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Description 

The  subject  of  the  present  invention  is  a  unit  for  lift- 
ing  the  forks  of  lift  trucks. 

As  is  known,  lift  trucks  are  provided  with  a  fork  lifting  s 
unit  having  at  least  one  single-acting  hydraulic  cylinder 
kinematically  connected  to  the  forks.  The  hydraulic  cyl- 
inder  has  a  cylindrical  body  in  which  there  is  slideably 
mounted  a  piston  coaxially  integral  with  an  actuating 
rod.  In  order  to  lift  the  forks,  the  hydraulic  cylinder  is  to 
supplied  with  working  fluid  from  a  pump  through  a 
hydraulic  distributor  such  that  the  actuating  rod  of  the 
hydraulic  cylinder  moves  the  forks  upwards.  The  forks 
are  lowered  by  gravity,  the  hydraulic  cylinder  always 
being  connected  for  discharge  through  the  hydraulic  15 
distributor. 

The  forks  are  secured  to  a  plate  which  slides  along 
a  frame  during  the  said  lifting  and  lowering  movements. 
The  frame  can  be  of  simple  construction  or  telescopic 
and  the  number  of  hydraulic  cylinders  can  vary  accord-  20 
ing  to  the  type  of  lift  truck.  Some  types  of  lift  trucks  with 
telescopic  frames  are  provided  for  example  with  a  pair 
of  hydraulic  cylinders  the  action  of  which  causes  the 
forks  to  rise  and  the  frame  to  extend  simultaneously,  by 
virtue  of  suitable  kinematic  components.  Other  types  of  25 
lift  trucks  with  telescopic  frames  are  provided  with  a 
third  hydraulic  cylinder  in  addition  to  the  pair  of  hydraulic 
cylinders;  in  this  case,  the  third  hydraulic  cylinder  lifts 
the  forks  when  the  frame  is  not  extended  whilst  the  pair 
of  hydraulic  cylinders  merely  extend  the  frame.  In  all  30 
cases,  the  lowering  movement  of  the  forks  corresponds 
to  the  lifting  movement. 

During  these  fork  lifting  and  lowering  movements, 
the  hydraulic  cylinders  reach  the  end  of  their  travel 
somewhat  abruptly  even  though  the  operator  usually  35 
reduces  the  inflow  and  outflow  speed  of  the  working 
fluid  in  the  hydraulic  cylinders,  acting  suitably  on  the 
hydraulic  distributor,  as  they  reach  the  end  of  their 
travel. 

This  evidently  disturbs  the  load  on  the  forks  with  40 
undesirable  consequences  such  as  the  shifting  of  the 
load  itself  or  the  movement  or  even  the  breaking  of  ele- 
ments  constituting  the  load,  etc. 

The  situation  is  aggravated  in  cases  in  which,  for 
example,  the  operator  is  distracted  and  forgets  to  45 
reduce  the  inflow  and  outflow  speed  of  the  working  fluid 
in  the  hydraulic  cylinders.  In  this  case,  the  hydraulic  cyl- 
inders  reach  the  end  of  their  travel  violently,  which  can 
have  serious  consequences  such  as  the  dropping  of  the 
load,  breakage  of  the  load,  etc.  so 

The  object  of  the  present  invention  is  to  overcome 
the  said  disadvantages.  A  unit  having  the  features  of  the 
preamble  portion  of  claim  1  is  known  for  example  from 
DE-A-3,606,515. 

This  object  is  achieved  by  means  of  a  unit  for  lifting  ss 
the  forks  in  lift  trucks  having  the  features  of  the  charac- 
terising  portion  of  claim  1  . 

For  a  better  understanding  of  the  invention,  a  non- 

limiting  embodiment  thereof  will  now  be  described  and 
is  illustrated  in  the  appended  drawings,  in  which: 

Figure  1  shows  a  perspective  view  of  a  lift  truck  pro- 
vided  with  a  lifting  unit  according  to  the  invention; 

Figures  2  and  3  show  perspective  views  of  the 
movement  of  the  lifting  unit  of  Figure  1  ; 

Figure  4  shows  a  longitudinal  section  of  a  hydraulic 
cylinder  of  the  lifting  unit  of  Figure  1  ;  and 

Figures  5,  6,  7,  8  and  9  show  longitudinal  sections 
of  the  movement  of  the  hydraulic  cylinder  of  Figure 
4. 

The  lift  truck  in  Figure  1,  designated  10,  comprises 
a  lifting  unit  1  1  which  lifts  the  forks  12  of  the  lift  truck. 

The  lifting  unit  1  1  comprises  a  telescopic  frame  13 
along  which  a  plate  14,  integral  with  the  forks  12,  is 
lifted.  The  frame  13  comprises  a  pair  of  fixed  outer 
uprights  15,  a  pair  of  movable  intermediate  uprights  16, 
and  a  pair  of  movable  inner  uprights  17. 

The  lifting  unit  1  1  further  has  a  central  hydraulic  cyl- 
inder  18  and  a  pair  of  side  hydraulic  cylinders  19;  all 
these  hydraulic  cylinders  are  single-acting.  The  central 
hydraulic  cylinder  18  is  integral  with  the  pair  of  movable 
inner  uprights  17  and  is  connected  to  the  fork-bearing 
plate  14  by  means  of  chains  20  which  wind  about 
respective  pulleys  21  rotatably  supported  on  a  head  22 
on  which  the  actuating  rod  of  the  said  hydraulic  cylinder 
18  acts.  The  pair  of  side  hydraulic  cylinders  19  is  inte- 
gral  with  the  pair  of  fixed  outer  uprights  15  and  their 
actuating  rods  act  on  the  pair  of  movable  intermediate 
uprights  1  6.  These  uprights  1  6  are  connected  to  the  pair 
of  movable  inner  uprights  17  by  means  of  chains  23 
which  wind  about  respective  pulleys  24  rotatably  sup- 
ported  on  the  said  pair  of  uprights  16. 

Both  the  central  hydraulic  cylinder  1  8  and  the  pair  of 
side  hydraulic  cylinders  19  are  supplied  with  working 
fluid  from  a  pump  by  means  of  a  hydraulic  distributor. 

In  order  to  lift  the  forks  12,  firstly  the  working  fluid 
acts  on  the  movable  portion  of  the  central  hydraulic  cyl- 
inder  18  which,  by  means  of  the  pulleys  21  and  chains 
20,  lifts  the  plate  14  with  the  forks  12  along  the  pair  of 
inner  uprights  17,  as  shown  in  Figure  2;  during  this 
movement,  the  fork-bearing  plate  can  evidently  be  lifted 
to  its  maximum  at  the  upper  end  of  the  pair  of  uprights 
1  7.  If  it  is  required  to  lift  the  fork-bearing  plate  1  4  further, 
the  same  working  fluid  also  acts  on  the  movable  portion 
of  the  pair  of  hydraulic  cylinders  1  9  which  cause  the  pair 
of  intermediate  uprights  16  to  slide  upwards  along  the 
pair  of  fixed  uprights  15  and  which,  at  the  same  time, 
cause  the  pair  of  inner  uprights  17  to  slide  upwards 
along  the  pair  of  intermediate  uprights  1  6,  by  means  of 
the  pulleys  24  and  chains  23,  as  shown  in  Figure  3.  The 
fork-bearing  plate  14  can  thus  arrive  at  the  maximum 
lifted  position  corresponding  to  the  maximum  extension 
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of  the  frame  13.  It  can  be  seen  that  the  fork-bearing 
plate  14  can  be  stopped  in  any  intermediate  position 
between  its  initial,  lowered  position  and  its  maximum, 
lifted  position.  In  order  to  lower  the  fork-bearing  plate 
14,  the  working  fluid  is  discharged  and  all  the  compo-  5 
nents  described  above  move  in  the  opposite  direction. 

Figure  4  shows  one  of  the  two  side  cylinders  19  in 
longitudinal  section;  the  other  cylinder  19  is  identical  in 
all  respects.  The  central  cylinder  18  corresponds  in 
structure  and  function  to  the  cylinder  illustrated  in  Figure  10 
4,  and  only  differs  in  its  dimensions. 

The  structure  of  the  hydraulic  cylinder  illustrated  in 
Figure  4  comprises  a  hollow  cylindrical  body  30  accom- 
modating  a  piston  31  in  a  sliding  manner.  The  piston  31 
is  coupled  with  the  body  30  in  a  fluidtight  manner  by  15 
means  of  a  seal  32.  A  hollow  actuating  rod  33,  sliding 
inside  the  body  30,  is  coaxially  integral  with  the  piston 
31.  A  guide  bush  34,  clamped  in  position  by  a  lock  nut 
35,  is  provided  at  one  end  of  the  body  30,  disposed 
between  the  rod  33  and  the  body  30.  At  the  other  end,  20 
the  body  30  has  a  base  36  from  which  extends,  inside 
the  body  30,  a  hollow  tang  37  for  coupling,  with  clear- 
ance,  with  a  shaped  axial  through  hole  38  in  the  piston 
31  .  This  hole  38  opens  on  one  side  to  the  inside  of  the 
hollow  rod  33,  and  has  a  short  portion  50  with  a  diame-  25 
ter  slightly  greater  than  the  outer  diameter  of  the  tang 
37,  the  remaining  portion  of  the  hole  38  having  a  diam- 
eter  greater  than  the  diameter  of  such  short  portion  50. 
Furthermore,  the  hole  38  has  a  lower  flaring  and  the 
tang  37  has  a  corresponding  flaring  of  its  upper  end  por-  30 
tion. 

A  duct  39,  connected  to  the  feed  pump,  indicated 
40,  by  means  of  the  hydraulic  distributor,  indicated  41  ,  is 
provided  in  the  base  36.  On  the  interior  the  hollow  tang 
37  defines  a  duct  42  which  communicates  on  one  side  35 
with  the  duct  39  by  means  of  a  safety  valve  43  and  on 
the  other  side  with  the  interior  of  the  body  30. 

During  movement  of  the  piston  31  ,  a  first  internal 
chamber  44  of  variable  volume  (as  can  be  clearly  seen 
in  Figures  5  to  9)  is  defined  between  the  piston  31  and  40 
the  base  36,  and  a  second,  annular,  internal  chamber 
45  of  variable  volume  is  defined  between  the  rod  33  and 
the  body  30.  The  base  36  also  accommodates  two 
ducts  46,47  connected  each  other  and  connecting  the 
duct  39  and  the  first  chamber  44.  In  the  duct  47  a  check  45 
valve  is  formed,  comprising  a  ball  valve  member  51, 
having  a  diameter  smaller  than  the  diameter  of  the  duct 
47,  which  rests  on  a  seat  52  and  is  retained  in  the  duct 
47  by  a  pin  53  transversely  inserted  in  the  duct.  The  hol- 
low  rod  33  has  three  peripherally  equidistant  holes  48,  so 
of  which  only  one  is  shown  in  the  drawings;  the  holes  48 
put  the  second  chamber  45  into  communication  with  the 
interior  of  the  rod  33.  The  piston  31  has  two  transversal 
ducts  49,  each  of  which  has  a  portion  of  narrow  cross- 
section  and  communicates  on  one  side  with  the  second  ss 
chamber  45  via  the  space  between  the  piston  31  and 
the  body  30  and  on  the  other  side  with  the  hole  38  in  the 
piston  31. 

The  operation  of  the  hydraulic  cylinder  illustrated  in 
Figure  4  is  as  follows: 

It  is  assumed  in  the  rest  state,  that  is,  the  state 
shown  in  Figure  4,  all  the  internal  parts  of  the  hydraulic 
cylinder  are  full  of  fluid  from  the  hydraulic  actuating  cir- 
cuit  comprising  the  pump  40  and  the  hydraulic  distribu- 
tor  41  . 

The  fluid  under  pressure  generated  by  the  pump  40 
and  delivered  to  the  hydraulic  cylinder  by  means  of  the 
hydraulic  distributor  41  enters  the  hollow  rod  33, 
through  the  ducts  39  and  42,  such  that  it  exerts  an 
action  on  the  rod;  at  the  same  time,  the  pressurised  fluid 
passes  through  the  ducts  46  and  47,  moving  the  ball 
valve  member  51  away  from  the  seat  52  and  pushing  it 
against  the  pin  53,  and  then  flows  in  the  chamber  44 
such  that  it  also  exerts  pressure  on  the  piston  31  .  In  this 
way  the  piston  31  with  the  rod  33  moves  upwards,  as 
shown  in  Figures  5  and  6.  During  this  upward  travel  of 
the  piston  31  and  the  rod  33,  the  first  chamber  44 
increases  in  volume  whilst  the  second  chamber  45 
decreases  in  volume  and  the  fluid  in  the  said  chamber 
45  flows  out  of  the  latter  into  the  rod  33  through  the 
holes  48. 

When  the  holes  48  are  obstructed  by  the  guide 
bush  34,  as  shown  in  Figure  7,  the  fluid  in  the  second 
chamber  45  is  forced  to  flow  from  the  latter  only  through 
the  space  between  the  piston  31  and  the  body  30  and 
through  the  transversal  ducts  49  and  then  flows  through 
the  hole  38  in  the  piston  31.  This  produces  a  braking 
effect  on  the  travel  of  the  piston  31  and  of  the  rod  33 
during  the  end  stroke  of  this  upward  travel. 

Downward  movement  takes  place  under  gravity,  the 
duct  39  being  connected  for  discharge  through  the  dis- 
tributor  41  .  The  weight  on  the  rod  33  moves  the  piston 
31  downwards,  as  shown  in  Figure  8,  and  the  fluid  in  the 
body  30  is  discharged  only  through  the  ducts  42  and  39, 
since  the  fluid  pressure  pushes  and  keeps  the  ball  valve 
member  51  against  the  seat  52  and  therefore  prevents 
fluid  passage  from  the  duct  47  to  the  duct  46. 

When  the  hole  38  of  the  piston  31  opens  into  the 
tang  37,  as  shown  in  Figure  9,  the  fluid  in  the  first  cham- 
ber  44  flows  only  through  the  space  between  the  tang 
37  and  the  hole  38  and  then  discharges  through  the 
ducts  42  and  39.  Since  between  the  tang  37  and  the 
portion  50  of  the  hole  38  a  narrow  cross-section  pas- 
sage  is  formed,  a  braking  effect  is  produced  on  the 
travel  of  the  piston  31  and  of  the  rod  33  during  the  end 
stroke  of  the  downward  travel. 

The  fluidtight  seal  32,  mounted  on  the  piston  31, 
prevents  any  blow-back  of  fluid  between  the  two  cham- 
bers  44,  45,  such  that  the  fluid  is  forced  to  pass  through 
the  passages  with  narrow  cross-sections  during  the 
said  end-of-travel  strokes. 

The  safety  valve  43,  of  known  type,  operates  when 
the  hydraulic  circuit  connected  to  the  hydraulic  cylinder 
described  is  broken,  preventing  the  sudden  descent  of 
the  piston  31  and  of  the  rod  33  by  blocking  the  passage 
of  fluid  from  the  duct  42  to  the  duct  39. 
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The  other  side  hydraulic  cylinder  19  and  the  central 
cylinder  18  are  likewise  fed  from  the  said  pump  40 
through  the  hydraulic  distributor  41  and  operate  in  the 
same  manner  as  described  above. 

By  virtue  of  the  braking  action  described  above,  the  s 
arrival  of  the  hydraulic  cylinder  18  and  of  the  pair  of 
hydraulic  cylinders  19  at  the  respective  ends  of  their 
upward  travel,  when  the  forks  12  are  lifted,  or  downward 
travel,  when  the  forks  are  lowered,  is  particularly 
smooth  such  that  the  load  on  the  forks  is  not  disturbed  10 
and  the  disadvantages  mentioned  initially  are  over- 
come. 

It  should  be  noted  that  this  is  achieved  without  sub- 
stantial  alteration  of  the  structure  of  the  hydraulic  cylin- 
ders  and  thus  without  altering  their  dimensions  and  is 
weight,  hence  the  obvious  advantages. 

It  should  be  further  noted  that  such  hydraulic  cylin- 
ders  with  a  braking  action  are  structurally  very  simple, 
consisting  of  few  elements,  and  therefore  are  really  reli- 
able.  20 

At  the  delivery  stage,  the  ducts  46,47  in  addition  to 
the  ducts  39,42  ensure  a  great  flow  of  delivery  fluid  into 
the  cylinder  and  therefore  a  very  low  loss  of  pressure. 
This  is  a  remarkable  advantage,  since  at  the  delivery 
stage  a  high  loss  of  pressure  overloads  the  pump  and  25 
increases  the  power  consumption  of  the  lift  truck.  More- 
over,  when  more  cylinders  are  provided  hydraulically 
connected  in  series,  a  high  loss  of  pressure  may  alter 
the  operation  sequence  of  the  cylinders. 

The  check  valve  formed  in  the  duct  47  is  particularly  30 
simple  and  reliable. 

The  flaring  of  the  tang  37  and  of  the  hole  38 
ensures  the  coupling  of  such  elements. 

The  shape  of  the  hole  38  and  of  the  ducts  49  is  eco- 
nomical  from  the  manufacturing  point  of  view.  It  will  be  35 
appreciated  that  variants  of  and  /  or  additions  to  that 
which  has  been  described  above  and  illustrated  in  the 
drawings  are  possible,  within  the  scope  of  the  appended 
claims. 

The  actuating  unit  can  comprise  any  number  of  40 
hydraulic  actuating  cylinders,  for  example  one  central 
hydraulic  unit  alone  or  only  one  pair  of  side  hydraulic 
units,  etc. 

Hydraulic  cylinders  of  this  type  can  be  supplied  with 
working  fluid  in  any  suitable  manner.  45 

Different  arrangements  of  the  various  components 
constituting  the  hydraulic  cylinder  are  possible.  For 
example,  a  solid  actuating  rod  can  be  used  instead  of  a 
hollow  one,  providing  the  appropriate,  equivalent 
hydraulic  connections  such  that  the  above  braking  so 
effects  are  achieved. 

One  or  more  main  passages  and  one  or  more  aux- 
iliary  passages  can  be  provided,  which  put  the  fluid 
inflow  and  outflow  duct  into  communication  with  the  first 
chamber,  and  this  applies  also  to  the  communication  55 
between  the  second  chamber  and  the  first  chamber. 
Particularly,  more  auxiliary,  delivery  passages  can  be 
provided  such  that  formed  by  the  ducts  46,47,  each  with 
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a  check  valve  inside.  Passages  of  this  type  can  be  pro- 
duced  in  any  manner.  There  can  also  be  more  fluid 
inflow  and  outflow  ducts. 

Instead  of  being  integral  with  the  base,  the  hollow 
tang  can  be  integral  with  the  piston  and,  accordingly,  the 
hole  with  which  the  tang  is  coupled  is  in  the  base 
instead  of  in  the  piston. 

In  general,  interception  means  can  be  provided 
which  reduce  the  cross-section  of  the  fluid  outflow  from 
the  first  and  second  chambers  during  the  end-of-travel 
strokes  of  the  piston  and  actuating  rod.  Interception 
means  of  this  type  can  also  be  progressive,  for  example, 
on  the  one  hand  by  suitably  shaping  the  tang  and/or  the 
hole,  and  on  the  other  hand  by  providing  openings  for 
the  passage  of  the  fluid  disposed  such  that  they  are  pro- 
gressively  closed  by  the  guide  bush. 

Claims 

1.  A  lifting  unit  (1  1),  for  the  forks  (12)  of  lift  trucks  (10), 
having  at  least  one  single-acting  hydraulic  cylinder 
(18;  19)  kinematically  connected  to  the  forks  (12) 
and  comprising  a  cylindrical  body  (30)  in  which 
slides  a  piston  (31)  which  is  integral  with  an  actuat- 
ing  rod  (33),  the  forks  (12)  being  lifted  as  a  result  of 
the  hydraulic  cylinder  (18;  19)  being  supplied  with 
working  fluid  and  the  forks  (12)  being  lowered  by 
gravity,  discharging  the  working  fluid,  wherein 
between  the  piston  (31)  and  a  base  (36)  of  the 
cylindrical  body  (30)  is  defined  a  first  internal  cham- 
ber  (44)  communicating  with  at  least  one  duct  (39) 
for  the  inflow  and  outflow  of  the  working  fluid; 
wherein  between  the  rod  (33)  and  the  cylindrical 
body  (30)  is  defined  a  second  internal  chamber  (45) 
opposite  the  first  chamber  (44)  with  respect  to  the 
piston  (31)  and  communicating  with  the  said  first 
chamber  (44);  and  wherein  first  interception  means 
are  provided  which,  during  an  end-of-travel  stroke 
of  the  piston  (31)  towards  the  said  base  (36),  deter- 
mine  a  narrowing  of  the  cross-section  of  the  fluid 
outflow  from  the  first  chamber  (44)  to  the  fluid  inflow 
and  outflow  duct  (39),  and  wherein  second  inter- 
ception  means  are  provided  which,  during  the 
opposite  end  stroke,  determine  a  narrowing  in  the 
cross-section  of  the  discharge  of  the  fluid  outflow 
from  the  second  chamber  (45)  to  the  first  chamber 
(44),  characterised  in  that,  the  first  interception 
means  comprise  a  tang  (37)  which  is  either  integral 
with  the  base  (36)  of  the  cylindrical  body  (30)  or 
with  the  piston,  and  which  is  coupled,  with  clear- 
ance,  with  a  through  hole  located  either  in  the  pis- 
ton  (31)  opening  on  one  side  into  the  rod  (33)  or 
located  in  the  base  of  the  cylindrical  body,  there 
being  accommodated  in  the  tang  (37)  a  duct  (42), 
which  communicates  on  one  side  with  the  said  fluid 
inflow  and  outflow  duct  (39)  or  opens  into  the  rod 
and  on  the  other  side  opens  out  on  the  exterior  of 
the  tang  (37)  in  the  direction  of  the  through  hole 
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(38)  . 

2.  A  lifting  unit  according  to  Claim  1  ,  wherein  the  first 
chamber  (44)  communicates  with  the  fluid  inflow 
and  outflow  duct  (39)  through  at  least  one  main 
passage  (42)  and  at  least  one  auxiliary  passage 
(46,47)  provided  with  check  valve  means  (51-53) 
which  prevent  the  fluid  flow  from  the  first  chamber 
(44)  to  the  fluid  inflow  and  outflow  duct  (39); 
wherein  the  second  chamber  (45)  communicates 
with  the  first  chamber  (44)  through  at  least  one 
main  passage  (48)  and  at  least  one  narrow  auxil- 
iary  passage  (49);  and  wherein  the  first  interception 
means  (37,38)  limit  fluid  discharging  from  the  first 
chamber  (44)  to  the  fluid  inflow  and  outflow  duct 
(39)  through  the  respective  main  passage  (42)  dur- 
ing  the  said  end-of-travel  stroke  of  the  piston  (31) 
towards  the  base  (36),  and  the  second  interception 
means  (34)  prevent  the  discharge  of  fluid  from  the 
second  chamber  (45)  to  the  first  chamber  (44) 
through  the  respective  main  passage  (48)  during 
the  opposite  end-of-travel  stroke. 

3.  A  lifting  unit  according  to  Claim  1,  wherein  the 
through  hole  (38)  has  a  narrow  portion  (50)  such 
that  a  narrow  passage  is  formed  between  the  tang 
(37)  and  the  hole  (38);  and  wherein  the  tang  (37) 
and  the  hole  (38)  have  a  corresponding  upper  and 
lower  flaring  respectively. 

4.  A  lifting  unit  according  to  Claim  2,  wherein  the  aux- 
iliary  passage  (46,47)  relative  to  the  first  chamber 
(44)  is  provided  in  the  base  (36)  of  the  cylindrical 
body  (30);  and  wherein  the  check  valve  means 
comprise  a  ball  valve  member  (51)  which  rests  on  a 
seat  (52)  of  a  duct  (47)  of  said  auxiliary  passage 
and  which  is  retained  in  said  duct  (47)  by  a  pin  (53) 
transversely  inserted  in  the  duct  (47). 

5.  A  lifting  unit  according  to  any  of  the  Claims  2,  3,  4, 
wherein  the  actuating  rod  (33)  is  hollow  and  its  inte- 
rior  communicates  with  the  first  chamber  (44); 
wherein  the  said  rod  (33)  has  a  plurality  of  through 
holes  (48)  each  of  which  forms  the  said  main  pas- 
sage  relative  to  the  second  chamber  (45);  and  in 
which  the  said  second  interception  means  com- 
prise  a  bush  (34)  which  is  disposed  between  the 
rod  (33)  and  the  cylindrical  body  (30)  and  which 
impedes  the  said  through  holes  (48)  during  the 
opposite  end-of-travel  stroke. 

6.  A  lifting  unit  according  to  Claim  5,  wherein  a  plural- 
ity  of  auxiliary  passages  relative  to  the  second 
chamber  (45)  are  formed  in  the  piston  (31),  and 
comprise  through  transversal  ducts  (49)  each  hav- 
ing  a  portion  with  a  narrow  cross-section  and  com- 
municating  with  the  second  chamber  (45)  through 
the  space  between  the  piston  (31)  and  the  cylindri- 

cal  body  (30). 

7.  A  lifting  unit  according  to  any  of  the  preceding 
Claims,  wherein  a  central  hydraulic  cylinder  (18) 

5  kinematically  connected  to  the  forks  (1  2)  and  a  pair 
of  side  hydraulic  cylinders  (19)  kinematically  con- 
nected  to  the  central  hydraulic  cylinder  (18)  through 
a  telescopic  frame  (13)  are  provided. 

10  8.  A  lifting  unit  according  to  any  of  the  Claims  1  to  6, 
wherein  a  single  hydraulic  cylinder  kinematically 
connected  to  the  forks  is  provided. 

9.  A  lifting  unit  according  to  any  of  the  Claims  1  to  6, 
15  wherein  a  pair  of  side  hydraulic  cylinders  kinemati- 

cally  connected  to  the  forks  through  a  telescopic 
frame  is  provided. 

Patentanspruche 
20 

1.  Hebeeinheit  (11)  fur  die  Gabeln  (12)  von  Hubwa- 
gen  (10),  mit  wenigstens  einem  einfachwirkenden 
hydraulischem  Zylinder  (18;  19),  der  kinematisch 
mit  den  Gabeln  (12)  verbundenen  ist  und  einen 

25  zylindrischen  Korner  (30)  umfaBt,  in  dem  ein  mit 
einer  Betatigungsstange  (33)  einstuckig  ausgebil- 
deter  Kolben  (31)  gleitet,  wobei  die  Gabeln  (12) 
durch  Zuftihren  von  Treibmittel  an  den  hydrauli- 
schen  Zylinder  (18;  19)  gehoben  und  durch  Ablei- 

30  ten  des  Treibmittels  mittels  Schwerkraft  gesenkt 
werden,  wobei  zwischen  dem  Kolben  (31)  und 
einem  Sockel  (36)  des  zylindrischen  Korpers  (30) 
eine  erste  interne  Kammer  (44)  ausgebildet  ist,  die 
mit  wenigstens  einer  Leitung  (39)  fur  den  Zu-  und 

35  AbfluB  des  Treibmittels  in  Wirkverbindung  steht, 
wobei  zwischen  der  Stange  (33)  und  dem  zylindri- 
schen  Korner  (30)  eine  zweite  interne  Kammer  (45) 
der  ersten  Kammer  (44)  mit  Bezug  auf  den  Kolben 
(31)  gegeniiberliegend  und  mit  der  ersten  Kammer 

40  (44)  in  Wirkverbindung  stehend  ausgebildet  ist,  und 
wobei  eine  erste  Interceptvorrichtung  vorgesehen 
ist,  die  am  Ende  eines  Hubes  des  Kolbens  (31)  hin 
zum  Sockel  (36)  eine  Verengung  des  Querschnitts 
des  Fliissigkeitsabflusses  aus  der  ersten  Kammer 

45  (44)  zur  Flussigkeitszuf  lu  B-  und  -abfluBleitung  (39) 
bestimmt,  und  wobei  eine  zweite  Interceptvorrich- 
tung  vorgesehen  ist,  die  am  Ende  des  entgegenge- 
setzten  Hubes  eine  Verengung  des  Querschnitts 
der  Ableitung  des  Fliissigkeitsabflusses  aus  der 

so  zweiten  Kammer  (45)  zur  ersten  Kammer  (44) 
bestimmt, 
dadurch  gekennzeichnet  daB, 
die  erste  Interceptvorrichtung  einen  Mitnehmer  (37) 
umfaBt,  der  einstuckig  entweder  mit  dem  Sockel 

55  (36)  des  zylindrischen  Korpers  (30)  Oder  mit  dem 
Kolben  ausgebildet  ist,  und  der  mit  Spiel  mit  einem 
Durchgangsloch  gekoppelt  ist,  welches  entweder 
im  Kolben  (31)  auf  einer  Seite  in  die  Stange  (33) 
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hinein  offnend  Oder  im  Sockel  des  zylindrischen 
Korpers  angeordnet  ist,  wobei  von  dem  Mitnehmer 
(37)  eine  Leitung  (42)  aufgenommen  ist,  die  auf  6. 
einer  Seite  mit  der  FlussigkeitszufluB  und  -abfluB- 
leitung  (39)  in  Wirkverbindung  steht  bzw.  in  die  5 
Stange  hinein  verlauft,  und  die  auf  der  anderen 
Seite  zur  AuBenseite  des  Mitnehmers  (37)  hinaus 
in  Richtung  auf  das  Durchgangsloch  (38)  verlauft. 

2.  Hebeeinheit  nach  Anspruch  1,  wobei  die  erste 
Kammer  (44)  mit  der  FlussigkeitszufluB-  und  - 
abfluBleitung  (39)  uber  wenigstens  einen  Hauptka- 
nal  (42)  und  Wenigstens  einen  Hilfskanal  (46,  47)  in 
Wirkverbindung  steht,  mit  einem  Absperrventil  (51- 
53)  zum  Verhindern  des  Flussigkeitsf  lusses  aus  der 
ersten  Kammer  (44)  zu  der  FlussigkeitszufluB-  und 
-abfluBleitung  (39),  wobei  die  zweite  Kammer  (45) 
mit  der  ersten  Kammer  (44)  uber  Wenigstens  einen 
Hauptkanal  (48)  und  wenigstens  einen  schmalen 
Hilfskanal  (49)  in  Wirkverbindung  steht,  und  wobei 
eine  erste  Interceptvorrichtung  (37,  38)  die  Flussig- 
keitsableitung  aus  der  ersten  Kammer  (44)  zu  der 
FlussigkeitszufluB-  und  -abfluBleitung  (39)  durch 
den  jeweiligen  Hauptkanal  (42)  am  Ende  des 
Hubes  des  Kolbens  (31)  hin  zum  Sockel  begrenzt, 
und  die  zweite  Interceptvorrichtung  (34)  die  Ablei- 
tung  von  Flussigkeit  aus  der  zweiten  Kammer  (45) 
zur  ersten  Kammer  (44)  durch  den  jeweiligen 
Hauptkanal  (48)  am  Ende  des  entgegengesetzten 
Hubes  verhindert. 

3.  Hebeeinheit  nach  Anspruch  1,  wobei  das  Durch- 
gangsloch  (38)  einen  schmalen  Abschnitt  (50)  auf- 
weist,  so  daB  zwischen  dem  Mitnehmer  (37)  und 
dem  Loch  (38)  ein  schmaler  Kanal  gebildet  wird, 
und  wobei  der  Mitnehmer  (37)  und  das  Loch  (38) 
eine  entsprechende  obere  bzw.  untere  Erweiterung 
aufweisen. 

4.  Hebeeinheit  nach  Anspruch  2,  wobei  der  Hilfskanal 
(46,  47)  relativ  zur  ersten  Kammer  (44)  im  Sockel 
(36)  des  zylindrischen  Korpers  (30)  vorgesehen  ist, 
und  wobei  das  Absperrventil  ein  Kugelventilele- 
ment  (51)  aufweist,  welches  auf  einer  Aufnahmefla- 
che  (52)  einer  Leitung  (47)  des  Hilfskanals  sitzt  und 
durch  einen  in  der  Leitung  quer  eingesetzten  Stift 
(53)  in  dieser  gehalten  wird. 

5.  Hebeeinheit  nach  einem  der  Anspriiche  2,  3,  4, 
wobei  die  Betatigungsstange  (33)  hohl  ist  und  ihr 
Inneres  mit  der  ersten  Kammer  (44)  in  Wirkverbin- 
dung  steht,  wobei  die  Stange  (33)  eine  Vielzahl  von 
Durchgangslochern  (48)  aufweist,  von  denen  jedes 
den  Hauptkanal  relativ  zur  zweiten  Kammer  (45) 
bildet,  und  wobei  die  zweite  Interceptvorrichtung 
eine  Buchse  (34)  umfaBt,  die  zwischen  der  Stange 
(33)  und  dem  zylindrischen  Korner  (30)  angeordnet 
ist  und  die  Durchgangslocher  (48)  am  Ende  des 

entgegengesetzten  Hubes  behindert. 

6.  Hebeeinheit  nach  Anspruch  5,  wobei  eine  Vielzahl 
von  Hilfskanalen  relativ  zur  zweiten  Kammer  (45) 

5  im  Kolben  (31)  ausgebildet  sind  und  quer  verlau- 
fende  Durchgangsleitungen  (49)  mit  jeweils  einem 
Abschnitt  engen  Querschnitts  aufweisen,  die  mit 
der  zweiten  Kammer  (45)  durch  den  Zwischenraum 
zwischen  dem  Kolben  (31)  und  dem  zylindrischen 

10  Korper  (30)  hindurch  in  Wirkverbindung  stehen. 

7.  Hebeeinheit  nach  einem  der  vorangegangenen 
Anspriiche,  wobei  ein  zentraler  Hydraulikzylinder 
(18)  vorgesehen  ist,  der  kinematisch  mit  den 

15  Gabeln  (1  2)  verbunden  ist,  sowie  ein  Paar  seitlicher 
Hydraulikzylinder  (19),  die  durch  einen  teleskopi- 
schen  Rahmen  (13)  kinematisch  mit  dem  zentralen 
Hydraulikzylinder  (18)  verbunden  sind. 

20  8.  Hebeeinheit  nach  einem  der  Anspriiche  1  bis  6, 
wobei  ein  einziger  mit  den  Gabeln  kinematisch  ver- 
bundener  Hydraulikzylinder  vorgesehen  ist. 

9.  Hebeeinheit  nach  einem  der  Anspriiche  1  bis  6, 
25  wobei  ein  Paar  seitlicher,  mit  den  Gabeln  durch 

einen  teleskopischen  Rahmen  kinematisch  verbun- 
dener  Hydraulikzylinder  vorgesehen  ist. 

Revendications 
30 

1.  Unite  delevage  (11),  pour  lesfourches  (12)  de  cha- 
riots  elevateurs  (10),  comportant  au  moins  un  cylin- 
dre  hydraulique  a  une  seule  action  (18  ;  19)  relie 
cinematiquement  aux  fourches  (12)  et  comprenant 

35  un  corps  cylindrique  (30)  dans  lequel  coulisse  un 
piston  (31)  qui  est  d'un  seul  tenant  avec  une  tige  de 
manoeuvre  (33),  les  fourches  (12)  etant  levees  en 
consequence  de  I'alimentation  du  cylindre  hydrauli- 
que  (18  ;  19)  en  fluide  de  travail  et  les  fourches  (12) 

40  etant  abaissees  par  gravite,  dechargeant  le  fluide 
de  travail,  dans  laquelle  est  definie,  entre  le  piston 
(31)  et  une  base  (36)  du  corps  cylindrique  (30),  une 
premiere  chambre  interieure  (44)  communiquant 
avec  au  moins  un  conduit  (39)  prevu  pour  le  debit 

45  entrant  et  le  debit  sortant  du  fluide  de  travail  ;  dans 
laquelle  est  definie,  entre  la  tige  (33)  et  le  corps 
cylindrique  (30),  une  seconde  chambre  interieure 
(45)  opposee  a  la  premiere  chambre  (44)  par  rap- 
port  au  piston  (31)  et  communiquant  avec  ladite 

50  premiere  chambre  (44)  ;  et  dans  laquelle  sont  pre- 
vus  des  premiers  moyens  d'interception  qui,  pen- 
dant  une  course  de  fin  de  deplacement  du  piston 
(31)  vers  ladite  base  (36),  determinent  un  retrecis- 
sement  de  la  section  transversale  du  debit  sortant 

55  de  fluide  de  la  premiere  chambre  (44)  au  conduit 
(39)  de  debit  entrant  et  de  debit  sortant  de  fluide,  et 
dans  laquelle  sont  prevus  des  seconds  moyens 
d'interception  qui,  pendant  la  course  de  fin  oppo- 
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see,  determinent  un  retrecissement  de  la  section 
transversale  de  I'ecoulement  du  debit  sortant  de 
fluide  de  la  seconde  chambre  (45)  a  la  premiere 
chambre  (44),  caracterisee  en  ce  que, 

les  premiers  moyens  d'interception  com-  5 
prennent  un  tenon  (37)  qui  est  d'un  seul  tenant  soit 
avec  la  base  (36)  du  corps  cylindrique  (30),  soit 
avec  le  piston,  et  qui  est  couple,  avec  un  jeu,  avec 
un  trou  traversant  situe  soit  dans  le  piston  (31) 
s'ouvrant  d'un  cote  a  I'interieur  de  la  tige  (33),  soit  w 
dans  la  base  du  corps  cylindrique,  etant  loge  dans 
le  tenon  (37)  un  conduit  (42)  qui  communique  d'un 
cote  avec  ledit  conduit  (39)  de  debit  entrant  et  de 
debit  sortant  de  fluide  ou  qui  s'ouvre  dans  la  tige,  et 
de  I'autre  cote,  qui  s'ouvre  sur  I'exterieur  du  tenon  15 
(37)  dans  la  direction  du  trou  traversant  (38). 

2.  Unite  de  levage  selon  la  revendication  1,  dans 
laquelle  la  premiere  chambre  (44)  communique 
avec  le  conduit  (39)  de  debit  entrant  et  de  debit  sor-  20 
tant  de  fluide  par  I'intermediaire  d'au  moins  un  pas- 
sage  principal  (42)  et  d'au  moins  un  passage 
auxiliaire  (46,  47)  pourvu  de  moyens  (51  a  53)  for- 
mant  clapet  de  retenue  qui  empechent  tout  ecoule- 
ment  de  fluide  de  la  premiere  chambre  (44)  au  25 
conduit  (39)  de  debit  entrant  et  de  debit  sortante  de 
fluide  ;  dans  laquelle  la  seconde  chambre  (45)  com- 
munique  avec  la  premiere  chambre  (44)  par  I'inter- 
mediaire  d'au  moins  un  passage  principal  (48)  et 
d'au  moins  un  passage  auxiliaire  (49)  etroit  ;  et  30 
dans  laquelle  les  premiers  moyens  d'interception 
(37,  38)  limitent  I'ecoulement  de  fluide  de  la  pre- 
miere  chambre  (44)  au  conduit  (39)  de  debit  entrant 
et  de  debit  sortant  de  fluide  a  travers  le  passage 
principal  (42)  respectif  pendant  ladite  course  de  fin  35 
de  deplacement  du  piston  (31)  vers  le  socle  (36),  et 
les  seconds  moyens  d'interception  (34)  empechent 
I'ecoulement  de  fluide  de  la  seconde  chambre  (45) 
a  la  premiere  chambre  (44)  a  travers  le  passage 
principal  (48)  respectif  pendant  la  course  de  fin  de  40 
deplacement  opposee. 

3.  Unite  de  levage  selon  la  revendication  1,  dans 
laquelle  le  trou  traversant  (38)  comporte  une  partie 
etroite  (50)  telle  qu'un  passage  etroit  est  forme  45 
entre  le  tenon  (37)  et  le  trou  (38)  ;  et  dans  laquelle 
le  tenon  (37)  et  le  trou  (38)  comportent  respective- 
ment  des  evasements  superieur  et  inferieur  corres- 
pondents. 

50 
4.  Unite  de  levage  selon  la  revendication  2,  dans 

laquelle  le  passage  auxiliaire  (46,  47)  relatif  a  la 
premiere  chambre  (44)  est  situe  dans  la  base  (36) 
du  corps  cylindrique  (30)  ;  et  dans  laquelle  les 
moyens  formant  clapet  de  retenue  comprennent  un  55 
element  formant  clapet  a  bille  (51)  qui  repose  sur 
une  surface  d'appui  (52)  d'un  conduit  (47)  dudit 
passage  auxiliaire  et  qui  est  retenu  dans  ledit  con- 

duit  (47)  par  un  axe  (53)  insere  transversalement 
dans  le  conduit  (47). 

5.  Unite  de  levage  selon  I'une  quelconque  des  reven- 
dications  2,  3,  4,  dans  laquelle  la  tige  de  manoeu- 
vre  (33)  est  creuse  et  son  interieur  communique 
avec  la  premiere  chambre  (44)  ;  dans  laquelle  ladite 
tige  (33)  comporte  une  pluralite  de  trous  traver- 
sants  (48),  chacun  d'entre  eux  formant  ledit  pas- 
sage  principal  relatif  a  la  seconde  chambre  (45)  ;  et 
dans  laquelle  lesdits  seconds  moyens  d'intercep- 
tion  comprennent  une  douille  (34)  qui  est  disposee 
entre  la  tige  (33)  et  le  corps  cylindrique  (30)  et  qui 
bouche  lesdits  trous  traversants  (48)  pendant  la 
course  de  fin  de  deplacement  opposee. 

6.  Unite  de  levage  selon  la  revendication  5,  dans 
laquelle  une  pluralite  de  passages  auxiliaires  rela- 
tifs  a  la  seconde  chambre  (45)  est  formee  dans  le 
piston  (31),  et  comprend  des  conduits  traversants 
(49)  transversaux  comportant  chacun  une  partie 
dotee  d'une  section  transversale  etroite  et  commu- 
niquant  avec  la  seconde  chambre  (45)  a  travers 
I'espace  entre  le  piston  (31)  et  le  corps  cylindrique 
(30). 

7.  Unite  de  levage  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  un  cylindre 
hydraulique  (18)  central  relie  cinematiquement  aux 
fourches  (12)  et  deux  cylindres  hydrauliques  (19) 
lateraux  relies  cinematiquement  au  cylindre 
hydraulique  (18)  central  par  I'intermediaire  d'un 
cadre  telescopique  (1  3)  sont  prevus. 

8.  Unite  de  levage  selon  I'une  quelconque  des  reven- 
dications  1  a  6,  dans  laquelle  un  seul  cylindre 
hydraulique  relie  cinematiquement  aux  fourches  est 
prevu. 

9.  Unite  de  levage  selon  I'une  quelconque  des  reven- 
dications  1  a  6,  dans  laquelle  deux  cylindres 
hydrauliques  lateraux  relies  cinematiquement  aux 
fourches  par  I'intermediaire  d'un  cadre  telescopi- 
que  sont  prevus. 
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