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Description 

The  present  invention  relates  to  a  lifting  appara- 
tus  capable  of  raising  a  platform  provided  thereon  so 
that  operators  or  materials  loaded  on  the  platform  5 
can  be  raised  to  an  elevated  location,  and  particularly 
to  a  lifting  apparatus  capable  of  raising  the  platform 
by  an  extendable  mechanism  composed  of  a  plurality 
of  masts. 

There  has  been  employed  many  kinds  of  lifting  10 
apparatus  capable  of  raising  operators  and  materials 
to  an  elevated  location  for  assembling,  painting,  re- 
pairing  a  building  and  the  like  or  repairing  and  inspect- 
ing  an  indoor  ceiling,  or  maintaining  illumination 
equipment  and  the  like.  15 

There  has  also  been  recently  employed  a  lifting 
apparatus  capable  of  raising  the  platform  on  which 
the  operators  and  materials  are  loaded  to  an  elevated 
location  far  beyond  the  operator's  reach.  In  working 
at  a  position  which  is  far  beyond  the  operator's  reach,  20 
ladders  or  scaffolds  are  conventionally  employed.  If 
ladders  are  used,  the  height  which  can  be  reached  is 
limited  and  it  is  laborious  to  raise  the  materials.  If 
scaffolds  are  assembled  at  the  working  site,  it  takes 
much  time  for  assembling  and  removing  the  scaffolds  25 
which  results  in  low  efficiency. 

To  meet  the  demand,  there  have  been  employed 
several  types  of  lifting  apparatus  capable  of  extend- 
ing  vertically  and  having  wheels  capable  of  moving  on 
the  floor.  One  such  lifting  apparatus  is  disclosed  in  30 
US-4427  093,  with  respect  to  which  claim  1  of  this  ap- 
plication  is  characterised  in  such  a  lifting  apparatus, 
a  plurality  of  masts  are  assembled  telescopically  so 
as  to  be  extendable  vertically  by  hydraulic  apparatus 
or  winches  so  that  a  platform  fixed  to  the  upper  mast  35 
portion  of  the  mast  assembly  is  raised  or  lowered 
vertically.  However,  when  the  working  platform  is 
raised  to  an  elevated  location,  the  number  of  extend- 
ed  masts  is  increased.  If  the  number  is  increased,  this 
increases  the  likelihood  that  the  extended  mast  as-  40 
sembly  may  collapse  or  develop  faults.  For  safety  and 
efficiency  a  sequencing  mechanism  raises  the  masts 
one  at  a  time  whilst  locking  the  remaining  masts  in 
position. 

In  such  a  lifting  mechanism  having  a  plurality  of  45 
masts  for  raising  the  platform,  the  structure  thereof 
is  simple.  It  is  possible  to  raise  the  platform  on  which 
operators  are  loaded  to  a  position  higherthan  ladders 
or  step  ladders,  so  that  this  kind  of  lifting  apparatus 
has  been  employed  in  many  cases.  However,  there  is  50 
the  problem  of  raising  the  platform  in  safety. 

Accordingly,  it  is  desirable  to  sequence  the  rais- 
ing  of  the  masts  to  thereby  raise  the  masts  step  by 
step.  Furthermore,  it  is  desired  to  develop  a  mecha- 
nism  for  connecting  the  masts  with  each  other  with  55 
assurance  and  preventing  the  platform  from  falling. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  lifting  apparatus  capable  of  meeting  the 

need  in  the  lifting  apparatus  mentioned  above. 
According  to  the  present  invention  there  is  pro- 

vided  a  lifting  apparatus  comprising  a  base,  a  plat- 
form  positioned  above  said  base,  at  least  one  verti- 
cally  extendable  mast  assembly  connected  between 
said  base  and  said  platform  for  effecting  raising  and 
lowering  of  the  platform  relative  to  the  base,  said 
mast  assembly  having  at  least  three  slidably  interen- 
gaged  masts  the  uppermost  of  which  is  connected  to 
the  platform  while  the  lower  most  is  connected  to  the 
base,  the  masts  each  being  formed  with  a  similar  sec- 
tion  to  enable  slidable  interengagement  of  one  mast 
with  another  adjacent  mast,  a  winch  mechanism  co- 
operating  between  said  base  and  said  platform  for 
raising  and  lowering  of  said  platform  relative  to  said 
base  and  sequencing  means  cooperating  with  said 
plurality  of  masts  for  controlling  raising  of  said  plat- 
form  from  a  fully  lowered  position  to  a  fully  raised  pos- 
ition  by  restricting  relative  movement  of  the  respective 
masts  so  that  only  one  mast  is  extended  at  a  time, 
characterised  in  that  each  mast  has  a  section  provid- 
ing  a  pair  of  opposing  inwardly  facing  'U'  shaped 
guide  portions  and  a  pair  of  outwardly  extending 
flanges  so  that  the  flanges  of  one  mast  slidably  en- 
gage  within  the  'U'  shaped  portions  of  an  adjacent 
mast  to  slidably  engage  the  masts  and,  said  sequenc- 
ing  means  being  mounted  on  the  outer  surface  of 
the  'U'  shaped  sections  of  a  single  mast  assembly  to 
control  the  sequence  of  extension  of  the  masts. 

Embodiments  of  lifting  apparatus  constructed  in 
accordance  with  the  present  invention  will  now  be  de- 
scribed,  by  way  of  example  only,  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  perspective  view  of  a  lifting  appara- 
tus  according  to  a  first  embodiment  of  the  present 
invention  and  showing  the  platform  in  its  upper- 
most  position; 
Figure  2  is  a  side  view  of  the  lifting  apparatus  of 
Figure  1  with  the  platform  in  its  lowermost  posi- 
tion; 
Figure  3  is  a  front  view  of  the  lifting  apparatus  of 
Figure  2; 
Figure  4  is  a  side  view  of  the  lifting  apparatus  of 
Figure  1  with  the  platform  raised  to  its  uppermost 
position; 
Figure  5  is  a  plan  view  of  Figure  4; 
Figure  6  is  a  cross  sectional  view  showing  a  com- 
bination  of  mast  sections  for  the  lifting  mecha- 
nism  according  to  the  first  embodiment  of  the  in- 
vention; 
Figure  7  is  an  enlarged  perspective  view  showing 
a  latch  mechanism  for  the  lifting  apparatus  ac- 
cording  to  the  first  embodiment  of  the  invention; 
Figure  8  is  an  exploded  perspective  view  showing 
a  locking  mechanism  for  the  lifting  apparatus  ac- 
cording  to  the  first  embodiment  of  the  invention; 
Figure  9  is  a  cross  sectional  view  showing  the  at- 
tachment  of  the  locking  mechanism  of  Figure  8; 
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Figure  10  is  a  view  for  explaining  the  winding  of 
a  control  wire  for  the  lifting  mechanism  according 
to  the  first  embodiment  of  the  invention; 
Figure  11  is  a  cross  sectional  view  showing  a 
combination  of  mast  sections  for  the  lifting  mech- 
anism  according  to  a  second  embodiment  of  the 
invention; 
Figure  12  is  an  enlarged  perspective  view  show- 
ing  an  arrangement  of  a  mast  fixing  mechanism 
for  the  lifting  apparatus  according  to  the  second 
embodiment  of  the  invention; 
Figure  13  is  a  side  view  of  Figure  12  in  which  the 
mast  fixing  mechanisms  is  partially  cut  away; 
Figure  14  is  a  cross  sectional  view  showing  the 
state  where  an  engagement  unit  of  the  mast  fix- 
ing  mechanism  of  Figure  12  is  cutaway  vertically; 
Figure  15  is  an  exploded  perspective  view  of  the 
engagement  unit  of  Figure  14; 
Figure  16  is  a  view  for  explaining  the  state  of 
winding  of  a  control  cable  for  the  lifting  mecha- 
nism  according  to  the  second  embodiment  of  the 
invention; 
Figures  1  7a  to  1  7f  are  views  for  explaining  the  op- 
eration  of  the  lifting  mechanism  according  to  the 
second  embodiment  of  the  invention; 
Figure  18  is  a  cross  sectional  view  showing  the 
state  where  a  mast  fixing  mechanism  according 
to  a  third  embodiment  of  the  present  invention  is 
partially  cut  away; 
Figure  19  is  an  exploded  perspective  view  of  an 
engagement  unit  in  the  mast  fixing  mechanism  of 
Figure  18;  and 
Figure  20  is  a  perspective  view  showing  the  mast 
fixing  mechanism  according  to  a  fourth  embodi- 
ment  which  is  applied  to  a  lifting  apparatus  of  an- 
other  type. 
A  lifting  apparatus  according  to  a  first  embodi- 

ment  of  the  invention  will  now  be  described  with  ref- 
erence  to  Figures  1  to  10. 

The  lifting  apparatus  comprises  a  ladder  type 
chassis  1  having  front  and  rear  wheels  2  whereby  the 
chassis  1  is  movable  freely  on  a  floor,  a  c-shaped 
shaft  support  bracket  3  fixed  to  a  central  portion  of 
the  chassis  1  on  each  side,  beams  4  fixed  to  each  of 
the  shaft  support  brackets  3  by  pivot  pins  so  as  to  be 
pivotable  horizontally,  and  feet  5  fixed  to  the  tip  ends 
thereof  to  serve  as  outriggers.  The  chassis  1  has  a 
lowered  central  section  with  a  power  operated  winch 
6  mounted  thereon. 

The  lifting  apparatus  further  comprises  a  pair  of 
fixed  mast  sections  10  which  are  fixed  to  the  raised 
end  portions  of  the  chassis  and  project  upwardly  at 
positions  centrally  between  the  respective  front  and 
rear  wheels  2  so  that  the  masts  oppose  one  another 
in  spaced  relationship.  A  pair  of  support  struts  11  are 
positioned  at  each  end  of  the  chassis  for  supporting 
the  adjacent  fixed  mast  10.  Each  strut  11  has  its  up- 
per  end  connected  to  the  fixed  mast  10  and  its  lower 

end  connected  to  one  end  of  the  adjacent  end  surface 
of  the  chassis  1,  so  that  the  pair  of  struts  form  an  in- 
verted  V.  The  fixed  masts  10  are  supported  vertically 

5  by  the  struts  11.  The  fixed  masts  1  0  have  grooves  ex- 
tending  vertically  thereof  and  into  which  second  mast 
sections  12  are  slidably  mounted.  Likewise,  the  sec- 
ond  mast  sections  12  have  vertically  extending 
grooves  in  which  upper  mast  sections  13  are  slidably 

10  inserted,  and  upper  mast  sections  1  3  also  have  vert- 
ically  extending  grooves  in  which  movable  mast  sec- 
tions  15  are  slidably  mounted.  The  fixed  masts  10, 
second  mast  sections  12,  upper  mast  sections  13  and 
movable  mast  sections  15  thus  constitute  extendable 

15  mast  assemblies  14. 
The  extendable  mast  assemblies  14  are  ar- 

ranged  facing  one  another  with  a  platform  16  mount- 
ed  between  the  top  ends  of  the  mast  assemblies  14. 
The  platform  16  is  rectangular  and  has  recesses  at  its 

20  ends  in  which  the  mast  assemblies  14  are  engaged, 
with  the  movable  masts  15  fixed  in  the  recesses.  The 
platform  16  has  a  raised  handrail  17  around  its  per- 
iphery. 

Figure  6  is  a  cross  sectional  view  showing  in  de- 
25  tail,  the  construction  of  the  extendable  mast  assem- 

bly  14. 
The  fixed  mast  section  1  0,  second  mast  section 

12,  the  upper  mast  section  13  and  the  movable  mast 
section  1  5  are  of  the  same  cross  section  and  are  man- 

30  ufactured  by  subjecting  aluminium  alloy  orsimilar  ma- 
terial  to  a  drawing  process.  The  fixed  mast  section  1  0, 
the  mast  12,  the  upper  mast  13  and  the  movable  mast 
1  5  respectively  have  pairs  of  inwardly  facing  U-shap- 
ed  guide  portions  10-A,  12-A,  13-A,  15-Aon  one  side 

35  and  pair  of  flanges  10-B,  12-B,  13-B,  15-B  on  the 
other  side,  so  that  the  flanges  12-B  of  the  second 
mast  1  2  cooperate  wit  h  t  he  gu  ide  portions  1  0-A  of  t  he 
fixed  mast  section  10,  the  flanges  13-B  of  the  upper 
mast  section  13  cooperate  with  the  guide  portions  12- 

40  A  of  the  second  mast  12  and  the  flanges  15-B  of  the 
movable  mast  section  15  cooperate  with  the  guide 
portions  13-A  of  the  upper  mast  section,  so  that  the 
sections  are  telescopically  connected. 

As  shown  in  Figure  7,  a  first  sequencing  or  latch 
45  mechanism  18  is  fixed  to  each  side  of  the  upper  end 

of  second  mast  12  while  a  similar  latch  mechanism  19 
(not  shown)  is  fixed  to  each  side  of  upper  mast  section 
1  3  so  as  to  permit  sequenced  extension  of  the  various 
mast  sections. 

so  A  shaft  support  bracket  20  having  an  L-shaped 
configuration  is  fixed  to  the  upper  side  surface  of  the 
middle  mast  12  and  defines  a  downwardly  directed 
opening.  A  shaft  21  is  fixed  horizontally  to  a  central 
portion  of  the  shaft  support  bracket  20  and  carries  a 

55  bell  crank  22  pivotally  mounted  thereon.  The  bell- 
crank  22  is  biased  in  the  clockwise  direction  in  Figure 
7  by  a  spring  23  wound  coaxially  with  the  shaft  21. 

The  bell  crank  22  has  one  end  24  extending  for- 
ward  in  the  direction  of  the  upper  mast  13  and  the 

3 
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other  end  is  L-shaped  to  form  a  latch  member  25. 
A  block-shaped  stopper  26  is  fixed  to  the  portion 

adjacent  to  the  upper  end  of  and  at  the  side  of  the  fix- 
ing  mast  1  0  so  as  to  be  engaged  by  the  latch  member 
25. 

There  is  defined  an  inclined  slidable  portion  29 
opposed  to  the  middle  mast  12  at  the  upper  portion 
of  the  stopper  26.  A  block-shaped  releasing  member 
27  is  fixed  to  the  upper  mast  13  at  the  side  lower  sur- 
face  thereof.  There  is  defined  an  inclined  operating 
portion  28  at  the  upper  portion  of  the  releasing  mem- 
ber  27  and  opposed  to  the  stop  lever  22  so  that  the 
operating  portion  28  can  contact  the  operating  mem- 
ber  24.  The  first  stopper  mechanism  18  is  composed 
of  the  stop  lever  22,  the  stopper  26  and  the  releasing 
member  27. 

Locking  mechanisms  are  incorporated  in  each 
mast  assembly  14  of  the  lifting  apparatus  according 
to  the  first  embodiment  of  the  present  invention  from 
the  point  of  safety.  A  locking  mechanism  30  is  descri- 
bed  with  reference  to  Figs.  8  and  9. 

The  locking  mechanisms  30  are  respectively  dis- 
posed  between  the  upper  end  of  the  middle  mast  12 
and  the  lower  end  of  the  upper  mast  13,  and  between 
the  upper  end  of  the  upper  mast  13  and  the  lower  end 
of  the  movable  mast  15.  The  locking  mechanism  30 
comprises  an  engaging  portion  31  and  a  locking  pin 
portion  32.  In  Fig.  9,  the  engaging  portion  31  is  fixed 
to  the  upperend  of  the  middle  mast  12  and  the  locking 
pin  portion  32  is  fixed  to  the  lower  end  of  the  upper 
mast  13. 

The  engaging  portion  31  is  attached  to  both  the 
inner  upper  portion  of  the  middle  mast  12  and  the  in- 
ner  upper  portion  of  the  upper  mast  1  3,  while  the  lock- 
ing  pin  portion  32  is  attached  to  both  the  outer  lower 
portion  of  the  upper  mast  13  and  the  outer  lower  por- 
tion  of  the  movable  mast  15. 

A  pair  of  L-shaped  holding  members  33  are  fixed 
to  the  side  surfaces  of  the  middle  mast  12  for  holding 
theengaging  portion  31.  The  pair  of  holding  members 
33  is  spaced  at  a  given  interval  and  a  shaft  fitting  34 
is  disposed  at  the  central  portion  of  the  space  be- 
tween  the  pair  of  holding  members  33  for  connecting 
both  the  holding  members  33.  The  holding  members 
33  have  introduction  grooves  35  at  the  central  surfac- 
es  of  upright  portions  thereof  defined  by  inclining  the 
upright  portion  downward.  The  introduction  grooves 
35  extend  inside  the  space  of  the  C-shaped  shaft  fit- 
ting  34.  The  holding  members  33  have  hook  portions 
36  defined  at  the  upright  portions  thereof  and  posi- 
tioned  at  the  upper  portions  of  the  introduction 
grooves  35  so  as  to  extend  forward.  The  holding 
members  33  have  introduction  surfaces  37  defined  at 
the  upright  portions  thereof  and  positioned  below  the 
introduction  grooves  35  and  lower  than  the  hook  por- 
tions  36  and  parallel  with  the  side  surface  of  the  mid- 
dle  mast  12. 

The  shaft  fitting  34  is  C-shaped  in  cross  section 

and  in  a  circular  arc  at  the  outside  thereof.  A  closable 
fitting  38  having  substantially  L-shaped  configuration 
is  rotatably  assembled  with  the  shaft  fitting  34  at  the 

5  outer  periphery  thereof.  An  arm  39  is  connected  to 
the  rear  surface  of  the  closable  fitting  38  and  to  the 
lower  end  of  a  rod  40  at  the  tip  end  thereof.  The  rod 
40  is  long  and  narrow  to  extend  to  the  upper  portion 
of  the  middle  mast  12.  An  operation  plate  41  is  con- 

10  nected  to  the  upper  end  of  the  rod  40  at  right  angle 
therewith  so  as  to  contact  the  upper  surface  of  the 
fixing  mast  10.  Aspring  42  has  one  end  engaged  with 
the  lowerend  of  the  arm  39  and  the  other  end  engag- 
ed  with  a  spring  receiver  43  fixed  to  the  middle  mast 

15  12.  There  is  fixed  a  block  shaped  guide  body  44  at  the 
side  surface  of  the  middle  mast  12  and  positioned  be- 
tween  and  under  the  holding  members  33.  The  guide 
body  44  has  a  cam  surface  45  defined  at  the  inclined 
front  lower  surface  thereof. 

20  The  locking  pin  portion  32  comprises  a  base  por- 
tion  58  fixed  to  lower  inside  portion  of  the  upper  mast 
13  and  having  a  C-shape  configuration  and  a  flat 
shaped  supporter  50  fixed  to  the  base  portion  58.  A 
pair  of  shaft  plates  51  are  fixed  to  the  side  surface  of 

25  the  supporter  50  which  protrude  upright  with  a 
spaced  interval  and  have  long  holes  52  at  the  central 
portion  thereof.  Acylindrical  locking  pin  53  is  movably 
inserted  into  the  long  holes  52  and  has  both  ends 
fixed  to  holding  plates  54.  The  holding  plates  54  are 

30  connected  to  guide  pins  55  which  are  slidably  held  by 
the  supporter  50.  Coil  springs  56  are  disposed  around 
the  guide  pins  55  and  inserted  between  the  supporter 
50  and  the  holding  plates  54.  The  holding  plates  54 
and  the  locking  pin  53  are  always  biased  leftward  in 

35  Figs.  8  and  9  by  the  coil  springs  56. 
A  control  wire  employed  in  the  first  embodiment 

is  wound  on  the  masts  as  illustrated  in  Fig.  10.  In  Fig. 
10,  the  middle  mast  12,  the  upper  mast  13  and  the 
movable  mast  15  are  shifted  for  convenience  of  ex- 

40  planation,  but  such  operation  will  not  be  affected 
practically. 

An  operation  shaft  59  protrudes  from  the  side 
surface  of  the  winch  6  and  is  fixed  to  a  winding  drum 
60.  Pulleys  61  and  62  are  respectively  rotatably  pro- 

45  vided  at  the  lower  and  upper  portions  of  the  fixing 
mast  10,  pulleys  63  and  64  are  rotatably  provided  at 
the  lower  and  upper  portions  of  the  middle  mast  12, 
and  pulleys  65  and  66  are  rotatably  provided  at  the 
lower  and  upper  portions  of  the  upper  mast  13.  A  lift- 

so  ing  wire  or  cable  67  is  wound  around  the  winding 
drum  60  and  wound  further  around  successively  the 
pulleys  61  ,  62,  63,  64,  65  and  66  so  as  to  form  S-sha- 
pes  respectively.  An  end  of  the  wire  67  is  connected 
to  the  movable  mast  15.  In  such  a  manner,  one  wire 

55  67  is  wound  around  the  pulleys  respectively  provided 
at  the  lower  and  upper  portions  of  the  fixing  mast  10, 
middle  mast  12  and  upper  mast  13,  with  the  ends  of 
the  wire  being  anchored  to  the  mast  1  5  and  the  wind- 
ing  drum  60.  Alternately,  a  single  wire  can  be  used 
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with  the  center  portion  thereof  anchored  to  the  wind- 
ing  drum  60,  and  the  free  ends  anchored  to  the  mast 
15. 

The  operation  of  the  lifting  apparatus  according 
to  the  first  embodiment  of  the  present  invention  will 
be  described  hereinafter. 

Described  first  of  all  is  a  case  where  the  lifting  ap- 
paratus  is  to  be  moved  to  a  working  site.  The  middle 
masts  12,  the  upper  masts  13  and  the  movable  masts 
15  are  respectively  lowered  which  involves  the  con- 
traction  of  the  height  of  the  lifting  apparatus  as  a 
whole.  In  this  state,  since  the  wheels  2  are  provided 
at  the  lower  surface  of  the  chassis  1  ,  it  is  possible  to 
rollingly  move  the  lifting  apparatus  with  very  light 
force.  When  the  chassis  1  is  moved  to  the  working 
site,  the  beams  4  at  both  sides  of  the  chassis  1  are 
positioned  at  right  angles  relative  to  the  chassis  1. 
Thereafter  fixing  legs  5  are  lowered  to  contact  the 
floor  at  the  lower  end  thereof.  The  chassis  1  is  pre- 
vented  from  moving  by  the  fixing  legs  5  so  that  the 
chassis  1  is  temporarily  fixed  by  preventing  the  chas- 
sis  1  from  tipping  in  the  side  directions  thereof. 

Successively,  the  platform  16  is  raised  by  oper- 
ating  the  winch  6  so  that  the  wires  67  are  wound 
around  the  winding  drum  60.  The  winding  drum  60  is 
rotated  by  the  operation  of  the  winch  6  to  pull  the 
wires  67  so  that  the  entire  extended  lengths  of  the 
wires  are  shortened.  The  lengths  of  the  wires  67  are 
contracted  between  the  middle  masts  12  and  fixing 
masts  10,  between  the  upper  masts  13  and  the  mid- 
dle  masts  12,  and  between  the  movable  masts  15  and 
the  upper  masts  13. 

However,  inasmuch  as  the  engaging  portion  25  of 
the  stop  lever  22  in  each  stopper  mechanism  19  is  en- 
gaged  with  the  stopper  26,  the  middle  masts  12  and 
upper  masts  1  3  are  fixedly  connected  with  each  other 
so  that  the  upper  masts  13  do  not  raise  upward  even 
if  the  wires  67  are  wound  around  the  pulleys.  Like- 
wise,  inasmuch  as  the  engaging  portion  25  of  the  stop 
lever  22  in  each  stopper  mechanism  18  is  engaged 
with  the  stopper  26,  the  fixing  masts  10  and  middle 
masts  12  are  fixedly  connected  with  each  other  so 
that  the  upper  masts  12  do  not  raise  upward  even  if 
the  wires  67  are  wound  around  the  pulleys. 

Accordingly,  the  movable  masts  15  alone  are  ini- 
tially  moved  upward  by  the  winding  force  of  the  wires 
67.  The  movable  masts  15  are  slidably  moved  up- 
wardly  along  the  guide  portions  13-A  of  the  upper 
masts  13  and  at  the  same  time  the  platform  16  is 
moved  upward  which  enables  movement  of  operators 
and  materials  loaded  thereon  upward.  As  a  result,  the 
platform  16  is  raised  from  the  state  where  it  is  posi- 
tioned  in  its  lowermost  position  (Fig.  2)  to  a  position 
adjacent  to  the  upper  ends  of  the  upper  masts  13. 
Successively,  the  platform  16  is  kept  raised  until  the 
releasing  member  27  of  each  stopper  mechanism  19 
approaches  the  stop  lever  22. 

As  the  lower  end  of  mast  15  reaches  a  position 

adjacent  the  upper  end  of  mast  13,  the  operating  sur- 
face  28  of  release  member  27  as  mounted  on  mast  15 
contacts  the  operating  portion  24  of  lever  22  mounted 

5  on  mast  13,  thereby  turning  the  operating  portion  24 
and  lever  22  counterclockwise  against  the  resiliency 
of  the  spring  23  so  that  the  engaging  hook  portion  25 
is  disengaged  from  the  stopper  26  mounted  on  the 
mast  12.  The  upper  masts  13  are  thus  disconnected 

10  from  the  middle  masts  12  and  then  raised  upward  rel- 
ative  to  the  middle  masts  12  by  further  winding  of  the 
wires  67  onto  the  drum  60. 

The  locking  mechanisms  30  start  to  operate  (i.e. 
engage)  at  the  same  time  as  the  stopper  mechanisms 

15  19  connected  between  the  upper  masts  13  and  the 
middle  masts  12  are  disconnected. 

That  is,  the  locking  pin  portion  32  approaches  the 
engaging  portion  31  at  the  same  time  as  the  operat- 
ing  surface  28  of  stopper  mechanism  19  contacts  the 

20  respective  operating  lever  portion  24,  so  that  the 
locking  pin  53  contacts  the  cam  surface  45  and  rides 
along  the  guide  surface  37  and  is  guided  to  the  guide 
groove  35.  The  locking  pin  53  is  always  biased  by  the 
coil  spring  56  by  way  of  the  holding  plate  54,  and 

25  hence  the  locking  pin  53  is  engaged  inside  the  guide 
groove  35  and  pressed  into  the  C-shaped  inside 
space  of  the  shaft  fitting  34. 

When  the  movable  masts  15  are  further  raised 
upward  to  the  state  where  the  locking  pin  53  is  fully 

30  engaged  with  the  shaft  fitting  34,  the  locking  pin  53 
then  raises  the  hooked  portion  36  whereby  the  mov- 
able  masts  15  and  the  upper  masts  13  are  engaged 
with  each  other.  Thereafter,  additional  upward  lifting 
of  masts  13  and  15  causes  the  operating  plate  41  re- 

35  spectively  contacting  the  upper  end  of  the  middle 
mast  12  to  be  moved  upwardly  and  disengaged  from 
the  mast  12  so  that  the  rod  40  is  pulled  downward  by 
the  spring  42  and  at  the  same  time  the  C-shaped 
closable  fitting  38  is  turned  by  arm  39  to  close  the 

40  opening  of  the  introduction  groove  35.  Accordingly, 
the  locking  pin  53  is  fixedly  connected  to  the  shaft  fit- 
ting  34,  being  locked  therein  by  the  closable  fitting  38. 

In  such  a  way,  the  movable  masts  15  and  the  up- 
per  masts  13  are  fixedly  connected  by  the  locking 

45  mechanisms  30  so  that  the  movable  masts  15,  the 
upper  masts  13  and  the  locking  mechanisms  30  are 
raised  at  the  same  time  as  a  fixed  structure.  Hence, 
the  upper  masts  13  and  the  movable  masts  15  are 
raised  further  by  the  wires  67  so  that  the  platform  16 

so  is  raised  further  upward.  When  the  upper  masts  13 
are  raised  and  the  lower  portions  of  the  upper  masts 
1  3  approach  a  position  adjacent  to  the  upper  ends  of 
the  middle  masts  12,  the  stopper  mechanisms  18  are 
operated  in  the  same  way  as  in  the  operation  descri- 

55  bedjustaboveandthemiddlemasts  12  are  disengag- 
ed  from  the  fixing  masts  10.  At  the  same  time,  the 
locking  mechanisms  30  are  operated  for  connecting 
the  lower  portions  of  the  upper  masts  13  with  the  up- 
per  portions  of  the  middle  masts  12  so  that  the  upper 
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masts  12  and  the  middle  masts  13  are  now  also  fix- 
edly  connected  with  each  other. 

When  the  wires  67  are  successively  wound  by 
the  winding  drum  60,  the  middle  masts  12  raise  rela- 
tive  to  the  fixing  masts  10  so  that  the  platform  16  is 
further  raised  upward. 

With  such  series  of  operations,  the  movable 
masts  15  alone  are  first  raised,  then  the  upper  masts 
13  and  the  movable  masts  15  are  fixedly  connected 
with  each  other  and  the  upper  masts  15  are  raised 
further  upward.  Thereafter,  the  upper  masts  1  3  reach 
the  upper  ends  of  the  middle  masts  12,  at  which  pos- 
ition  the  upper  masts  13  and  the  middle  masts  12  are 
also  fixedly  connected  with  each  other,  and  then  the 
middle  masts  12  are  raised.  Successively,  the  plat- 
form  16  can  be  raised  to  a  high  elevated  location. 

The  lowering  operation  of  the  platform  16  will  be 
described  hereinafter. 

The  motor  for  driving  the  winch  6  is  reversely  ro- 
tated  for  unwinding  the  wires  67  from  the  wiring  drum 
60.  Then,  each  wire  67  is  slackened  to  lengthen  the 
length  between  each  pair  of  pulleys  62  and  63  due  to 
the  weight  of  the  platform  16,  and  hence  each  middle 
mast  12  is  lowered  relative  to  the  respective  fixing 
mast  10.  When  the  entire  length  of  the  middle  mast 
12  is  lowered  to  the  fixing  position  of  the  respective 
fixing  mast  10,  the  operation  plate  41  of  the  engaging 
portion  31  mounted  on  the  upperend  of  each  mast  12 
contacts  the  upper  end  of  the  respectively  adjacent 
fixing  mast  10  so  that  the  arm  39  is  pulled  upward 
against  the  resiliency  of  the  coil  spring  42  to  reversely 
rotate  the  closable  fitting  38.  The  reversed  rotation  of 
the  closable  fitting  38  causes  the  position  of  the  C- 
shaped  opening  to  align  with  the  position  of  the  intro- 
duction  groove  35  so  that  the  locking  pin  53  on  mast 
13  is  released.  As  a  result,  the  locking  pin  53  can  be 
lowered  freely  by  contacting  the  introduction  surface 
37  and  the  cam  surface  44. 

At  the  same  time,  the  operating  surface  28  on  the 
releasing  member  27  in  the  stopper  mechanism  18  is 
moved  downwardly  away  from  the  operating  lever 
portion  24  so  that  the  stop  lever  22  is  turned  clock- 
wise  in  Fig.  7  by  the  spring  23  and  the  engaging  por- 
tion  25  grooves  under  the  lower  surface  of  the  stop- 
per  26.  Accordingly,  the  fixing  mast  10  is  now  fixedly 
connected  with  the  respectively  adjacent  middle  mast 
12,  whereby  both  of  the  fixing  masts  10  and  the  mid- 
dle  masts  12  are  fixed  at  the  same  lowered  positions. 

When  the  wire  67  is  further  slackened,  each  up- 
per  mast  1  3  is  lowered  relative  to  its  respective  middle 
mast  12.  When  the  masts  13  approach  the  fully  low- 
ered  portion,  the  locking  mechanisms  30  between 
the  upper  ends  of  masts  13  and  the  lower  ends  of 
masts  1  5  are  released  in  the  same  way  as  described 
hereinbefore,  whereby  the  upper  masts  13  are  dis- 
connected  from  the  movable  masts  15.  The  stopper 
mechanisms  19  are  also  operated  at  the  same  time, 
and  the  lowered  upper  masts  13  are  fixedly  connect- 

ed  to  the  middle  masts  12.  In  such  a  manner,  the  fix- 
ing  masts  10,  the  middle  masts  12  and  the  upper 
masts  13  are  respectively  fixed  at  the  same  height 

5  (i.e.,  the  fully  lowered  position),  while  the  movable 
masts  15  are  kept  positioned  at  a  higher  position. 
Hence,  if  the  wire  67  is  further  slackened,  the  mov- 
able  masts  15  are  guided  downwardly  along  the 
grooves  of  the  upper  masts  13  so  that  the  platform 

10  16  is  further  lowered  to  reach  its  lowermost  position 
closely  adjacent  the  upper  surface  of  the  chassis  1  . 

With  the  series  of  successive  operations,  the 
platform  16  can  be  raised  to  the  uppermost  position 
and  lowered  to  the  lowest  position. 

15  With  such  an  arrangement  of  the  lifting  appara- 
tus  according  to  the  first  embodiment,  the  following 
effects  can  be  obtained. 

It  is  possible  to  connect  the  mast  with  other 
masts  successively  or  d  isconnect  t  he  mast  from  ot  her 

20  masts  for  raising  or  lowering  the  platform  in  the 
mechanism  assembled  by  a  plurality  of  stretchable 
mast  assemblies. 

It  is  possible  to  raise  the  platform  firmly  and  safe- 
ly  since  the  plurality  of  mast  assemblies  can  be  raised 

25  as  a  whole  by  the  successive  operations  of  connec- 
tion  and  disconnection  of  the  plurality  of  masts.  Even 
if  the  mechanism  employs  the  wire  for  raising  the 
platform,  the  safety  is  improved. 

30  Second  Embodiment  (Figs.  11  to  17) 

Alifting  apparatus  according  to  a  second  embodi- 
mentwill  be  described  with  reference  to  Figs.  11  to17. 

The  arrangement  of  the  lifting  apparatus  accord- 
35  ing  to  the  second  embodiment  is  the  same  as  that  of 

the  first  embodiment  except  forthe  mastfixing  mech- 
anism.  Hence,  the  mast  fixing  mechanism  and  the 
operation  thereof  are  described  hereinafter. 

Fig.  11  is  a  cross  sectional  view  for  explaining  an 
40  assembly  of  masts  110,  112,  113  and  115  constituting 

the  stretchable  mast  assembly  114. 
Fixing  masts  110,  middle  masts  112,  upper  masts 

113  and  movable  masts  115  are  the  same  in  cross 
section  thereof  and  are  manufactured  by  subjecting 

45  aluminum  alloy  and  the  like  to  a  drawing  process.  The 
fixing  masts  110,  the  middle  masts  112,  the  upper 
masts  113  and  the  movable  masts  115  respectively 
have  guide  portions  110-A,  112-A,  113-A,  115-A 
formed  by  bending  both  ends  of  the  one  side  surfac- 

50  es  thereof  (inner  surfaces  of  the  opposed  masts)  in- 
ward  in  an  L-shape  to  form  a  U-shaped  space.  There 
are  defined  flat  shaped  sliding  portions  110-B,  112-B, 
1  1  3-B,  1  1  5-B  at  t  he  ot  her  side  surfaces  t  hereof  (outer 
surfaces).  The  slider  portions  112-B  of  the  middle 

55  masts  112  are  inserted  into  a  space  of  the  guide  por- 
tions  110-A  of  the  fixing  masts  110  while  the  slider 
portions  113-B  of  the  upper  masts  113  are  inserted 
into  a  space  of  the  guide  portions  112-A  of  the  middle 
masts  112.  The  slider  portions  115-B  of  the  movable 
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masts  115  are  inserted  into  a  space  of  the  guide  por- 
tions  1  13-A  of  the  upper  masts. 

In  such  an  assembly  of  these  masts,  the  middle 
masts  112  are  slidable  vertically  relative  to  the  fixing 
masts  110,  the  upper  masts  11  3  are  slidable  vertically 
relative  to  the  middle  masts  112,  and  the  movable 
masts  115  are  slidable  vertically  relative  to  the  upper 
masts  113.  First  stopper  mechanisms  11  8  are  fixed  to 
the  middle  masts  112  at  upper  ends  of  both  sides 
thereof  while  second  stopper  mechanisms  119  are 
fixed  to  the  upper  masts  113  at  upper  ends  of  both 
sides  thereof.  The  arrangement  of  the  first  stopper 
mechanisms  118  are  substantially  the  same  as  that  of 
the  second  stopper  mechanism  119  and  respectively 
constitute  the  mast  fixing  mechanism. 

The  first  stopper  mechanisms  118  are  exemplar- 
ily  illustrated  in  Figs.  12  to  15  as  the  mastfixing  mech- 
anism.  Fig.  12  shows  a  fixing  state  of  the  mastfixing 
mechanism,  Fig.  13  is  a  longitudinal  cross  sectional 
view  thereof,  Fig.  14  is  a  side  cross  sectional  view 
thereof,  and  Fig.  15  is  an  exploded  view  showing  con- 
stituents  thereof. 

Astopping  block  120  as  a  stopping  means  is  fixed 
to  the  upper  side  portion  of  the  fixing  mast  110  and 
an  engaging  unit  121  as  a  selective  engaging  means 
is  fixed  to  the  upper  side  surface  of  the  middle  masts 
112.  A  control  block  122  as  a  locking  releasing  means 
is  fixed  to  the  lower  side  surface  of  the  upper  mast 
113.  In  Fig.  12,  although  the  stopping  block  120,  the 
engaging  unit  121  and  the  control  block  122  are 
placed  in  the  same  horizontal  surface  for  conve- 
nience  of  explanation,  the  engaging  unit  121  is  not 
positioned  over  the  stopping  block  120  and  the  con- 
trol  block  122  in  the  practical  use. 

The  stopping  block  120  is  rectangular  as  a  whole 
and  has  a  lower  portion  for  forming  a  horizontal  stop- 
ping  surface  124  and  an  upper  portion  cut  off  aslant 
for  forming  an  inclined  surface  125  which  is  directed 
toward  the  engaging  unit  121.  The  control  block  122 
has  the  same  configuration  as  that  of  the  stopping 
block  120,  i.e.  has  a  lower  surface  for  forming  a  hor- 
izontal  stopping  surface  126  and  an  upper  portion  cut 
off  aslant  for  forming  an  inclined  surface  127  which 
is  directed  toward  the  engaging  unit  121. 

The  engaging  unit  121  will  be  described  more  in 
detail  with  reference  to  Figs.  13  to  15. 

The  engaging  unit  121  is  selectively  engageable 
with  the  stopping  block  121  or  the  control  block  122 
for  controlling  the  vertical  sliding  of  the  middle  mast 
112. 

The  engaging  unit  121  has  a  base  plate  130 
which  is  fixed  to  the  side  surface  of  the  middle  mast 
112.  A  holding  frame  131  formed  by  bending  a  thin 
steel  plate  in  substantially  a  U-shape  is  fixed  to  the 
central  portion  of  the  base  plate  1  30  and  has  an  open- 
ing  oriented  in  the  side  direction.  A  shaft  132  is  fixed 
to  the  central  portion  of  the  holding  frame  131  at  right 
angle  relative  to  the  base  plate  130  and  has  a  tip  end 

positioned  at  the  central  portion  of  the  opening  of  the 
holding  frame  131.  Two  collars  1  33  and  1  34  are  rotat- 
ably  inserted  unto  the  shaft  132.  The  collar  133  has 

5  a  pinion  135  at  the  periphery  thereof  and  the  collar 
134  has  a  pinion  136  at  the  periphery  thereof. 

A  block-shaped  guide  body  137  is  disposed  in  an 
upper  space  of  the  holding  frame  131  and  brought  into 
contact  with  an  upper  portion  of  the  holding  frame 

10  131.  The  guide  body  137  is  fixed  to  the  upper  portion 
of  the  holding  frame  131  by  screws  138.  A  block- 
shaped  guide  body  139  is  inserted  into  a  lower  space 
of  the  holding  frame  131  and  fixed  to  the  lower  portion 
of  the  holding  frame  131  by  screws  140.  Neither  a 

15  lowersurface  of  the  guide  body  137  nor  an  uppersur- 
face  of  the  guide  body  139  contact  the  pinions  135 
and  136.  The  lower  surface  of  the  guide  body  137  is 
cut  to  define  long  and  narrow  grooves  141  and  142 
at  right  angles  with  the  shaft  1  32.  The  upper  surfaces 

20  of  the  guide  grooves  141  and  142  are  cut  to  define 
spring  holes  143  and  144  respectively  having  circular 
shapes  in  cross  section  and  positioned  in  parallel  with 
the  guide  grooves  141  and  142.  There  are  defined 
gourd-shaped  spaces  by  the  guide  grooves  141  and 

25  142  and  the  spring  holes  143  and  144  when  viewed 
from  the  side  surface  (refer  to  Fig.  14)  which  gourd- 
shaped  spaces  penetrate  from  one  side  surface  of 
the  guide  body  137  to  the  other  side  of  the  guide  body 
137.  The  upper  surface  of  the  guide  body  139  is  cut 

30  to  define  guide  grooves  145and  146  at  right  angle  rel- 
ative  to  the  shaft  132. 

A  rectangular  rack  147  having  teeth  at  the  lower 
surface  thereof  is  slidably  inserted  into  the  guide 
groove  141.  The  teeth  of  the  rack  147  are  engaged 

35  with  the  pinion  135.  Likewise,  a  rectangular  rack  148 
having  teeth  at  the  lower  surface  thereof  is  slidably 
inserted  into  the  guide  groove  142.  The  teeth  of  the 
rack  148  are  engaged  with  the  pinion  136.  Rectangu- 
lar  racks  149  and  150  having  teeth  at  the  upper  sur- 

40  faces  thereof  are  slidably  inserted  into  the  guide 
grooves  145  and  146,  respectively.  The  teeth  of  racks 
149  and  150  are  respectively  engaged  with  the  pin- 
ions  135  and  136.  With  such  an  arrangement,  when 
the  pinion  135  is  rotated,  the  racks  147  and  149  are 

45  respectively  moved  in  opposite  directions.  Likewise, 
when  the  pinion  136  is  rotated,  the  racks  148  and  150 
are  respectively  moved  in  opposite  directions. 

In  Fig.  15,  a  roller  151  is  supported  by  a  pin  159 
provided  at  a  groove  155  defined  at  the  left  side  of  the 

so  rack  147  while  a  roller  152  is  supported  by  a  pin  160 
provided  at  a  groove  156  defined  at  the  right  side  of 
the  rack  148.  A  roller  153  is  supported  by  a  pin  161 
provided  at  a  groove  157  defined  at  the  right  side  of 
the  rack  149  while  a  roller  154  is  supported  by  a  pin 

55  1  62  provided  at  a  groove  1  58  defined  at  the  left  side 
of  the  rack  150. 

Pin-shaped  operation  pins  163  and  164  are  pro- 
truded  from  central  portions  of  the  upper  surfaces  of 
the  racks  147  and  148  perpendicular  relative  to  the 
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upper  surfaces  thereof.  The  operation  pin  163  is 
housed  in  the  spring  hole  143  to  be  moved  inside 
thereof  while  the  operation  pin  164  is  housed  in  the 
spring  hole  144  to  be  moved  inside  thereof.  There  is 
inserted  a  coil-shaped  spring  165  into  the  spring  hole 
143  from  the  right  side  in  Fig.  15  wherein  one  end  of 
the  spring  165  contacts  the  operation  pin  163  and  the 
other  end  of  the  spring  165  contacts  a  spring  presser 
1  67  inserted  into  a  pin  hole  1  66  defined  at  right  angle 
relative  to  the  spring  hole  143.  Since  the  other  end  or 
the  terminal  of  the  spring  165  contacts  the  spring 
presser  167,  the  spring  165  always  urges  the  opera- 
tion  pin  163  and  the  rack  147  leftward  in  Fig.  15. 
There  is  inserted  a  coil-shaped  spring  168  into  the 
spring  hole  144  from  the  left  side  in  Fig.  15  wherein 
one  end  of  the  spring  168  contacts  the  operation  pin 
164  and  the  other  end  of  the  spring  168  contacts  a 
spring  presser  170  inserted  into  a  pin  hole  169  de- 
fined  at  right  angle  relative  to  the  spring  hole  144. 
Since  the  other  end  or  the  terminal  of  the  spring  168 
contacts  the  spring  presser  170,  the  spring  168  al- 
ways  urges  the  operation  pin  164  and  the  rack  148 
rightward  in  Fig.  15.  When  all  the  constituents  as  illu- 
strated  in  Fig.  15  are  assembled,  a  flat  shaped  clos- 
able  plate  172  as  shown  in  Fig.  14  is  brought  into  con- 
tact  with  upper  and  lower  end  surfaces  of  the  holding 
frame  131  and  fixed  thereto  by  screws  173  and  174. 

A  winding  operation  of  the  lifting  wire  employed 
in  the  second  embodiment  will  be  described  with  ref- 
erence  to  Fig.  16.  In  the  same  figures,  the  fixing  mast 
110,  the  middle  mast  112,  the  upper  mast  113  and  the 
movable  mast  115  are  shifted  for  convenience  of  ex- 
planation,  but  such  will  not  be  affected  practically. 

An  operation  shaft  1  80  protrudes  from  a  side  sur- 
face  of  a  winch  106  and  is  fixed  to  a  winding  drum 
181.  Pulleys  182  and  183  are  respectively  rotatably 
provided  at  the  lower  and  upper  portions  of  the  fixing 
masts  110,  pulleys  184  and  1  85  are  rotatably  provided 
at  the  lower  and  upper  portions  of  the  middle  masts 
112  and  pulleys  186  and  187  are  rotatably  provided  at 
the  lower  and  upper  portions  ofthe  upper  masts  113. 
A  lifting  control  wire  or  cable  188  is  wound  around  the 
winding  drum  181  and  further  wound  around  succes- 
sively  the  pulleys  182,  183,  184,  185,  186  and  187  so 
as  to  form  S-shapes  respectively.  An  end  ofthe  wire 
1  88  is  connected  to  the  respective  movable  mast  115. 
In  such  manner,  one  wire  188  is  wound  around  the 
pulleys  respectively  provided  at  the  lower  and  upper 
portions  of  the  masts  110,  112  and  113. 

An  operation  ofthe  lifting  apparatus  according  to 
the  second  embodiment  will  be  described  hereinafter. 

Described  first  of  all  is  a  case  where  the  lifting  ap- 
paratus  is  to  be  moved  to  the  working  site.  The  middle 
masts  112,  the  upper  masts  113  and  the  movable 
masts  115  are  respectively  lowered  which  involves 
the  contraction  of  the  height  of  the  lifting  apparatus 
as  a  whole.  In  this  state,  it  is  possible  to  rollingly  move 
the  lifting  apparatus  with  very  light  force.  When  the 

chassis  101  is  moved  to  the  working  site,  the  chassis 
101  is  temporarily  fixed  at  the  working  site  in  the 
same  manner  as  in  the  first  embodiment.  Hence,  the 

5  explanation  thereof  is  omitted. 
Successively,  the  platform  116  is  raised  by  oper- 

ating  the  winch  106  so  that  the  wires  188  are  wound 
around  the  winding  drum  181.  The  winding  drum  181 
is  rotated  by  the  operation  of  the  winch  106  to  pull  the 

10  wires  188  so  that  the  extended  entire  lengths  of  the 
wires  are  shortened.  Then,  the  mast  assemblies  are 
operated  in  the  manner  that  the  length  of  the  wires 
188  wound  around  the  pulleys  185  of  the  middle 
masts  112  are  contacted  relative  tothe  pulleys  183  of 

15  the  fixing  masts  110,  the  wires  as  wound  around  the 
pulleys  187  of  the  upper  masts  113  relative  tothe  pul- 
leys  185  ofthe  middle  masts  112,  and  the  ones  fixed 
to  the  movable  masts  115  relative  to  the  upper  masts 
113,  are  respectively  contracted.  However,  since  the 

20  mastfixing  mechanisms  11  9  are  fixed  to  the  side  sur- 
faces  of  the  upper  masts  113  and  the  middle  masts 
112,  the  wires  188  first  raise  the  movable  masts  115 
alone  so  that  the  movable  masts  115  move  upwardly 
to  contact  the  upper  ends  of  the  upper  masts  113. 

25  Then,  the  lower  portions  of  the  movable  masts 
115  contact  the  fixing  mechanisms  119  so  that  the 
mastfixing  mechanisms  119  are  released.  According- 
ly,  the  upper  masts  113  can  slide  upwardly  relative  to 
the  middle  masts  112  and  the  movable  masts  115  and 

30  the  upper  masts  113  are  moved  upward  simultane- 
ously.  When  the  lower  portions  of  the  upper  masts 
113  move  to  positions  adjacent  to  the  upper  ends  of 
the  middle  masts  112,  the  lower  portions  of  the  upper 
masts  113  release  the  mast  fixing  mechanisms  118 

35  for  allowing  the  middle  masts  112  to  release  relative 
to  the  fixing  masts  110  so  that  the  middle  masts  112 
can  move  freely  relative  to  the  fixing  masts  110.  Then, 
the  middle  masts  112  raise  together  with  the  movable 
masts  115  and  the  upper  masts  113,  thereby  raising 

40  the  platform  116  further  upwardly. 
These  operations  can  be  effected  successively 

by  winding  the  wires  188  and  the  control  for  sliding 
operations  of  the  masts  110,  112,  113  and  115  is 
switched  in  turn  by  the  mastfixing  mechanisms  118 

45  and  119.  Observation  ofthe  series  of  operations  re- 
veal  that  the  movable  masts  115,  the  upper  masts 
113  and  the  middle  masts  112  are  successively  ex- 
tended  in  this  order  from  the  fixing  masts  110.  The 
mast  fixing  mechanisms  provide  control  to  prevent 

so  each  ofthe  masts  112,  113  and  115  from  moving  ar- 
bitrarily.  Hence,  the  platform  116  is  raised  while  it  is 
always  kept  parallel  with  the  chassis  101. 

Figs.  17(A)  through  17(F)  are  views  showing  op- 
erations  of  the  fixing  mechanisms  118  and  119  for 

55  controlling  movement  of  the  middle  masts  12,  the  up- 
per  masts  1  3  and  the  movable  masts  1  5  relative  to  the 
fixing  masts  10.  Figs.  17(A),  17(B)  and  17(C)  show 
the  state  where  the  mast  fixing  mechanisms  118  are 
transversely  cut  through  the  pinion  136  and  the  racks 
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148  and  150,  while  Figs.  17(D),  17(E)  and  17(F)  show 
the  state  where  the  mast  mixing  mechanisms  118  are 
transversely  cut  through  the  pinion  135  and  the  racks 
147  and  149. 

The  mastfixing  mechanisms  118  as  illustrated  in 
Figs.  17(A),  17(B)  and  17(C)  correspond  to  and  are 
operated  at  the  same  time  as  those  shown  in  Figs. 
17(D),  17(E)  and  17(F)  respectively.  The  mast  mech- 
anisms  118  are  unfixed  or  unlocked  in  the  order  of 
Figs.  17(A),  17(B)  and  17(C),  whereas  the  middle 
masts  112  and  the  upper  masts  113  are  fixed  or 
locked  in  the  order  of  Figs.  17(A),  17(B)  and  17(C). 

Figs.  17(A)  and  17(D)  show  the  state  where  the 
wire  188  is  pulled  and  only  the  upper  mast  113  is 
moved  in  the  direction  ofthe  arrow  X.  In  this  state,  the 
operation  pin  164  is  pushed  rightward  by  the  spring 
168  and  the  rack  148  is  also  pushed,  hence  the  rack 
150  protrudes  toward  the  fixing  mast  110  while  the 
rollers  1  52  and  1  54  are  respectively  protruded  toward 
the  side  surfaces  ofthe  middle  mast  112.  According- 
ly,  the  roller  154  contacts  the  stopping  surface  ofthe 
stopping  block  120  and  the  rack  150  is  blocked  by  the 
stopping  block  120,  whereby  the  middle  mast  112 
cannot  move  upward  relative  to  the  fixing  mast  110. 
Atthe  same  time,  however,  the  spring  165pushesthe 
operation  pin  163  so  that  the  rack  147  is  biased  left- 
ward  as  shown  in  Fig.  17(D).  However,  the  roller  151 
contacts  the  side  surface  ofthe  stopping  block  120 
and  the  rack  147  does  not  protrude  from  the  side  sur- 
face  ofthe  middle  mast  112.  Accordingly,  the  rack  149 
opposite  to  the  rack  147  does  not  protrude  at  its  end 
from  the  side  surface  ofthe  middle  mast  112  and  the 
roller  153  is  positioned  inside  the  side  surface  ofthe 
upper  mast  113. 

Figs.  17(B)  and  17(E)  show  the  state  where  the 
upper  mast  113  is  gradually  raised  in  the  direction  of 
the  arrow  X  and  the  control  block  122  contacts  the 
roller  152.  When  the  inclined  surface  127  ofthe  con- 
trol  block  122  contacts  the  roller  152,  the  roller  152 
and  the  rack  148  are  pushed  leftward  in  Fig.  17(B)  to 
rotate  the  pinion  136  counterclockwise  while  com- 
pressing  the  spring  168,  thereby  moving  the  rack  150 
rightward  in  Fig.  17(B).  Then,  the  roller  154  is  pulled 
from  below  the  stopping  surface  124  ofthe  stopping 
block  120  so  that  the  engagement  between  the  stop- 
ping  block  120  and  the  roller  154  is  released.  Hence, 
the  middle  mast  112  is  disengaged  from  the  fixing 
mast  110  so  that  it  can  be  freely  vertically  moved. 
When  the  rack  148  is  pushed  by  the  control  block  122 
rightward  in  Fig.  17(B),  the  stopping  surface  126  of 
the  control  block  122  is  positioned  above  the  height 
ofthe  roller  153  on  rack  149. 

Figs.  17(C)  and  17(F)  show  the  state  where  the 
stopping  surface  ofthe  stopping  block  120  is  disen- 
gaged  from  the  roller  1  54  and  the  upper  mast  113  and 
the  middle  mast  112  are  moved  simultaneously  in  the 
direction  ofthe  arrow  Y.  This  is  caused  by  the  move- 
ment  of  the  middle  mast  112  together  with  the  upper 

mast  112  since  the  upper  mast  113  is  further  pulled 
by  the  wire  188.  Since  the  roller  152  is  already  push- 
ed  by  the  inclined  surface  127,  the  racks  148  and  150 

5  are  not  moved  further  and  the  pinion  is  not  rotated. 
However,  when  the  middle  mast  112  is  moved  up- 
ward,  the  contact  position  ofthe  roller  1  51  ofthe  rack 
147  is  moved  upward.  When  the  roller  151  contacts 
the  inclined  surface  125  of  the  stopping  block  120, 

10  the  spring  165  pushes  the  operation  pin  163  so  that 
the  rack  147  is  moved  along  the  inclined  surface  125 
in  the  direction  ofthe  arrow  in  Fig.  17(F).  The  move- 
ment  is  transmitted  to  the  pinion  135,  thereby  pushing 
the  rack  149  rightward  in  Fig.  17(E)  so  that  the  roller 

15  153  protrudes  to  the  large  extent  from  the  side  sur- 
face  ofthe  middle  mast  112  and  is  positioned  under 
the  stopping  surface  126  ofthe  control  block  122  in 
Fig.  17(F).  Accordingly,  when  the  middle  mast  112  is 
further  moved  upward,  the  roller  153  contacts  the 

20  stopping  surface  126  and  the  middle  mast  112  and 
the  upper  mast  113  are  raised  upward  at  the  same 
time. 

With  the  successive  operations  in  the  order  of 
Figs.  17(A),  17(B)  and  17(C),  the  control  block  122 

25  contacts  and  pushes  the  roller  152  to  move  the  rack 
148  so  that  the  middle  mast  112  is  disengaged  from 
the  fixing  mast  110  and  moved  freely  upward.  Since 
the  rack  148  protrudes  at  the  same  time,  the  roller 
153  contacts  the  stopping  surface  126  so  that  the 

30  middle  mast  112  is  engaged  with  the  upper  mast  113 
and  moved  upward  together  with  the  upper  mast  113. 

When  the  drum  1  81  is  reversely  rotated,  the  wire 
1  88  is  slackened  so  that  both  the  upper  mast  113  and 
the  middle  mast  112  are  simultaneously  lowered  op- 

35  posite  to  the  operation  set  forth  above.  That  is,  the 
upper  mast  113  alone  is  not  lowered  but  both  the  up- 
per  mast  113  and  the  middle  mast  112  are  lowered  at 
the  same  time  since  the  roller  1  53  contacts  the  stop- 
ping  surface  126.  Contrary  to  the  operation  set  forth 

40  above,  the  upper  mast  113  is  then  disengaged  from 
the  middle  mast  112  and  atthe  same  time  the  middle 
mast  112  is  stationarily  engaged  with  the  fixing  mast 
110  due  to  mast  112  having  been  fully  lowered. 
Hence,  the  upper  mast  113  alone  is  then  moved  freely 

45  relative  to  the  middle  mast  112  and  the  upper  mast 
113  alone  is  lowered. 

Third  Embodiment  (Figs.  18  and  19) 

so  A  lifting  apparatus  according  to  a  third  embodi- 
ment  will  be  described  with  reference  to  Figs.  18  and 
19. 

The  arrangement  ofthe  lifting  apparatus  accord- 
ing  to  the  third  embodiment  is  the  same  as  that  ofthe 

55  second  embodiment  except  for  the  mastfixing  mech- 
anism.  Hence,  the  mast  fixing  mechanism  and  the 
operation  thereof  are  described  hereinafter. 

Two  collars  200  and  201  are  inserted  unto  the 
shaft  1  32.  The  collar  200  has  a  blade  202  at  one  side 
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and  a  blade  203  at  the  other  side  opposite  to  the 
blade  202.  The  collar  201  has  a  blade  204  at  one  side 
and  a  blade  205  at  the  other  side  opposite  to  the 
blade  204.  These  blades  202,  203,  204  and  205  are 
tapered  toward  the  tip  ends  thereof  and  shaped  like 
butterflies. 

Block-shaped  sliding  bodies  206  and  207  are  in- 
serted  into  the  guide  grooves  141  and  142  defined  in 
the  guide  body  1  37  while  block-shaped  sliding  bodies 
208  and  209  are  inserted  into  guide  grooves  145  and 
146  defined  in  the  guide  body  139.  The  sliding  bodies 
206  and  207  have  downwardly  recessed  engaging 
grooves  210  and  211  at  the  central  lower  surfaces 
thereof.  The  engaging  groove  210  is  engaged  by  the 
tip  of  blade  202  while  the  engaging  groove  211  is  en- 
gaged  by  the  tip  of  blade  204.  The  sliding  bodies  208 
and  209  have  upwardly  recessed  engaging  grooves 
212  and  213  at  the  central  lower  surfaces  thereof. 
The  engaging  groove  212  is  engaged  by  the  tip  of 
blade  203  while  the  engaging  groove  213  is  engaged 
by  the  tip  of  blade  205.  With  such  an  arrangement, 
when  the  collar  200  is  rotated,  the  sliding  bodies  206 
and  208  are  slid  in  opposite  directions,  i.e.  left  and 
right  directions  by  the  blades  202  and  203.  Similarly, 
when  the  collar  201  is  rotated,  the  sliding  bodies  207 
and  209  are  slid  in  opposite  directions,  i.e.  left  and 
right  directions  by  the  blades  204  and  205.  There  are 
roller  grooves  214  and  217  defined  by  cutting  left 
sides  of  the  sliding  bodies  206  and  209  in  Fig.  19, 
while  there  are  roller  grooves  215  and  216  defined  by 
cutting  right  sides  ofthe  sliding  bodies  207  and  208 
in  Fig.  19.  Rollers  218  and  219  are  accommodated  in 
the  roller  grooves  214  and  215  and  rotatably  support- 
ed  by  pins  222  and  223,  while  rollers  220  and  221  are 
accommodated  in  the  roller  grooves  216  and  217  and 
rotatably  supported  by  pins  224  and  225.  An  opera- 
tion  pin  226  is  protruded  from  and  fixed  to  the  central 
upper  surface  ofthe  sliding  bodies  206  while  an  op- 
eration  pin  227  is  protruded  from  and  fixed  to  the  cen- 
tral  upper  surface  ofthe  sliding  bodies  207. 

The  operation  ofthe  third  embodiment  will  be  de- 
scribed  hereinafter.  The  upper  mast  113  is  raised,  in 
the  same  way  as  in  the  second  embodiment,  whereby 
the  control  block  122  is  raised  so  that  the  inclined  sur- 
face  127  ofthe  control  block  122  contacts  the  roller 
219.  Then,  the  roller  21  9  and  the  sliding  body  207  are 
pushed  leftward  in  Fig.  18.  Successively,  the  blade 
204  engaged  with  the  engaging  groove  211  is  rotated 
counterclockwise  in  Fig.  1  8  so  that  the  blade  205  op- 
posite  to  the  blade  204  pushes  the  engaging  groove 
213.  Accordingly,  the  sliding  body  209  slides  right- 
ward  in  Fig.  18  and  the  roller  221  is  disengaged  from 
the  engaging  surface  124  ofthe  stopping  block  120. 
Since  the  middle  mast  112  is  released  from  the  con- 
tact  with  the  stopping  block  120,  the  middle  mast  112 
can  be  moved  upward.  Thus,  the  embodiment  of  Figs. 
1  8  and  1  9  operates  in  generally  the  same  manner  as 
the  second  embodiment  described  above. 

Fourth  Embodiment  (Fig.  20) 

A  lifting  apparatus  according  to  a  fourth  embodi- 
5  ment  will  be  described  with  reference  to  Fig.  20. 

According  to  the  fourth  embodiment,  a  mastfix- 
ing  mechanism  is  employed  in  or  applied  to  a  lifting 
apparatus  of  another  kind. 

A  stretchable  mast  assembly  230  in  this  fourth 
10  embodiment  comprises  three  members  composed  of 

a  lower  mast  231,  a  middle  mast  232  and  an  upper 
mast  233.  The  lower  mast  231  is  vertically  fixed  atthe 
lower  end  thereof  to  a  chassis  235  having  wheels  234 
thereunder,  and  the  mast  231  is  supported  at  the  up- 

15  per  portion  thereof  by  stays  236  which  are  widened 
atthe  lower  portion  thereof.  The  middle  mast  232  can 
move  vertically  relative  to  the  fixing  mast  231.  The 
upper  mast  233  can  slide  vertically  relative  tothe  mid- 
dle  mast  232.  Asquare  shaped  platform  237  is  fixedly 

20  mounted  on  an  upper  end  of  the  upper  mast  233.  A 
stretchable  ladder  238  is  connected  between  the 
chassis  235  and  the  platform  237.  The  ladder  238 
comprises  a  plurality  of  ladders  and  is  stretchable 
vertically.  A  stopping  block  120  is  fixed  to  an  upper 

25  side  surface  of  the  lower  mast  231  and  an  engaging 
unit  121  (the  same  as  in  Figs.  13-15)  is  fixed  to  the 
upper  side  surface  ofthe  middle  mast  232  and  a  con- 
trol  block  122  is  fixed  tothe  lower  side  surface  ofthe 
upper  mast  233. 

30  A  crank  handle  239  is  provided  at  the  rear  side  of 
the  lower  mast  231  for  winding  a  wire  240  around  a 
small  cylindrical  member.  Leg  supporters  241  are 
fixed  to  the  chassis  235  at  the  rear  side  thereof  and 
extended  like  a  fan.  Fixing  legs  242  are  fixed  to  the 

35  distal  ends  ofthe  leg  supporters  241  and  are  movable 
vertically. 

The  operation  of  the  fourth  embodiment  will  be 
described  hereinafter.  When  the  handle  239  is  rotat- 
ed,  the  wire  240  is  wound  and  the  upper  mast  233  and 

40  the  middle  mast  232  are  moved  upward,  thereby  rais- 
ing  the  platform  237  in  the  same  arrangement  as  that 
illustrated  in  Fig.  20.  At  this  time,  the  upper  mast  233 
is  solely  first  raised,  and  then  the  middle  mast  232  is 
disengaged  from  the  fixing  mast  231  when  the  control 

45  block  122  contacts  the  engaging  unit  121  so  that  the 
upper  mast  233  and  the  middle  mast  232  can  be 
raised  upward  at  the  same  time. 

With  the  arrangement  ofthe  lifting  apparatus  ca- 
pable  of  raising  the  platform  by  the  stretchable  mast 

so  mechanism  composed  of  an  assembly  of  a  plurality  of 
masts  according  to  the  second  to  fourth  embodi- 
ments,  the  assembled  plurality  of  masts  are  raised  in 
turn  and  a  specific  mast  alone  can  be  raised  prefer- 
entially.  The  priority  for  raising  the  specific  mast  can 

55  be  automatically  given  for  preventing  an  unspecific 
mast  from  raising  by  the  tensile  force  ofthe  wire. 

Inasmuch  as  the  specific  mast  is  first  raised 
among  the  plurality  of  masts  and  remaining  masts  are 
sequentially  raised  in  turn  thereafter,  it  is  possible  to 

10 
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firmly  raise  the  platform  with  safety.  Hence,  even  if 
the  lifting  apparatus  employs  the  mechanism  to  raise 
the  platform  with  use  of  a  lifting  wire,  the  raising  op- 
eration  is  assured  of  significant  safety. 

Claims 

1.  A  lifting  apparatus  comprising: 
a  base  (1,  101); 
a  platform  (16,  116)  positioned  above  said 

base(1,  101); 
at  least  one  vertically  extendable  mast  as- 

sembly  (14,  114)  connected  between  said  base 
and  said  platform  for  effecting  raising  and  lower- 
ing  ofthe  platform  relative  to  the  base,  said  mast 
assembly  having  at  least  three  slidably  interen- 
gaged  masts  (10,  12,  13,  15)  the  uppermost  of 
which  is  connected  to  the  platform  while  the  low- 
ermost  is  connected  to  the  base  (1,  101),  the 
masts  (10,  12,  13,  15)  each  being  formed  with  a 
similar  section  to  enable  slidable  interengage- 
ment  of  one  mast  with  another  adjacent  mast, 

a  winch  mechanism  cooperating  between 
said  base  (1,  101)  and  said  platform  (16,  116)  for 
raising  and  lowering  of  said  platform  relative  to 
said  base  (1,  101)  and 

sequencing  means  (18,  19;  118,  119)  co- 
operating  with  said  plurality  of  masts  (10,  12,  13, 
15)  for  controlling  raising  of  said  platform  (16, 
116)  from  a  fully  lowered  position  to  a  fully  raised 
position  by  restricting  relative  movement  of  the 
respective  masts  so  that  only  one  mast  is  extend- 
ed  at  a  time,  characterised  in  that  each  mast  has 
a  section  providing  a  pair  of  mutually  opposed  in- 
wardly  facing  'U'  shaped  guide  portions  (10-A, 
12-  A,  13-A,  15-A)  and  also  a  pair  of  mutually  op- 
posed  outwardly  extending  flanges  (10-B,  12-B, 
13-  B,  15-B)  so  that  the  flanges  of  one  mast  slid- 
ably  engage  within  the  guide  portions  of  an  adja- 
cent  mast  and,  said  sequencing  means  being 
mounted  on  the  outer  surface  of  the  'U'  shaped 
sections  of  a  single  mast  assembly  to  control  the 
sequence  of  extension  ofthe  masts  (10,  12,  13, 
15). 

2.  A  lifting  apparatus  according  to  claim  1  in  which 
said  winch  mechanism  comprises  winding  means 
mounted  on  said  platform,  pulleys  mounted  at 
the  upperand  lower  ends  of  each  ofthe  masts  ex- 
cept  forthe  uppermost  section,  and  a  cable  which 
is  wound  around  said  pulleys  and  has  its  upper 
end  connected  to  said  platform  and  its  lower  end 
connected  to  said  winding  means. 

3.  A  lifting  apparatus  according  to  claim  2,  in  which 
there  are  four  masts  and  wherein  said  sequenc- 
ing  means  includes  a  first  sequencing  mecha- 

nism  (18,  118)  cooperating  between  a  lowermost 
fixed  mast  (10,  110),  or  second  mast  (12,  112)  ex- 
tensible  from  the  fixed  mast  (10,  110),  and  an  up- 

5  per  mast  (13,  113)  extensible  from  the  second 
mast  for  vertically  securing  said  second  (12,  112) 
mast  in  the  lowered  position  relative  to  said  fixed 
mast  (10,  110),  and  a  second  sequencing  mech- 
anism  (19,  119)  cooperating  between  said  sec- 

10  ond  said  upper  and  a  movable  mast  (1  5)  extensi- 
ble  from  the  upper  mast  (13,113)  for  vertically  se- 
curing  said  upper  mast  (13,  113)  in  the  lowered 
position  relative  to  said  second  mast  (12,  112), 
each  of  said  first  and  second  sequencing  mech- 

15  anisms  respectively  including  first  and  second  re- 
lease  members  (27,  127)  which  are  respectively 
mounted  on  said  upperand  movable  masts  (13, 
15,  113,  115). 

20  4.  A  lifting  apparatus  according  to  claim  4,  wherein 
said  first  sequencing  mechanism  (18,  118)  in- 
cludes; 

a  first  stop  member  (26,  120)  mounted  on 
said  fixed  mast  adjacent  an  upper  end  thereof, 

25  a  first  latch  mechanism  (22,  121)  movably 
mounted  on  said  second  mast  (12,  112)  adjacent 
an  upper  end  thereof  and  being  engagable  with 
said  first  stop  member  (26)  for  preventing  release 
of  said  second  mast  (12)  when  said  upper  mast 

30  (1  3)  is  not  fully  raised,  and  said  first  release  mem- 
ber  (27,  122)  being  mounted  on  said  upper  mast 
adjacent  a  lower  end  thereof  and  engageable 
with  said  first  latch  mechanism  (22,  121)  to  effect 
release  thereof  from  said  first  stop  member  (26, 

35  1  20)  when  said  upper  mast  (13,  11  3)  is  vertically 
moved  into  its  raised  position  relative  to  said  sec- 
ond  mast  (12,  112);  and 

wherein  said  second  sequencing  mecha- 
nism  (19,  119)  includes  a  second  stop  member 

40  (26,  120)  mounted  on  said  second  mast  adjacent 
an  upper  end  thereof,  a  second  latch  mechanism 
(22,  121)  mounted  on  said  upper  mast  (13,  113) 
adjacent  an  upper  end  thereof  and  being  engaga- 
ble  with  said  second  stop  member  (26,  120)  for 

45  preventing  release  of  said  upper  mast  (13,  113) 
when  said  movable  mast  (15,  115)  is  not  fully 
raised,  and  said  second  release  member  (27, 
122)  being  mounted  on  said  movable  mast  adja- 
cent  a  lower  end  thereof  and  engagable  with  said 

so  second  latch  mechanism  (22,  121)  to  effect  re- 
lease  thereof  from  said  second  stop  member  (26, 
120)  when  said  movable  mast  (15,  115)  is  verti- 
cally  moved  into  its  raised  position  relative  to  said 
upper  mast  (13,  113). 

55 
5.  A  lifting  apparatus  according  to  claim  4,  wherein 

the  latch  members  (22,  121)  each  include  first 
and  second  portions  (24,  25,  148,  150,  207,  209) 
which  respectively 
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project  for  engagement  with  the  respective  stop 
member  (26,  120)  and  release  member  (27,  122). 

6.  A  lifting  apparatus  according  to  claim  5,  wherein 
the  latch  comprises  a  lever(22)  pivotally  mounted 
on  the  mast  and  having  first  and  second  lever 
arms  (24,  25)  which  respectively  comprise  said 
first  and  second  portions,  said  first  lever  arm  hav- 
ing  a  hook  part  (25)  movable  into  a  position  of  en- 
gagement  with  the  respective  stop  member  (26) 
to  prevent  lifting  of  the  mast  carrying  the  latch 
(22). 

7.  A  lifting  apparatus  according  to  claim  5,  wherein 
the  first  and  second  stop  members  (148,  150, 
207,  209)  are  supported  on  the  mast  for  substan- 
tially  horizontal  linear  displacement  in  opposite 
directions  so  as  to  project  outwardly  into  extend- 
ed  positions  promoting  engagement  with  the  re- 
spective  stop  (120)  and  release  member  (122), 
said  latch  mechanism  also  including  means  (134, 
211)  drivingly  coupling  said  first  and  second  stop 
members  together  for  causing  substantially  syn- 
chronous  horizontal  movement  thereof  in  oppo- 
site  directions,  and  means  (165,  168)  which  nor- 
mally  urges  said  stop  members  (148,  150,  207, 
209)  into  the  respective  extended  position. 

8.  A  lifting  apparatus  according  to  any  one  of  claims 
3  to  7  including  locking  means  (30)  for  locking 
said  movable  mast  (15,  115)  to  said  upper  mast 
(13,  113)  when  said  movable  mast  is  in  its  raised 
position  and  for  vertically  fixedly  connecting  said 
upper  mast  (13,  113)  to  said  second  mast  (12, 
112)  when  said  upper  mast  (13,  113)  is  in  its 
raised  position  relative  to  said  second  mast. 

9.  A  lifting  apparatus  according  to  claim  8  having  a 
second  locking  mechanism  (30)  capable  of  en- 
gaging  between  said  upper  and  movable  masts 
(13,  15,  113,  115)  to  lock  the  respective  masts  in 
the  extended  positions. 

10.  A  lifting  apparatus  according  to  claim  9,  wherein 
said  first  locking  mechanism  (30)  includes  a  first 
lock  part  (53)  mounted  on  said  upper  mast  adja- 
cent  a  lower  end  there  of  and  cooperating  with  a 
first  locking  member  (34)  which  is  movably 
mounted  on  said  second  mast  (11,  111)  adjacent 
an  upper  end  thereof,  and  a  control  member  cou- 
pled  to  said  locking  member  and  cooperating  with 
said  fixed  mast  (10,  110)  for  positively  locking 
said  first  locking  mechanism  (30)  in  said  locked 
position  when  said  second  mast  (11,  111)  is  lifted 
upwardly  relative  to  said  fixed  mast  (10,  110), 
said  second  locking  mechanism  (30)  being  sub- 
stantially  identical  to  said  first  locking  mechanism 
(30)  and  positioned  for  cooperation  with  and  be- 

tween  said  second,  upper  and  movable  masts. 

11.  Alifting  apparatus  according  to  claim  10,  wherein 
5  said  lock  part  (53)  comprises  a  locking  pin  mov- 

ably  supported  on  the  respective  mast  and  being 
spring  urged  toward  a  position  of  locking  engage- 
ment  with  the  respective  locking  member  (34) 
when  the  mast  carrying  the  locking  pin  is  in  its 

10  raised  position,  said  locking  member  (34)  defin- 
ing  a  generally  downwardly  opening  hook- 
shaped  portion  fixed  to  its  respective  mast  and 
being  engageable  with  the  respective  locking  pin, 
and  the  control  member  including  a  first  part 

15  movably  supported  adjacent  the  respective  lock- 
ing  member  (34)  and  movable  from  a  released 
position  into  a  closure  position  for  closing  off  the 
hook-shaped  portion  when  the  locking  pin  is  en- 
gaged  therewith,  the  control  member  including  a 

20  second  part  coupled  (41)  to  the  first  part  (38)  and 
positioned  for  abutting  engagement  with  said 
fixed  mast  (10)  adjacent  an  upper  end  thereof 
when  said  second  mast  is  in  its  lowered  position 
for  normally  maintaining  said  first  part  in  its  re- 

25  leased  position,  whereby  movement  of  said  sec- 
ond  mast  (11,  111)  upwardly  relative  to  said  first 
mast  (10,  110)  causes  said  second  part  to  disen- 
gage  said  fixed  mast  (10,  110)  and  effect  move- 
ment  of  said  first  part  into  said  closed  position. 

30 
12.  A  lifting  apparatus  according  to  any  preceding 

claim  including  a  vertically  extendible  ladder 
means  (238)  connected  between  said  base  and 
said  platform. 

35 
13.  A  lifting  apparatus  according  to  any  one  of  the 

preceding  claims  having  two  vertically  extendible 
mast  assemblies  (14). 

40  14.  A  lifting  apparatus  according  to  any  of  claims  1  to 
12  having  only  one  mast  assembly  (230). 

1  5.  A  lifting  apparatus  according  to  any  one  of  claims 
1  to  13  wherein  the  length  ofthe  movable  masts 

45  (15)  is  relatively  short  so  as  to  allow  the  platform 
to  be  lowered  to  a  position  closely  adjacent  the 
upper  surface  ofthe  chassis  (1). 

so  Patentanspruche 

1.  Hebevorrichtung  mit 
einer  Basis  (1,  101), 
einer  uber  der  Basis  (1,  101)  angeordne- 

55  ten  Plattform  (16,  116), 
wenigstens  einem  vertikal  ausfahrbaren 

Mastaggregat  (14,  114)  zwischen  der  Basis  und 
der  Plattform  zum  Hoch-  und  Herunterfahren  der 
Plattform  relativ  zur  Basis,  wobei  das  Mastaggre- 
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gat  wenigstens  drei  in  gleitbarem  Eingriff  mitein- 
ander  stehende  Maste  (10,  12,  13,  15)  hat,  von 
denen  der  oberste  mit  der  Plattform  verbunden 
ist,  wahrend  der  unterste  mit  der  Basis  (1,  101)  5 
verbunden  ist  und  die  Maste  (10,  12,  13,  15)  in  ei- 
nem  ahnlichen  Querschnitt  ausgebildet  sind,  urn 
einen  gleitbaren  gegenseitigen  Eingriff  eines  Ma- 
stes  mit  einem  anderen  benachbarten  Mast  zu 
ermoglichen,  10 

einem  Windenmechanismus,  der  zwi- 
schen  dergenannten  Basis  (1,  101)  und  derge- 
nannten  Plattform  (16,  116)  mit  diesen  zusam- 
menwirkt,  urn  die  Plattform  relativ  zur  Basis  (1  , 
101)  zu  heben  und  zu  senken,  und  15 

Sequenzierungsmitteln  (18,  19;  118,  119) 
die  mit  der  Mehrzahl  der  Maste  (10,  12,  13,  15) 
zusammenwirken,  urn  das  Hochfahren  der  Platt- 
form  (16,  116)  aus  der  vollstandig  abgesenkten 
Position  in  die  vollstandig  hochgefahrene  Positi-  20 
on  durch  Beschrankung  der  Relativbewegung 
der  betreffenden  Maste  zu  steuern,  so  dali  zu  ei- 
ner  Zeit  nur  ein  Mast  ausgefahren  wird,  dadurch 
gekennzeichnet,  dali  jeder  Mast  einen  Quer- 
schnitt  hat  mit  einem  Paar  gegenseitig  gegen-  25 
uberliegender,  nach  innen  gewandter,  U-formi- 
ger  Fuhrungsteile  (10-A,  12-A,  13-A,  15-A)  und 
auch  ein  Paar  gegenseitig  gegenuberliegender, 
nach  aulien  gewandter  Flansche(10-B,  12-B,  13- 
B,  1  5-B),  so  dali  die  Flansche  eines  Mastes  gleit-  30 
bar  in  die  Fuhrungsteile  eines  benachbarten  Ma- 
stes  eingreifen  und  die  genannten  Sequenzie- 
rungsmittel  auf  der  aulieren  Oberflache  der  U- 
formigen  Abschnitte  eines  einzelnen  Mastaggre- 
gatsangebrachtsind,  umdie  Ausfahrsequenzder  35 
Maste  (10,  12,  13,  15)  zu  steuern. 

2.  Hebevorrichtung  nach  Anspruch  1,  bei  der  der 
Windenmechanismus  eine  auf  der  Plattform  an- 
gebrachte  Winde,  an  den  oberen  und  unteren  En-  40 
den  jedes  Mastes  mit  Ausnahme  des  obersten 
Abschnitts  angebrachte  Rollen  und  ein  Kabel  um- 
falit,  das  urn  die  Rollen  lauft  und  dessen  oberes 
Ende  an  die  Plattform  und  dessen  unteres  Ende 
an  die  Winde  angeschlossen  ist.  45 

3.  Hebevorrichtung  nach  Anspruch  2,  beideresvier 
Maste  gibt  und  die  Sequenzierungsmittel  einen 
ersten  Sequenzierungsmechanismus  (18,  118), 
der  mit  einem  untersten  festen  Mast  (10,  110)  50 
oder  einem  aus  dem  festen  Mast  (10,110)  aus- 
fahrbaren  zweiten  Mast  (12,  112)  und  einem  aus 
dem  zweiten  Mast  ausfahrbaren  oberen  Mast 
(13,  113)  zusammenwirkt,  urn  den  zweiten  (12, 
112)  Mast  in  der  abgesenkten  Position  relativ  zu  55 
dem  festen  Mast  (10,  110)  vertikal  festzustellen, 
und  einen  zweiten  Sequenzierungsmechanis- 
mus  umfassen,  der  mit  dem  zweiten,  dem  oberen 
und  einem  aus  dem  oberen  Mast  (13,  113)  aus- 

fahrbaren,  beweglichen  Mast  (15)  zusammen- 
wirkt,  urn  den  oberen  Mast  (13,  113)  in  der  abge- 
senkten  Position  relativ  zu  dem  zweiten  Mast  (1  2, 
112)  vertikal  festzustellen,  wobei  jeder  erste  und 
zweite  Sequenzierungsmechanismus  erste  bzw. 
zweite  Freigabeglieder  (27,  127)  umfalit,  die  auf 
den  genannten  oberen  bzw.  beweglichen  Masten 
(13,  15,  113,  115)  angebracht  sind. 

4.  Hebevorrichtung  nach  Anspruch  4,  bei  derderer- 
ste  Sequenzierungsmechanismus  (18,  118) 

ein  an  dem  festen  Mast  nahe  seinem  obe- 
ren  Ende  angebrachtes  erstes  Anschlagglied  (26, 
120)  und 

einen  ersten  Klinkenmechanismus  (22, 
121)  umfalit,  der  auf  dem  zweiten  Mast  (12,  112) 
an  seinem  oberen  Ende  beweglich  angebracht  ist 
und  mit  dem  ersten  Anschlagglied  (26)  in  Eingriff 
kommen  kann,  urn  die  Auslosung  des  zweiten 
Mastes  (12)  zu  verhindern,  wenn  der  obere  Mast 
(13)  nicht  vollstandig  hochgefahren  ist,  und  das 
erste  Freigabeglied  (27,  122)  an  dem  unteren  En- 
de  des  oberen  Mastes  angebracht  ist  und  mit  dem 
ersten  Klinkenmechanismus  (22,  121)  in  Eingriff 
kommen  kann,  urn  dessen  Auslosung  von  dem 
ersten  Anschlagglied  (26,  120)  zu  bewirken, 
wenn  der  obere  Mast  (13,  113)  vertikal  in  seine 
hochgefahrene  Position  relativ  zu  dem  zweiten 
Mast  (12,  112)  bewegt  ist,  und 

wobei  der  zweite  Sequenzierungsmecha- 
nismus  (19,  119)  ein  an  dem  oberen  Ende  des 
zweiten  Mastes  angebrachtes  zweites  Anschlag- 
glied  (26,  120),  einen  an  dem  oberen  Ende  des 
oberen  Mastes  (13,  113)  angebrachten  zweiten 
Klinkenmechanismus  (22,  121),  der  mit  dem 
zweiten  Anschlagglied  (26,  120)  in  Eingriff  kom- 
men  kann,  urn  die  Auslosung  des  oberen  Mastes 
(13,  113)  zu  verhindern,  wenn  der  bewegliche 
Mast  (15,  115)  nicht  vollstandig  hochgefahren  ist, 
und  das  zweite  Freigabeglied  (27,  122)  an  dem 
unteren  Ende  des  beweglichen  Mastes  umfalit, 
das  mit  dem  zweiten  Klinkenmechanismus  (22, 
121)  in  Eingriff  kommen  kann,  urn  dessen  Freiga- 
be  von  dem  zweiten  Anschlagglied  (26,  120)  zu 
bewirken,  wenn  der  bewegliche  Mast  (15,  115) 
vertikal  in  seine  hochgefahrene  Position  relativ 
zu  dem  oberen  Mast  (13,  113)  gefahren  ist. 

5.  Hebevorrichtung  nach  Anspruch  4,  bei  der  die 
Klinkenglieder  (22,  121)  erste  und  zweite  Teile 
(24,  25,  148,  150,  207,  209)  umfassen,  die  fur  den 
Eingriff  mit  dem  zugehorigen  Anschlagglied  (26, 
120)  bzw.  Freigabeglied  (27,  122)  vorspringen. 

6.  Hebevorrichtung  nach  Anspruch  5,  bei  der  die 
Klinke  einen  Hebel  umfalit,  der  auf  einem  Mast 
drehbar  angebracht  ist  und  erste  und  zweite  He- 
belarme  (24,  25)  hat,  die  das  genannte  erste  bzw. 

13 



25 EP  0  443  843  B1 26 

zweite  Teil  darstellen,  wobei  der  erste  Hebelarm 
einen  Hakenteil  (25)  hat,  der  in  eine  Eingriffspo- 
sition  mit  dem  zugehorigen  Anschlagglied  (26) 
bewegbar  ist,  urn  das  Heben  des  die  Klinke  (22)  5 
tragenden  Mastes  zu  verhindern. 

7.  Hebevorrichtung  nach  Anspruch  5,  bei  der  die  er- 
sten  und  zweiten  Anschlagglieder  (148,  150,  207, 
209)  auf  dem  Mast  so  gelagert  sind,  dali  sie  im  10 
wesentlichen  horizontal  geradlinig  in  entgegen- 
gesetzte  Richtungen  verschiebbar  sind,  so  dali 
sie  nach  aulien  in  ausgefahrene  Positionen  fur 
den  Eingriff  mit  dem  zugehorigen  Anschlag  (120) 
und  Freigabeglied  (122)  vorstehen,  wobei  der  15 
Klinkenmechanismus  auch  Mittel  (134,  211)  um- 
falit,  die  die  ersten  und  zweiten  Anschlagglieder 
antriebsmaliig  zusammenkuppeln,  urn  ihre  im 
wesentlichen  synchrone  Horizontal  bewegung  in 
entgegengesetzte  Richtungen  zu  veranlassen,  20 
sowie  Mittel  (165,  168),  die  die  Anschlagglieder 
(148,  150,  207,  209)  normalerweise  in  die  betref- 
fende  ausgefahrene  Position  drucken. 

8.  Hebevorrichtung  nach  einem  der  Anspruche  3  bis  25 
7,  mit  Verriegelungsmitteln  (30)  fur  die  Verriege- 
lung  des  beweglichen  Mastes  (15,  115)  gegen 
den  oberen  Mast  (13,  113),  wenn  der  bewegliche 
Mast  in  seiner  hochgefahrenen  Position  ist,  und 
fur  die  vertikal  fixierte  Verbindung  des  oberen  30 
Mastes  (13,  113)  mit  dem  zweiten  Mast  (12,  112), 
wenn  der  obere  Mast  (13,  113)  relativ  zu  dem 
zweiten  Mast  in  seiner  angehobenen  Position  ist. 

ren  Mast  angeordnet  ist. 

11.  Hebevorrichtung  nach  Anspruch  10,  bei  der  der 
Riegelteil  (53)  einen  Verriegelungsstift  umfalit, 
der  auf  dem  betreffenden  Mast  beweglich  gela- 
gert  ist  und  durch  Feder  in  Verriegelungseingriff 
mit  dem  zugehorigen  Verriegelungsglied  (34)  ge- 
druckt  wird,  wenn  der  den  Verriegelungsstift  tra- 
gende  Mast  in  seiner  hochgefahrenen  Position 
ist,  wobei  das  Verriegelungsglied  (34)  einen  sich 
im  allgemeinen  nach  unten  offnenden  Hakenteil 
begrenzt, 
der  an  dem  betreffenden  Mast  befestigt  ist  und 
mit  dem  betreffenden  Verriegelungsstift  in  Ein- 
griff  bringbar  ist,  und  das  Steuerglied  einen  er- 
sten  Teil  umfalit,  der  an  dem  betreffenden  Verrie- 
gelungsglied  (34)  beweglich  gelagert  ist  und  aus 
einer  geoffneten  Position  in  eine  Schlieliposition 
bewegbar  ist,  urn  den  Hakenteil  abzuschlielien, 
wenn  der  Verriegelungsstift  damit  in  Eingriff  ist, 
und  das  Steuerteil  einen  zweiten  Teil  (41)  umfalit, 
der  mit  dem  ersten  Teil  (38)  gekuppelt  ist  und  fur 
den  Anschlageingriff  mit  dem  oberen  Ende  des 
festen  Mastes  (10)  angeordnet  ist,  wenn  der 
zweite  Mast  in  seiner  herabgefahrenen  Position 
ist,  urn  normalerweise  den  ersten  Teil  in  seiner 
freigegebenen  Position  zu  halten,  wodurch  die 
Aufwartsbewegung  des  zweiten  Mastes(11,  111) 
relativ  zu  dem  ersten  Mast  (1  0,  1  1  0)  zur  Folge  hat, 
dali  der  zweite  Teil  von  dem  festen  Mast  (10,  110) 
freikommt  und  die  Bewegung  des  ersten  Teils  in 
die  genannte  Schlieliposition  bewirkt  wird. 

9.  Hebevorrichtung  nach  Anspruch  8  mit  einem  35 
zweiten  Verriegelungsmechanismus  (30),  der 
zwischen  dem  oberen  und  beweglichen  Mast  (13, 
15,  113,  115)  in  Eingriff  kommen  kann,  urn  die  be- 
treffenden  Maste  in  den  ausgefahrenen  Positio- 
nen  zu  verriegeln.  40 

10.  Hebevorrichtung  nach  Anspruch  9,  beiderderer- 
ste  Verriegelungsmechanismus  (30)  ein  erstes 
Riegelteil  (53),  das  an  dem  unteren  Ende  des 
oberen  Mastes  angebracht  ist  und  mit  einem  er-  45 
sten  Verriegelungsglied  (34)  zusammenwirkt, 
das  an  dem  oberen  Ende  des  zweiten  Mastes  (11  , 
111)  beweglich  angebracht  ist,  und  ein  Steuer- 
glied  umfalit,  das  mit  dem  Verriegelungsglied  ge- 
kuppelt  ist  und  mit  dem  genannten  festen  Mast  50 
(10,  110)  zusammenwirkt,  urn  den  ersten  Verrie- 
gelungsmechanismus  (30)  in  derverriegelten  Po- 
sition  formschlussig  zu  verriegeln,  wenn  der 
zweite  Mast  (11,  111)  relativ  zu  dem  festen  Mast 
(10,  110)  aufwarts  gehoben  wird,  wobei  derzwei-  55 
te  Verriegelungsmechanismus  (30)  im  wesentli- 
chen  mit  dem  ersten  Verriegelungsmechanismus 
(30)  identisch  ist  und  fur  ein  Zusammenwirken 
mit  und  zwischen  dem  zweiten,  oberen  und  unte- 

12.  Hebevorrichtung  nach  einem  vorhergehenden 
Anspruch  mit  einer  vertikal  ausfahrbaren  Leiter 
(238)  zwischen  der  Basis  und  der  Plattform. 

13.  Hebevorrichtung  nach  einem  der  vorhergehen- 
den  Anspruche  mit  zwei  vertikal  ausfahrbaren 
Mastaggregaten  (14). 

14.  Hebevorrichtung  nach  einem  der  Anspruche  1  bis 
12  mit  nur  einem  Mastaggregat  (230). 

15.  Hebevorrichtung  nach  einem  der  Anspruche  1  bis 
1  3,  bei  der  die  Lange  der  beweglichen  Maste  (1  5) 
relativ  kurz  ist,  so  dali  die  Plattform  in  eine  Posi- 
tion  herabgefahren  werden  kann,  die  dicht  an  der 
oberen  Oberflache  des  Rahmens  (1)  liegt. 

Revendications 

1.  Un  appareil  monte-charge  et  monte-personne 
comprenant:- 

une  base  (1,  101); 
u  ne  plateforme  (16,116)  placee  au-dessus 

de  ladite  base  (1,  101); 

14 



27 EP  0  443  843  B1 28 

au  moins  un  ensemble  a  montants  telesco- 
plques  (14,  114)  raccorde  a  ladlte  base  et  a  ladlte 
plateforme  pour  effectuer  le  levage  et  I'abaisse- 
ment  de  la  plateforme  par  rapport  a  la  base,  ledlt  5 
ensemble  a  montants  telescopiques  ayant  au 
molns  trols  montants  coulissants  loges  les  uns 
dans  les  autres  (10,  12,  13,  15),  le  montant  supe- 
rieur  etant  fixe  a  la  plateforme  et  le  montant  infe- 
rieur  etant  fixe  a  la  base  (1,  101),  chacun  desdits  10 
montants  telescopiques  (10,  12,  13,  15)  ayant  la 
meme  section  de  profile  pour  que  chacun  d'un 
puisse  servir  de  rainure-guide  au  montant  qui  lui 
est  adjacent, 

un  mecanisme  de  treuil  cooperant  entre  la-  15 
dite  base  (1,  101)  et  ladite  plateforme  (16,  116) 
pourreleveretabaisserladite  plateforme  par  rap- 
port  a  la  base  (1,  101)  et 

un  moyen  de  sequencement  (18,  19;  118, 
119)  cooperant  avec  ladite  pluralite  de  montants  20 
(10,  12,  13,  15)  pour  controler  la  montee  de  ladite 
plateforme  (16,  116)  entre  une  position  basse  jet 
une  position  haute  par  controle  du  deplacement 
des  montants  respectifs  de  facon  a  ce  qu'un  seul 
montant  ne  se  deployer  solitairement  a  la  fois,  le-  25 
dit  moyen  etant  caracterise  par  le  fait  que  chaque 
montant  comporte  une  section  formant  une  paire 
de  rainures-guides  en  forme  de  «  U  »  servant  de 
glissiere  et  placees  en  opposition  I'une  par  rap- 
port  a  I'autre  (10-A,  12-A,  13-A,  15-A)  ainsi  30 
qu'une  paire  d'ailesdirigees  vers  I'exterieuretop- 
posees  les  unes  par  rapport  aux  autres  (1  0-B,  1  2- 
B,  13-B,  15-B)  de  facon  a  ce  que  lesdites  ailes 
d'un  montant  soient  logees  et  coulissent  a  I'inte- 
rieur  desdites  rainures-guides  du  montant  adja-  35 
cent,  ledit  moyen  de  sequencement  etant  monte 
sur  la  face  exterieure  des  rainures-guides  en  for- 
me  de  «  U  »  de  chaque  montant  separe  pour 
controler  la  sequence  de  deploiement  des  mon- 
tants  telescopiques  (10,  12,  13,  15).  40 

2.  Un  appareil  monte-charge  etmonte-personne  se- 
lon  la  revendication  1  dans  lequel  le  mecanisme 
de  treuil  comprend  un  moyen  d'enroulement 
monte  sur  ladite  plateforme,  des  poulies  folles  45 
montees  a  I'extremite  superieure  et  a  I'extremite 
inferieure  des  montants  telescopiques  a  I'excep- 
tion  de  la  section  d'extremite  superieure,  et  un  ca- 
ble  qui  passe  autour  desdites  poulies  et  dont  I'ex- 
tremite  su  perieure  est  raccordee  a  lad  ite  platefor-  50 
me  et  I'extremite  inferieure  audit  moyen  d'enrou- 
lement. 

3.  Un  appareil  monte-charge  etmonte-personne  se- 
lon  la  revendication  2,  comportant  quatre  mon-  55 
tants  telescopiques  et  dans  lequel  ledit  moyen  de 
sequencement  comporte  un  premier  mecanisme 
de  sequencement  (18,  118)  cooperant  entre  le 
montant  fixe  inferieur(10,  110),  ou  le  montant  in- 

termediate  telescopique  (12,  112)  a  partir  de 
I'extremite  superieure  du  montant  fixe  (1  0,  1  1  0)  et 
un  montant  telescopique  superieur  (13,  113)  se 
deployant  a  partir  de  I'extremite  superieure  du 
montant  telescopique  intermediaire  (12,  112)  en 
position  abaissee  par  rapport  au  montant  fixe  in- 
ferieur(10,  110),  etun  second  mecanisme  de  se- 
quencement  (19,  119)  cooperant  entre  ledit  mon- 
tant  telescopique  intermediaire  et  ledit  montant 
telescopique  superieur  et  un  montant  telescopi- 
que  mobile  (15)  depuis  I'extremite  superieure  du 
montant  telescopique  superieur  (13,  113)  pour 
maintenir  verticalement  ledit  montant  telescopi- 
que  superieur  (13,  113)  en  position  abaissee  par 
rapport  audit  montant  telescopique  intermediaire 
(12,  112),  chacun  desdits  premier  mecanisme  de 
sequencement  et  second  mecanisme  de  sequen- 
cement  comportant  respectivement  un  premier 
element  de  deblocage  (27,  127)  monte  respecti- 
vement  sur  lesdits  montants  telescopiques  supe- 
rieur  et  sur  lesdits  montants  mobiles  (13,  15,  113, 
115). 

4.  Un  appareil  monte-charge  et  monte-personne  se- 
lon  la  revendication  4,  dans  lequel  ledit  premier 
mecanisme  de  sequencement  (18,  118)  compor- 
te:- 

un  bloc-butee  (26,  120)  monte  sur  I'extre- 
mite  adjacente  et  I'extremite  superieure  du  mon- 
tant  fixe, 

un  premier  mecanisme  de  verrouillage 
(22,  121)  mobile  monte  sur  I'extremite  adjacente 
et  I'extremite  superieure  dud  it  montant  telescopi- 
que  intermediaire  (12,  112)  etconcu  pours'enga- 
ger  sur  ledit  premier  bloc-butee  (26)  pour  empe- 
cher  la  liberation  dudit  montant  telescopique  in- 
termediaire  (12)  lorsque  ledit  montant  telescopi- 
que  superieur  (13)  n'est  pas  totalement  deploye, 
et  ledit  premier  element  de  debrayage  (27,  122) 
etant  monte  sur  ladite  extremite  adjacente  et  la- 
dite  extremite  superieure  dudit  montant  superieur 
et  etudie  pour  s'engager  avec  ledit  premier  meca- 
nisme  de  verrouillage  (22,  121)  pour  effectuer  la 
liberation  dudit  mecanisme  de  verrouillage  dudit 
premier  bloc-butee  (26,  120)  lorsque  ledit  mon- 
tant  telescopique  superieur  (13,  113)  a  atteint  sa 
position  de  fin  de  course  superieure  par  rapport 
audit  montant  telescopique  intermediaire  (12, 
112);  et 

dans  lequel  ledit  second  mecanisme  de 
sequencement  (19,  119)  comporte  un  second 
bloc-butee  (26,  120)  monte  sur  I'extremite  adja- 
cente  et  I'extremite  superieure  du  montant  teles- 
copique  intermediaire,  un  second  mecanisme  de 
verrouillage  (22,  121)  monte  sur  I'extremite  adja- 
cente  et  I'extremite  superieure  dudit  montant  te- 
lescopique  superieur  (13,  113)  et  etudie  pour 
s'engager  sur  ledit  second  bloc-butee  (26,  120) 
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pour  empecher  la  liberation  dudit  montant  teles- 
copique  superieur  (13,  113)  lorsque  ledit  montant 
mobile  (15,  115)  n'a  pas  atteint  sa  fin  de  course 
superieure,  et  ledit  second  element  de  deblocage 
(27,  122)  etant  monte  sur  ladite  extremite  adja- 
cente  et  ladite  extremite  inferieure  dudit  montant 
mobile  et  etudie  pour  s'enclencher  avec  ledit  me- 
canisme  de  verrouillage  (22,  121)  pour  liberer  du- 
dit  mecanisme  ledit  second  element  de  butee  (26, 
120)  lorsque  ledit  montant  mobile  (15,  115)  a  at- 
teint  sa  position  de  fin  de  course  superieure  par 
rapport  au  montant  telescopique  superieur  (13, 
113). 

5.  Un  appareil  monte-charge  etmonte-personne  se- 
lon  la  revendication  4,  dans  lequel  chacun  des 
elements  de  verrouillage  (22,  121)  comporte  une 
premiere  partie  et  une  seconde  partie  (24,  25, 
148,  150,  207,  209)  qui  se  projette  respective- 
ment  pour  s'engager  sur  le  bloc-butee  respectif 
(26,  120)  et  I'element  de  deblocage  (27,  122). 

6.  Un  appareil  monte-charge  etmonte-personne  se- 
lon  la  revendication  5,  dans  lequel  le  verrou 
comprend  un  levier  (22)  monte  sur  le  montant  et 
pouvant  pivoteret  ayant  un  premier  bras  de  levier 
et  un  second  bras  de  levier  (24,  25)  qui  compor- 
tent  respectivement  ladite  premiere  partie  et  ladi- 
te  seconde  partie,  ledit  premier  bras  de  levier 
ayant  un  loquet  (25)  partiellement  mobile  en  po- 
sition  d'enclenchement  sur  I'element  bloc-butee 
(26)  respectif  pour  empecher  le  levage  du  mon- 
tant  sur  lequel  est  installe  le  verrou  a  levier  (22). 

7.  Un  appareil  monte-charge  etmonte-personne  se- 
lon  la  revendication  5,  dans  lequel  le  premier  ele- 
ment  butee  et  le  second  element  butee  (148,  1  50, 
207,  209)  sont  maintenus  sur  le  montant  de  ma- 
niere  a  ce  qu'ils  puissent  se  deplacer  substantiel- 
lement  le  long  d'une  course  horizontale  dans  des 
directions  opposees  pour  se  projeter  vers  I'exte- 
rieur  pour  occuper  des  positions  avancees  pour 
realiser  I'enclenchement  avec  les  butees  respec- 
tives  (120)  et  I'element  de  deblocage  (122),  ledit 
mecanisme  de  verrouillage  comprenant  aussi  un 
moyen  (134,  211)  qui  couple  ensemble  pour  as- 
surer  a  des  fins  d'entraTnement  ledit  premier  ele- 
ment  butee  et  ledit  second  element  butee  pour 
assurer  un  emplacement  horizontal  substantielle- 
ment  synchronise  desdites  butees  dans  des  di- 
rections  opposees,  etun  moyen  (165,  168)  qui  en 
fonctionnement  normal  oblige  lesdits  elements 
de  butee  (148,  150,  207,  209)  a  resteren  position 
projetee  respectivement. 

8.  Un  appareil  monte-charge  etmonte-personne  se- 
lon  n'importe  laquelle  des  revendications  3  a  7 
comprenant  un  mecanisme  de  verrouillage  (30) 

10 

pour  verrou  iller  ledit  montant  mobile  (15,115)  au- 
dit  montant  telescopique  superieur  (13,  113)  lors- 
que  ledit  montant  mobile  est  en  position  de  fin  de 
course  superieure  et  pour  immobiliser  verticale- 
ment  ledit  montant  telescopique  superieur  (13, 
113)  et  ledit  montant  telescopique  intermediaire 
(12,  112)  lorsque  ledit  montant  superieur  telesco- 
pique  (13,  113)  est  en  position  de  fin  de  course 
superieure  par  rapport  audit  montant  telescopi- 
que  intermediaire. 

9.  Un  appareil  monte-charge  et  monte-personne  se- 
lon  la  revendication  8  ayant  un  second  mecanis- 

15  me  de  verrouillage  (30)  pouvant  s'enclencher  en- 
tre  ledit  montant  superieur  telescopique  et  ledit 
montant  mobile  (13,  15,  113,  115)  pour  immobili- 
ser  les  montants  respectifs  I'un  par  rapport  a  I'au- 
tre  dans  leur  position  de  fin  de  course  superieure. 

20 
1  0.  Un  appareil  monte-charge  et  monte-personne  se- 

lon  la  revendication  9,  dans  lequel  ledit  premier 
mecanisme  de  verrouillage  (30)  comporte  une 
premiere  partie  de  verrou  (53)  montee  sur  ladite 

25  extremite  adjacente  et  ladite  extremite  inferieure 
du  montant  telescopique  superieur  et  cooperant 
avec  ledit  premier  element  verrou  (34)  mobile  et 
monte  sur  ladite  extremite  adjacente  et  ladite  ex- 
tremite  superieure  dudit  montant  telescopique  in- 

30  termediaire  (12,  112)  et  un  element  de  controle 
couple  audit  element  verrou  et  cooperant  avec  le- 
dit  montant  fixe  (10,  110)  pour  verrouiller  positi- 
vement  ledit  premier  mecanisme  de  verrouillage 
(30)  dans  ladite  position  verrouillee  lorsque  ledit 

35  montant  telescopique  intermediaire  (12,  112)  est 
en  fin  de  course  ascendante  par  rapport  audit 
montant  fixe  (10,  110),  ledit  second  mecanisme 
de  verrouillage  (30)  etant  substantiellement  iden- 
tique  audit  premier  mecanisme  de  verrouillage 

40  (30)  et  occupant  une  position  lui  permettant  de 
s'enclencher  avec  ledit  second  montant  telesco- 
pique,  ledit  montant  telescopique  superieur  et  le- 
dit  montant  mobile. 

45  11.  Un  appareil  monte-charge  et  monte-personne  se- 
lon  la  revendication  10  dans  lequel  ladite  partie 
verrou  (53)  comprend  un  axe  de  verrouillage  mo- 
bile  supporte  sur  le  montant  respectif  et  force 
sous  Taction  d'un  ressort  vers  une  position  d'en- 

50  clenchement  de  verrouillage  avec  I'element  de 
verrouillage  respectif  (34)  lorsque  le  montant  sur 
lequel  est  monte  I'element  de  verrouillage  (34) 
def  inissant  une  portion  en  forme  de  crochet  a  ou- 
verture  dirigee  de  maniere  generale  vers  le  bas 

55  f  ixee  a  son  montant  respectif  et  pouvant  s'enclen- 
cher  sur  I'axe  de  verrouillage  respectif,  et  ledit 
element  de  controle  comportant  une  premiere 
partie  mobile  occupant  une  position  adjacente  a 
I'element  de  verrouillage  respectif  (34)  et  pouvant 
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se  deplacer  entre  une  position  de  repos  en  posi- 
tion  de  fermeture  de  la  partie  en  forme  de  crochet 
lorsque  I'axe  de  verrouillage  est  engage  dans  le- 
dit  crochet,  I'element  de  controle  comportant  une  5 
seconde  partie  couplee  (41)  a  la  premiere  partie 
(38)  et  occupant  une  position  d'engagement  qui 
bute  contre  ladite  extremite  adjacente  et  I'extre- 
mite  superieure  dudit  montant  fixe  (10)  lorsque 
ledit  second  montant  telescopique  est  en  fin  de  10 
course  descendante  pour  maintenir  normale- 
ment  ladite  premiere  partie  dans  sa  position  de 
repos,  ce  qui  fait  que  le  deplacement  ascension- 
nel  dudit  second  montant  telescopique  (12,  112) 
par  rapport  audit  premier  montant  fixe  (10,  110)  15 
oblige  ladite  seconde  partie  a  se  relacher  dudit 
montant  fixe  (10,  110)  et  de  deplacer  ladite  pre- 
miere  partie  vers  ladite  position  fermee. 

12.  Un  appareil  monte-charge  etmonte-personne  se-  20 
Ion  I'une  quelconque  des  revendications  qui  pre- 
cedent  comprenant  un  moyen  en  echelle  a  de- 
ploiement  vertical  (238)  raccorde  a  ladite  base  et 
a  ladite  plateforme. 

25 
13.  Un  appareil  monte-charge  etmonte-personne  se- 

lon  I'une  quelconque  des  revendications  prece- 
dentes  ayant  deux  ensembles  a  montants  teles- 
copiques  verticaux  (14). 

30 
14.  Un  appareil  monte-charge  etmonte-personne  se- 

lon  I'une  quelconque  des  revendications  1  a  12 
ayant  un  seul  ensemble  a  montants  telescopique 
(230). 

35 
15.  Un  appareil  monte-charge  etmonte-personne  se- 

lon  I'une  quelconque  des  revendications  1  a  13 
dans  lequel  la  longueur  des  montants  est  relati- 
vement  courte  pour  permettre  a  la  plateforme 
d'etre  abaissee  en  position  tres  proche  de  la  face  40 
superieure  du  chassis  (1). 
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