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A  device  for  keeping  a  working  platform  of  an  access  equipment  in  the  desired  position. 

(£)  a  device  for  keeping  a  working  platform  (18)  of 
an  access  equipment  in  the  desired  position,  said 
device  comprising  a  hydraulicai  extendable  boom  (6, 
29)  one  end  of  which  is  pivotally  supported  directly 
or  by  means  of  a  second  hydraulicai  extendable 
boom  (6)  by  a  fixed  support  structure  (1),  the  other 
end  (14,  36)  pivotally  carrying  said  working  platform 
(18);  in  the  vicinity  of  each  pivoting  shaft  (5,  16,  39) 
a  gear  wheel  or  gear  wheel  segment  (3,  15,  37) 
being  mounted  fixedly  connected  to  one  of  the  two 
parts  rotatable  with  respect  to  each  other,  each  gear 
wheel  (3,  15,  37)  engaging  a  gear  rack  (12,  22,  35) 
extending  in  the  elongation  of  the  piston-rod  (1  1  ,  21  , 
34)  of  a  double  acting  hydraulic  motor  (9,  19,  32) 

pm  which  is  fixedly  connected  to  the  other  part,  the 
^cylinder  spaces  (23,  24,  27,  28,  43,  44)  of  the 
^hydraulic  motors  (9,  19,  32)  being  interconnected  by 
A  conduits  (25,  26,  41,  42)  for  hydraulic  medium. 
A  
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A  device  for  keeping  a  working  platform  of  an  access  equipment  in  the  desired  position. 

The  invention  relates  to  a  device  for  keeping  a 
working  platform  in  the  desired  position,  said  plat- 
form  being  pivotally  mounted  on  a  horizontal  shaft 
connected  to  the  free  end  of  a  boom,  the  other  end 
of  which  is  pivotally  mounted  on  a  shaft  extending 
parallel  to  the  first  mentioned  shaft  and  being  sup- 
ported  by  a  fixed  or  non-fixed  support  structure. 

Such  a  device  is  applied  in  particular  in  so- 
called  "high  workers"  or  access  equipment,  which 
e.g.  are  used  in  the  replacements  of  iight-bulbs  in 
iamp-posts  and  to  that  end  then  are  mounted  on  a 
vehicle.  After  stationairy  positioning  the  vehicle  a 
worker  may  occupy  his  position  on  the  working 
platform  and  the  boom  then  is  rotated  upwards 
until  the  worker  is  in  the  vicinity  of  the  upper  end  of 
the  lamppost.  Of  course  the  working  platform 
should  then  be  turnable  with  respect  to  the  boom, 
so  that  the  working  platform  may  stay  in  the  de- 
sired  horizontal  position. 

A  device  of  the  type  described  above  e.g.  is 
known  from  the  published  European  Patent  Ap- 
plication  Nr.  0  117120. 

In  this  known  device  a  parallel  guidance  is 
applied,  so  that  a  rod  is  present  extending  parallel 
and  outside  the  support  boom  by  which  the  work- 
ing  platform  is  kept  in  the  correct  position  when 
rotating  the  boom. 

A  disadvantage  of  this  known  construction  is 
not  only  the  necessity  of  the  long  connecting  rod, 
but  also  that  no  telescopically  extendable  boom 
can  be  applied  so  that  when  erecting  the  installa- 
tion  one  is  tied  to  a  specific  location  or  at  least  is 
forced  to  use  a  dual  boom. 

The  invention  has  as  an  object  to  eliminate 
these  dis  advantages  and  provides  to  that  extend  a 
device  of  the  type  described  above,  which  is  char- 
acterized  in  that  in  the  vicinity  of  each  shaft  a  gear 
wheel  or  gear  wheel  segment  with  the  same  effec- 
tive  diameter  is  mounted,  the  centre-line  of  which 
is  in  line  with  the  centre-line  of  the  relevant  shaft, 
said  gear  wheel  being  fixedly  connected  to  one  of 
the  two  parts  rotatable  with  respect  to  each  other, 
each  gear  wheel  engaging  a  gear  rack  extending  in 
the  elongation  of  the  piston-rod  of  a  double  acting 
hydraulic  motor,  which  is  fixedly  connected  to  the 
other  of  the  two  mentioned  parts,  the  cylinder 
spaces  of  the  various  hydraulic  motors,  located  at 
both  sides  of  a  piston,  being  interconnected  by 
conduits  in  such  a  way,  that  when  rotating  that  part 
being  pivotally  connected  to  a  fixedly  mounted 
shaft,  the  resulting  displacement  of  the  piston  in 
the  motor  present  near  this  fixedly  mounted  shaft, 

causes  a  conveyance  of  hydraulic  medium  result- 
ing  in  displacement  of  the  piston  or  pistons  in  the 
other  motor  or  motors  by  which  the  working  plat- 
form  is  kept  in  the  desired  position. 

5  Thus  only  hydraulic  conduits  have  to  extend 
between  the  hinge-points.  Of  these  hydraulic  con- 
duits  at  least  a  part  may  be  flexible,  so  that  the  use 
of  a  telescopically  extendible  arm  does  not  present 
any  objection. 

10  While  use  can  be  made  of  a  single  pivotally 
mounted  boom  one  end  of  which  is  supported  by  a 
fixedly  mounted  shaft,  two  mutually  pivotally 
booms  may  also  be  present  such  as  is  the  case  in 
the  equipment  according  to  the  already  mentioned 

rs  European  Patent  Application  Nr.  0  117  120.  When 
applying  the  invention  both  booms  may  be 
telescopically  extendable,  so  that  an  installation  is 
obtained,  capable  of  covering  a  large  working  area. 

According  to  a  preferred  embodiment  of  the 
20  invention  the  fixed  support  structure  is  connected 

to  a  gear  wheel  segment  and  the  boom  being 
pivotally  supported  by  it  is  carrying  a  hydraulic 
motor  extending  substantially  parallel  to  said  boom, 
the  free  end  of  the  boom  being  provided  with  a 

25  gear  wheel  segment  and  the  working  platform  with 
the  hydraulic  motor  cooperating  therewith. 

This  provides  a  simple  installation  of  the  boom 
which  may  be  telescopically  extendable  so  that  a 
substantial  working  area  can  be  covered. 

30  In  order  to  be  able  to  reach  a  still  greater 
height,  it  can  be  provided  that  the  fixed  support 
structure  is  connected  to  a  gear  wheel  segment 
and  that  the  first  boom,  pivotally  supported  by  it,  is 
carrying  a  hydraulic  motor  extending  substantially 

35  parallel  to  said  boom,  the  other  end  of  the  first 
boom  having  a  gear  wheel  segment  and  being 
pivotally  connected  to  a  second  boom  carrying  a 
hydraulic  motor,  extending  substantially  parallel  to 
said  boom,  for  cooperation  with  the  gear  wheel 

40  segment,  the  free  end  of  the  second  boom  being 
provided  with  a  gear  wheel  segment  and  the  work- 
ing  platform  of  the  hydraulic  motor  cooperating 
with  it 

By  application  of  the  hydraulic  motors  and  gear 
46  wheel  segments  in  this  way  it  can  be  achieved,  that 

the  hydraulic  motors  occupy  only  little  space  and 
that  the  conduits  thereof  extend  closely  along  the 
booms,  thus  warranting  an  as  good  as  possible 
protection  of  the  conduits. 

50  The  invention  will  now  be  further  elucidated  by 
means  of  two  embodiments,  schematically  shown 
in  Rgs.  1  and  2  of  the  drawing. 
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me  insiaiiaiion  snown  in  ng.  i  comprises  a 
support  structure  1,  which  possibly  may  be  moun- 
ted  on  a  vehicle  and  can  be  pivotally  as  well  with 
respect  to  said  vehicle  around  a  vertical  axis  2.  The 
support  structure  1  is  fixedly  connected  to  a  gear 
wheel  segment  3,  the  centre-line  4  of  which  co- 
incides  with  the  centre-line  of  a  shaft  5,  on  which  a 
boom  6  is  pivotally  mounted.  The  boom  6  consists 
of  the  two  boom  sections  7  and  8  which  can  be 
telescopically  moved  into  each  other,  but  cannot 
rotate  mutually  during  this  moving.  The  extension 
of  the  boom  sections  can  be  effected  by  hydraulic 
means. 

The  boom  section  7  is  fixedly  connected  to  a 
hydraulic  motor  9  in  which  the  piston  10  is  located, 
the  piston-rod  11  of  which  is  fixedly  connected  to 
the  gear  rack  12,  which  is  in  engagement  with  the 
gear  wheel  segment  3.  Rotation  of  the  boom  6  can 
take  place  in  a  known  manner  by  means  of  the 
hydraulic  motor  13  as  does  not  have  to  be  elu- 
cidated  further. 

The  free  end  14  of  the  boom  6  carries  a  gear 
wheel  segment  15,  the  centre-line  16  of  which 
coincides  with  that  of  a  shaft  17,  by  which  a 
working  platform  18  is  pivotally  supported.  A  hy- 
draulic  motor  19  is  connected  to  the  working  plat- 
form  18,  in  said  motor  the  piston  20  being  located, 
which  is  connected  to  the  piston-rod  21,  carrying 
:he  gear  rack  22. 

The  hydraulic  motor  9  comprises  the  spaces 
23  and  24  at  either  side  of  the  piston  10,  which  by 
neans  of  conduits  25  and  26  are  connected  to  the 
spaces  27  and  28  respectively  in  the  hydraulic 
notor  19. 

If  now  the  boom  6  is  rotated  counter-clockwise, 
is  seen  in  Fig.  1  ,  by  means  of  the  hydraulic  motor 
1  3,  the  gear  rack  12  will  be  pulled  away  from  the 
lydraulic  motor  9,  because  the  gear  wheel  seg- 
nent  3  remains  in  its  place,  so  that  the  piston  10 
vill  move  towards  the  left  as  seen  in  Fig.  1  .  By  this 
ime  the  space  23  left  of  the  piston  10  will  become 
smaller  and  hydraulic  medium  will  be  pressed  into 
he  space  27  of  the  hydraulic  motor  19  via  the 
:onduit  25,  so  that  the  piston  20  will  move  down- 
ward  and  the  gear  rack  will  be  pulled  towards  the 
lydraulic  motor  19.  Because  the  gear  wheel  seg- 
nents  3  and  15  have  the  same  effective  diameter 
he  displacement  of  the  gear  rack  22  will  be  as 
arge  as  that  of  the  gear  rack  12,  because  of  which 
he  working  platform  18  will  be  rotated  over  a  same 
ingle  with  respect  to  the  boom  6  as  the  boom  6 
/ith  respect  to  the  support  structure  1  .  The  work- 
ig  platform  18  thus  remains  in  the  desired  position 
is  this  is  shown  in  Fig.  1. 

in  case  of  the  embodiment  shown  in  Fig.  2  use 
is  made  again  of  a  support  structure  1  and  a  boom 
6  pivotally  mounted  on  it  and  being  actuated  by 
means  of  the  hydraulic  motor  13  and  carrying  the 

5  hydraulic  motor  9,  the  piston-rod  11  of  which  is 
connected  to  the  gear  rack  12  cooperating  with  the 
gear  wheel  segment  3. 

All  these  parts  correspond  with  those  of  the 
embodiment  according  to  Fig.  1,  so  that  the  same 

70  reference  numbers  have  been  used  for  them. 
The  end  14  of  the  boom  6  again  is  provided 

with  a  gear  wheel  segment  15,  the  centre-line  of 
which  is  identified  with  16,  said  centre-line  coin- 
ciding  with  the  centre-line  of  the  shaft  17  now 

75  pivotally  supporting  the  boom  29  consisting  of  two 
sections  30  and  31  which  are  telescopically  mov- 
able  into  each  other. 

The  boom  section  30  is  connected  to  a  hydrau- 
lic  motor  32,  the  piston  33  of  which  is  connected  to 

20  the  piston-rod  34  which  in  turn  is  connected  to  the 
gear  rack  35.  The  gear  rack  35  cooperates  in  turn 
with  the  gear  wheel  segment  15.  The  free  end  36 
of  the  boom  29  again  is  provided  with  a  gear  wheel 
segment  37  the  centre-line  38  of  which  coincides 

J5  with  the  centre-line  of  the  shaft  39  on  which  the 
working  platform  18  is  pivotally  mounted. 

Just  like  in  the  embodiment  according  to  Fig.  1 
the  hydraulic  motor  19  is  connected  to  the  working 
platform  18,  the  piston  20  of  said  motor  being 

jo  connected  to  the  piston  rod  21,  carrying  the  gear 
rack  22.  The  gear  rack  22  cooperates  with  the  gear 
wheel  segment  37. 

The  boom  29  is  rotated  with  respect  to  the 
boom  6  by  means  of  the  hydraulic  motor  40. 

»5  The  spaces  27  and  28,  located  at  either  side  of 
the  piston  20  of  the  motor  19  are  not  only  con- 
nected  by  means  of  the  conduits  41  and  42  re- 
spectively  with  the  spaces  23  and  24  respectively 
of  the  hydraulic  motor  9,  but  simultaneously  also 

<o  with  the  spaces  43  and  44  respectively  of  the 
hydraulic  motor  32. 

In  this  way  it  is  achieved  that  also  in  this  case 
the  working  platform  18  can  be  maintained  always 
in  the  desired  vertical  position.  If  for  example  the 

s  hydraulic  motor  40  is  not  operated  but  only  the 
hydraulic  motor  13,  the  piston  33  of  the  hydraulic 
motor  32  will  not  be  displaced,  so  that  in  the  way 
as  described  in  the  case  of  Fig.  1,  the  working 
platform  is  kept  in  the  proper  position  by  rotating 

o  the  boom  6  by  means  of  the  hydraulic  motor  13.  In 
the  same  way  the  working  platform  18  will  maintain 
its  proper  position  if  the  hydraulic  motor  13  is  not 
operated  but  the  hydraulic  motor  40,  because  the 
hydraulic  medium,  displaced  by  the  piston  33  of 

5  the  hydraulic  motor  32,  will  cause  a  corresponding 
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displacement  of  the  piston  20  in  the  hydraulic 
motor  19.  Also  if  both  hydraulic  motors  13  and  40 
are  operated  simultaneously  the  working  platform 
18  will  maintain  its  proper  position. 

it  does  not  require  further  elucidation  that  the 
hydraulic  motors  9,  19  and  32  should  have  the 
same  diameter  for  obtaining  the  desired  effect. 

However,  it  would  be  possible  to  make  the 
gear  wheel  segments  with  a  different  effective  di- 
ameter  and  to  -adapt  the  internal  diameter  of  the 
cylinders  thereon.  This  is,  however,  less  desirable 
from  the  viewpoint  of  manufacture,  mounting,  keep- 
ing  in  store  of  parts,  and  the  like. 

Claims 

1  .  Device  for  keeping  a  working  platform  in  the 
desired  position,  said  platform  being  pivotally 
mounted  on  a  horizontal  shaft  connected  to  the 
free  end  of  a  boom,  the  other  end  of  which  is 
pivotally  mounted  on  a  shaft  extending  parallel  to 
the  first  mentioned  shaft  and  being  supported  by  a 
fixed  or  non-fixed  support  structure,  characterized 
in  that  in  the  vicinity  of  each  shaft  (5;  16;  39)  a 
gear  wheel  or  gear  wheel  segment  (3,  15,  37)  with 
the  same  effective  diameter  is  mounted,  the 
centre-line  (4,  16,  38)  of  which  is  in  line  with  the 
centre-line  of  the  relevant  shaft  (5,  16,  39),  said 
gear  wheel  (3,  15,  37)  being  fixedly  connected  to 
one  of  the  two  parts  rotatable  with  respect  to  each 
other,  each  gear  wheel  (3,  15,  37)  engaging  a  gear 
rack  (12,  22,  35)  extending  in  the  elongation  of  the 
piston-rod  (11,  21,  34)  of  a  double  acting  hydraulic 
motor  (9,  19,  32),  which  is  fixedly  connected  to  the 
other  of  the  two  mentioned  parts,  the  cylinder 
spaces  (23,  24,  27,  28,  43,  44)  of  the  various 
hydraulic  motors  (9,  19,  32),  located  at  both  sides 
of  a  piston  (10,  20,  33)  being  interconnected  by 
conduits  (25,  26,  41,  42)  in  such  a  way,  that  when 
rotating  that  part  (6)  being  pivotaily  connected  to  a 
fixedly  mounted  shaft  (5),  the  resulting  displace- 
ment  of  the  piston  (10)  in  the  motor  (9)  present 
near  this  fixedly  mounted  shaft  (5),  causes  a  con- 
veyance  of  hydraulic  medium  resulting  in  displace- 
ment  of  the  piston  or  pistons  (20,  33)  in  the  other 
motor  or  motors  (19,  32)  by  which  the  working 
platform  (18)  is  kept  in  the  desired  position. 

2.  Device  according  to  claim  1  ,  characterized  in 
that  the  fixed  support  structure  (1  )  is  connected  to 
a  gear  wheel  segment  (3)  and  the  boom  (6)  being 
pivotally  supported  by  it  is  carrying  a  hydraulic 
motor  (9)  extending  substantially  parallel  to  said 
boom  (6),  the  free  end  (14)  of  the  boom  (6)  being 
provided  with  a  gear  wheel  segment  (15)  and  the 
working  platform  (18)  with  the  hydraulic  motor  (19) 
cooperating  therewith. 

3.  Device  according  to  claim  1  ,  characterized  in 
that  the  fixed  support  structure  (1)  is  connected  to 
a  gear  wheel  segment  (3)  and  that  the  first  boom  - 
(6),  pivotaily  supported  by  it,  is  carrying  a  hydraulic 

5  motor  (9)  extending  substantially  parallel  to  said 
boom  (6),  the  other  end  (14)  of  the  first  boom  (6) 
having  a  gear  wheel  segment  (15)  and  being  pivot- 
ally  connected  to  a  second  boom  (29)  carrying  a 
hydraulic  motor  (32),  extending  substantially  par- 

w  allel  to  the  second  boom  (29),  for  cooperating  with 
the  gear  wheel  segment  (15),  the  free  end  (36)  of 
the  second  boom  (29)  being  provided  with  the 
working  platform  (18). 
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