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Description 

The  present  invention  relates  to  a  pliers  device 
in  accordance  with  the  preamble  of  claim  1  ,  cf.  US- 
A-1  082  601  . 

With  the  present  invention  the  objective  is 
pliers,  which  are  easy  to  rearrange  from  an  inactive 
position  to  a  clamp  engaging  position  in  a  first 
phase  of  a  movement  operation  and  which  there- 
after,  in  a  second  movement  operation,  are  easy  to 
adjust  with  a  desired  readily  regulatable  holding 
force  and/or  a  desired  readily  regulatable  clamping 
force. 

The  pliers  according  to  the  invention  can  find 
different  forms  of  application.  In  a  first  case  the 
pliers  can  be  utilised  as  a  tool  for  clamping  to- 
gether  an  object  with  a  relatively  large  clamping 
force,  for  example  as  nutcrackers  for  crackng  nuts, 
and  then  especially  cracking  nuts  with  mutually 
different  dimensions,  but  with  an  equal  or  substan- 
tially  equal  clamping  force.  In  a  second  case  the 
pliers  can  be  employed  as  holding  means,  where 
the  clamping  force  does  not  necessarily  need  to  be 
especially  large,  but  on  the  other  hand  can  be 
maintained  at  a  stable  and  uniform  level,  for  exam- 
ple  for  securing  a  work  piece  and/or  securing  a 
ground  wire  in  connection  with  an  electrical  welding 
operation.  In  the  last-mentioned  case  the  aim  is 
especially  pliers,  which  in  a  relatively  simple  and 
rapid  manner  can  establish  reliable  earthing  contact 
in  a  work  piece  via  the  pliers,  at  the  sane  time  as 
the  pliers  shall  be  able  to  support  the  weight  of  an 
earth  cable  of  large  dimensions.  In  addition  the  aim 
is  to  employ  the  pliers  for  conventional  clamping 
and  holding  operations  in  connection  with  various 
working  operations,  for  example  within  mechanical 
industry,  within  the  plumbing  trade,  etc. 

US-A-1  082  601  discloses  a  jaw  member  and  a 
movable  pliers  member,  i.e.  a  pliers  member  which 
is  movable  axially  of  the  jaw  member.  The  jaw  of 
the  pliers  member  is  by  means  of  the  spring  con- 
stantly  pressed  towards  the  jaw  of  the  jaw  member 
to  a  specific  clamping  position,  whereas  an  ac- 
tuation  handle  is  clamping  and  locking  the  movable 
pliers  member  in  said  clamping  position.  The  mov- 
able  jaw  of  this  known  pliers  device  is  not  con- 
trolled  by  means  of  an  actuating  handle  but  by 
pressing  the  movable  jaw  backwards  against  the 
force  of  the  spring.  This  renders  the  device  less 
advantageous  in  use. 

US-A-1  440  346  discloses  a  jaw  member  and  a 
movable  pliers  member,  i.e.  a  pliers  member  which 
is  movable  axially  of  the  jaw  member.  The  jaw  of 
the  jaw  member  and  the  jaw  of  the  pliers  member 
are  moved  mutually  towards  each  other  in  a  mul- 
tiple-step  operation  step  by  step,  i.e.  in  a  succes- 
sion  of  steps  with  short  movements  to  a  specific 
gripping  position  and  hence  in  final  step  with  a 

rather  long  movement  to  a  final  clamping  and  clos- 
ing  position.  This  means  that  there  is  no  specific 
way  of  controlling  the  clamping  force  exerted  in 
said  closing  position.  The  pliers  member  is  pro- 

5  vided  with  a  teeth  rack  cooperating  with  a  pinion  on 
the  jaw  member,  whereas  a  lever  provided  with 
locking  teeth  is  arranged  to  engage  the  pinion  in  a 
specific  engagement  with  the  rack  of  teeth  in  the 
pliers  member.  Accordingly,  the  jaw  of  the  jaw 

io  member  may  be  locked  with  an  uncontroled  clamp- 
ing  force  in  their  final  gripping  position. 

The  device  according  to  the  invention  has  the 
features  defined  in  the  characterising  clause  of 
claim  1. 

75  In  this  way  pliers  are  obtained,  where  the  two- 
step  movements  form  part  of  a  coherent  movement 
of  the  actuating  handle  and  where  the  jaw  mem- 
bers  are  first  automatically  adjusted  into  engage- 
ment  with  the  object  which  is  to  be  se- 

20  cured/clamped,  independently  of  the  thickness  of 
the  object  which  the  pliers  are  to  engage  with,  and 
where  thereafter  there  is  directly  exerted  a  suitable 
holding  force  or  a  suitable  clamping  force,  substan- 
tially  independent  of  the  size  of  the  object  which  is 

25  to  be  secured/clamped,  that  is  to  say  independent 
of  the  distance  between  the  jaw  members  in  their 
clamp  engaging  position. 

According  to  the  invention  one  can  adjust  the 
jaw  members  with  the  first  actuating  means  into  an 

30  active  engagement  with  an  object  which  is  to  be 
secured  between  these,  by  means  of  a  simple 
pivoting  of  the  actuating  handle  relative  to  the 
stationary  pliers  member.  This  adjustment  of  the 
jaw  members  into  engagement  with  an  intermedi- 

35  ate  object  can  be  effected  easily  and  simply  with- 
out  having  to  pay  attention  to  the  actual  thickness 
of  the  object.  Thereafter  with  the  second  acutating 
means  one  can  exert,  by  means  of  a  continued, 
relatively  small  extra  pivoting  of  the  actuating  han- 

40  die,  an  extra  clamping  force  between  the  jaw  mem- 
bers  or  exert  a  desired  holding  force  between  the 
jaw  members,  by  an  equivalent  manual  regulation 
of  the  actuating  force  which  is  exerted  against  the 
actuating  handle. 

45  The  solution  according  to  the  invention  can  be 
utilised  in  different  types  of  pliers,  but  it  is  pre- 
ferred  that  the  movable  pliers  member  is  axially 
movable  in  a  control  in  the  stationary  pliers  mem- 
ber.  By  this  there  is  achieved,  in  a  manner  known 

50  per  se  a  simple  and  effective  sliding  control  be- 
tween  the  stationary  and  the  movable  pliers  mem- 
bers. 

It  is  preferred  that  the  first  actuating  means 
comprises  a  toothed  wheel  which  is  rotatably 

55  mounted  at  the  outer  end  of  an  actuating  arm,  the 
opposite  end  of  which  is  pivotably  mounted  on  the 
actuating  handle,  the  toothed  wheel  standing  in 
rotary  engagement  with  a  first  rack  on  the  station- 
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ary  pliers  member  and  on  the  diametrically  op- 
posite  side  standing  in  rotary  engagement  with  a 
second  rack  on  the  movable  pliers  member. 

By  this  there  is  obtained  with  a  relatively  small 
pivotal  arc  for  the  actuating  handle  a  relatively 
large  axial  movement  of  the  movable  pliers  mem- 
ber  towards  and  away  from  the  stationary  pliers 
member,  by  means  of  the  first  actuating  member. 
This  means  that  relatively  rapidly  and  easily,  that  is 
to  say  with  relatively  little  force,  one  can  adjust  the 
pliers  members  from  an  opened,  inactive  position 
to  a  closed,  active  engaged  position  with  the  actual 
object  which  is  to  be  clamped  or  secured  with  the 
pliers.  In  other  words  the  aim  is  an  adjustment  of 
the  pliers  to  the  active  engagement  position  which 
is  almost  automatic,  independent  of  the  thickness 
of  the  object  which  is  to  be  clamped  and  then  with 
a  rather  moderate  actuating  force  in  the  first  actuat- 
ing  step.  Further  it  means  that  thereafter,  without 
additional  movement  between  the  pliers  members 
or  only  with  a  limited  additional  movement  between 
the  pliers  members,  there  can  be  ensured  an  effec- 
tive  holding  force  or  an  effective  clamping  force  in 
the  pliers,  with  the  possibility  for  significant  regula- 
tion  of  the  force  which  is  exerted  between  the  jaw 
members  of  the  pliers.  It  will  be  possible,  during 
the  pivoting  together  of  the  pliers  in  the  first  phase 
of  movement,  to  obtain  automatically  a  ready  ad- 
justment  of  the  jaw  members,  in  correspondingly 
reliable  engagement  with  objects  of  different  thick- 
ness,  that  is  to  say  with  the  jaw  members  adjusted 
at  different  distances  relative  to  each  other  for 
engagement  with  an  intermediate  object,  without 
exerting  particular  clamping  force.  Furthermore  it 
will  be  possible  thereafter,  in  a  correspondingly 
automatic  manner,  to  adjust  the  holding  force  or 
the  clamping  force  particularly  effectively,  by  put- 
ting  in  use  a  second  actuating  means,  with  which 
there  can  be  exerted  a  relatively  stable  and  uniform 
holding  force  or  an  especially  strong  clamping 
force,  as  required. 

Instead  of  toothed  wheels  and  associated  racks 
there  can  be  employed  if  desired  a  joint  arm 
mechanism,  so  as  to  produce  a  relatively  large 
axial  movement  in  the  said  second  pliers  member, 
by  a  moderate  pivotal  movement  of  the  actuating 
handle.  Alternatively  instead  of  a  joint  arm  mecha- 
nism,  which  gives  a  relatively  large  axial  movement 
for  the  second  pliers  member,  one  can  employ  a 
simple  joint  arm  or  similar  simple  connection, 
which  gives  a  moderate  axial  movement  of  the 
second  pliers  member,  in  instances  where  for  ex- 
ample  there  are  moderate  deviations  in  thickness 
of  the  objects  which  are  to  be  secured  or  clamped 
by  the  pliers. 

It  is  preferred  according  to  the  invention  that 
the  said  second  actuating  means  is  movable  to  a 
separate  engagement  position  in  connection  with 

the  movable  pliers  member,  against  the  force  of  a 
spring,  so  that  the  movable  pliers  member  can  be 
clamped  against  the  object  which  is  to  be  fixed 
with  a  uniformly  increasing  clamping  force  after  the 

5  first  step  of  the  fixing  operation  is  conducted.  By 
this  there  is  the  possibility  of  being  able  to  clamp 
objects  of  different  thickness  in  an  easy  and  ac- 
curate  manner  by  adjusting  the  abutment  between 
the  jaws  and  the  object  which  is  to  be  clamped  via 

io  said  spring.  In  other  words  one  can  ensure  by 
means  of  said  spring  the  transfer  of  an  additional 
increased,  considerable  clamping  force  between 
the  jaw  members,  immediately  the  force  from  said 
spring  is  overcome.  Correspondingly  one  can  en- 

15  sure,  that  when  the  pressure  in  the  pliers  is  re- 
lieved,  said  spring  can  assist  with  returning  the 
second  actuating  member  to  the  inactive  position  in 
order  to  allow  the  repositioning  of  the  jaw  members 
to  an  equvalent  inactive,  open  position. 

20  Further  features  of  the  invention  will  be  evident 
from  the  following  description  having  regard  to  the 
accompanying  drawings,  in  which: 

Fig.  1  shows  in  a  side  view  the  pliers  according 
to  the  invention  with  its  jaw  members  illustrated 

25  in  an  inactive  position,  ready  for  relative  move- 
ment  thereof  into  a  common  clamping  engage- 
ment  with  an  intermediate  object. 
Fig.  2  shows  in  a  side  view  a  part  of  the  pliers 
according  to  Fig.  1  after  a  first  step  of  a  two- 

30  step  movement  is  conducted. 
Fig.  3  shows  in  side  view  a  part  of  the  pliers 
according  to  fig.  1  after  a  second  step  of  the 
two-step  movement  is  conducted. 
Fig.  4  shows  a  part  of  the  pliers  according  to  an 

35  alternative  embodiment,  illustrated  with  a  locking 
member  in  an  unstable  locking  engagement  po- 
sition. 
Fig.  5  shows  the  same  as  in  Fig.  4,  illustrated 
with  the  locking  member  in  a  stable  locking 

40  engagement  position. 
Fig.  6  shows  a  modified  construction  of  the 
pliers  according  to  the  invention,  illustrated  in  a 
view  from  the  side. 

In  Fig.  1  there  is  shown  a  stationary  pliers 
45  member  10  with  associated  jaw  member  11,  which 

projects  laterally  outwards  from  the  main  direction 
of  the  pliers  member  10.  Further  there  is  shown  an 
axially  movable  pliers  member  12  with  associated 
jaw  member  13,  which  is  formed  at  the  outer  end 

50  12a  of  the  pliers  member  12.  In  the  illustrated 
embodiment  the  two  jaw  members  11  and  13  are 
shown  with  concave,  relatively  slightly  arched  jaw 
surfaces  11a  and  13a,  but  in  practive  the  jaw 
surfaces  can  have  arbitrarily  other  designs  adapted 

55  according  to  the  field  of  use  of  the  pliers. 
The  pliers  member  12  is  provided  with  a  shank 

portion  (indicated  by  broken  lines)  12b  which  is 
axially  displaceably  mounted  in  an  associated 
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guide  on  the  shank  portion  or  hand  grip-forming 
portion  10a  of  the  stationary  pliers  member  10. 

The  pliers  member  10  extends  laterally  out- 
wards  from  the  portion  10a  to  form  a  bow-shaped 
head  portion  10b,  so  that  there  is  defined  a  longitu- 
dinal,  relatively  wide  gap  14  between  the  pliers 
members  10  and  12  axially  just  behind  the  jaw 
members  11,  13.  Outermost  in  the  gap  14  there  is 
formed  on  the  bow-shaped  head  portion  10b  of  the 
pliers  member  10  a  first  rack  15  and  on  the  oppo- 
sitely  facing  side  of  the  outer  end  12a  of  the  pliers 
member  12  there  is  formed  a  second  rack  16. 
Between  the  racks  15,  16  there  is  arranged  a 
toothed  wheel  17  which  is  disposed  in  permanent 
engagement  with  the  racks  15,  16.  The  toothed 
wheel  17  is  pivotably  mounted  via  a  pivot  pin  18  at 
the  outer  end  of  a  pair  or  mutually  parallel  actuat- 
ing  arms  19.  The  actuating  arms  19  are  pivotably 
mounted  at  the  opposite  end  about  a  pivot  pin  20 
on  an  actuating  handle  21.  The  second  jaw  mem- 
ber  13  projects  with  a  portion  13a  from  the  pliers 
member  12  laterally  inwards  into  the  gap  14,  where 
the  portion  13a  forms  a  stop  piece  for  the  toothed 
wheel  17  in  the  fully  opened,  inactive  position  of 
the  pliers. 

The  actuating  handle  21  is  pivotably  mounted, 
at  a  suitable  distance  from  the  pivot  pin  20,  that  is 
to  say  at  the  outer  end  21a,  about  a  pivot  pin  22  on 
the  head  portion  10b  of  the  pliers  member  10.  The 
opposite  portion  21b  of  the  actuating  handle  21 
constitutes,  together  with  the  rear  portion  10a  of 
the  pliers  member  10,  hand  grip  portions  of  the 
pliers,  with  which  the  clamping  force  of  the  pliers  is 
manually  exerted.  By  squeezing  together  the  hand 
grip  portions  10a,  21b  the  toothed  wheel  17  is 
rolled  along  the  rack  15  on  the  head  portion  10b  of 
the  pliers  member  10  and  thereby  advances  the 
pliers  member  12  from  the  position  shown  in  Fig.  1 
to  that  shown  in  Fig.  2,  in  which  jaw  members  11, 
13  of  the  pliers  form  supporting  abutments  against 
an  object  23  which  is  to  be  secured/clamped  be- 
tween  the  jaw  members. 

In  the  illustrated  embodiment  pivot  pin  18  of 
the  toothed  wheel  17  is  displaceably  received  in  a 
respective  slide  groove  24  in  the  two  mutually 
parallel  actuating  arms  19  (one  on  each  side  of  the 
pliers  member  10).  Between  the  pivot  pin  18  and 
the  rear  end  of  the  slide  groove  24  there  is  inserted 
a  compression  spring  25.  The  groove  has  to  ac- 
commodate  any  relative  movements  between  the 
associated  elements  and  thus  in  effect  solely  deter- 
mines  the  useful  working  interval  between  the  jaw 
members. 

The  spring  25  which  is  inserted  in  the  actuating 
arm  shall  have  initially  sufficient  strength  to  guide 
the  jaw  members  11,  13  together  -  without  itself 
being  compressed  -  if  the  movable  jaw  member  is 
not  exposed  to  counter-pressure.  Furthermore  the 

spring  25  shall,  with  the  least  possible  force,  allow 
itself  to  be  compressed  to  a  length  which  cor- 
responds  to  the  distance  between  the  greatest  and 
the  least  movement  of  the  jaw  member  in  a  par- 

5  ticular  movement  zone  for  the  pliers  in  the  said  first 
phase  of  movement.  There  is  therefore  no  thought 
that  the  spring  shall  contribute  substantially  with 
clamping  force  in  the  subsequent  second  phase  of 
movement.  The  reason  for  this  is  that  one  wishes 

io  to  exert  a  greatest  possible  part  of  the  available 
clamping  force  against  the  actuating  arms  via  the 
sliding  pawl  26,  provision  being  made  for  this  to 
have  a  larger  "force  gearing". 

In  the  embodiment  illustrated  in  Fig.  1-3  there 
is  is  employed  a  slide  groove  24  for  pivot  pin  18  of 

the  toothed  wheel  17  and  associated  compression 
spring  25  in  connection  with  the  slide  groove  24  in 
the  actuating  arms  19.  Alternatively  the  arms  can 
be  designed  in  the  form  of  a  double-acting  tele- 

20  scopic  arm,  one  end  of  which  is  provided  with  a 
fork  portion  which  carries  pivot  pin  18  of  the  tooth- 
ed  wheel  17  stationarily  mounted  in  the  fork  portion 
and  the  opposite  end  of  which  is  rotatably  mounted 
about  a  pin  equivalent  to  the  pivot  pin  20  on  the 

25  handle  21  . 
By  means  of  the  toothed  wheel  17  and  the 

racks  15,  16  there  is  achieved,  with  a  small  pivotal 
arc  for  the  handle  21  ,  a  relatively  large  axial  move- 
ment  of  the  pliers  member  12  relative  to  the  pliers 

30  member  10.  Alternatively  the  toothed  wheel  and 
said  racks  can  be  omitted,  there  being  effected 
then  only  half  as  large  an  axial  movement  of  the 
pliers  member  12  relative  to  the  pliers  member  10, 
by  fastening  the  fork  portion  of  the  telescopic  arm 

35  rotatably  mounted  directly  on  the  pliers  member 
12. 

Alternatively  instead  of  said  arms  there  can  be 
employed  a  joint  arm  mechanism,  which  provides 
correspondingly  strong  movement  of  the  second 

40  pliers  member  relative  to  the  actuating  handle. 
More  specifically,  instead  of  fastening  the  arms  19 
or  the  telescopic  arm  rotatably  mounted  directly  on 
a  stationarily  arranged  pin  20  on  the  handle  21  ,  the 
pin  20  can  be  allowed  to  travel  in  a  longitudinal 

45  groove  in  the  handle  21  and  the  pin  20  can  be 
allowed  to  form  a  pivot  pin  between  said  arms  or 
said  telescopic  arm  and  an  additional  support  arm, 
which  are  rotatably  mounted  on  the  pliers  member 
12.  In  such  a  case  said  support  arm  can  form  an 

50  angle  up  to,  but  not  greater  than,  90°,  with  the 
handle  21  in  the  fully  opened  position  of  the  pliers 
and  with  a  gradually  declining  angle  between  these 
little  by  little  as  the  handle  21  is  squeezed  against 
the  pliers  member  12,  there  being  formed  between 

55  said  arms  (the  arms  19  or  the  telescopic  arm  and 
the  support  arm)  an  acute  angle  in  the  starting 
position  and  an  obtuse  angle  in  the  clamp  engage- 
ment  position. 

4 
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Instead  of  the  illustrated  pawl  member  with 
associated  pawl  teeth  on  the  pliers  member  12 
there  can  be  employed  a  friction-promoting  or  lock- 
forming  clamping  means  in  connection  with  the 
handle  21  ,  together  with  an  equivalent  friction-pro- 
moting  or  lock-forming  engagement  surface  on  the 
pliers  member  12. 

In  each  case  one  can  ensure  that  the  pawl 
member  or  a  similar  friction-promoting  or  lock- 
forming  clamping  means  can  be  readily  brought, 
during  the  first  phase  of  the  clamping  movement  of 
the  pliers  against  an  abutment  surface  on  the  pliers 
member  12  equivalently  toothed  or  friction-promot- 
ing  or  lock-forming  in  another  way,  but  as  a  con- 
sequence  of  the  relatively  large  axial  movement  of 
the  pliers  member  12  there  can  be  ensured  an 
introductory  sliding  movement  of  the  pawl  member 
or  similar  clamping  means  along  (past)  said  abut- 
ment  surface  without  an  effective  locking  action. 
Immediately  the  axial  movement  of  the  pliers  mem- 
ber  12  is  stopped  (by  closing  jaw  members  of  the 
pliers  about  the  object  which  is  to  be  clamped), 
one  can  however  by  further  pivoting  the  actuating 
handle,  during  compression  of  the  spring  25  or  an 
equivalent  spring  in  the  telescopic  arm  exert  a 
clamping  force  of  great  strength  directly  between 
the  jaws  of  the  pliers  by  means  of  the  clamping 
force  which  is  exerted  between  the  handle  21  and 
the  pliers  member  12  via  the  pawl  member  26. 

In  Fig.  4  and  5  there  is  illustrated  a  solution 
where  there  can  be  employed  an  "over  dead  cen- 
tre"  pivotable  locking  member  30  with  associated 
locking  mechanism  31  in  connection  with  the  ad- 
justment  of  the  locking  member  30  about  said  dead 
centre.  The  locking  member  30  is  pivotably  moun- 
ted  in  a  manner  corresponding  to  the  pawl  member 
in  Fig.  1-3  about  a  pin  20  on  the  handle  21.  The 
pin  20  is  fastened  to  the  locking  member  30  and  is 
moveably  arranged  in  an  oval  rotary  groove  32  on 
the  handle  21.  The  locking  member  30  with  asso- 
ciated  pin  20  are  adapted  to  be  displaceable  a 
limited  length  from  the  upper  position  shown  in  fig. 
4  in  the  groove  32  to  a  lower  position  (not  shown 
further)  in  the  groove  32,  against  the  force  from  a 
compression  spring  33.  In  this  connection  the  lock- 
ing  member  30  is  provided  below  with  a  nose 
portion  30a  which  forms  a  supporting  abutment 
against  a  stop  34  which  is  fixed  to  the  upper  end  of 
the  compression  spring  33.  Instead  of  a  single  pawl 
tooth  the  locking  member  30  is  provided  above 
with  a  tooth  segment  30b  with  a  series  of  pawl 
teeth  35  arranged  along  a  surface  which  is  arched 
or  curved  in  another  manner.  In  Fig.  4  the  locking 
member  30  is  shown  in  an  introductory  engage- 
ment  position  with  supporting  abutment  between 
the  paw]  teeth  35  and  the  teeth  36  on  a  rack  37 
which  is  fastened  to  the  pliers  member  12.  In  Fig.  5 
the  locking  member  30  is  shown  in  an  "over  dead 

centre"  pivoted  position  with  secure  locking  en- 
gagement  between  pawl  teeth  35  of  the  locking 
member  30  and  teeth  36  of  the  rack  37  to  form  the 
locking  engagement  position  of  the  pliers.  On  ac- 

5  tuation  of  a  blade  spring  38,  which  is  fastened  to 
the  handle  21  at  38a,  with  a  releasing  force  which 
is  indicated  by  the  arrow  39,  one  can  readily  read- 
just  the  locking  means  from  said  locking  engage- 
ment  position  in  Fig.  5  to  the  introductory  engage- 

io  ment  position  which  is  shown  in  Fig.  4.  Thereafter 
by  pivoting  the  handle  21  from  the  position  in  Fig. 
4  away  from  the  pliers  member  12  the  handle  21  is 
swung  back  in  an  unhindered  manner  to  the  out- 
wardly  swung  starting  position,  corresponding  to 

is  fully  opened  pliers. 
In  Fig.  6  there  is  shown  an  alternative  construc- 

tion,  where  the  handle  21  is  connected  to  the  pliers 
member  12  via  a  flexible  band  40  (or  if  desired 
flexible  cord).  One  end  40a  of  the  band  40  forms  a 

20  support  against  a  bottom  portion  12c  in  the  pliers 
member  12  internally  in  the  pliers  member  10  via 
an  intermediate  compression  spring  41.  The  op- 
posite  end  40b  of  the  band  40  is  secured  directly 
to  the  lower,  inwardly  facing  portion  of  the  handle 

25  21.  In  the  opening  42  between  lower  ends  of  the 
handle  21  and  the  pliers  member  10,  there  is 
inserted  a  compression  spring  43  which  surrounds 
the  band  40  and  which  seeks  to  press  the  handle 
21  in  the  direction  away  from  the  pliers  member 

30  10. 
In  the  illustrated  embodiment  the  handle  21  is 

made  with  a  U-shaped  cross-sectional  profile,  with 
the  opening  of  the  U  shape  facing  towards  the 
pliers  member  10.  At  the  upper  end  of  the  handle 

35  21  there  are  formed  two  opposite  ears  21a  which 
are  arranged  one  on  each  side  of  head  portion  10b 
of  the  pliers  member  10.  The  pawl  member  26  is 
adapted  to  be  received  pivotably  mounted  on  the 
pin  20  between  two  opposite  legs  of  the  U  shape. 

40  There  is  shown  a  spring  26a  which  ensures  the 
pawl  member  is  in  place  in  the  illustrated  position, 
but  which  permits  a  certain  pivoting  of  the  pawl 
member  against  the  force  of  the  spring  26a.  In  the 
illustrated  embodiment  the  pliers  member  10  is 

45  shown  in  the  form  of  a  cast  main  component  with 
an  associated  cover  10d  which  is  fastened  with 
screws  10e.  Internally  in  a  hollow  space  which  is 
defined  by  the  main  component  and  the  cover  10d 
there  are  defined  guides  for  the  pliers  membere 

50  12,  the  spring  41  and  the  band  40. 
By  pivoting  together  the  handle  21  and  the 

pliers  member  10,  against  the  force  of  the  spring 
43  and  against  the  force  of  the  spring  41  ,  the  band 
40  is  pushed  via  the  spring  41  against  the  pliers 

55  member  12  and  there  is  ensured  thereby  that  the 
pliers  member  12  clamps  via  the  jaw  member  13 
the  object  23  into  place  between  the  jaw  members 
11  and  13.  After  this  first  phase  of  the  clamping 

5 
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together  is  effected  and  one  grips  the  handle  21 
additionally  against  the  pliers  member  10,  the 
springs  41  and  43  are  further  compressed,  at  the 
same  time  as  an  increased  elastic  force  is  exerted 
against  the  object  23  via  the  jaw  member  11  and 
13,  until  pawl  tooth  of  the  pawl  member  26  engage 
with  associated  teeth  on  the  rack  of  the  pliers 
member  12  and  the  force  can  be  directly  trans- 
ferred  from  the  handle  via  the  pawl  member  to  the 
pliers  member  12,  whereby  the  clamping  force  can 
be  regulated  with  great  intensity  (and  minimal  mu- 
tual  movement  between  the  jaw  members). 

Claims 

1.  Pliers  device  comprising  a  stationary  pliers 
member  (10)  with  associated  first  jaw  member 
(11)  and  a  movable  pliers  member  (12)  with 
associated  second  jaw  member  (13),  the  sec- 
ond  jaw  member  (13)  being  movable  towards 
and  away  from  the  first  jaw  member  (11),  an 
actuating  handle  (21)  pivotable  relative  to  the 
stationary  pliers  member  (10),  a  first  actuating 
means  (17,  19;  40)  connecting  the  actuating 
handle  (21)  and  the  movable  pliers  member 
(12)  ,  a  second  actuating  means  (26,  30)  asso- 
ciated  with  the  actuating  handle  (21)  and  en- 
gageable  with  the  movable  pliers  member  (12), 
whereby  the  second  jaw  member  (13)  is  mov- 
able  towards  the  first  jaw  member  (12)  in  a 
two-step  actuating  operation,  characterized 

-  in  that  movement  of  the  second  jaw 
member  (13)  relative  to  the  first  jaw 
member  (11)  within  the  effective  working 
interval  of  the  pliers  device  is  effected  by 
pivoting  movement  of  the  actuating  han- 
dle  (21), 

-  in  that  the  first  step  of  the  two-step  ac- 
tuating  operation  comprises  moving  the 
second  jaw  member  (13)  into  abutment 
with  the  object  to  be  gripped,  said  first 
step  being  effected  via  the  first  actuating 
means  (17,  19;  40), 

-  in  that  the  second  step  of  the  two-step 
actuating  operation  comprises  increasing 
the  gripping  force  on  the  object  between 
the  jaws,  said  second  step  being  effected 
via  the  second  actuating  means  (26,  30) 
upon  further  pivoting  of  the  actuating 
handle  (21),  and 

-  in  that  the  first  actuating  means  (17,  19; 
40)  further  includes  a  spring  (25;  41) 
arranged  to  allow  the  second  actuating 
means  (26,  30)  to  engage  the  movable 
pliers  member  (12)  and  effect  the  second 
actuating  step  upon  said  further  pivoting 
of  the  actuating  handle  (21). 

2.  Device  in  accordance  with  claim  1,  where  the 
movable  pliers  member  (12)  is  axially  movable 
in  a  guide  in  the  stationary  pliers  member  (10), 
characterised  in  that  the  first  actuating  means 

5  comprises  a  toothed  wheel  (17)  which  is 
rotatably  mounted  at  the  outer  end  of  an  ac- 
tuating  arm  (19)  the  opposite  end  of  which  is 
pivotably  mounted  on  the  actuating  handle 
(21),  the  toothed  wheel  (17)  standing  in  rotary 

io  engagement  with  a  first  rack  (15)  on  the  sta- 
tionary  pliers  member  (10)  and  on  the  diamet- 
rically  opposite  side  standing  in  rotary  engage- 
ment  with  a  second  rack  (16)  on  the  movable 
pliers  member  (12). 

15 
3.  Device  in  accordance  with  claim  1,  charac- 

terised  in  that  the  first  actuating  means  com- 
prises  a  joint  arm  mechanism,  consisting  of  a 
first  joint  arm,  one  end  of  which  is  linked  to  the 

20  movable  pliers  member  (12)  and  the  other  end 
of  which  is  linked  to  the  actuating  handle  (21), 
and  a  second  joint  arm,  one  end  of  which  is 
linked  to  the  stationary  pliers  member  (10)  and 
the  other  end  of  which  is  linked  to  the  actuat- 

25  ing  handle  (21),  the  first  and  second  joint  arms 
being  mutually  linked  to  each  other  at  the  said 
other  end,  preferably  at  a  common,  acute  or 
obtuse  angle,  via  a  pivot  pin  which  is  laterally 
displacable  in  an  axially  extending  guide 

30  groove  in  the  actuating  handle. 

4.  Device  in  accordance  with  claim  2  or  3, 
characterised  in  that  the  actuating  handle 
(21)  and  the  one  arm  in  the  joint  arm  mecha- 

35  nism  consist  of  an  arm  construction 
telescopically  collapsible  against  spring  load- 
ing,  and  that  the  second  actuating  means  is 
movable  against  its  supporting  abutment  on 
the  second  pliers  member  against  the  force  of 

40  the  spring  in  said  arm  construction. 

5.  Device  in  accordance  with  one  of  the  claims  1- 
4,  characterised  in  that  the  second  actuating 
means  (30)  comprises  a  two  branched  lever, 

45  one  branch  (at  30b)  of  which  forms  a  support- 
ing  abutment  against  the  movable  pliers  mem- 
ber  (12)  and  the  opposite  branch  (at  30a)  of 
which  forms  an  abutment  for  a  compression 
spring  (33)  for  maintaining  the  acutating  means 

50  in  an  active  engagement  position  after  pivoting 
of  the  lever  over  a  dead  centre. 

6.  Device  in  accordance  with  claim  5,  charac- 
terised  in  that  said  one  branch  (30b)  of  the 

55  lever  forms  a  tooth  segment,  the  teeth  (35)  of 
which  form  a  supporting  abutment  against  the 
teeth  (36)  in  a  rack  (37)  on  the  movable  pliers 
member  (12). 

6 
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7.  Device  in  accordance  with  claim  1,  charac- 
terised  in  that  the  first  actuating  means  com- 
prises  a  flexible  band  (40)  or  a  flexible  cord 
which  is  displacable  endways  in  a  guide  in  the 
stationary  pliers  member  (10)  f  rom  its  lower 
end  via  an  intermediate  compression  spring 
(41)  against  a  stop  in  the  movable  pliers  mem- 
ber  (12),  against  the  force  of  said  compression 
spring  (41). 

8.  Device  in  accordance  with  claim  7,  charac- 
terised  in  that  the  flexible  band  (40)  or  the 
flexible  cord  is  surrounded  at  the  transition 
between  the  lower  end  of  the  stationary  pliers 
member  (10)  and  the  lower  end  of  the  actuat- 
ing  handle  (21)  by  a  compression  spring  (43). 

Patentanspruche 

1.  Zange,  umfassend  ein  stationares  Zangenglied 
(10)  mit  einer  dazugehorigen  ersten  Backe 
(11)  ,  und  ein  bewegbares  Zangenglied  (12)  mit 
einer  dazugehorigen  zweiten  Backe  (13),  wo- 
bei  die  zweite  Backe  (13)  gegen  die  erste 
Backe  (11)  und  von  dieser  weg  bewegbar  ist, 
einen  im  Verhaltnis  zum  stationaren  Zangen- 
glied  (10)  schwenkbaren  Betatigungsgriff  (21), 
ein  erstes  Betatigungsglied  (17,  19;  40),  das 
den  Betatigungsgriff  (21)  und  das  bewegbare 
Zangenglied  (12)  miteinander  verbindet,  ein 
zweites,  dem  Betatigungsgriff  (21)  zugeordne- 
tes  Betatigungsglied  (26,  30),  das  mit  dem 
bewegbaren  Zangenglied  (12)  eingreifen  kann, 
wodurch  die  zweite  Backe  (13)  in  einem  Zwei- 
stufen-Betatigungsvorgang  gegen  die  erste 
Backe  (12)  bewegbar  ist,  dadurch  gekenn- 
zeichnet, 

-  dass  die  Bewegung  der  zweiten  Backe 
(13)  im  Verhaltnis  zur  ersten  Backe  (11) 
in  dem  wirksamen  Arbeitsintervall  der 
Zange  durch  eine  Schwenkbewegung 
des  Betatigungsgriffs  (21)  erfolgt, 

-  dass  die  erste  Stufe  des  Zweistufen-Be- 
tatigungsvorgangs  das  Bewegen  der 
zweiten  Backe  (13)  zur  Anlage  gegen 
den  zu  greifenden  Gegenstand  umfasst, 
wobei  die  erste  Stufe  durch  das  erste 
Betatigungsglied  (17,  19;  40)  ausgefuhrt 
wird, 

-  dass  die  zweite  Stufe  des  Zweistufen- 
Betatigungsvorgangs  das  Erhohen  der 
auf  den  Gegenstand  ausgeubten  Greif- 
kraft  zwischen  den  Backen  umfasst,  wo- 
bei  die  zweite  Stufe  beim  weiteren 
Schwenken  des  Betatigungsgriffs  (21) 
durch  das  zweite  Betatigungsglied  (26, 
30)  ausgefuhrt  wird,  und 

-  dass  das  erste  Betatigungsglied  (17,  19; 
40)  ferner  eine  Feder  (25;  41)  aufweist, 
die  vorgesehen  ist,  das  zweite  Betati- 
gungsglied  (26,  30)  in  Eingriff  mit  dem 

5  bewegbaren  Zangenglied  (12)  zu  bringen 
und  bei  dem  genannten  weiteren 
Schwenken  des  Betatigungsgriffs  (21) 
die  zweite  Betatigungsstufe  vorzuneh- 
men. 

10 
2.  Zange  nach  Anspruch  1  ,  wobei  das  bewegbare 

Zangenglied  (12)  in  einer  im  stationaren  Zan- 
genglied  (10)  ausgebildeten  Fuhrung  axial  be- 
wegbar  ist,  dadurch  gekennzeichnet,  dass 

is  das  erste  Betatigungsglied  ein  Zahnrad  (17) 
aufweist,  das  am  ausseren  Ende  eines  Betati- 
gungsarms  (19)  drehbar  angebracht  ist,  wobei 
das  entgegengesetzte  Ende  des  Betatigungs- 
arms  am  Betatigungsgriff  (21)  schwenkbar  an- 

20  gebracht  ist,  wobei  das  Zahnrad  (17)  mit  einer 
ersten  Zahnstange  (15)  am  stationaren  Zan- 
genglied  (10)  drehbar  eingreift  und  auf  der 
diametral  entgegengesetzten  Seite  mit  einer 
zweiten  Zahnstange  (16)  am  bewegbaren  Zan- 

25  genglied  (12)  drehbar  eingreift. 

3.  Zange  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  das  erste  Betatigungsglied  ei- 
nen  Gelenkarmmechanismus  umfasst,  der  aus 

30  einem  ersten  Gelenkarm,  dessen  eines  Ende 
am  bewegbaren  Zangenglied  (12)  angelenkt 
ist,  und  dessen  anderes  Ende  am  Betatigungs- 
griff  (21)  angelenkt  ist,  und  einem  zweiten  Ge- 
lenkarm  besteht,  dessen  eines  Ende  am  statio- 

35  naren  Zangenglied  (10)  angelenkt  ist  und  des- 
sen  anderes  Ende  am  Betatigungsgriff  (21) 
angelenkt  ist,  wobei  die  ersten  und  zweiten 
Gelenkarme  am  genannten  anderen  Ende  an- 
einander  angelenkt  sind,  vorzugsweise  in  ei- 

40  nem  gemeinsamen,  spitzen  oder  stumpfen 
Winkel,  und  zwar  uber  einen  Lagerzapfen,  der 
in  einer  axial  sich  erstreckenden  Fuhrungsnut 
im  Betatigungsgriff  seitlich  verschiebbar  ist. 

45  4.  Zange  nach  Anspruch  2  oder  3,  dadurch  ge- 
kennzeichnet,  dass  der  Betatigungsgriff  (21) 
und  der  eine  Arm  im  Gelenkarmmechanismus 
aus  einer  Armkonstruktion  bestehen,  die  entge- 
gen  Federbelastung  teleskopisch  zusammen- 

50  schiebbar  ist,  und  dass  das  zweite  Betati- 
gungsglied  gegen  seinen  Stutzanschlag  am 
zweiten  Zangenglied  entgegen  der  Kraft  der 
Feder  in  der  genannten  Armkonstruktion  be- 
wegbar  ist. 

55 
5.  Zange  nach  einem  der  Anspruche  1-4,  da- 

durch  gekennzeichnet,  dass  das  zweite  Beta- 
tigungsglied  (30)  einen  zweiarmigen  Hebel  urn- 
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fasst,  dessen  einer  Arm  (bei  30b)  einen  Stutz- 
anschlag  gegen  das  bewegbare  Zangenglied 
(12)  bildet,  und  dessen  entgegengesetzter  Arm 
(bei  30a)  einen  Anschlag  fur  eine  Druckfeder 
(33)  bildet,  die  vorgesehen  ist,  nach  dem 
Schwenken  des  Hebels  uber  einen  toten  Punkt 
das  Betatigungsglied  in  einer  aktiven  Eingriffs- 
position  festzuhalten. 

6.  Zange  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dass  der  genannte  eine  Arm  (30b) 
des  Hebels  ein  Zahnsegment  bildet,  dessen 
Zahne  (35)  einen  Stutzanschlag  gegen  die 
Zahne  (36)  in  einer  Zahnstange  (37)  am  be- 
wegbaren  Zangenglied  (12)  bilden. 

7.  Zange  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  das  erste  Betatigungsglied  ein 
biegbares  Band  (40)  oder  eine  biegbare 
Schnur  aufweist,  die  in  einer  Fuhrung  im  sta- 
tionaren  Zangenglied  (10)  von  dessen  unterem 
Ende  uber  eine  Zwischendruckfeder  (41)  ge- 
gen  einen  Anschlag  im  bewegbaren  Zangen- 
glied  (12)  entgegen  der  Kraft  der  genannten 
Druckfeder  (41)  der  Lange  nach  verschiebbar 
ist. 

8.  Zange  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dass  das  biegbare  Band  (40)  oder 
die  biegbare  Schnur  am  Ubergang  zwischen 
dem  unteren  Ende  des  stationaren  Zangen- 
glieds  (10)  und  dem  unteren  Ende  des  Betati- 
gungsgriffs  (21)  durch  eine  Druckfeder  (43) 
umschlossen  ist. 

Revendications 

1.  Pince  comprenant  un  organe  fixe  (10)  de  pince 
ayant  une  premiere  machoire  associee  (11),  et 
un  organe  mobile  (12)  de  pince  ayant  une 
seconde  machoire  associee  (13),  la  seconde 
machoire  (13)  etant  mobile  afin  qu'elle  puisse 
se  rapprocher  et  s'ecarter  de  la  premiere  ma- 
choire  (11),  une  poignee  (21)  de  manoeuvre 
qui  peut  pivoter  par  rapport  a  I'organe  fixe 
(10),  un  premier  dispositif  de  manoeuvre  (17, 
19  ;  40)  raccordant  la  poignee  de  manoeuvre 
(21)  a  I'organe  mobile  (12)  de  pince,  un  se- 
cond  dispositif  de  manoeuvre  (26,  30)  associe 
a  la  poignee  de  manoeuvre  (21)  et  destine  a 
cooperer  avec  I'organe  mobile  (12)  de  pince, 
de  maniere  que  la  seconde  machoire  (13)  soit 
mobile  vers  la  premiere  machoire  (12)  au 
cours  d'une  operation  de  manoeuvre  en  deux 
etapes,  caracterisee  en  ce  que 

-  le  deplacement  de  la  seconde  machoire 
(13)  par  rapport  a  la  premiere  (11),  dans 
I'intervalle  efficace  de  travail  de  la  pince, 

est  realise  par  un  mouvement  de  pivote- 
ment  de  la  poignee  de  manoeuvre  (21), 

-  la  premiere  etape  de  I'operation  de  ma- 
noeuvre  en  deux  etapes  comprend  le 

5  deplacement  de  la  seconde  machoire 
(13)  afin  qu'elle  soit  en  butee  avec  I'objet 
a  serrer,  la  premiere  etape  etant  exe- 
cutee  a  I'aide  du  premier  dispositif  de 
manoeuvre  (17,  19  ;  40) 

io  -  la  seconde  etape  de  I'operation  de  ma- 
noeuvre  en  deux  etapes  comprend  I'aug- 
mentation  de  la  force  de  serrage  appli- 
quee  a  I'objet  entre  les  machoires,  la 
seconde  etape  etant  executee  a  I'aide  du 

is  second  dispositif  de  manoeuvre  (26,  30) 
lors  d'un  pivotement  supplemental  de 
la  poignee  de  manoeuvre  (21),  et 

-  le  premier  dispositif  de  manoeuvre  (17, 
19  ;  40)  comporte  en  outre  un  ressort  (25 

20  ;  41)  dispose  afin  qu'il  permette  au  se- 
cond  dispositif  de  manoeuvre  (26,  30)  de 
cooperer  avec  I'organe  mobile  (12)  de 
pince  et  d'executer  la  seconde  etape  de 
manoeuvre  lors  du  pivotement  supple- 

25  mentaire  de  la  poignee  de  manoeuvre 
(21). 

2.  Pince  selon  la  revendication  1,  dans  laquelle 
I'organe  mobile  (12)  de  pince  est  mobile  axia- 

30  lement  dans  un  guide  forme  dans  I'organe  fixe 
(10)  de  pince,  caracterisee  en  ce  que  le  pre- 
mier  dispositif  de  manoeuvre  comporte  une 
roue  dentee  (17)  qui  est  montee  afin  qu'elle 
puisse  tourner  a  I'extremite  externe  d'un  bras 

35  de  manoeuvre  (19)  dont  I'autre  extremite  est 
montee  de  maniere  articulee  sur  la  poignee  de 
manoeuvre  (21),  la  roue  dentee  (17)  etant  en 
cooperation  par  rotation  avec  une  premiere 
cremaillere  (15)  formee  sur  I'organe  fixe  (10) 

40  de  pince  et,  du  cote  diametralement  oppose, 
etant  en  cooperation  par  rotation  avec  une 
seconde  cremaillere  (16)  formee  sur  I'organe 
mobile  (12)  de  pince. 

45  3.  Pince  selon  la  revendication  1  ,  caracterisee  en 
ce  que  le  premier  dispositif  de  manoeuvre 
comprend  un  mecanisme  a  bras  articule 
constitue  d'un  premier  bras  d'articulation  dont 
une  premiere  extremite  est  raccordee  a  I'orga- 

50  ne  mobile  (12)  de  pince  et  dont  I'autre  extremi- 
te  est  raccordee  a  la  poignee  de  manoeuvre 
(21),  et  un  second  bras  articule  dont  une  pre- 
miere  extremite  est  raccordee  a  I'organe  fixe 
(10)  de  pince  et  I'autre  extremite  est  raccordee 

55  a  la  poignee  de  manoeuvre  (21),  le  premier  et 
le  second  bras  articule  etant  articules  I'un  sur 
I'autre  a  I'autre  extremite,  de  preference  en 
formant  en  commun  un  angle  aigu  ou  obtus, 
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par  un  pivot  qui  peut  etre  deplace  lateralement 
dans  une  gorge  de  guidage  disposee  axiale- 
ment  dans  la  poignee  de  manoeuvre. 

4.  Pince  selon  la  revendication  2  ou  3,  caracteri-  5 
see  en  ce  que  la  poignee  de  manoeuvre  (21) 
et  le  premier  bras  du  mecanisme  a  bras  arti- 
cule  sont  constitues  d'une  construction  de  bras 
qui  peut  se  raccourcir  telescopiquement  contre 
Taction  d'une  force  elastique,  et  le  second  10 
dispositif  de  manoeuvre  est  mobile  vers  sa 
butee  de  support  formee  sur  le  second  organe 
de  pince  malgre  la  force  du  ressort  incorpore  a 
la  construction  de  bras. 

75 
5.  Pince  selon  I'une  des  revendications  1  a  4, 

caracterisee  en  ce  que  le  second  dispositif  de 
manoeuvre  (30)  comporte  un  levier  a  deux 
branches  dont  I'une  (en  30b)  forme  une  butee 
de  support  en  appui  contre  I'organe  mobile  20 
(12)  de  pince  et  la  branche  opposee  (en  30a) 
forme  une  butee  pour  un  ressort  de  compres- 
sion  (33)  destine  a  maintenir  le  dispositif  de 
manoeuvre  en  position  active  de  cooperation 
apres  le  pivotement  du  levier  au-dela  d'un  25 
point  mort. 

6.  Pince  selon  la  revendication  5,  caracterisee  en 
ce  que  la  premiere  branche  (30b)  du  levier 
forme  un  segment  dente  dont  les  dents  (35)  30 
forment  une  butee  de  support  en  appui  contre 
les  dents  (36)  d'une  cremaillere  (37)  formee 
sur  I'organe  mobile  (12)  de  pince. 

7.  Pince  selon  la  revendication  1  ,  caracterisee  en  35 
ce  que  le  premier  dispositif  de  manoeuvre 
comporte  une  bande  souple  (40)  ou  un  cordon 
souple  qui  peut  etre  deplace  longitudinalement 
dans  un  guide  forme  dans  I'organe  fixe  (10)  de 
pince,  de  son  extremite  inferieure  par  I'inter-  40 
mediaire  d'un  ressort  intermediate  de  com- 
pression  (41)  contre  une  butee  formee  dans 
I'organe  mobile  (12)  de  pince,  malgre  la  force 
du  ressort  de  compression  (41). 

45 
8.  Pince  selon  la  revendication  7,  caracterisee  en 

ce  que  la  bande  souple  (40)  ou  le  cordon 
souple  est  entoure,  dans  la  partie  de  transition 
entre  I'extremite  inferieure  de  I'organe  fixe  (10) 
et  I'extremite  inferieure  de  la  poignee  de  ma-  50 
noeuvre  (21),  par  un  ressort  de  compression 
(43). 
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