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©  Telescopic  upright  for  a  lift  truck. 

©  The  upright  comprises  a  fixed  upright  section 
(7),  an  upright  section  (8)  movable  in  the  longitudinal 
direction  of  the  fixed  upright  section  (7),  a  load 
carrier  (10)  movable  in  the  longitudinal  direction  of 
the  movable  upright  section  (8),  a  first  guide  (17,  18) 
for  guiding  the  movable  upright  section  (8)  relative  to 
the  fixed  upright  section  (7),  a  second  guide  (19,  20) 
for  guiding  the  load  carrier  (10)  relative  to  the  mov- 
able  upright  section  (8).  The  guides  are  each  de- 

signed  as  sliding  guides,  with  each  of  the  sliding 
guides  comprising  cooperating  guide  elements  (17- 
20)  made  of  plastics  and  of  corrosion-resistant  metal. 

The  guides  of  the  upright  according  to  the  inven- 
tion  become  fouled  relatively  slowly,  are  easy  to 
clean  and  give  off  little  or  no  grease.  Further,  the 
upright  according  to  the  invention  can  be  made  of 
relatively  light  construction  because  the  upright  is 
subject  to  less  high  locally  concentrated  loads. 
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The  invention  relates  to  a  telescopic  upright 
according  to  the  preamble  of  claim  1  . 

Such  an  upright  is  known  from  NL-C-165  992. 
In  this  known  upright,  the  load  carrier  is  guided 
relative  to  the  movable  upright  section  by  means  of 
rotatable  rollers  mounted  on  the  load  carrier,  which 
rollers  can  roll  over  the  movable  upright  section  in 
longitudinal  direction. 

A  drawback  of  this  known  upright  is  that  the 
guides  thereof  must  be  kept  greasy  so  as  to  pre- 
vent  corrosion  and  undue  friction.  This  last  in  turn 
entails  the  drawback  that  the  guides  become  fouled 
rapidly,  in  particular  when  the  lift  truck  which  the 
upright  is  a  part  of  is  used  as  an  accessory  lift 
truck  belonging  to  a  lorry,  suspended  from  the 
back  of  the  lorry,  as  is  also  known  from  the  patent 
specification  referred  to.  Grease  falling  off  the 
guides  and  fouled  grease  that  is  left  when  the 
grease  has  been  changed  constitute  a  burden  on 
the  environment.  Further,  changing  the  grease  and 
cleaning  the  guides  is  a  time-consuming,  dirty  and 
unpleasant  job. 

The  object  of  the  invention  is  to  provide  an 
upright  which  may  be  of  lighter  construction  and 
whose  guides  become  fouled  less  rapidly. 

This  object  is  realized  according  to  the  inven- 
tion  by  using  the  characterizing  features  according 
to  claim  1  in  an  upright  of  the  type  described  in  the 
preamble. 

Inasmuch  as  in  the  upright  according  to  the 
invention  both  guides  are  designed  as  sliding 
guides  with  cooperating  guide  elements  made  of 
plastics  and  of  corrosion-resistant  metal,  they  need 
not  be  greased.  As  a  consequence,  they  do  not 
become  fouled  rapidly,  they  are  simple  to  clean 
with  water,  optionally  under  high  pressure,  and  a 
burdening  of  the  environment  through  grease  fall- 
ing  from  the  guides  and  fouled  grease  that  is  left 
when  the  grease  has  been  changed,  is  avoided. 

A  further  advantage  of  the  use  of  plastic  sliding 
guides  is  that  they  distribute  the  force  exerted  on 
the  upright  sections  over  a  larger  part  of  the  up- 
right  section  in  question  than  the  known  rollers  do. 
Accordingly,  the  upright  sections  need  to  be  less 
resistant  to  a  locally  exerted  high  pressure.  This  in 
turn  makes  it  possible  to  design  the  upright  sec- 
tions  so  as  to  have  a  slighter  wall  thickness  or  to 
make  them  of  a  lighter  and  softer  metal,  such  as 
aluminium. 

Hereinafter  the  invention  will  be  further  ex- 
plained  on  the  basis  of  a  most  preferred  embodi- 
ment,  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Fig.  1  is  a  side  elevation  of  a  lift  truck  with  an 
upright  according  to  the  invention; 
Fig.  2  is  a  view  of  the  lift  truck  shown  in  Fig.  1 
viewed  from  the  operating  side;  and 

Fig.  3  is  a  cutaway  top  plan  view  of  the  upright 
of  the  lift  truck  shown  in  Figs  1  and  2. 

Figs  1  and  2  are  overall  views  of  a  lift  truck 
with  an  upright  according  to  one  embodiment  of 

5  the  invention.  The  lift  truck  comprises  a  main  frame 
1  ,  two  front  wheels  2  and  a  driven  rear  wheel  4  to 
be  steered  by  means  of  a  steering  pole  3. 

Mounted  on  the  frame  is  an  upright  6.  The 
upright  6  comprises  a  fixed  upright  section  7,  an 

io  upright  section  8  which  can  be  moved  relative  to 
the  fixed  upright  section  7  in  the  longitudinal  direc- 
tion  thereof,  and  a  load  carrier  10  which  is  movable 
relative  to  the  movable  upright  section  8  in  the 
longitudinal  direction  thereof.  In  the  lift  truck  shown, 

75  the  movable  upright  section  8  and  the  load  carrier 
10  are  approximately  in  the  lowest  position  and  can 
be  moved  telescopically  in  the  direction  indicated 
by  an  arrow  9. 

With  the  lift  truck  according  to  the  embodiment 
20  shown,  the  load  carrier  10  may  be  provided  with 

one  or  more  forks  15  mounted  on  a  fork  board  16. 
Depending  on  the  field  of  application,  the  load 
carrier  can  also  be  of  different  design,  for  instance 
without  a  separate  fork  board  or  with  differently 

25  shaped  forks. 
The  upright  6  can  be  tilted  and  moved  laterally 

relative  to  the  frame  1.  For  varying  the  tilt  of  the 
upright  6,  two  double-acting  working  cylinders  12 
are  included  between  a  rail  11  extending  across 

30  the  frame  and  the  upright  6. 
The  lift  truck  comprises  a  combustion  engine 

13  for  driving  a  hydraulic  pump  (not  shown)  for 
driving  the  different  working  cylinders  and  a 
hydromotor  (not  shown)  connected  to  the  wheel  4. 

35  Naturally,  instead  of  a  combustion  engine,  an  elec- 
tric  motor  can  be  used. 

The  steering  pole  3  is  fitted  with  a  group  of 
control  handles  5  for  controlling  the  vertical  dis- 
placement  of  the  load  carrier  10  as  well  as  the 

40  lateral  displacement  and  the  tilt  in  the  direction  of 
travel  of  the  upright  6.  Mounted  further  on  the 
frame  1  is  a  control  panel  14  with  control  means  for 
starting  and  stopping  the  engine  13. 

For  a  further  description  of  the  upright,  refer- 
45  ence  is  made  to  Fig.  3,  where  it  is  shown  in  more 

detail.  In  Fig.  3  the  forks  have  been  dismounted 
from  the  load  carrier,  so  that  only  the  fork  board  16 
is  shown. 

Arranged  between  the  fixed  and  the  movable 
50  upright  sections  7  and  8  is  a  first  guide  for  guiding 

the  movable  upright  section  8  relative  to  the  fixed 
upright  section  7.  This  first  guide  comprises  plastic 
sliding  shoes  17  and  metal  slideways  18.  For  the 
sake  of  clarity,  not  all  sliding  shoes  and  slideways 

55  are  indicated  by  reference  numerals.  The  metal 
slideways  18  extend  substantially  throughout  the 
length  of  the  fixed  upright  section  7  and  the  mov- 
able  upright  section  8.  Mounted  on  the  fixed  up- 
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right  section  7,  adjacent  the  top  end  thereof,  are 
sliding  shoes  17  which  can  slide  over  the  asso- 
ciated  slideways  18  mounted  on  the  movable  up- 
right  section  8.  Mounted  on  the  movable  upright 
section  8,  adjacent  the  bottom  end  thereof,  are 
sliding  shoes  17  which  can  slide  over  the  asso- 
ciated  slideways  18  mounted  on  the  fixed  upright 
section  7. 

It  is  observed  that  it  is  also  possible,  for  in- 
stance,  to  use  plastic  slideways  and  metal  sliding 
shoes  or  to  provide  both  upright  sections  with 
cooperating  slideways  extending  at  least  substan- 
tially  throughout  the  length  thereof,  one  slideway  of 
any  two  cooperating  slideways  being  made  of  plas- 
tic  while  the  other  is  made  of  metal. 

Mounted  between  the  movable  upright  section 
8  and  the  load  carrier  10  is  a  second  guide  for 
guiding  the  load  carrier  relative  to  the  movable 
upright  section  8.  This  second  guide  comprises 
plastic  sliding  shoes  19  and  metal  slideways  20. 
For  clarity's  sake,  of  this  second  guide,  too,  not  all 
sliding  shoes  and  slideways  are  indicated  with  ref- 
erence  numerals. 

The  upright  6  further  comprises  means  for  dis- 
placing  the  movable  upright  section  8  relative  to 
the  fixed  upright  section  7.  These  means  are  de- 
signed  as  a  pair  of  working  cylinders  21  which  are 
mounted  between  a  cross  beam  22  of  the  fixed 
upright  section  7  and  a  bridge  member  23  (see 
Fig.  2)  of  the  movable  upright  section  8.  For  dis- 
placing  the  load  carrier  10  relative  to  the  movable 
upright  section  8,  the  upright  6  comprises  pulleys 
24  rotatably  mounted  on  the  bridge  member  23  at 
the  top  of  the  movable  upright  section.  Running 
over  each  of  the  pulleys  24  is  a  strand  25  (see  Fig. 
2;  not  shown  in  Figs  1  and  3)  which,  according  to 
the  present  embodiment,  is  a  chain.  One  end  of 
each  strand  is  connected  to  a  cross  beam  26  of  the 
fixed  upright  section  7  and  another  end  is  con- 
nected  to  the  load  carrier  10.  When  the  movable 
upright  section  8  is  displaced  over  a  given  dis- 
tance,  the  load  carrier  10  moves  over  twice  that 
distance,  the  movable  upright  section  8  being  guid- 
ed  relative  to  the  fixed  upright  section  7  and  the 
load  carrier  10  being  guided  relative  to  the  mov- 
able  upright  section  8. 

Inasmuch  as  in  the  upright  6  according  to  the 
invention,  both  guides  are  designed  as  sliding 
guides  with  cooperating  guide  elements  17-20 
made  of  plastic  and  of  corrosion-resistant  metal, 
they  need  not  be  greased,  so  that  they  do  not 
become  fouled  rapidly  and,  moreover,  can  simply 
be  cleaned  with  water,  optionally  under  high  pres- 
sure.  A  burdening  of  the  environment  through 
grease  falling  off  the  guides  and  fouled  grease  that 
is  left  when  the  grease  has  been  changed,  is 
avoided. 

A  further  advantage  of  the  use  of  plastic  sliding 
guides  17  and  19  is  that  they  distribute  the  force 
exerted  on  the  upright  sections  7  and  8  over  a 
larger  part  of  the  upright  section  in  question  than 

5  the  known  rollers  do.  Accordingly,  standards  27 
and  28  of  the  upright  section  7  and  8  need  to  be 
less  resistant  to  a  locally  exerted  high  pressure. 
This  in  turn  enables  the  standards  27,  28  to  be 
formed  with  a  slighter  wall  thickness  or  to  be  made 

io  of  a  lighter  and  softer  metal,  such  as  aluminium.  A 
slight  weight  of  the  upright  leads  to  a  lowering  of 
the  centre  of  gravity  of  the  lift  truck  and  hence  to 
improved  stability.  A  slight  weight  of  the  lift  truck  is 
of  particular  importance  for  lift  trucks  which  are 

is  taken  along  with  means  of  transportation,  in  par- 
ticular  lorries,  as  well  as  for  lift  trucks  which  are  to 
drive  over  soft  terrain. 

Especially  if  the  movable  upright  section  8, 
which  in  the  extended  position  is  located  at  a  great 

20  height  above  the  ground,  is  substantially  made  of 
aluminium,  a  considerable  lowering  of  the  centre  of 
gravity  in  the  most  critical  operative  position  of  the 
lift  truck  is  achieved. 

It  is  also  advantageous,  however,  to  make  the 
25  fixed  upright  section  7  substantially  of  aluminium, 

because  in  that  way  the  greatest  reduction  of  the 
weight  of  the  upright  can  be  achieved.  Making  the 
upright  sections  7  and  8  of  aluminium  offers  a 
further  advantage  in  that  the  upright  is  less  sen- 

30  sitive  to  corrosion.  Electrolytic  corrosion  of  the  alu- 
minium  parts  of  the  upright  can  be  prevented  by 
insulating  them  from  the  parts  of  the  lift  truck  that 
consist  of  more  precious  metals.  Such  an  insulation 
is  for  instance  obtained  when  the  aluminium  parts 

35  are  connected  to  the  other  parts  of  the  lift  truck  by 
means  of  glued  joints. 

In  the  upright  6  shown,  the  guide  elements  17- 
20  of  each  sliding  guide  comprise  a  stainless  steel 
slideway  18,  20,  glued  to  one  of  the  upright  sec- 

40  tions  7,  8,  respectively,  and  sliding  shoes  17,  19, 
respectively,  which  are  movable  along  the 
slideway.  The  sliding  shoes  17,  19,  respectively, 
form  relatively  compact  and  cheap  parts  which  can 
easily  be  replaced  when  they  are  worn.  The  stain- 

45  less  steel  slideways  18,  20  are  highly  wear-  and 
corrosion-resistant  and  have  a  life  which  is  at  least 
as  long  as  that  of  the  upright  6  as  a  whole.  Inas- 
much  as  the  slideways  are  glued  to  the  corre- 
sponding  upright  section,  they  can  be  narrow  with- 

50  out  attachment  means  being  located  in  the  paths  of 
the  sliding  shoes. 

The  fixed  and  the  movable  upright  section  7 
and  8  each  comprise  two  standards  27  and  28, 
respectively,  which  have  an  open  profile.  These 

55  standards  27,  28  are  arranged  so  as  to  have  their 
open  sides  facing  each  other,  the  standards  27,  28 
of  the  fixed  and  the  movable  upright  sections  7  and 
8,  respectively,  being  mutually  nested  when  the 
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upright  is  in  the  retracted  position.  The  means  for 
moving  the  movable  upright  section  8  relative  to 
the  fixed  upright  section  7,  which  are  designed  as 
a  pair  of  working  cylinders  21,  are  each  at  least 
partly  recessed  in  one  of  the  standards  28. 

As  a  result,  with  the  upright  6  according  to  the 
embodiment  shown,  a  particularly  good  view 
through  the  standards  is  provided.  This  is  particu- 
larly  evident  in  Fig.  2.  This  design  is  made  possible 
owing  to  the  circumstance  that  the  sliding  guides  of 
the  upright  according  to  the  invention  can  be  par- 
ticularly  compact  so  that  within  the  standards  28 
space  can  be  left  for  the  working  cylinders  21  . 

The  standards  each  have  a  U-shaped  profile, 
while  the  slideways  18,  20  of  corrosion-resistant 
material  are  arranged  along  the  flanges  and  the 
web  of  each  of  the  U-shaped  sections.  Thus,  a 
stable  guidance  is  obtained,  with  minimal  loading 
of  the  slideways.  However,  if  the  requirements  in 
respect  of  loading  capacity  of  the  upright  6  are  less 
high,  the  standards  27,  28  can  also  be  shaped 
differently,  for  instance  V-shaped  or  as  sections  of 
a  circle. 

The  pulleys  24  are  positioned  obliquely,  such 
that  the  median  planes  of  the  pulleys  24  diverge  in 
the  direction  of  the  side  of  the  upright  6  where  the 
load  carrier  10  is  disposed.  Thus,  the  ends  of  the 
strands  25  that  are  connected  to  the  load  carrier  10 
are  close  to  the  standards  27,  28  of  the  upright  6, 
where  they  are  less  obtrusive  within  the  field  of 
vision  of  the  operator  of  the  lift  truck  than  in  the 
case  where  they  extend  more  centrally.  As  appears 
in  particular  from  Fig.  2,  an  upright  is  obtained  that 
affords  a  proper  view  through  it. 

Claims 

1.  A  telescopic  upright  for  a  lift  truck  comprising 
a  fixed  upright  section  (7),  an  upright  section 
(8)  movable  in  the  longitudinal  direction  of  the 
fixed  upright  section  (7),  a  load  carrier  (10) 
movable  in  the  longitudinal  direction  of  the 
movable  upright  section  (8),  a  first  guide  (17, 
18)  for  guiding  the  movable  upright  section  (8) 
relative  to  the  fixed  upright  section  (7),  a  sec- 
ond  guide  (19,  20)  for  guiding  the  load  carrier 
(10)  relative  to  the  movable  upright  section  (8), 
means  (21)  for  displacing  the  movable  upright 
section  (8)  relative  to  the  fixed  upright  section 
(7)  and  means  (24,  25)  for  moving  the  load 
carrier  (10)  relative  to  the  movable  upright  sec- 
tion  (8),  the  first  guide  being  designed  as  a 
sliding  guide,  characterized  in  that  the  second 
guide  is  designed  as  a  sliding  guide,  with  each 
of  the  sliding  guides  comprising  cooperating 
guide  elements  (17-20)  made  of  plastics  and  of 
corrosion-resistant  metal. 

2.  An  upright  according  to  claim  1,  characterized 
in  that  at  least  the  movable  upright  section  (8) 
is  substantially  made  of  aluminium. 

5  3.  An  upright  according  to  claim  2,  characterized 
in  that  the  fixed  upright  section  (7)  is  also 
substantially  made  of  aluminium. 

4.  An  upright  according  to  any  one  of  the  preced- 
io  ing  claims,  characterized  in  that  the  guide  ele- 

ments  of  each  sliding  guide  comprise  a  stain- 
less  steel  slideway  (18  and  20,  respectively) 
glued  to  one  of  the  upright  sections  (7,  8)  and 
slide  shoes  (17  and  19,  respectively)  movable 

is  along  the  slideway  (18,  20). 

5.  An  upright  according  to  any  one  of  the  preced- 
ing  claims,  characterized  in  that  the  fixed  and 
the  movable  upright  sections  (7,  8)  each  com- 

20  prise  two  standards  (27  and  28,  respectively) 
with  an  open  profile  whose  open  sides  face 
each  other,  the  standards  (27,  28)  of  the  fixed 
and  the  movable  upright  section  (7  and  8, 
respectively)  being  nested  relative  to  each  oth- 

25  er  when  the  upright  (6)  is  in  the  retracted 
position  and  the  means  for  displacing  the  mov- 
able  upright  section  (8)  relative  to  the  fixed 
upright  section  (7)  are  designed  as  a  pair  of 
working  cylinders  (21)  which  are  each  at  least 

30  partly  recessed  in  one  of  the  standards  (28) 

6.  An  upright  according  to  claim  5,  characterized 
in  that  the  standards  (27,  28)  each  have  a  U- 
shaped  profile,  the  tracks  (18,  20)  made  of 

35  corrosion-resistant  metal  being  arranged  along 
the  flanges  and  the  connecting  portion  of  each 
of  the  U-shaped  sections. 

7.  An  upright  according  to  any  one  of  the  preced- 
40  ing  claims,  characterized  in  that  the  means  for 

displacing  the  load  carrier  (10)  relative  to  the 
movable  upright  section  (8)  comprise  a  pair  of 
strands  (25)  and  a  pair  of  pulleys  (24)  located 
adjacent  the  top  of  the  movable  upright  section 

45  (8)  and  connected  to  said  upright  section  (8), 
each  of  the  strands  (25)  running  over  one  of 
the  pulleys  (24)  and  the  centrelines  of  the 
pulleys  (24)  being  located  obliquely,  such  that 
median  planes  of  the  pulleys  (24)  diverge  in 

50  the  direction  of  the  side  of  the  upright  (6) 
where  the  load  carrier  (10)  is  disposed. 

55 
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