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(54)  Plug-opening  device  for  sealed  container 

(57)  A  plug-opening  device  for  a  sealed  type  con- 
tainer  (3),  an  opening  of  which  is  sealed  with  a  sealing 
plug  (5)  having  a  plug-opening  tab  (5a),  comprising  a 
gripping  mechanism  (6)  for  gripping  the  tab  (5a)  of  the 
sealed  container  (3)  at  a  plug-opening  position;  and  a 
plug-opening  mechanism  (7)  for  moving  the  gripping 
mechanism  (6)  passing  through  a  position  above  the 
sealed  container  (3)  obliquely  and  upwardly  on  the  side 
opposite  to  the  position  for  the  tab  (5a).  The  plug  (5)  can 
be  detached  automatically  from  the  opening  reliably. 
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Description 

The  present  invention  concerns  a  plug-opening 
device  for  a  sealed  container  and,  in  particular,  it  relates 
to  a  plug-opening  device  for  opening  a  sealing  type  plug  s 
having  a  plug-opening  tab. 

Generally  in  a  vacuum  blood  sampling  tube  which 
has  an  opening  which  is  sealed  with  a  rubber  plug  having 
an  aluminum  foil,  blood  sampled  from  a  human  body  is 
injected  into  the  sealed  sampling  tube  by  penetrating  an  w 
injection  needle  through  a  rubber  portion  of  the  plug. 
When  it  is  desired  to  inspect  the  contents,  the  plug  of  the 
vacuum  sampling  tube  is  opened  enabling  a  blood  spec- 
imen  sample  to  be  taken. 

Since  utmost  care  has  to  be  taken  when  handling  15 
such  sampling  tube  plugs  in  order  to  prevent  infectious 
disease,  there  is  a  demand  for  a  plug-opening  device 
capable  of  opening  such  a  plug  with  no  finger  contact  to 
the  plug.  Various  kinds  of  plug-opening  devices  have 
been  proposed  and  put  to  practical  use  so  far  for  an  20 
enforced  type  plug  such  as  a  rubber  plug. 

However,  in  the  case  of  a  sealing  type  plug  such  as 
is  employed  in  a  vacuum  blood  sampling  tube  as 
described  above,  since  the  plug  has  to  be  opened  by 
detaching  the  plug  from  the  opening  of  the  tube  while  25 
gripping  the,  plug-opening  tab,  it  is  difficult  to  make  the 
structure  of  the  plug-opening  device  automatic  and  no 
effective  plug-opening  device  regarding  a  plug  of  this 
sort  has  yet  been  developed  at  present. 

The  present  invention  has  been  accomplished  in  30 
view  of  the  foregoing  situations  and  it  is  an  object  of  the 
present  invention  to  provide  a  plug-opening  device  for  a 
sealed  container  capable  of  reliably  opening  a  sealing 
type  plug  by  detaching  the  same  from  a  sealed  container 
with  no  finger  contact  with  the  plug.  35 

The  foregoing  object  of  the  present  invention  can  be 
attained  by  a  plug-opening  device  for  a  sealed  type  con- 
tainer  an  opening  of  which  is  sealed  with  a  sealing  plug 
having  a  plug-opening  tab,  comprising  a  gripping  mech- 
anism  for  gripping  the  tab  of  the  sealed  container  at  a  40 
plug-opening  position;  and  a  plug-opening  mechanism 
for  moving  the  gripping  mechanism  passing  through  a 
position  above  the  sealed  container  obliquely  and 
upwardly  on  the  side  opposite  to  the  position  for  the  tab. 

In  a  preferred  embodiment,  the  gripping  mechanism  45 
comprises  a  chuck  that  opens  and  closes  vertically  for 
gripping  the  tab  and  a  driving  source  for  driving  the 
chuck. 

An  electromagnetic  driving  source  or  a  hydraulic 
driving  source  is  preferably  used  for  the  driving  source,  so 

The  gripping  mechanism  preferably  comprises  a 
support  member  secured  to  the  plug-opening  mecha- 
nism,  a  grip  member  that  vertically  penetrates  the  sup- 
port  member  for  seizing  the  tab  between  a  chuck  at  the 
lower  end  and  the  lower  surface  of  the  support  member  ss 
and  a  spring  normally  biasing  the  grip  member  upwardly, 
in  which  the  gripping  mechanism  is  released  by  a  driving 
mechanism  for  depressing  the  upper  end  of  the  grip 
member. 

The  plug-opening  mechanism  preferably  has  a  rock- 
ing  member  of  an  inverted  L-shaped  configuration  capa- 
ble  of  rocking  around  a  lower  end  as  a  fulcrum  in  a 
direction  approaching  to  and  away  from  the  sealed  con- 
tainer,  and  the  driving  mechanism  preferably  comprises 

a  rocking  rod  secured  at  a  lower  end  to  a  driving 
shaft  passing  through  the  fulcrum  of  the  rocking  member 
and  driven  to  rock  in  the  same  direction  as  the  rocking 
member,  an  interlock  pin  against  which  the  rocking  rod 
abuts  upon  rocking  in  the  direction  away  from  the  sealed 
container  and  which  transmits  the  rocking  force  of  the 
rocking  rod  to  the  rocking  member;  and 

a  rocking  cam  pivoted  to  the  upper  end  of  the  rock- 
ing  member,  connected  at  an  upper  end  by  way  of  a  link 
to  the  upper  end  of  the  rocking  rod  and  depressing  the 
upper  end  of  the  gripping  member  by  the  cam  face. 

In  another  preferred  embodiment  of  the  plug-open- 
ing  device,  the  plug-opening  mechanism  comprises; 

a  guide  cam  hole  that  engages  the  gripping  mech- 
anism  having  a  chuckdriving  portion  and  guides  the  grip- 
ping  mechanism  obliquely  and  upwardly  from  the 
position  of  the  tab  of  the  sealed  container  to  a  plug-open- 
ing  position  on  the  side  opposite  to  the  tab  and 

a  driving  member  for  guiding  the  gripping  mech- 
anism  reciprocally  along  the  guide  cam  hole. 

In  a  further  preferred  embodiment  of  the  plug-open- 
ing  device,  the  plug-opening  mechanism  comprises  a 
hydraulically  actuating  cylinder  having  a  stroke  extensi- 
ble  from  the  position  of  the  tab  of  the  sealed  container  to 
a  plug-opening  position  obliquely  and  upwardly  on  the 
side  opposite  to  the  tab,  and  a  gripping  mechanism  hav- 
ing  a  chuckdriving  portion  is  attached  to  the  top  end  of 
a  cylinder  rod  of  the  cylinder. 

The  moving  trace  of  the  gripping  mechanism  prefer- 
ably  overlaps  partially  with  the  bending  trance  of  the  tab 
at  a  position  above  the  sealed  container. 

In  the  plug-opening  device  for  the  sealed  container 
according  to  the  present  invention,  since  the  gripping 
mechanism  that  opens  and  closes  vertically  is  adapted 
to  move  through  a  position  above  the  sealed  container 
obliquely  and  upwardly  on  the  side  opposite  to  the  tab 
by  the  plug-opening  mechanism,  the  tab  is  chucked  in 
the  vertical  direction  and  pulled  obliquely  and  upwardly 
in  the  direction  opposite  to  that  of  the  tab.  Therefore,  the 
plug  is  automatically  detached  from  the  opening  as  if  it 
were  peeled  off  by  fingers  and  thus  the  plug  is  opened 
reliably  and  surely. 

Then,  in  the  present  invention,  since  the  gripping 
mechanism  comprises  a  chuck  that  opens  and  closes 
vertically  for  gripping  the  tab  and  a  driving  source  for  driv- 
ing  the  chuck,  it  is  possible  to  surely  grip  the  tab  even  if 
the  tab  does  not  extend  horizontally  from  the  plug  but  is 
bent  somewhat  vertically.  In  this  case,  if  an  electro-mag- 
netically  driving  source  or  a  hydraulically  driving  source 
is  used  for  the  driving  source,  the  constitution  of  the 
device  can  be  simplified. 

Further,  when  the  gripping  mechanism  comprises  a 
support  member,  a  grip  member  and  a  spring,  and  the 
gripping  mechanism  is  adapted  to  open  by  the  driving 
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mechanism,  It  is  no  longer  always  necessary  to  move 
the  gripping  mechanism  and  the  driving  mechanism  inte- 
grally. 

Further,  when  a  rocking  member  is  disposed  to  the 
plug-opening  mechanism  and  the  driving  mechanism  s 
comprises  a  rocking  rod,  an  interlock  pin  and  a  rocking 
cam,  all  the  operations  can  be  conducted  by  merely  rock- 
ing  the  rocking  rod. 

Further,  when  the  plug-opening  mechanism  com- 
prises  a  hydraulically  actuating  cylinder  in  which  a  grip-  w 
ping  mechanism  is  attached  to  the  top  end  of  a  cylinder 
rod  having  an  extensible  stroke  from  the  position  of  the 
tab  when  the  container  is  sealed,  obliquely  and  upwardly 
in  the  direction  opposite  to  that  of  the  tab,  the  gripping 
mechanism  can  be  moved  along  a  predetermined  trace  is 
by  merely  extending  and  contracting  the  cylinder  rod. 

Furthermore,  when  the  moving  trace  of  the  gripping 
mechanism  and  the  bending  trace  of  the  tab  are  partially 
overlapped  at  a  position  above  the  sealed  container,  a 
tab  bent  upwardly  from  the  plug  can  be  gripped  after  20 
turning  it  down  in  the  horizontal  direction  by  the  gripping 
mechanism,  by  which 

The  present  invention  will  be  described  by  way  of  its 
preferred  embodiments  in  conjunction  with  the 
appended  drawings,  wherein  25 

Fig.  1  is  a  front  elevational  view  illustrating  a  plug- 
opening  device  for  a  sealed  container  in  a  preferred 
embodiment  according  to  the  present  invention; 
Fig.  2  is  a  right-hand  side  elevational  view  of  the  30 
embodiment  shown  in  Fig.  1  . 
Fig.  3  is  an  explanatory  view  illustrating  a  state  of 
the  plug-opening  device  in  a  first  stage  of  a  plug- 
opening  operation; 
Fig.  4  is  an  explanatory  view  illustrating  a  state  of  35 
the  plug-opening  device  in  a  second  stage  of  a  plug- 
opening  operation; 
Fig.  5  is  an  explanatory  view  illustrating  a  state  of 
the  plug-opening  device  in  a  third  stage  of  a  plug- 
opening  operation;  40 
Fig.  6  is  an  explanatory  view  illustrating  a  state  of 
the  plug-opening  device  in  a  fourth  stage  of  a  plug- 
opening  operation; 
Fig.  7  is  an  explanatory  view  illustrating  a  state  of 
the  plug-opening  device  in  a  fifth  stage  of  a  plug-  45 
opening  operation; 
Fig.  8  is  an  explanatory  view  illustrating  a  state  of 
the  plug-opening  device  in  a  sixth  stage  of  a  plug- 
opening  operation; 
Fig.  9  is  an  explanatory  view  illustrating  a  state  of  so 
the  plug-opening  device  in  a  seventh  stage  of  a  plug- 
opening  operation; 
Fig.  10  is  an  explanatory  view  illustrating  a  state  in 
which  a  moving  trace  of  a  gripping  mechanism  over- 
laps  a  bending  trace  of  a  tab;  55 
Fig.  1  1  is  a  fragmentary  view  for  the  constitution  of 
a  second  embodiment  according  to  the  present 
invention. 

Fig.  1  2  is  a  rear  elevational  view  for  the  embodiment 
shown  in  Fig.  1  1  ; 
Fig.  13  is  a  fragmentary  view  for  the  constitution  of 
a  third  embodiment  according  to  the  present  inven- 
tion. 
Fig.  14  is  an  explanatory  view  for  a  plug-opening 
operation  in  the  embodiment  shown  in  Fig.  13. 
Fig.  15  is  an  explanatory  view  for  a  plug-opening 
operation  in  the  embodiment  shown  in  Fig.  13. 
Fig.  16  is  a  fragmentary  view  for  the  constitution  of 
a  fourth  embodiment  according  to  the  present  inven- 
tion. 

Figs.  1  and  2  show  a  plug-opening  device  for  a 
sealed  container  in  a  first  embodiment  according  to  the 
present  invention.  The  plug-opening  device  comprises  a 
mounting  substrate  2  held  vertically  on  four  setting  legs 
1  .  The  mounting  substrate  2  has,  attached  thereon,  a 
securing  mechanism  4  for  a  sealed  container  3,  a  grip- 
ping  mechanism  6  for  gripping  a  tab  5a  of  a  plug  5  that 
seals  an  opening  of  the  sealed  container  3  and  a  plug- 
opening  mechanism  7  for  moving  the  gripping  mecha- 
nism  6  along  a  predetermined  trace  to  be  described  later 
for  opening  the  plug  5,  respectively. 

As  shown  in  Figs.  1  and  2,  the  securing  mechanism 
4  comprises  a  receiving  stand  8  that  supports  the  lower 
end  of  the  sealed  container  3  for  positioning  the  sealed 
container  3  vertically,  and  two  holders  9  for  holding  the 
sealed  container  3  at  an  intermediate  vertical  portion.  A 
leaf  spring  is  incorporated  to  each  of  the  holders  9,  so 
that  the  sealed  container  3  is  snap-fitted  to  each  of  the 
holders  9  and  held  stably  by  enforcing  the  sealed  con- 
tainer  3  laterally  from  the  right  in  Fig.  1  . 

As  shown  in  Figs.  1  and  2,  the  gripping  mechanism 
6  comprises  a  support  member  10  fixed  to  the  plug- 
opening  mechanism  7  to  be  detailed  later  and  a  grip 
member  1  1  that  penetrates  the  support  member  1  0  ver- 
tically.  A  chuck  1  2  of  an  inverted  frustconical  shape  is 
secured  to  the  lower  end  of  the  grip  member  1  1  for  seiz- 
ing  the  tab  5a  between  it  and  the  lower  surface  of  the 
support  member  10.  An  upper  end  flange  15  secured  to 
the  upper  end  of  the  grip  member  1  1  and  is  adapted  to 
be  depressed  by  a  driving  mechanism  13  and  a  driving 
member  14  to  be  described  later.  A  spring  16  is  inter- 
posed  between  the  upper  flange  1  5  of  the  grip  member 
1  1  and  the  support  member  1  1  for  normally  biasing  the 
grip  member  1  1  upwardly.  The  gripping  mechanism  6  is 
usually  put  under  a  chuck-closed  state  by  the  resilient 
force  of  the  spring  16. 

Then,  as  shown  in  Figs.  1  and  2,  the  plug-opening 
mechanism  7  has  a  rocking  member  1  7  of  an  inverted  L- 
shaped  configuration  capable  of  rocking  around  the 
lower  end  as  a  fulcrum  in  the  directing  approaching  to 
and  away  from  the  sealed  container  3.  The  driving  mech- 
anism  13  is  disposed  on  the  front  side  of  the  rocking 
member  1  7  and  the  driving  member  14  is  secured  to  the 
mounting  substrate  2  at  a  position  above  the  rocking 
member  1  7. 

3 



5 EP  0  717  006  A1 6 

As  shown  in  Figs.  1  and  2,  the  driving  mechanism 
1  3  has  a  driving  shaft  1  8  that  passes  through  the  fulcrum 
of  the  rocking  member  17  and  pivotally  supporting  the 
rocking  member  17.  A  handle  19  is  secured  to  the  end 
of  the  driv  ing  shaft  1  8  at  the  back  of  the  mounting  sub-  5 
strate  2  for  driving  the  driving  shaft  18,  and  a  lower  end 
of  a  rocking  rod  20  is  secured  to  the  end  of  the  driving 
shaft  18  on  the  front  side  of  the  mounting  substrate  2. 
The  rocking  rod  20  is  adapted  to  rock  in  the  same  direc- 
tion  as  the  rocking  member  1  7  by  manipulating  the  driv-  j< 
ing  handle  19. 

As  shown  in  Fig.  1,an  interlock  pin  21  that  transmits 
the  rocking  force  of  the  rocking  rod  20  to  the  rocking 
member  1  7  and  a  stopper  pin  22  that  restricts  the  rocking 
range  of  the  rocking  rod  20  to  the  side  of  the  sealed  con-  n 
tainer  3  are  attached,  respectively,  on  both  lateral  sides 
of  the  rocking  rod  20  of  the  rocking  member  1  7.  Each  of 
the  pins  21  and  22  has  an  eccentric  circular  cam  struc- 
ture  so  that  a  timing  abutting  against  the  rocking  rod  20 
can  be  adjusted  finely.  21 

As  shown  in  Fig.  1  ,  the  range  for  the  rocking  move- 
ment  of  the  rocking  member  17  toward  the  sealed  con- 
tainer  3  is  restricted  by  a  stopper  pin  23  attached  to  the 
substrate  2.  The  stopper  pin  23,  like  the  stopper  pin  22, 
has  an  eccentric  circular  cam  structure  so  that  the  timing  21 
abutting  against  the  rocking  member  1  7  can  be  adjusted 
finely. 

As  shown  in  Figs  1  and  2,  a  rocking  cam  24  generally 
of  a  trigonal  shape  is  pivoted  at  a  lower  end  by  way  of  a 
fulcrum  pin  25.  The  upper  end  of  the  rocking  cam  24  is  3< 
connected  by  way  of  a  link  26  to  the  upper  end  of  the 
rocking  rod  20.  A  cam  face  24a  of  the  cam  24  is  brought 
into  contact  with  the  upper  surface  of  the  upper  end 
flange  15  of  the  grip  member  1  1  of  the  gripping  mecha- 
nism  6.  By  the  rocking  movement  of  the  rocking  cam  24  3t 
caused  by  the  rocking  rod  20,  the  grip  member  1  1  is 
caused  to  slide  downwardly  against  the  resilient  force  of 
the  spring  16  such  that  the  chuck  12  of  the  gripping 
mechanism  6  is  put  under  a  chuck-open  state  relative  to 
the  support  member  1  0.  4t 

As  shown  in  Figs.  1  and  2,  the  driving  member  14  is 
formed  as  a  plate  cam,  against  which  the  upper  end 
flange  15  of  the  grip  member  1  1  of  the  gripping  mecha- 
nism  6  abuts  when  the  rocking  member  1  7  rocks  coun- 
terclockwise  in  Fig.  1  and  is  depressed  against  the  spring  4t 
16  to  put  the  gripping  mechanism  6  under  the  chuck- 
open  state,  so  that  the  plug  5  seized  between  the  chuck 
12  and  the  support  member  10  is  released  from  gripping 
and  allowed  to  drop  downwardly. 

The  range  for  the  rocking  movement  of  the  rocking  st 
member  1  7  in  the  counterclockwise  direction  is  restricted 
by  the  abutment  of  the  upper  end  flange  15  against  a 
guide  cylinder  27  that  is  erected  on  the  upper  surface  of 
the  support  member  1  0  and  guides  the  vertical  move- 
ment  of  the  grip  member  11.  5; 

Descriptions  will  then  be  made  to  the  operation  of 
this  embodiment. 

Upon  opening  a  plug,  the  sealed  container  3  is  at 
first  mounted  and  secured  to  the  securing  mechanism  4 

as  shown  in  Fig.  3.  In  this  instance,  the  tab  5a  of  the  plug 
5  is  situated  to  the  right  in  the  drawing  as  shown  in  Fig.  3. 

Then,  when  the  driving  handle  19  (refer  to  Fig.  2)  is 
manipulated  to  rotate  the  driving  shaft  1  8  clockwise  in 
Fig.  3,  the  rocking  rod  20  and  the  rocking  member  17 
rock  integrally  clockwise  in  the  drawing  and  then,  as 
shown  in  Fig.  4,  the  rocking  member  17  abuts  against 
the  stopper  pin  23  to  be  restricted  from  further  rocking. 

When  the  driving  shaft  1  8  is  caused  to  rotate  further 
clockwise  in  this  state,  only  the  rocking  rod  20  rocks  to  a 
position  abutting  against  the  stopper  pin  22  as  shown  in 
Fig.  5.  Then,  the  upper  end  flange  1  5  of  the  grip  member 
1  1  is  depressed  by  the  cam  face  24a  of  the  rocking  cam 
24,  by  which  the  chuck  1  2  lowers  to  a  chuck-open  state. 

Then,  when  the  driving  handle  19  is  manipulated  in 
an  opposite  direction  to  rotate  the  driving  shaft  18  coun- 
ter-clockwise  in  Fig.  5,  only  the  rocking  rod  20  at  first 
rocks  to  a  position  abutting  against  the  interlock  pin  21  , 
so  that  the  depressing  force  to  the  upper  end  flange  15 
by  the  rocking  cam  24  is  removed.  Accordingly,  the  grip 
member  1  1  moves  upwardly  by  the  resilient  force  of  the 
spring  16  to  seize  the  tab  5a  between  the  lower  surface 
of  the  support  member  10  and  the  chuck  12. 

When  the  driving  handle  19  is  further  manipulated 
from  this  state,  to  rotate  the  driving  shaft  18  counter- 
clockwise  in  Fig.  6,  the  rocking  force  of  the  rocking  rod 
20  is  transmitted  by  way  of  the  interlock  pin  21  to  the 
rocking  member  1  7,  by  which  the  rocking  rod  20  and  the 
rocking  member  17  rock  integrally  counterclockwise  as 
shown  in  Figs.  7  and  8,  and  the  gripping  mechanism  6 
moves  obliquely  and  upwardly  on  the  side  opposite  to 
the  tab  5a  passing  through  a  position  above  the  sealed 
container  3.  Therefore,  the  plug  5  is  detached  as  if  it  were 
peeled  by  fingers  and  the  sealed  container  3  is  opened. 

Then,  when  the  driving  shaft  18  is  further  rotated 
counterclockwise  from  this  state,  the  upper  end  flange 
1  5  of  the  gripping  mechanism  6  abuts  against  the  driving 
member  1  4  as  shown  in  Fig.  9  and  is  depressed  by  the 
rotation  of  the  driving  shaft  1  8.  This  depresses  the  grip 
member  11  against  the  resilient  force  of  the  spring  16 
into  a  chuck-open  state,  and  the  plug  5  with  its  tab  5a 
seized  between  the  support  member  1  0  and  the  chuck 
1  2  is  caused  to  drop. 

Subsequently,  the  device  returns  to  the  state  shown 
in  Fig.  3  and  the  foregoing  operations  are  repeated  to 
successively  open  the  sealed  containers  3. 

By  the  way,  when  the  gripping  mechanism  6  moves 
from  the  state  shown  in  Fig.  3  to  a  state  shown  in  Fig.  4, 
a  moving  trace  A  of  the  gripping  mechanism  6  and  a 
bending  trace  B  of  the  tab  5a  partially  overlap  to  each 
other  at  a  position  above  the  sealed  container  3  as  shown 
in  Fig.  1  0.  Therefore,  even  if  the  tab  5a  is  bent  and  raises 
upwardly  from  the  plug  5,  the  tab  5a  is  turned  down  into 
a  horizontal  state  by  the  chuck  1  2  moving  from  the  state 
shown  in  Fig.  3  to  the  state  shown  in  Fig.  4,  so  that  the 
tab  5a  can  be  held  surely.  In  addition,  since  the  chuck 
has  an  inverted  frustconical  shape,  the  tab  5a  is  not 
turned  down  excessively,  so  that  it  is  free  from  a  disad- 
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vantage  that  the  tab  5a  bends  downwardly  and  can  not 
be  held. 

Then,  the  plug  5  can  surely  be  peeled  and  removed 
by  merely  rotating  the  driving  handle  19  and  there  is  no 
worry  that  obstacles  should  intrude  into  the  sealed  con-  s 
tainer  3  upon  opening  the  plug  5. 

Although  descriptions  have  been  made  in  the  first 
embodiment  to  a  case  of  driving  the  driving  shaft  18  by 
the  driving  handle  19,  it  may  be  automated  by  driving, 
for  example,  with  a  brake  motor.  10 

Further,  although  not  illustrated,  automation  can 
also  be  attained,  for  example,  by  connecting  a  motor- 
rotated  arm  with  the  driving  handle  19  by  means  of  a 
crank,  so  that  the  driving  handle  1  9  is  caused  to  rock  for 
a  predetermined  angle  by  one  rotation  of  the  motor.  15 

Figs.  1  1  and  12  show  a  second  embodiment  of  the 
present  invention,  in  which  a  gripping  mechanism  36  and 
a  plug-opening  mechanism  37  are  used  instead  of  the 
gripping  mechanism  6  and  the  plug-opening  mechanism 
7  in  the  first  embodiment  described  above.  20 

Namely,  the  gripping  mechanism  36  comprises,  as 
shown  in  Fig.  1  1  ,  a  chuck  38  which  opens  and  closes 
vertically  for  gripping  a  tab  5a  and  a  driving  source  39 
for  driving  the  chuck  38  by  a  fluid  pressure  or  electro- 
magnetic  force.  25 

Further,  the  plug-opening  mechanism  37  com- 
prises,  as  shown  in  Figs.  1  1  and  12,  two  guide  pins  40a 
and  40b  protruding  at  the  back  of  the  driving  source  39, 
a  long  guide  cam  hole  41  formed  to  a  mounting  substrate 
2  and  a  driving  member  42  for  moving  the  gripping  mech-  30 
anism  36  along  the  guide  cam  hole  41.  Then,  in  the 
embodiment  shown  in  Figs.  1  1  and  12,  a  rocking  arm  42' 
is  used  as  the  driving  member  42  in  the  embodiment 
shown  in  Figs  1  1  and  12. 

Namely,  in  the  plug-opening  mechanism  37  shown  35 
in  Figs.  1  1  ,  1  2,  the  two  guide  pins  40a,  40b  protruding  at 
the  back  of  the  gripping  mechanism  36  are  fitted  into  and 
engaged  with  the  guide  cam  hole  41  ,  and  the  guide  pins 
40a,  40b  are  engaged  to  an  engaging  hole  43  of  the  rock- 
ing  arm  42'  supported  pivotally  by  the  driving  shaft  18.  40 

Thus,  it  is  so  adapted  that  rocking  movement  of  the 
rocking  arm  42'  causes  the  gripping  mechanism  36  that 
engages  therewith  by  way  of  the  guide  pins  40a,  40b,  to 
move  along  the  guide  cam  hole  41  while  being  kept  at  a 
constant  attitude.  45 

Other  constitutions  and  the  operations  are  the  same 
as  those  in  the  first  embodiment  described  previously. 

Descriptions  have  been  made  for  the  embodiments 
shown  in  Figs.  1  1  and  1  2  to  a  case  of  using  the  rocking 
arm  42'  as  the  driving  member  42  thereby  moving  the  so 
gripping  mechanism  36  along  the  guide  cam  hole  41  . 
Alternatively,  a  hydraulic  pressure  cylinder  may  be  used 
instead  of  the  rocking  arm  42,  and  the  gripping  mecha- 
nism  36  may  be  reciprocated  along  the  guide  cam  hole 
41  by  the  stroke  of  the  cylinder  rod.  ss 

Then,  in  this  embodiment,  since  the  chuck  38  is 
driven  by  a  hydraulically  driving  or  electromagnetically 
driving  source  39,  constitution  of  the  gripping  mecha- 
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nism  36  and  the  plug-opening  mechanism  37  can  be  sim- 
plified. 

Fig.  13  shows  a  third  embodiment  of  the  present 
invention.  In  this  embodiment,  a  gripping  mechanism  46 
has  a  constitution  of  opening  and  closing  a  chuck  52  by 
a  hydraulically  or  electromagnetically  driving  source  49 
and  a  hydraulically  actuating  cylinder  60  is  provided  as 
a  plug-opening  mechanism  47  for  reciprocating  the  grip- 
ping  mechanism  46  from  a  position  for  the  tab  5a  of  the 
container  3  obliquely  and  upwardly  on  the  side  opposite 
to  the  tab  position. 

The  cylinder  60  for  the  plug-opening  mechanism  47 
is  mounted  by  way  of  a  bearing  portion  62  capable  of 
freely  adjusting  an  angle  to  a  frame  61  situated  obliquely 
upwardly  of  the  sealed  container  3  at  a  plug-opening 
position,  and  the  gripping  mechanism  46  is  attached  to 
the  top  end  of  a  cylinder  rod  63. 

Then,  the  gripping  mechanism  46  at  the  top  end  of 
the  cylinder  rod  63  is  disposed  at  such  an  angle  and  an 
extensible  stroke  as  capable  of  linearly  moving  from  a 
position  for  the  tab  of  the  container  3  at  a  plug-opening 
position  obliquely  and  upwardly  on  the  side  opposite  to 
the  tab  position. 

Thus,  as  shown  in  Fig.  14,  after  extending  the  cylin- 
der  63  to  move  the  gripping  mechanism  46  at  the  top  end 
to  the  tab  position  of  the  container  3,  the  chuck  52  is 
closed  to  grip  the  tab  5a. 

Then,  as  shown  in  Fig.  15,  the  gripping  mechanism 
46  is  moved  through  a  portion  above  the  top  end  of  the 
container  3  obliquely  and  upwardly  on  the  opposite  side 
by  a  contracting  stroke  of  the  cylinder  rod  63,  by  which 
the  tab  5a  is  detached  from  the  container  3  and  trans- 
ferred  together  with  the  gripping  mechanism  46  obliquely 
and  upwardly. 

When  the  chuck  52  of  the  gripping  mechanism  46  is 
opened  at  that  position,  the  tab  5a  is  detached  from  the 
gripping  mechanism  46  and  then  discharged  to  a  hopper 
64. 

In  Figs.  1  3  and  1  4,  reference  numeral  65  denotes  a 
tab  position  amending  device  that  detects  the  tab  5a  of 
the  plug  5  while  rotating  the  container  3  around  its  axis 
by  a  horizontally  rotational  roller  66  and  adjusts  the  tab 
5a  to  a  predetermined  direction  and  a  reference  numeral 
67  denotes  an  attitude  amending  device  that  turns  up  the 
tab  5a  of  the  plug  5  at  a  plug-opening  position  in  the  hor- 
izontal  direction  by  a  vertically  rotational  brush  68.  The 
tab  5a  of  the  sealed  container  3  placed  at  random  is 
always  directed  to  the  chucking  position  of  the  gripping 
mechanism  46  by  the  attitude  amending  device  67  and 
the  tab  position  amending  device  65. 

When  the  gripping  mechanism  46  lowers  to  a  posi- 
tion  for  the  tab  of  the  container  3,  the  tab  5a  may  some 
time  be  bent  downwardly  by  the  top  end  of  the  chuck  52, 
making  it  impossible  to  grip  the  tab  5a. 

In  order  to  solve  this  problem,  it  is  preferred  to  pro- 
vide  a  sliding  mechanism  69  for  moving  the  gripping 
mechanism  46  horizontally  at  a  position  for  the  tab  of  the 
container  3. 
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As  shown  in  Fig.  16,  the  slide  mechanism  69  may 
have  a  structure  in  which  a  base  70  of  a  plug-opening 
mechanism  47  is  to  a  hopper  64  slidably  in  the  horizontal 
direction,  and  a  base  70  itself  of  the  plug-opening  mech- 
anism  47  is  moved  horizontally,  for  example,  by  a  driving 
device  (not  illustrated)  having  a  feed  screw  72  rotated 
forwardly  and  backwardly  by  a  servomotor  71  .  Alterna- 
tively,  it  may  have  a  structure  in  which  the  gripping  mech- 
anism  46  is  slidably  engaged  to  a  horizontal  frame  at  the 
top  end  of  the  cylinder  rod  63  and  moved  horizontally  by 
a  driving  device  (not  illustrated). 

In  the  illustrated  embodiments,  the  top  end  at  each 
of  the  chucks  12,  38,  52  for  seizing  the  tab  5a  is  made 
into  an  acute  angle,  so  that  area  of  contact  with  the  tab 
5a  and  the  chuck  is  made  smaller  when  the  latter  lowers 
to  thereby  facilitate  return  of  the  tab  5a  by  its  rebounding 
force  to  the  upper  side  on  each  of  the  chucks  1  2,  38,  52. 

Although  descriptions  have  been  made  to  the  previ- 
ous  embodiments  in  a  case  of  opening  the  sealed  con- 
tainer  3  one  by  one,  a  plurality  of  sealed  containers  can 
be  opened  simultaneously  or  in  an  interlocking  manner 
by  using  a  plurality  sets  of  the  plug-opening  units.  For 
instance,  a  plurality  of  sealed  containers  3  may  be 
arranged  at  a  predetermined  interval  to  the  left  of  Fig.  2 
and  a  plurality  of  rocking  members  1  7  may  be  disposed 
corresponding  thereto,  so  that  a  plurality  of  sealed  con- 
tainer  3  can  be  opened  simultaneously  by  using  a  single 
driving  shaft  18. 

As  has  been  described  above  according  to  the 
present  invention,  since  the  gripping  mechanism  for  grip- 
ping  the  tab  of  the  plug  is  adapted  to  move  passing 
through  a  posi  tion  above  the  sealed  container  obliquely 
and  upwardly  on  the  side  opposite  to  the  tab  by  the  plug- 
opening  mechanism,  the  plug  can  be  detached  from  the 
opening  as  if  it  were  peeled  off  by  fingers  thereby  ena- 
bling  to  open  the  plug  surely. 

Further,  in  the  present  invention,  since  the  gripping 
mechanism  comprises  a  chuck  that  opens  and  closes 
vertically  for  gripping  the  tab  and  a  driving  source  for  driv- 
ing  the  chuck,  the  tab  can  be  gripped  surely  even  if  it 
does  not  extend  horizontally  but  is  bent  somewhat  verti- 
cally.  In  this  case,  the  constitution  of  the  device  can  be 
simplified  by  using  an  electromagnetically  or  hydrauli- 
cally  driving  source  as  the  driving  source. 

Further,  if  the  gripping  mechanism  comprises  a  sup- 
port  member,  a  grip  member  and  a  spring,  in  which  the 
gripping  mechanism  is  opened  by  a  driving  mechanism, 
there  is  no  more  necessary  to  always  move  the  gripping 
mechanism  and  the  driving  mechanism  integrally. 

Further,  when  a  rocking  member  is  disposed  to  the 
plug-opening  mechanism  and  the  driving  mechanism 
comprises  a  rocking  rod,  an  interlock  pin,  and  a  rocking 
cam,  all  the  operations  can  be  conducted  by  merely  rock- 
ing  the  rocking  rod. 

Furthermore,  when  a  cylinder  is  used  for  the  plug- 
opening  mechanism  that  moves  the  gripping  mecha- 
nism,  the  device  may  be  made  compact  and  the  opera- 
tion  can  be  made  smooth. 

Furthermore,  when  a  moving  trace  of  the  gripping 
mechanism  and  a  bending  trace  of  the  tab  are  partially 
overlapped  at  a  position  above  the  sealed  container,  the 
tab  bent  upwardly  from  the  plug  can  be  gripped  after 

5  turning  it  down  in  the  horizontal  direction  by  the  gripping 
mechanism  and  can  be  gripped  more  reliably. 

Claims 

10  1.  A  plug-opening  device  for  a  sealed  container  an 
opening  of  which  is  sealed  with  a  sealing  type  plug 
having  a  plug-opening  tab,  comprising; 

a  gripping  mechanism  for  gripping  the  tab  of 
the  sealed  container  at  a  plug-opening  position;  and 

is  a  plug-opening  mechanism  for  moving  said 
gripping  mechanism  passing  through  a  position 
above  said  sealed  container  obliquely  and  upwardly 
on  the  side  opposite  to  a  position  for  said  tab. 

20  2.  A  device  as  defined  in  claim  1  ,  wherein  the  gripping 
mechanism  comprises  a  chuck  that  opens  and 
closes  vertically  for  gripping  the  tab  and  a  driving 
source  for  driving  said  chuck. 

25  3.  A  device  as  defined  in  claim  2,  wherein  an  electro- 
magnetic  driving  source  or  a  hydraulic  driving 
source  is  used  as  the  driving  source. 

4.  A  device  as  defined  in  claim  1  ,  wherein  the  gripping 
30  mechanism  comprises; 

a  support  member  secured  to  the  plug-open- 
ing  mechanism, 

a  grip  member  that  vertically  penetrates  said 
support  member  for  seizing  a  tab  between  a  chuck 

35  at  the  lower  end  and  the  lower  surface  of  said  sup- 
port  member  and 

a  spring  always  biasing  said  grip  member 
upwardly,  in  which 

the  gripping  mechanism  is  released  by  a  driv- 
40  ing  mechanism  for  depressing  the  upper  end  of  said 

grip  member. 

5.  A  device  as  defined  in  claim  4,  wherein 
the  plug-opening  mechanism  has  a  rocking 

45  member  of  an  inverted  L-shaped  configuration 
capable  of  rocking  around  a  lower  end  as  a  fulcrum 
in  a  direction  approaching  to  and  away  from  the 
sealed  container,  and 

the  driving  mechanism  comprises  a  rocking 
so  rod  secured  at  a  lower  end  to  a  driving  shaft  passing 

through  the  fulcrum  of  said  rocking  member  and 
driven  to  rock  in  the  same  direction  as  the  rocking 
member,  an  interlock  pin  against  which  said  rocking 
rod  abuts  upon  rocking  in  the  direction  away  from 

55  the  sealed  container  and  which  transmits  the  rocking 
force  of  said  rocking  rod  to  said  rocking  member; 
and  a  rocking  cam  pivoted  to  the  upper  end  of  said 
rocking  member,  connected  at  an  upper  end  by  way 
of  a  link  to  the  upper  end  of  said  rocking  rod  and 
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depressing  the  upper  end  of  said  grip  member  by 
the  cam  face. 

6.  A  device  as  defined  in  any  one  of  claims  1  to  3, 
wherein  the  plug-opening  mechanism  comprises  5 

a  guide  cam  hole  that  engages  the  gripping 
mechanism  having  a  chuck  driving  portion  and 
guides  said  gripping  mechanism  obliquely  and 
upwardly  from  a  position  for  the  tab  of  the  sealed 
container  at  a  plug-opening  position  on  the  side  10 
opposite  to  said  tab  and 

a  driving  member  for  guiding  said  gripping 
mechanism  reciprocally  along  said  guide  cam  hole. 

7.  A  device  as  defined  in  any  one  of  claims  1  to  3,  is 
wherein  the  plug-opening  mechanism  comprises  a 
hydraulically  actuating  cylinder  having  a  stroke 
extensible  from  a  position  for  the  tab  of  the  sealed 
container  at  a  plug-opening  position  obliquely  and 
upwardly  on  the  side  opposite  to  said  tab,  and  a  grip-  20 
ping  mechanism  having  a  chuck  driving  portion  is 
attached  to  the  top  end  of  a  cylinder  rod  of  said  cyl- 
inder. 

8.  A  device  as  defined  in  claim  7,  which  further  com-  25 
prises  a  slide  mechanism  for  moving  the  gripping 
mechanism  in  the  horizontal  direction  at  a  tab  posi- 
tion  of  the  container. 

9.  A  device  as  defined  in  any  one  of  claims  1  to  5,  30 
wherein  the  moving  trace  of  the  gripping  mechanism 
and  the  bending  trance  of  the  tab  partially  overlap 
each  other  at  a  position  above  the  sealed  container. 
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