
(19) J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (11) E P   0  7 7 1   7 4 6   A 1  

(12) EUROPEAN  PATENT  A P P L I C A T I O N  
published  in  accordance  with  Art.  158(3)  EPC 

(43)  Date  of  publication:  (51)  int.  CI.6:  B65H  3 / 0 0  
07.05.1997  Bulletin  1997/19 

(86)  International  application  number: 
(21)  Application  number:  96912230.8  PCT/JP96/01122 

(22)  Date  of  filing:  24.04.1996  (87)  International  publication  number: 
WO  96/33936  (31.10.1996  Gazette  1996/48) 

(84)  Designated  Contracting  States:  (72)  Inventor:  NAKAMURA,  Yoshizo, 
BE  DE  DK  FR  GB  IT  SE  C/O  Tokai  Co.,  Ltd. 

Takamatsu-shi,  Kagawa  761  (JP) 
(30)  Priority:  28.04.1995  JP  129447/95 

(74)  Representative:  Schwabe  -  Sandmair  -  Marx 
(71  )  Applicant:  TOKAI  CO.,  LTD.  Stuntzstrasse  1  6 

Kagawa  761  (JP)  81677  Munchen  (DE) 

(54)  CLOTH  PIECE  GRASPING  DEVICE 

(57)  Provided  is  a  cloth  gripping  device  for  grasping 
a  single  piece  of  cloth  in  a  pile  of  pieces  of  cloth. 

According  to  the  cloth  gripping  device  of  the 
present  invention,  small  gripping  members  are  so  pro- 
vided  inside  large  gripping  members  that  they  can  slide 
between  them  and  can  grasp  a  small  portion  of  a  piece 
of  cloth  in  a  pile  of  pieces  of  cloth.  Following  which, 
while  the  piece  of  cloth  is  held  by  the  small  gripping 
members,  a  large  portion  of  the  cloth  is  grasped  by  the 
large  gripping  members,  and  the  piece  of  cloth  is  held 
suspended  therefrom. 
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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  cloth  gripping  s 
device  that  is  used  in  industrial  plants,  such  as  laun- 
dries,  that  process  pieces  of  cloth,  and  that  can  grasp  a 
single  piece  of  cloth  from  among  a  plurality  of  pieces  of 
cloth  in  a  pile. 

10 
BACKGROUND  OF  THE  INVENTION 

Conventionally,  while  performing  the  processing  in 
laundries  when  washing  many  pieces  of  cloth  at  the 
same  time,  it  is  difficult  to  grasp  individual  pieces  of  is 
cloth  in  a  pile  during  or  between  the  various  procedures 
employed  for  washing,  extracting  water,  drying,  ironing 
and  finishing,  and  presently  there  is  no  device  available 
that  can  do  this  satisfactorily. 

Since  a  conventional  device  grasps  a  large  seg-  20 
ment  of  a  piece  of  cloth  in  a  pile  of  pieces  of  cloth  in 
order  to  hold  it  securely,  frequently  it  seizes  hold  of  two 
or  three  pieces,  or  more,  at  a  time.  As  a  result,  problems 
have  arisen  in  that  the  process  has  to  be  repeated  and 
in  that  human  labor  is  required  to  slightly  adjust  the  grip-  25 
ping  device  so  that  it  grasps  only  one  piece  of  cloth. 

To  resolve  the  above  problems,  it  is  one  object  of 
the  present  invention  to  provide  a  device  for  securely 
grasping  a  single  piece  of  cloth  in  a  pile  of  pieces  of 
cloth.  30 

DISCLOSURE  OF  THE  INVENTION 

To  achieve  the  above  object,  the  structure  of  the 
present  invention  will  now  be  described.  35 

Provided  are  gripping  members,  for  grasping  a 
large  segment  of  a  piece  of  cloth  when  distal  ends  of 
levers  are  opened  and  closed;  and  either  small  levers 
for  sliding  up  and  down  between  said  gripping  members 
and  grasping  a  small  segment  of  a  piece  of  cloth  when  40 
distal  ends  are  opened  and  closed,  or  a  suction  tube  for 
lifting  a  piece  of  cloth  using  suction. 

In  the  thus  arranged  gripping  device,  while  the  dis- 
tal  ends  of  the  levers  of  the  gripping  members  are  open, 
the  small  levers  are  moved  downward  between  the  grip-  45 
ping  members,  and  when  the  distal  ends  of  the  small 
levers  lightly  contact  the  surface  of  a  piece  of  cloth,  and 
they  close  and  grasp  a  small  portion  of  the  cloth;  or  the 
suction  tube  is  moved  downward  between  the  gripping 
members,  and  when  the  distal  end  of  the  suction  tube  so 
lightly  contacts  the  surface  of  a  piece  of  cloth,  suction  is 
employed  to  lift  the  cloth.  Thereafter,  the  small  levers  or 
the  suction  tube  being  moved  upward,  the  single  piece 
of  cloth  is  separated  from  the  other  pieces  that  are  piled 
up  and  hangs  suspended.  Then,  when  the  upward  55 
movement  of  the  small  levers  or  the  suction  tube  is 
halted,  the  levers  of  the  gripping  members  close  and  the 
distal  ends  grasp  a  large  segment  of  the  piece  of  cloth 
and  hold  it  suspended. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic,  cross-sectional  side  view  of  a 
cloth  gripping  device  according  to  one  embodiment 
of  the  present  invention; 
Fig.  2  is  a  schematic,  cross-sectional  front  view  of 
the  cloth  gripping  device; 
Fig.  3  is  a  schematic,  explanatory  diagram  showing 
the  condition  when  a  piece  of  cloth  is  grasped  by 
nippers  of  the  gripping  device; 
Fig.  4  is  a  schematic,  explanatory  diagram  showing 
the  condition  when  the  piece  of  cloth  that  is  grasped 
is  lifted  by  the  nippers  of  the  gripping  device; 
Fig.  5  is  a  schematic,  explanatory  diagram  showing 
how  a  piece  of  cloth  is  grasped  by  the  gripping 
members  of  the  gripping  device; 
Fig.  6  is  a  schematic,  cross-sectional  side  view  of  a 
gripping  device  according  to  another  embodiment 
of  the  present  invention; 
Fig.  7  is  a  schematic,  cross-sectional  front  view  of  a 
gripping  device  according  to  the  embodiment  of  the 
present  invention; 
Fig.  8  is  a  schematic,  explanatory  diagram  showing 
the  condition  when  a  piece  of  cloth  is  held  by  a  suc- 
tion  tube  of  the  gripping  device; 
Fig.  9  is  a  schematic,  explanatory  diagram  showing 
the  condition  when  the  piece  of  cloth  that  is  held  is 
lifted  by  the  suction  tube  of  the  gripping  device;  and 
Fig.  10  is  a  schematic,  explanatory  diagram  show- 
ing  the  condition  where  the  piece  of  cloth  is  grasped 
by  the  gripping  members. 

BEST  MODES  FOR  CARRYING  OUT  THE  INVEN- 
TION 

The  best  modes  for  carrying  out  the  present  inven- 
tion  will  now  be  described  while  referring  to  the  draw- 
ings. 

In  one  embodiment  shown  in  Figs.  1  and  2,  small 
tweezer-shaped  levers  4  are  provided  between  gripping 
members  2,  and  are  moved  up  and  down  by  an  eleva- 
tion  unit  3,  which  is  constructed  using  a  cylinder,  a  link 
and  a  cam.  A  small  chuck  unit  6,  which  as  constructed 
uses  air,  a  cam  and  a  solenoid,  opens  and  closes  nip- 
pers  5  at  the  distal  ends  of  the  small  levers  4  to  grasp  a 
portion  of  the  surface  of  a  piece  of  cloth  1  .  The  width  of 
the  opening  of  the  nippers  5  is  more  than  twice  (nor- 
mally  0.6  to  0.7  mm)  the  thickness  of  the  piece  of  cloth 
1.  The  gripping  members  2  are  so  located  that  they 
enclose  the  piece  of  cloth  1  that  is  grasped  by  the  nip- 
pers  5,  as  well  as  the  nippers  5,  and  the  distal  ends  of 
the  levers  of  the  gripping  members  2  are  opened  and 
closed  by  a  large  chuck  unit  7,  which  as  constructed 
uses  air,  a  cam  and  a  solenoid. 

As  is  shown  in  Fig  3,  the  gripping  members  2  are 
moved  above  a  pile  of  pieces  of  cloth  1  ,  and  are  halted 
at  a  predetermined  position  above  one  piece  of  cloth  1  . 
Then,  the  distal  ends  of  the  gripping  members  2  are 
opened  and  the  small  levers  4  descend  between  the 
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gripping  members  2.  The  nippers  5  at  the  distal  ends  of 
the  small  levers  4  are  halted  at  a  position  where  they  are 
in  contact  with  the  surface  of  the  topmost  piece  in  the 
pile  of  pieces  of  cloth  1  . 

As  is  shown  in  Fig.  4,  the  nippers  5  at  the  distal  s 
ends  of  the  small  levers  4  are  then  closed,  and  grasp 
the  surface  of  the  piece  of  cloth  1  .  While  holding  the 
piece  of  cloth  1  ,  the  small  levers  4  are  lifted,  the  nippers 
5  being  moved  upward  through  the  opening  between 
the  distal  ends  of  the  gripping  members  2.  w 

Following  this,  as  is  shown  in  Fig.  5,  the  large  chuck 
unit  7  is  activated  to  close  the  levers  of  the  gripping 
members  2.  The  gripping  members  2  then  grasp  a  por- 
tion  of  the  piece  of  cloth  1  below  the  top  that  is  held  by 
and  is  hanging  from  the  nippers  5,  and  hold  the  piece  of  15 
cloth  1  suspended.  After  this,  the  nippers  5  at  the  distal 
ends  of  the  small  levers  4  are  opened  to  release  the 
piece  of  cloth  1  therefrom. 

That  is,  since  the  piece  of  cloth  1  is  not  securely 
held  by  the  nippers  5  that  are  grasping  its  surface,  and  20 
would  in  time  drop  from  the  gripping  device,  the  gripping 
members  2  are  employed  to  grasp  a  large  portion  of  the 
piece  of  cloth  1  . 

In  another  embodiment  shown  in  Figs.  6  and  7,  a 
suction  tube  8  that  is  raised  and  lowered  by  an  elevation  25 
unit  3  is  provided  inside  gripping  members  2,  the  distal 
ends  of  levers  of  which  are  opened  and  closed  by  a 
large  chuck  unit  7.  The  suction  tube  8  is  connected  to  a 
vacuum  chamber  10,  which  is  connected  to  a  suction 
device.  A  solenoid  valve  9  is  provided  between  the  sue-  30 
tion  tube  8  and  the  vacuum  chamber  10.  With  this 
arrangement,  when  the  solenoid  valve  9  is  opened  and 
closed,  suction  that  draws  air  in  through  the  distal  end  of 
suction  tube  8  is  begun  or  halted. 

As  is  shown  in  Fig.  8,  the  gripping  members  2  are  35 
halted  at  an  appropriate  position  above  a  pile  of  pieces 
of  cloth  1  ,  and  the  distal  ends  of  the  levers  of  the  grip- 
ping  members  2  are  opened.  The  suction  tube  8  is  low- 
ered  between  the  gripping  members  2,  and  contacts  the 
surface  of  a  piece  of  cloth  1  .  By  using  vacuum  to  pro-  40 
duce  suction  at  the  suction  tube  8,  only  a  topmost  piece 
of  cloth  1  is  lifted  from  the  pile  of  pieces  of  cloth  1  and  is 
attached  to  the  tube  8. 

As  is  shown  in  Fig.  9,  when  the  suction  tube  8  is 
moved  upward,  the  topmost  piece  of  cloth  1  is  sepa-  45 
rated  from  the  pieces  of  cloth  1  under  it,  and  is  lifted  and 
is  held  suspended. 

Sequentially,  as  is  shown  in  Fig.  10,  the  distal  ends 
of  the  levers  of  the  gripping  members  2  are  closed  and 
grasp  a  large  portion  of  the  piece  of  cloth  1  ,  which  is  so 
hanging  from  the  suction  tube  8,  and  hold  it  suspended. 
The  solenoid  valve  9  is  then  closed  to  halt  the  suction  at 
the  suction  tube  8,  and  the  piece  of  cloth  1  is  released 
from  the  suction  tube  8. 

55 
EFFECTS  OF  THE  INVENTION 

The  thus  structured  present  invention  provides  the 
following  effects. 

After  the  surface  of  the  topmost  piece  of  a  pile  of 
pieces  of  cloth  is  grasped  and  the  piece  of  cloth  is  held 
suspended,  a  large  portion  of  the  piece  is  then  grasped. 
As  a  result,  it  is  possible  for  a  single  topmost  piece  of  a 
pile  of  pieces  of  cloth  to  be  grasped,  and  to  be  sepa- 
rated  from  the  pieces  of  cloth  below  it,  so  that  the  grasp- 
ing  and  suspension  of  individual  pieces  of  cloth  in  a  pile 
of  pieces  of  cloth  is  ensured. 

Claims 

1.  A  cloth  gripping  device  characterized  by  providing 
gripping  members  (2)  for  grasping  a  piece  of  cloth 
(1)  when  distal  ends  of  levers  are  opened  and 
closed,  and  small  levers  (4)  for  moving  between 
said  gripping  members  (2)  and  for  grasping  said 
piece  of  cloth  (1)  when  distal  ends  are  opened  and 
closed. 

2.  A  cloth  gripping  device  characterized  by  providing 
gripping  members  (2)  for  grasping  a  piece  of  cloth 
(1)  when  distal  ends  of  levers  are  opened  and 
closed,  and  small  levers  (4)  for  moving  between 
said  gripping  members  (2)  and  for  grasping  said 
piece  of  cloth  (1)  when  distal  ends  are  opened  and 
closed,  and  by  setting  a  width  for  an  opening 
between  said  distal  ends  of  said  small  levers  (4) 
that  is  twice  the  thickness  of  said  piece  of  cloth  (1). 

3.  A  cloth  gripping  device  characterized  by  providing 
gripping  members  (2)  for  grasping  a  piece  of  cloth 
(1)  when  distal  ends  of  levers  are  opened  and 
closed,  and  a  suction  tube  (8)  for  moving  between 
said  gripping  members  (2)  to  lift  and  hang  said 
piece  of  cloth  (1)  using  vacuum. 
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