  A1 

5 



EP  0  736  378  A1 

(XI 

XT 

CD 

V 

hO  O  



EP  0  736  378  A1 

7 



EP  0  736  378  A1 

F  I  G .   4  

8 



EP  0  736  378  A1 

F I G .   5  

9 



EP  0  736  378  A1 

F  I  G .   6 ( A )  

1 1 8 b  TI4 1 1 8 a  

F  I  G .   6 ( B )  

1 1 4  

3 0  

1 1 8 b   1 1 8 a  

C _ > t  

10 



EP  0  736  378  A1 

J )  European  Patent  EUROPEAN  SEARCH  REPORT  APP'iCiti0n  ^  
Office  EP  95  11  6618 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.C1.6) 

A 

A 

A 

US-A-4  094  242  (SHIRO  ICHINOSE) 
*  column  7,  line  38  -  column  9,  line  19; 
figures  4A.4B  * 

FR-A-2  365  438  (SVECIA  SILKSCREEN) 
*  page  3,  line  25  -  page  5,  line  22; 
figures  1-6  * 

GB-A-2  013  572  (SVECIA  SILKSCREEN) 
*  page  2,  line  33  -  page  3,  line  90; 
figures  1-4  * 

US-A-4  858  527  (00ZEKI  MASANAO) 

EP-A-0  325  401  (00ZEKI  MASANAO) 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  6,  no.  246  (M-176)  [1124]  ,  4 
December  1982 
&  JP-A-57  142366  (TOUSHIN  K0GY0)  ,  3 
September  1982, 
*  abs t ract   * 

1,2 

1,2 

1,2 

B41F15/08 

TECHNICAL  FIELDS 
SEARCHED  (lnt.CI.6) 

B41F 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 

THE  HAGUE 
Date  of  completion  of  the  search 
18  July  1996 Loncke,  J 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application L  :  document  dted  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

11 


	bibliography
	description
	claims
	drawings
	search report

