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Description 

The  invention  relates  to  a  cylinder  locking  device 
for  locking  the  piston  rod  of  a  fluid  pressure  cylinder 
at  an  arbitrary  position,  and  more  specifically  to  a 
cylinder  locking  device  which  can  lock  the  piston  rod 
automatically  and  securely  in  the  event  of  a  fault  in 
a  fluid  pressure  source. 

The  present  inventors  have  already  proposed  in 
JP-A-59-83  810a  cylinder  locking  device  of  a  simple 
mechanical  type  which  enables  the  piston  rod  of  a 
fluid  pressure  cylinder  to  be  securely  locked  at  an  ar- 
bitrary  position. 

In  the  latter  cylinder  locking  device,  a  thick-walled 
cylinder,  having  outer  and  inner  circumferential  sur- 
faces  in  eccentric  relation,  is  divided  in  two  in  the 
region  of  maximum  thickness  and  the  region  of  mini- 
mum  thickness  in  the  axial  direction  to  form  two 
thick  semi-cylindrical  brake  members,  and  the  piston 
rod  of  a  fluid  pressure  cylinder  is  slidably  fitted  within 
the  inner  circumferential  portion  of  the  two  semi- 
cylindrical  brake  members,  these  brake  members, 
these  brake  members  being  rotatably  fitted  in  a  hous- 
ing,  and  the  two  brake  members  being  rotatable  in 
opposite  directions  to  each  other  whereby  to  lock  the 
piston  rod  therebetween. 

The  cylinder  locking  device  as  described  above  can 
lock  the  piston  rod  using  a  relatively  small  force  and 
without  producing  shearing  or  rotational  forces  on 
the  piston  rod.  In  order  for  the  device  to  be  useful 
widely  in  practice,  however,  a  mechanism  to  operate 
the  semi-cylindrical  brake  members  automatically  is 
required  and  so  far  no  sueh  mechanism  has  been 
available. 

In  order  to  increase  the  utility  of  the  above- 
described  cylinder  locking  device,  it  is  desirable  to 
provide  a  cylinder  locking  device  which  can  lock  the 
piston  rod  of  a  fluid  pressure  cylinder  automatically 
and  which  will  reliably  and  safely  lock  the  piston  rod 
in  the  event  that  a  fluid  pressure  source  or  a  power 
source  is  turned  off  for  any  reason. 

It  is  already  known  from  DE-A-2  850  561  to  pro- 
vide  a  spring  which  is  arranged  to  bias  the  two  brake 
members  in  a  direction  to  lock  the  piston  rod,  and  an 
actuator  for  selectively  rotating  the  brake  members 
against  the  biassing  force  of  the  spring  in  a  direction 
to  release  the  locking  action  of  the  brake  members  on 
the  piston  rod. 

It  is  an  object  of  the  present  invention  to  provide  an 
improved  structure,  developing  the  latter  basic  ar- 
rangement. 

In  accordance  with  the  present  invention,  the  coil 
spring  is  arranged  between  two  brackets  fixed 
respectively  to  the  two  brake  members  at  one  side 
thereof  and  is  arranged  to  angularly  bias  the  two 
brackets,  and  hence  the  two  brake  members,  in  op- 
posite  directions  such  as  to  lock  the  piston  rod,  and 
the  actuator  is  arranged  between  two  arms  fixed 
respectively  to  the  two  brake  members  at  the  oppo- 
site  sides  thereof  to  said  two  brackets  for  selectively 
rotating  the  brake  members  against  the  biasing  force 
of  the  coil  spring  in  a  direction  to  release  the  locking 
action  of  the  brake  members  on  the  piston  rod. 

Advantageously,  bushes  made  of  fluororesin  ma- 
terial  are  disposed  at  support  portions  of  the  support 

members  for  rotatably  supporting  the  brake  mem- 
bers. 

The  invention  is  described  further  hereinafter,  by 
way  of  example  only,  with  reference  to  the  accom- 

5  panying  drawings,  wherein: 
Fig.  1  is  a  sectional  side  view  of  one  embodiment 

of  a  cylinder  locking  device  in  accordance  with  the 
present  invention  installed  to  a  fluid  pressure 
cylinder;  and 

io  Fig.  2  is  a  sectional  end  view  taken  on  the  line  11-11 
in  Fig.  1. 

The  fluid  pressure  cylinder  of  Fig.  1  comprises  a 
cylinder  tube  or  wall  1,  a  cylinder  head  2  and  a 
cylinder  cover  3,  tightened  and  fixed  at  both  ends  of 

w  the  cylinder  tube  1  by  one  or  more  tie  rods  (not 
shown),  a  piston  4  fitted  within  the  cylinder  tube  1  , 
and  a  piston  rod  5  passing  through  the  centre  of  the 
cylinder  cover  3  and  fixed  at  its  base  end  to  the  piston 
4.  A  cylinder  locking  device  is  installed  on  the 

20  cylinder  cover  3  and  surrounds  the  outer  circumfer- 
ence  of  the  piston  rod  5.  Numerals  6  and  7  designate 
nearly  semi-cylindrical  brake  members  arranged  to 
embrace  an  outer  circumferential  portion  of  the 
piston  rod  5. 

25  The  brake  members  6,  7  are  formed  by  taking  a 
thick-walled  cylinder  which  is  arranged  to  have  outer 
and  inner  circumferences  which  are  in  eccentric  rela- 
tion  and  dividing  this  cylinder  into  two  about  an  axial 
plane  which  passes  through  the  maximum  thickness 

30  portion  and  the  minimum  thickness  portion  of  the 
cylinder.  The  two  axial  ends  of  both  outer  circum- 
ferential  portions  of  the  brake  members  6,  7  are 
rotatably  supported  by  support  members  8,  9, 
respectively.  The  support  member  8  serves  also  as  a 

35  housing  on  one  end  of  the  cylinder  cover  3.  The 
piston  rod  5  passes  through  the  centre  of  the  support 
member  8,  a  bearing  metal  being  positioned  at  the 
support  region.  The  support  member  9  includes  a 
bearing  metal  fitted  to  the  inside  of  a  housing  1  0,  an 

40  end  portion  of  the  housing  1  0  slidably  supporting  the 
piston  rod  5.  Bushes  1  1  made  of  fluororesin  as  its 
starting  material  are  interposed  at  the  positions 
where  the  support  members  8,  9  rotatably  support 
the  brake  members  6,  7,  whereby  to  decrease  the 

45  sliding  friction.  As  shown  in  Fig.  2,  the  nearly  semi- 
cylindrical  brake  members  6,  7  have  a  respective  cir- 
cumferential  space  between  each  pair  of  opposing 
regions  so  that  both  members  6,  7  can  be  mutually 
rotated  to  some  extent.  In  the  course  of  such  rotation 

so  the  centre  of  the  circle  including  the  outer  circumfer- 
ence  of  the  brake  members  6,  7  is  shifted  slightly 
down  wards  relative  to  the  centre  of  the  inner  circum- 
ference  thereof,  i.e.  relative  to  the  central  axis  of  the 
piston  rod  5.  Consequently,  when  the  brake  mem- 

55  bers  6,  7  are  rotated  in  a  direction  to  open  the  lower 
portion  thereof  as  directed  by  the  arrows  in  Fig.  2, 
the  brake  members  6,  7  are  rotated  in  the  support 
members  8,  9  for  the  outer  circumference  thereof 
and  the  piston  rod  5  within  the  members  8,  9  is 

60  gripped  from  both  sides  and  locked. 
Brackets  1  2,  1  3  having  an  L-shaped  cross-section 

are  fixed  to  lower  portions  of  the  two  brake  members 
6,  7  and  a  coil  spring  1  4  for  biasing  the  brackets  1  2, 
1  3  apart  is  hooked  in  a  compressed  state  between 

65  the  brackets  12,13.  The  brake  members  6,  7  are  nor- 
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mally  biased  by  the  coil  spring  14  into  their  position 
in  which  they  lock  the  piston  rod  5. 

Further  L-shaped  arms  1  5,  16  are  fixed  in  opposi- 
tion  to  each  other  on  upper  portions  of  the  brake 
members  6,  7.  A  fluid  pressure  actuator  20  is  ar-  s 
ranged  between  the  two  arms  15,16  and  is  fixed  to 
a  mounting  plate  1  7  mounted  on  an  upper  portion  of 
the  housing  1  0.  The  fluid  pressure  actuator  20  com- 
prises  a  cylinder  2  1  ,  two  pistons  22,23  spaced  from 
each  other  and  fitted  inside  the  cylinder  2  1  ,  and  pres-  w 
sure  projections  24,  25  located  on  the  outside  of  the 
two  pistons  22,  23  for  pushing  the  two  arms  15,16 
apart.  When  fluid  pressure  is  applied  between  the 
pistons  22  and  23,  they  are  moved  outwards,  there- 
by  urging  the  upper  portions  of  the  arms  15,  16  is 
apart,  which  in  turn  rotate  the  brake  members  6,  7  in 
a  direction  counter  to  the  arrows  in  Fig.  2  to  release 
the  piston  rod  5. 

Operation  of  the  above-described  cylinder  locking 
device  is  as  follows.  20 

In  normal  operation,  the  piston  4  of  the  fluid  pres- 
sure  cylinder,  and  with  it  the  piston  rod  5,  can  be 
moved  to  the  left  in  Fig.  1  by  fluid  pressure  supplied 
via  a  port  1  8.  Movement  of  the  piston  and  piston  rod 
5  to  the  right  is  obtained  by  fluid  pressure  supplied  25 
via  a  port  19. 

In  the  operating  state  of  the  piston  rod  5  shown  in 
Fig.  2,  the  fluid  pressure  actuator  20  is  energised  to 
hold  the  upper  portions  of  the  arms  1  5,  1  6  apart 
whereby  the  brake  members  6,  7areinthenon-brak-  30 
ing  state.  In  other  words,  when  fluid  pressure  is  ap- 
plied  to  a  port  26  of  the  fluid  pressure  actuator  20, 
both  pistons  22,  23  are  moved  outwards  so  as  to 
urge  the  portions  of  the  arms  1  5,  1  6  apart  by  way  of 
the  projections  24,  25.  The  two  brake  members  6,  7,  3s 
whose  outer  circumferential  portion  is  supported  in 
the  support  members  8,  9,  and  thus  rotated  against 
the  biasing  force  of  the  coil  springs  1  4  so  as  to  open 
the  circumferential  gap  between  the  upper  portions 
of  the  brake  members  and  to  close  the  circumferen-  40 
tial  gap  between  the  lower  portions  of  those  mem- 
bers. 

Since  the  centre  of  the  circle  which  includes  the 
outer  circumference  of  the  brake  members  6,  7  is 
shifted  downwards  relative  to  the  centre  of  the  inner  45 
circumference,  i.e.  from  the  centre  of  the  circular 
section  of  the  piston  rod  5,  a  small  gap  is  produced 
between  the  brake  members  6,  7  and  the  piston  rod 
5  and  the  brake  is  thereby  released. 

On  the  other  hand,  if  the  fluid  pressure  applied  to  so 
the  fluid  pressure  actuator  20  is  decreased,  either 
delibrately  in  order  to  effect  locking  of  the  piston  rod 
5  or  as  a  result  of  a  fault,  the  brake  members  6,  7  are 
caused  to  be  rotated  in  the  direction  of  the  arrows  in 
Fig.  2  and  lock  the  piston  rod  5  automatically.  In  ss 
other  words,  if  fluid  pressure  within  the  fluid  pres- 
sure  actuator  20  is  removed  for  any  reason,  the  force 
necessary  to  push  the  pistons  22,  23  apart  disap- 
pears  whereby  the  biasing  force  of  the  coil  spring  1  4 
acting  on  the  brake  members  6,  7  causes  them  to  ro-  60 
tate  within  the  inner  circumference  of  the  support 
members  8,  9  so  that  the  circumferential  gap  be- 
tween  the  upper  portions  of  the  brake  members  6,  7 
is  opened.  Since  the  centre  of  the  inner  circumfer- 
ence  of  the  support  members  8,  9,  i.e.,  the  centre  of  6s 

3 

the  circle  including  the  outer  circumference  of  the 
brake  members  6,  7,  is  shifted  from  the  centre  of  the 
inner  circumference  of  the  brake  members  6,  7,  i.e., 
the  centre  of  the  circular  section  of  the  piston  rod  5, 
the  piston  rod  5  is  grasped  by  the  brake  members  6, 
7  from  both  sides  and  thereby  locked.  The  piston  rod 
5  can  thus  be  locked  without  being  subjected  to 
shearing  or  rotational  forces. 

As  an  alternative,  an  electromagnetic  actuator 
may  be  used  in  place  of  the  fluid  pressure  actuator 
20. 

According  to  the  cylinder  locking  device  of  the  in- 
vention  described  above,  since  the  piston  rod  is 
grasped  by  the  two  nearly  semi-cylindrical  brake 
members,  it  can  be  locked  by  a  mechanical  brake  of 
simple  structure  without  producing  shearing  or  rota- 
tional  forces,  whereby  the  piston  rod  or  the  bearing 
parts  therefor  is  prevented  from  deformation  or 
abrasion  and  the  piston  rod  can  be  stopped  securely 
and  reliably.  Furthermore,  since  the  brake  members 
are  normally  biased  in  the  locking  direction  by  the 
spring,  even  if  the  fluid  pressure  source  or  the  power 
source  of  the  actuator  is  suddenly  turned  off  as  a 
result  of  a  fault,  the  piston  rod  is  immediately  locked 
by  the  biasing  force  of  the  spring  and  safety  is  se- 
cured. 

Claims 

1  .  A  locking  device  for  the  piston  (4)  of  a  fluid 
pressure  cylinder  (1-5)  comprising  two  nearly  semi- 
cylindrical  brake  members  (6,  7)  formed  in  effect 
from  a  thick-walled  cylinder,  whose  outer  and  inner 
circumferential  surfaces  are  in  eccentric  relation, 
and  which  is  divided  in  two  in  the  axial  direction  in  the 
regions  of  maximum  and  minimum  thickness  of  the 
cylinder,  and  support  members  (8,  9)  for  rotatably 
supporting  outer  peripheral  portions  of  the  two  brake 
members  (6,  7)  with  a  piston  rod  (5)  of  the  fluid  pres- 
sure  cylinder  (1-5)  slidably  fitted  within  the  inner  cir- 
cumferential  portions  of  the  brake  members  (6,  7) 
such  that  said  piston  rod  (5)  can  be  locked  by  relative 
angular  displacement  of  the  two  brake  members  (6, 
7)  in  opposite  directions,  characterized  by  a  coil 
spring  (  1  4)  arranged  between  two  brackets  (12,  14) 
fixed  respectively  to  the  two  brake  members  (6,  7)  at 
one  side  thereof  and  which  is  arranged  to  angularly 
bias  the  two  brackets  (12,  14),  and  hence  the  two 
brake  members  (6,  7),  in  opposite  directions  such  as 
to  lock  the  piston  rod  (5),  and  an  actuator  (20)  ar- 
ranged  between  two  arms  (15,  16)  fixed  respective- 
ly  to  the  two  brake  members  (6,  7)  at  the  opposite 
sides  thereof  to  said  two  brackets  (12,  1  4)  for  selec- 
tively  rotating  the  brake  members  (6,  7)  against  the 
biasing  force  of  the  coil  spring  (14)  in  a  direction  to 
release  the  locking  action  of  the  brake  members  (6, 
7)  on  the  piston  rod. 

2.  A  cylinder  locking  device  as  claimed  in  claim  1  , 
wherein  bushes  (11)  made  of  f  luororesin  material  are 
disposed  at  support  portions  of  the  support  members 
(8,  9)  for  rotatably  supporting  the  brake  members  (6, 
7). 
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Patentanspriiche 

1.  Verriegelungseinrichtung  fur  den  Kolben  (4) 
eines  Fliissigkeitsdruckzylinders  (1-5)  mit  zwei  an- 
nahemd  halbzylindrischen  Bremselementen  (6,  7),  s 
die  effektiv  aus  einem  dickwandigen  Zylinder  herge- 
stellt  sind,  dessen  aufcere  und  innere  Umfangsober- 
f  lachen  in  exzentrischer  Beziehung  stehen,  und  der  in 
axialer  Richtung  in  den  Bereichen  der  maximalen  und 
minimalen  Dicke  des  Zylinders  zweigeteilt  ist,  und  w 
mit  Stutzelementen  (8,  9)  fur  die  drehbare  Lagerung 
aulSerer  Umfangbereiche  der  zwei  Bremselemente 
(6,  7),  wobei  eine  Kolbenstange  (5)  des  Flussigkeits- 
druckzylinders  (1-5)  drehbar  in  den  inneren  Um- 
fangsbereichen  der  Bremselemente  (6,  7)  eingepalSt  js 
ist,  so  date  die  Kolbenstange  (5)  durch  eine  relative 
Winkelverschiebung  der  zwei  Bremselemente  (6,  7) 
in  entgegengesetzte  Richtungen  festgeklemmt  wer- 
den  kann,  gekennzeichnet  durch  eine  Spiralfeder 
(14),  die  zwischen  zwei  Klammern  (12,  14)  ange-  20 
ordnet  ist,  die  jeweils  an  den  zwei  Bremselemen- 
ten  (6,  7)  an  einer  Seite  davon  angebracht  sind, 
und  die  angeordnet  ist,  um  die  zwei  Klammern  (1  2, 
14)  und  so  die  zwei  Bremselemente  (6,7)  in  entge- 
gengesetzten  Richtungen  winklig  vorzuspannen,  so  2s 
daEdie  Kolbenstange  (5)  festgeklemmt  wird,  und  ein 
Betatigungsorgan  (20),  das  zwischen  zwei  Armen 
(15,  16)  angeordnet  ist,  die  jeweils  an  den  zwei 
Bremselementen  (6,7)  an  den  gegeniiberliegenden 
Seiten  zu  den  zwei  Klammern  (12,14)  bef  estigt  sind,  30 
um  selektiv  die  Bremselemente  (6,  7)  gegen  die  vor- 
spannende  Kraft  der  Spiralfeder  (14)  in  einer  Rich- 
tung  zu  drehen,  um  die  festklemmende  Wirkung  der 
Bremselemente  (6,  7)  auf  die  Kolbenstange  zu  I6- 
sen.  35 

2.  Zylinderverriegelungseinrichtung  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  dalS  Biichsen 
(11)  aus  Fluorkunststoffmaterial  an  den  Stiitzberei- 
chen  der  Stiitzelemente  (8,  9)  vorgesehen  sind,  um 
drehbar  die  Bremselemente  (6,  7)  zu  stiitzen.  40 

Revendications 

1.  Dispositif  de  blocage  pour  le  piston  (4)  d'un 
cylindre  a  pression  fluidique  (1-5)  comprenant  deux 
elements  de  frein  (6,  7)  approximativement  semi- 
cylindriques  et  formes  en  fait  a  partir  d'un  cylindre  a 
paroi  epaisse,  dont  les  surfaces  circonferentielles 
exterieure  et  interieure  sont  en  relation  excentrique, 
et  qui  est  divise  en  deux  en  direction  axiale  dans  les 
zones  d'epaisseur  maximale  et  d'epaisseur  minimale 
du  cylindre,  et  des  elements  porteurs  (8,9)  pour  sup- 
porter  tournantes  des  parties  peYipheriques  exterieu- 
res  des  deux  elements  de  frein  (6,  7),  une  tige  de  pis- 
ton  (5)  du  cylindre  a  pression  fluidique  (1-5)  etant 
montee  coulissante  a  I'interieur  des  parties  circonfe- 
rentielles  interieures  des  elements  de  frein  (6,  7)  de 
telle  sorte  que  ladite  tige  de  piston  (5)  puisse  etre  blo- 
quee  par  un  deplacement  angulaire  relatif  des  deux 
elements  de  frein  (6,  7)  en  directions  opposees,  ca- 
racterise  par  un  ressort  helicoTdal  (14)  dispose  entre 
deux  consoles  (12,  14)  f  ixees  respectivement  sur  les 
deux  elements  de  frein  (6,  7)  sur  un  cote  de  ceux-ci 
et  qui  est  agence  pour  rappeler  angulairement  les 
deux  consoles  (12,  1  4),  et  par  consequent  les  deux 
elements  de  frein  (6,  7),  en  directions  opposees  de 
facon  a  bloquer  la  tige  de  piston  (5),  et  un  dispositif 
d'actionnement  (20)  place  entre  deux  bras  (15,  16) 
fixes  respectivement  sur  les  deux  elements  de  frein 
(6,  7)  sur  leurs  cotes  opposes  aux  deux  consoles  pre- 
citees  (  1  2,  1  4)  af  in  de  f  aire  tourner  selectivement  les 
elements  de  frein  (6,  7)  a  -rencontre  de  la  force  de 
rappel  du  ressort  helicoTdal  (  1  4)  dans  une  direction  de 
cessation  reduction  de.  faction  de  blocage  des  ele- 
ments  de  frein  (6,  7)  sur  la  tige  de  piston. 

2.  Dispositif  de  blocage  de  cylindre  tel  que  reven- 
dique  dans  la  revendication  1,  dans  lequel  des  ba- 
gues  (1  1  )  formes  d'une  matiere  en  fluororesine  sont 
disposes  sur  des  parties  de  support  des  elements 
porteurs  (8,  9)  afin  de  supporter  en  rotation  les  ele- 
ments  de  frein  (6,  7). 
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