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Description 

The  subject  of  the  present  invention  is  a  lift  plat- 
form,  which  comprises  a  working  plane,  a  base, 
and  at  least  one  scissor-like  articulation  mechan-  5 
ism  which  connects  the  working  plane  and  the 
base  with  each  other,  the  working  plane  being  ar- 
ranged  displaceable  substantially  vertically 
relative  the  base  by  means  of  the  said  articulation 
mechanism  and  at  least  one  hydraulic  lifting  cylin-  10 
der  connected  to  same  and  also  tiltabie  longitudi- 
nally  relative  to  the  base. 

A  lift  platform  in  which  a  particular  scissor-like 
articulation  mechanism  is  used  so  as  to  displace 
the  working  plane  vertically  relative  the  base  is  15 
known  in  prior  art.  Ordinarily,  such  an  articulation 
mechanism  comprises  beams  articulated  with 
each  other  crosswise  in  the  way  of  scissors,  the 
lifting  force  being  imparted  to  the  said  beams  by 
means  of  a  hydraulic  cylinder  placed  between  the  20 
articulation  point  and  the  base.  At  one  of  their 
ends,  the  beams  are  attached  to  the  working 
plane  and  to  the  base  conventionally  by  means  of 
an  articulated  joint,  but  at  the  opposite  ends  the 
beams  are,  as  a  rule,  mounted  mowably  on  a  25 
horizontal  guide  in  order  that  a  movement  of  the 
mechanism  should  be  possible. 

Working  .planes  of  the  type  described  above 
are  known  in  prior  art,  e.g.,  from  the  U.S.  Patent 
No.  3  863  793  and  from  the  GB  Patent  No.  1  354  30 
962.  In  the  said  U.S.  publication,  a  device  of 
transportation  and  installation  of  ceiling  supports 
for  use  in  mines  is  described,  wherein  the  lifting 
mechanism  consists  of  a  scissor-like  articulation 
mechanism  of  the  sort  described  above  and  of  a  35 
hydraulic  cylinder.  The  "working  plane"  of  this  de- 
vice  is,  however,  not  provided  with  separate 
means  of  tilting,  nor  can  the  articulation  mechan- 
ism  as  a  whole  be  tilted.  The  GB  Patent  No.  1 
354  962  describes  a  cargo  handling  device  used  40 
for  the  loading  of  aeroplanes,  which  said  device 
comprises  two  separate  lift  platforms  provided 
with  scissor-like  articulation  mechanisms.  The 
said  lift  platforms  are,  however,  of  conventional 
construction,  and  none  of  them  is  provided  with  a  45 
possibility  of  tilting.  If  the  above  devices  of  prior- 
art  technology  were  to  be  provided  with  a  possi- 
bility  of  tilting,  the  construction  of  the  devices 
would  have  to  be  modified  considerably  and,  in 
order  to  permit  tilting  of  the  working  plane,  the  de-  50 
vices  would  have  to  be  provided  with  a  separate 
tilting  mechanism.  This  would  make  the  said  lift 
platforms  highly  complicated  and  inconvenient  in 
operation. 

A  lift  platform  according  to  the  preamble  of  55 
claim  1  is  shown  in  DE-A-2  224  713,  in  which  the 
working  plane  is  tiltabie  (in  only  one  direction) 
relative  to  the  scissor  mechanism,  and  in  CH-B- 
489  383  and  DK-B-141  864,  in  each  of  which  the 
scissor  mechanism  has  sliding  joints  allowing  the  60 
working  plane  to  tilt  (again  in  only  one  direction). 

In  view  of  eliminating  the  drawbacks  related  to 
the  prior-art  solutions,  the  object  of  the  present  in- 
vention  is  to  provide  a  lift  platform  whose  working 
plane  is  arranged  tiltabie  in  two  directions.  In  view  65 

of  achieving  the  objectives  stated  above  and 
those  that  will  come  out  in  the  following,  the  pres- 
ent  invention  is  characterised  in  that  a  first  pair  of 
articulated  arms  of  the  crosswise  pairs  of  articu- 
lated  arms  of  the  single  or  lowermost  scissor-like 
articulation  mechanism  are  attached  to  the  base 
by  a  tilting  mechanism,  by  means  of  which  the 
working  plane  is  tiltabie  longitudinally  relative  to 
the  base  in  both  longitudinal  directions  by  tilting 
the  whole  scissor-like  articulation  mechanism. 

As  compared  with  the  prior-art  solution,  sev- 
eral  advantages  are  obtained  by  means  of  the  in- 
vention,  of  which,  e.g.,  the  following  should  be 
stated.  The  working  plane  of  the  platform  in  ac- 
cordance  with  the  invention  is  arranged  tiltabie  in 
two  directions  without  a  complicated  tilting  mech- 
anism  provided  for  the  working  plane.  In  the  solu- 
tion  of  the  present  invention,  the  entire  articula- 
tion  mechanism  of  the  lift  platform  is  tilted,  owing 
to  which  a  better  stability  is  obtained  by  means  of 
the  device  when  the  base  of  the  lift  platform  is  in 
a  position  inclined  from  the  horizontal  plane.  It  is 
quite  a  remarkable  advantage  that  tilting  of  the 
working  plane  is  possible  within  the  whole  range 
of  operation  and  not  only  with  the  working  plane 
raised. 

The  invention  will  be  described  in  more  detail 
in  the  following  with  reference  to  the  figures  in  the 
accompanying  drawing. 

Figure  1  shows  a  lift  platform  in  accordance  with 
the  invention  in  its  lower  position. 

Figures  2  and  3  are  schematical  sectional  views 
of  a  lift  platform  in  accordance  with  the  invention 
in  the  upper  position  and  inclined  in  different  di- 
rections. 

The  main  parts  of  the  lift  platform  in  accordance 
with  Figures  1  to  3  are  the  working  plane  1  ,  the 
base  2,  the  scissor-like  articulated  mechanism  3, 
and  the  tilting  mechanism  4. 

In  the  embodiment  shown  in  the  figures,  a  ve- 
hicle  frame  is  used  as  the  base  2,  but  as  a  base, 
it  is  also  possible  to  use,  e.g.,  a  separate  auxiliary 
frame  attached  to  the  vehicle  frame,  a  displa- 
ceable  base  provided  with  wheels  or  equivalent, 
or  also  a  stationary,  non-mobile  base.  As  to  its 
construction,  the  scissor-like  articulation  mechan- 
ism  3  is  quite  a  conventional  scissor-like  articula- 
tion  mechanism,  and  it  comprises  a  first  pair  of 
articulated  arms  31  and  a  second  pair  of  arti- 
culated  arms  32,  which  are  articulated  with  each 
other  crosswise  by  means  of  a  first  articulated 
joint  33  placed  at  the  middle  of  the  said  articu- 
lated  arms  31  and  32.  The  first  articulated  arms 
31  are  linked  by  their  lower  ends  to  the  tilting 
mechanism  4  by  means  of  a  third  articulated  joint 
35,  and  at  the  upper  end  of  each  first  articulated 
arm  31  a  first  slide  member  12  is  mounted,  which 
is  fitted  so  as  to  run  in  a  first  guide  1  1  provided  on 
the  working  plane  1  . 

Correspondingly,  each  second  articulated  arm 
32  is  by  its  upper  end  linked  to  the  working  plane 
by  means  of  a  second  articulated  joint  34,  and  the 
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means  of  the  lifting  cylinder  36,  which  is  attached 
to  the  first  and  second  articulated  arms  31  and 
32,  constituting  parts  of  the  scissor-like  articu- 
lated  mechanism  3,  in  the  way  described  above. 
The  movement  of  the  lifting  cylinder  36  forces  the 
first  and  second  articulated  arms  31  and  32  to 
pivot  relative  each  other  around  the  first  articu- 
lated  joint  33,  whereby  the  first  slide  members  12 
placed  at  the  upper  ends  of  the  first  articulated 
arms  31  glide  along  the  first  guides  1  1  provided 
on  the  working  plane  1  ,  and  correspondingly  the 
second  slide  members  22  placed  at  the  lower 
ends  of  the  second  articulated  arms  32  glide 
along  the  second  guides  21  placed  in  the  base  2. 
Depending  on  the  direction  of  the  movement  of 
the  lifting  cylinders  36,  the  upper  ends  of  the  ar- 
ticulated  arms  31  and  32  are  hereby  raised  or  lo- 
wered,  whereby  the  working  plane  1,  placed  as 
supported  on  one  of  the  articulated  joints  34  and 
on  one  of  the  slide  members  22  is  raised  or  lo- 
wered. 

The  working  plane  1  moves  in  the  vertical  di- 
rection  being  parallel  to  the  base  if  the  level  of  the 
third  articulated  joint  35  relative  the  base  2  is  ad- 
justed  appropriately.  In  the  example  shown,  the 
position  of  the  third  articulated  joint  35  relative  the 
base  2  is  correct  for  keeping  the  working  plane  1 
horizontal,  i.e.  in  the  vertical  direction  the  said  ar- 
ticulated  joint  35  is  placed  at  the  same  level  with 
the  second  slide  members  22  when  the  tilting  arm 
41  has  been  positioned  by  means  of  the  tilting  cy- 
linder  43  parallel  to  the  base  2,  i.e.  horizontal. 
The  tilting  mechanism  4  is  dimensioned  so  that, 
when  the  tilting  arm  41  is  horizontal,  the  piston 
rod  of  the  tilting  cylinder  43  has  been  pushed  half 
a  stroke  out  of  the  cylinder,  whereby  it  is 
achieved  that  the  tilting  allowance  of  the  working 
plane  1  is,  from  the  horizontal  position,  equally 
large  in  both  directions. 

Under  these  circumstances,  the  working 
plane  1  is  inclined  by  means  of  the  tilting  mech- 
anism  4  as  follows:  The  piston  rod  of  the  tilting 
cylinder  43  displaces  the  tilting  arm  41,  whereby 
a  pivoting  of  the  third  articulated  joint  35,  which 
interconnects  the  tilting  arm  41  and  the  first  ar- 
ticulated  arm  31,  around  the  fourth  articulated 
joint  42,  the  tilting  arm  41  constituting  the  radius 
for  the  said  pivoting,  produces  a  pivoting  of  the 
entire  scissor-like  articulated  mechanism  3 
around  the  second  slide  member  22,  which  is 
placed  in  the  guide  21  and  which  is  connected  to 
the  second  articulated  arm  32,  whereby  the  work- 
ing  plane  1  is  tilted. 

In  accordance  with  the  above,  it  is  an  essen- 
tial  feature  of  the  solution  in  accordance  with  the 
invention  that  the  working  plane  1  can  be  tilted  in 
the  longitudinal  direction  in  both  directions.  The 
working  plane  1  is  appropriately  arranged  so  that 
it  can  be  tilted  in  the  longitudinal  direction  by  1  0° 
relative  the  base  2  in  both  directions.  The  tilting 
allowance  may,  of  course,  also  be  larger  than 
±10°,  but  in  most  cases  the  said  tilting  allowance 
of  ±1  0°  is  sufficient.  Moreover,  especially  in  those 
cases  in  which  several  scissor-like  articulated 
mechanisms  3  placed  one  above  the  other  are 

lower  ends  of  the  second  articulated  arms  32  are 
provided  with  second  slide  members  22,  which 
are  fitted  so  as  to  run  in  horizontal  second  guides 
21  mounted  on  the  base.  The  said  slide  members 
12  and  22  may  have  the  form  of,  e.g.,  a  pin,  roll,  5 
or  equivalent,  which  are  fitted  to  run  along  the 
guides  11  and  21.  The  scissor-like  articulated 
mechanism  3  is  further  provided  with  one  or  sev- 
eral  lifting  cylinders  36,  whose  bottom  end  is  at- 
tached  by  means  of  an  articulated  joint,  either  di-  10 
rectly  or  by  the  intermediate  of  fastening  mem- 
bers,  to  the  first  articulated  arms  31  within  the 
area  between  the  said  first  articulated  joint  33  and 
the  third  articulated  joint  35,  and  which  said  lifting 
cylinders  36  are,  by  the  upper  end,  i.e.  by  the  pis-  15 
ton  rod,  attached  by  means  of  an  articulated  joint, 
either  directly  or  by  the  intermediate  of  fastening 
members,  to  the  second  articulated  arms  32  with- 
in  the  area  between  the  said  first  articulated  joint 
33  and  the  second  articulated  joint  34.  As  the  lift-  20 
ing  cylinders  36,  it  is  possible  to  use  single-acting 
or  double-acting  hydraulic  cylinders,  and  in  the 
embodiment  shown  in  the  figures,  the  lifting  cylin- 
ders  36  consist  of  telescopic  cylinders,  which  pro- 
vide  large  lifting  height  and  require  little  space  in  25 
the  compressed  state. 

In  the  embodiment  shown  in  Figs.  1  to  3,  it  is 
shown  further  that  there  is  only  one  scissor-like 
articulation  mechanism  3  between  the  working 
plane  1  and  the  base  2.  It  is,  however,  obvious  30 
that  in  the  device  it  is  possible  to  use  several 
scissor-like  articulation  mechanisms  3  placed  one 
above  the  other,  linked  together  in  a  way  in  itself 
known.  In  such  a  case,  the  topmost  scissor-like 
articulation  mechanism  3  is  attached  to  the  work-  35 
ing  plane  1  in  the  way  described  above,  and  the 
lowermost  scissor-like  articulation  mechanism  3 
is  attached  to  the  base  2  and  to  the  tilting 
mechanism  4  in  the  way  described  above. 

The  tiltability  of  the  lift  platform  has  been  40 
achieved  by  means  of  the  tilting  mechanism  4, 
which  comprises  tilting  arms  41  ,  which  are  by  one 
end  attached  to  the  base  2  by  means  of  a  fourth 
articulated  joint  42  and  which  said  tilting  arms  41 
are,  by  the  opposite  end,  attached  to  the  first  ar-  45 
tbulated  arms  31  by  means  of  a  third  articulated 
joint  35.  The  tilting  arms  41  are  arranged  pivot- 
able  around  the  said  fourth  articulated  joint  42  by 
means  of  tilting  cylinders  43,  which  are  by  one 
end  attached  to  the  base  2  by  means  of  an  articu-  50 
lated  joint  and,  by  the  opposite  end,  i.e.  by  the 
piston  rod,  attached  to  the  tilting  arms  41  by 
means  of  an  articulated  joint.  By  shortening  and 
extending  the  tilting  cylinders  43,  it  is  thus 
possible  to  pivot  the  tilting  arms  41  around  the  55 
fourth  articulated  joint  42,  whereby  the  position  of 
the  third  articulated  joint  35  relative  the  base  2  is 
changed,  which  produces  a  tilting  of  the  entire 
scissor-like  articulated  mechanism  3  and  the 
working  plane  1  in  the  desired  direction  relative  60 
the  longitudinal  direction  of  the  working  plane. 

Next,  the  operation  of  the  lift  platform  in  ac- 
cordance  with  the  invention  will  be  described  in 
more  detail. 

The  working  plane  1  is  raised  or  lowered  by  65 
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used,  the  stability  of  the  equipment  may  con- 
stitute  a  problem  if  the  tilting  extent  is  consider- 
ably  above  10°.  The  tilting  of  the  working  plane  1 
is  performed  by  tilting  the  entire  scissor-like  ar- 
ticulated  mechanism  3  of  the  lift  platform.  Tilting 
of  the  working  plane  1  is  possible  within  the 
whole  working  range  of  the  lift  platform,  which 
has  been  achieved  thereby  that  the  lifting  cylin- 
ders  36  and  the  tilting  cylinders  43  have  been  ar- 
ranged  adjustable  separately  and  independently 
from  each  other. 

Above,  the  invention  has  been  described  by 
means  of  an  exemplifying  embodiment  with  ref- 
erence  to  the  figures  in  the  accompanying  draw- 
ing.  This  is,  however,  not  supposed  to  restrict  the 
invention  to  the  exemplifying  embodiment  illus- 
trated  in  the  figures  only,  but  many  variations  are 
possible  within  the  scope  of  the  inventive  idea 
defined  in  the  following  patent  claims. 

Patentanspriiche 

1.  Hebebiihne,  welche  eine  Arbeitsplattform  (1), 
eine  Basis  (2)  und  wenigstens  einen  scherenar- 

5  tigen,  gelenkigen  Mechanismus  (3)  umfaBt,  der 
die  Arbeitsplattform  (1)  und  die  Basis  (2)  mitei- 
nander  verbindet,  wobei  die  Arbeitsplattform  (1) 
im  wesentlichen  vertikal  gegenuber  der  Basis  (2) 
durch  den  Gelenkmechanismus  (3)  und  wenig- 

10  stens  einen  hydraulischen  Hubzylinder  (36)  be- 
wegbar  ist,  der  mrt  diesem  verbunden  und  auch 
gegenuber  der  Basis  (2)  in  Langsrichtung  kippbar 
ist,  dadurch  gekennzeichnet,  dal3  ein  erstes  Paar 
von  Gelenkarmen  (31)  der  sich  paarweise 

15  kreuzenden  gelenkigen  Armen  des  einzigen  oder 
untersten  scherenartig  gelenkigen  Mechanismus 
(3)  an  der  Basis  (2)  mittels  eines  Schwenkmech- 
anismus  (4)  angebracht  ist,  durch  den  die  Ar- 
beits-plattform  (1)  in  Langsrichtung  gegenuber 

20  der  Basis  (1)  in  beiden  Lenkrichtungen  durch  Ver- 
schwenken  des  ganzen  scherenartig  gelenkigen 
Mechanismus  (3)  schwenkbar  ist. 

2.  Hebebuhne  nach  Anspruch  1,  in  der  der 
25  Schwenkmechanismus  (4)  wenigstens  einen 

Schwenkbarm  (41  )  aufweist,  der  mit  einem  Ende 
an  der  Basis  (2)  mit  Hilfe  eines  Schwenkpunktes 
(42)  angebracht  ist  und  der  mit  seinem  entge- 
gengesetzten  Ende  an  dem  genannten  ersten 

30  Gelenkarm  (31)  mit  Hilfe  eines  Gelenkpunktes 
(35)  angebracht  ist,  und  der  Schwenkarm  (41  )  so 
eingepaBt  ist,  daft  er  urn  den  Gelenkpunkt  (42) 
mit  Hilfe  eines  Schwenkzylinders  (43)  zwischen 
dem  Schwenkarm  (41)  und  der  Basis  (2) 

35  schwenkbar  ist. 

3.  Hebebuhne  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  der  Hubzylinder  (36)  und 
der  Schwenkzylinder  (43)  getrennt  einstellbar 

40  sind,  so  daB  die  Arbeitsplattform  innerhalb  des 
gesamten  Arbeitsbereiches  schwenkbar  ist. 

4.  Hebebuhne  nach  irgendeinem  der  voran- 
stehenden  Anspruche,  dadurch  gekennzeichnet, 

45  daB  das  AusmaB  der  Langsneigung  der  Arbeits- 
plattform  (1  )  gegenuber  der  Basis  (2)  nicht  groBer 
als±10°ist. 

Claims 

1  .  A  lift  platform  comprising  a  working  plane  (1  ), 
a  base  (2),  and  at  least  one  scissor-like  articula- 
tion  mechanism  (3)  which  connects  the  working 
plane  (1)  and  the  base  (2)  with  each  other,  the 
working  plane  (1  )  being  displaceable  substantially 
vertically  relative  the  base  (2)  by  means  of  the 
said  articulation  mechanism  (3)  and  at  least  one 
hydraulic  lifting  cylinder  (36)  connected  to  same 
and  also  tiltable  longitudinally  relative  to  the  base 
(1),  characterised  in  that  a  first  pair  of  articulated 
arms  (31)  of  the  crosswise  pairs  of  articulated 
arms  of  the  single  or  lowermost  scissor-like  ar- 
ticulation  mechanism  (3)  are  attached  to  the  base 
(2)  by  a  tilting  mechanism  (4),  by  means  of  which 
the  working  plane  (1)  is  tiltable  longitudinally  to 
the  base  (1)  in  both  longitudinal  directions  by  tilt- 
ing  the  whole  scissor-like  articulation  mechanism 
(3). 

2.  A  lift  platform  as  claimed  in  claim  1  ,  in  which 
the  tilting  mechanism  (4)  comprises  at  least  one 
tilting  arm  (41)  which  is  by  one  end  attached  to 
the  base  (2)  by  means  of  an  articulated  joint  (42) 
and  by  the  opposite  end  attached  to  the  said  first 
articulated  arm  (31)  by  means  of  an  articulated 
joint  (35),  and  the  tilting  arm  (41  )  is  fitted  so  as  to 
be  pivoted  around  the  articulation  point  (42)  by 
means  of  a  tilting  cylinder  (43)  between  the  tilting 
arm  (41  )  and  the  base  (2). 

3.  A  lift  platform  as  claimed  in  claim  1  or  2.  in 
which  the  lifting  cylinder  (36)  and  the  tilting  cylin- 
der  (43)  are  separately  adjustable  so  that  the 
working  plane  (1)  can  he  tilted  within  its  entire 
operation  range. 

4.  A  lift  platform  as  claimed  in  any  preceding 
claim,  in  which  the  degree  of  longitudinal  inclina- 
tion  of  the  lift  platform  (1  )  relative  the  base  (2)  is 
no  more  than  ±1  0°. 

50  Revendicatlons 

1  .  Plate-forme  6  16  vatrice  comprenant  un  plan  de 
travail  (1),  une  base  (2)  et  au  moins  un  mecan- 
isme  d'articulation  en  ciseaux  (3)  qui  relie  I'un  a 

55  I'autre  le  plan  de  travail  (1  )  et  la  base  (2),  le  plan 
de  travail  (1  )  etant  dispose  de  facon  deplacable 
sensiblement  verticalement  par  rapport  a  la  base 
(2)  au  moyen  du  dit  micanisme  d'articulation  (3) 
et  d'au  moins  un  ve>in  de  levage  hydraulique  (36) 

60  qui  y  est  relief  et  egalement  de  facon  basculante 
longitudinalement  par  rapport  a  la  base  (1),  ca- 
racte>is6e  en  ce  qu'une  premiere  paire  de  bras 
articules  (31)  des  paires  croisies  de  bras  ar- 
ticules  du  mecanisme  d'articulation  en  ciseaux 

65  unique  ou  le  plus  bas  (3)  est  reliie  a  la  base  (2) 
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par  un  mecanisme  de  basculement  (4)  au  moyen 
duquet  le  plan  de  travail  (1)  peut  basculer  longi- 
tudinalement  par  rapport  a  la  base  (2)  dans  les 
deux  directions  longitudinales  en  basculant  I'en- 
semble  du  mecanisme  d'articulation  en  ciseaux  5 
(3). 

2.  Plate-forme  elevatrice  selon  la  revendication 
1,  dans  laquelle  le  mecanisme  de  basculement 
(4)  comprend  au  moins  un  bras  de  basculement  10 
(41)  qui  est  fixe  par  une  extremite  a  la  base  (2) 
au  moyen  d'un  joint  articule  (42)  et  par  Pextremite 
opposee  au  drt  premier  bras  articule  (31)  au 
moyen  d'un  joint  articule  (35),  le  bras  de  bascule- 
ment  (41  )  etant  adapte  de  fagon  a  pouvoir  pivoter  75 
autour  du  point  d'articulation  (42)  au  moyen  d'un 
verin  de  basculement  (43)  entre  le  bras  de  bas- 
culement  (41)  et  la  base  (2). 

3.  Plate-forme  elevatrice  selon  la  revendication  1  20 
ou  2,  dans  laquelle  le  verin  de  levage  (36)  et  le 
verin  de  basculement  (43)  sont  reglables  separe- 
ment  de  sorte  que  le  plan  de  travail  (1)  peut  etre 
bascule  sur  tout  son  domaine  d'utilisation. 

25 
4.  Plate-forme  elevatrice  selon  Tune  quelconque 
des  revendications  precedentes,  dans  laquelle  le 
degre  d'inclinaison  longitudinale  de  la  plate-forme 
elevatrice  (1  )  n'est  pas  superieur  a  ±1  0°. 
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