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This  invention  relates  to  a  material  handling 
vehicle  for  use  in  underground  mining 
operations  and  more  particularly  to  a  self- 
propelled  mine  vehicle  having  a  telescopic 
boom  member  that  is  arranged  to  position  a 
material  handling  device  secured  to  the  end  of 
the  boom  member  in  a  preselected  lateral  and 
vertical  position  for  performing  material 
handling  operations  in  a  mine. 

In  underground  mining  operations  it  is  the 
customary  practice  to  move  equipment  and 
materials  into  and  out  of  the  mine  by  conven- 
tionally  known  methods  using  devices  such  as 
chains,  pulleys,  hoists  and  the  like.  Particularly 
in  the  assembly  and  disassembly  of  longwall 
mining  systems  various  components  such  as 
pans,  cribbing,  roof  supports  and  conveyors 
must  be  transported  into  the  mine  entry  and 
manoeuvred  into  position  adjacent  the  mine 
face.  This  requires  a  number  of  material 
handling  operations  which  require  the  co- 
ordinated  effort  of  the  erection  crew.  In  a  mine 
where  the  working  area  is  limited  and  the 
visibility  is  restricted,  substantial  precautions 
must  be  taken  in  co-ordinating  the  movement  of 
men  and  materials  in  order  to  prevent  serious 
injury  to  operating  personnel.  Such  is  the  case 
when  material  and  equipment  are  towed  into 
position  by  conventional  block  and  tackle 
means  extending  a  considerable  distance  in  the 
mine  where  the  conditions  make  it  difficult  for 
the  operator  of  the  prime  mover  to  make  certain 
that  the  entry  is  clear  before  the  equipment  is 
moved.  Consequently,  due  to  the  disad- 
vantages  of  conventional  known  material 
handling  devices  and  methods  that  are  utilized 
in  the  mine,  serious  injuries  to  operating 
personnel  have  occurred  while  moving  equip- 
ment  in  the  mine. 

Therefore,  there  is  need  for  a  multipurpose, 
self-propelled  material  handling  device  that  is 
manoeuvrable  in  a  mine  to  safely  and  effi- 
ciently  perform  a  variety  of  material  handling 
operations. 

According  to  the  present  invention  there  is 
provided  a  material  handling  vehicle  for  use  in 
an  underground  mine,  comprising  a  mobile 
body,  a  boom  assembly  extending  from  said 
mobile  body,  said  boom  assembly  having  a  first 
end  portion  adjacent  said  mobile  body  and  a 
second  end  portion  spaced  from  said  first  end 
portion  and  extending  from  said  mobile  body,  a 
pivot  pin  secured  to  said  mobile  body  and 
extending  upwardly  therefrom,  said  boom 
assembly  first  end  portion  being  pivotally 
connected  to  said  upwardly  extending  pivot  pin 
to  allow  a  lateral  swinging  movement  of  said 
boom  assembly  relative  to  said  mobile  body,  a 
first  actuating  means  mounted  on  said  mobile 
body  and  connected  to  said  pivot  pin  for 
pivoting  said  boom  assembly  laterally  relative  to 
said  mobile  body,  first  connecting  means  for 

securing  said  boom  assembly  first  end  portion 
to  said  mobile  body,  said  first  connecting  means 
including  a  horizontal  pivot  pin  forming  a  hori- 
zontal  axis  to  effect  upward  and  downward 
movement  of  said  boom  assembly  relative  to 
said  mobile  body  and  to  pivotally  connect  said 
boom  assembly  first  end  portion  to  said  vertical 
pivot  pin,  second  actuating  means  being 
connected  at  one  end  to  said  upwardly 
extending  pivot  pin  and  connected  at  the  other 
end  to  said  boom  assembly  first  end  portion  for 
raising  and  lowering  said  boom  assembly  to 
effect  upward  and  downward  movement  of  said 
boom  assembly,  independent  of  the  pivotal 
movement  of  said  boom  assembly,  material 
engaging  means  connected  to  the  boom 
assembly  second  end  portion  for  engaging 
material  to  be  lifted  and  moved  by  said  boom 
assembly,  said  material  engaging  means 
including  a  hook  member  having  an  elongated 
shank  and  a  hooked  end  portion,  a  retainer 
pivotally  connected  to  said  boom  assembly 
second  end  portion  for  upward  and  downward 
pivotal  movement  about  a  horizontal  axis,  said 
retainer  having  a  socket  for  rotatably  receiving 
said  hook  member  shank,  said  hook  member 
being  supported  by  said  retainer  for  rotational 
movement  about  the  elongated  axis  of  said 
shank,  second  connecting  means  for  connecting 
said  retainer  to  said  boom  member  second  end 
portion,  said  second  connecting  means  being 
secured  to  said  boom  member  second  end 
portion,  extensible  means  for  extending  and 
retracting  said  boom  assembly  second  end 
portion  relative  to  said  boom  assembly  first  end 
portion,  and  said  extensible  means  having  an 
end  portion  secured  to  said  second  connecting 
means. 

The  boom  assembly  first  end  portion  is 
preferably  formed  by  an  elongated  channel- 
shaped  member  that  is  pivotally  secured  by  the 
connecting  apparatus  to  the  pivot  arrange- 
ment.  The  channel-shaped  member  is  pivotal 
through  a  vertical  plane  about  a  horizontal  axis 
formed  by  the  pivot  arrangement.  The  boom 
channel-shaped  first  end  portion  has  an  open 
end  opposite  the  end  that  is  pivotally  connected 
to  the  pivot  arrangement.  The  boom  assembly 
second  end  portion  extends  through  this  open 
end  in  a  manner  to  permit  slidable  movement  of 
the  boom  assembly  second  end  portion  relative 
to  the  boom  assembly  first  end  portion. 

The  boom  assembly  second  end  portion 
preferably  also  has  an  elongated  channel- 
shaped  configuration  similar  to  the  boom 
assembly  first  end  portion.  The  cross-sectional 
area  of  the  boom  assembly  first  end  portion  is 
greater  than  that  of  the  boom  assembly  second 
end  portion  to  permit  extension  and  retraction 
of  the  second  end  portion  relative  to  the  first 
end  portion.  A  piston  and  cylinder  assembly  is 
disposed  within  the  boom  assembly  second  end 



portion  and  is  secured  at  its  end  portions  to  the 
respective  portions  of  the  boom  assembly.  With 
this  arrangement  actuation  of  the  piston  and 
cylinder  assembly  is  operable  to  move  the  boom 
assembly  second  end  portion  in  a  telescoping 
manner  relative  to  the  boom  assembly  first  end 
portion  and  thereby  change  the  effective  length 
of  the  boom  member. 

The  material  engaging  device  is  securely 
engaged  to  the  outer  end  portion  of  the  boom 
assembly  second  end  portion.  Preferably,  the 
device  includes  a  hook  member  rotatably  posi- 
tioned  within  a  socket  that  is  pivotally 
connected  to  a  bracket  member  secured  to  the 
end  of  the  boom  assembly.  The  hook  member  is 
operable  to  assist  in  performing  a  number  of 
lifting  and  moving  operations  in  a  more  effi- 
cient  manner  than  presently  available  with 
conventional  apparatus  and  methods  now  used 
in  underground  mining  operations. 

The  pivot  arrangement  includes  a  pin 
member  that  is  preferably  secured  to  a  frame 
member  that  projects  forwardly  of  the  mobile 
body.  A  pivot  housing  surrounds  the  pin 
member  and  includes  outwardly  extending 
portions  that  are  connected  to  a  pair  of  piston 
and  cylinder  assemblies  that  are  pivotally 
mounted  on  the  mobile  body.  The  boom 
assembly  first  end  portion  is  connected  for 
pivotal  movement  about  a  horizontal  axis  to  the 
pivot  housing.  Upon  the  co-ordinated  extension 
and  retraction  of  the  pair  of  piston  cylinder 
assemblies,  the  pivot  housing  is  pivoted  about 
the  vertical  axis  of  pin  member  to,  in  turn,  pivot 
the  boom  assembly  about  the  vertical  axis  of  the 
pin  member.  This  arrangement  permits  the 
boom  assembly  to  be  swung  laterally  about  the 
pin  member  at  the  forward  end  portion  of  the 
mobile  body. 

The  swinging  movement  of  the  boom 
assembly  is  accomplished  independently  of  the 
upward  and  downward  movement  of  the  boom 
assembly.  Upward  and  downward  movement  of 
the  boom  assembly  is  accomplished  by 
operation  of  the  second  actuating  device  which 
preferably  includes  a  piston  cylinder  assembly 
connected  at  one  end  to  the  pin  member  of  the  
pivot  arrangement  and  at  the  opposite  end  to 
the  boom  assembly  first  end  portion.  Extention 
and  retraction  of  the  second  actuating  device 
effects  upward  and  downward  movement  of  the 
entire  boom  assembly.  By  extending  the  boom 
assembly  a  preselected  length,  the  material 
engaging  device  at  the  end  of  the  boom 
assembly  is  moved  to  a  preselected  height 
relative  to  the  mobile  body.  This  movement  is 
co-ordinated  with  the  lateral  swinging  move- 
ment  of  the  boom  assembly  to  position  the 
material  engaging  device  at  a  preselected 
vertical  and  lateral  position  at  the  front  of  the 
mobile  body. 

The  mobile  body  is  propelled  by  ground 
traction  devices  which  are  driven  by  a  suitable 
prime  mover.  An  operator's  station  provided  on 
the  mobile  body  safely  positions  an  operator  for 

controlling  tramming  of  the  vehicle  and  the 
lateral  and  upward  and  downward  movement  of 
the  boom  assembly  to  perform  a  number  of 
material  handling  operations. 

An  embodiment  of  the  present  invention  will 
now  be  described,  by  way  of  an  example,  with 
reference  to  the  accompanying  drawings,  in 
w h i c h : -  

Figure  1  is  a  top  plan  view  of  a  self-propelled 
vehicle  for  use  in  underground  mining 
operations  for  performing  material  handling 
operations,  illustrating  a  telescopic  boom 
assembly  having  a  material  engaging  device 
secured  to  the  end  portion  thereof  and  movable 
upwardly  and  downwardly  and  laterally  on  the 
vehicle. 

Figure  2  is  a  view  in  side  elevation  of  the 
material  handling  vehicle  shown  in  Figure  1, 
illustrating  the  boom  assembly  in  a  retracted 
position  and  extending  substantially  hori- 
zontally  and  forwardly  of  the  vehicle, 

Figure  3  is  a  fragmentary  plan  view,  partially 
in  section  taken  along  line  3 - 3   of  Figure  2, 
illustrating  a  piston  and  cylinder  assembly 
housed  within  the  boom  assembly  and  operable 
to  extend  and  retract  the  boom  assembly  to 
position  the  material  engaging  means  a 
preselected  distance  from  the  vehicle, 

Figure  4  is  a  fragmentary  view  in  side  ele- 
vation  of  the  front  end  of  the  material  handling 
vehicle,  illustrating  in  phantom  the  piston  and 
cylinder  assembly  for  extending  the  boom 
assembly  and  the  piston  and  cylinder  assembly 
for  raising  and  lowering  the  boom  assembly, 

Figure  5  is  a  fragmentary  top  plan  view  of  the 
front  end  of  the  material  handling  vehicle,  illus- 
trating  the  boom  assembly  pivoted  laterally  in  a 
retracted  position  from  a  position  illustrated  in 
phantom  line, 

Figure  6  is  a  fragmentary  view  in  side 
elevation  of  the  boom  assembly,  illustrating  the 
boom  assembly  in  a  retracted  position  and  a 
hook  member  which  comprises  the  material 
engaging  device  and  is  secured  to  the  end  of  the 
boom  assembly,  and 

Figure  7  is  a  fragmentary  end  view  of  the 
boom  assembly  shown  in  Figure  6,  illustrating 
the  arrangement  for  pivotally  rotatably 
connecting  the  hook  member  to  the  end  of  the 
boom  assembly. 

Referring  to  the  drawings,  and  particularly  to 
Figures  1  and  2,  there  is  illustrated  a  material 
handling  vehicle  generally  designated  by  the 
numeral  10  for  use  in  underground  mining 
operations  or  in  any  type  of  underground 
excavation  work.  The  material  handling  vehicle 
10  includes  a  mobile  body  portion  12  having  a 
longitudinally  extending  frame  14.  The  frame  14 
has  a  front  end  16  and  a  rearward  end  18.  The 
frame  14  of  the  mobile  body  12  is  mounted  on 
ground  engaging  traction  devices  20,  such  as  a 
pair  of  propelling  endless  tracks  22  and  24. 
Each  of  the  tracks  22  and  24  are  reeved  about  a 
drive  sprocket  26  and  an  idler  sprocket  28  with 
idler  rollers  30  supported  by  a  frame  32  that 



extends  between  and  is  connected  to  the 
sprockets  26  and  28.  The  idler  rollers  30 
support  the  upper  and  tower  reaches  of  the 
endless  track  as  it  turns  in  a  preselected 
direction  upon  rotation  of  the  driven  sprocket 
26. 

The  drive  sprocket  26  for  each  endless  track 
22  and  24  is  drivingly  connected,  in  a  manner 
not  shown,  to  a  suitable  prime  mover  34,  such 
as  an  electric  motor  which  is  secured  to  vehicle 
frame  14.  Electrical  power  is  supplied  to  the 
motor  34  through  an  electrical  cable  36  wound 
upon  a  cable  reel  38  by  a  spooling  device  40. 
The  cable  reel  38  is  mounted  on  the  rearward 
end  18  of  the  frame  14  adjacent  an  operator's 
station  generally  designated  by  the  numeral  42. 
The  operator's  station  includes  an  overhead 
canopy  44  that  is  raised  and  lowered  by  piston 
and  cylinder  assemblies  46  as  determined  by 
the  overhead  clearance  provided  between  the 
top  of  the  vehicle  10  and  the  mine  roof.  The 
operator's  station  is  provided  with  controls  for 
propelling  and  steering  the  vehicle,  as  well  as 
for  carrying  out  the  material  handling  operations 
performed  by  the  vehicle  10  in  accordance  with 
the  present  invention. 

The  motor  34  is  also  employed  for  operating 
a  fluid  pump  48  that  supplies  fluid  under 
pressure  to  the  various  fluid  operated  devices 
on  the  vehicle  10,  such  as  the  fluid  actuated 
piston  and  cylinder  assemblies  provided  on  the 
mobile  body  12  and  to  be  described  later  in 
detail.  The  fluid  pump  48  supplies  fluid,  such  as 
hydraulic  oil,  from  a  tank  50  mounted  on  the 
frame  12  through  conventional  hydraulic 
conduits  (not  shown)  to  the  various  fluid 
operating  devices.  The  controls  for  supplying 
fluid  to  the  fluid  operated  devices  are  provided 
at  the  operator's  station  42,  together  with  the 
electrical  controls  by  which  the  speed  and 
direction  of  movement  of  the  vehicle  10  is 
controlled. 

A  telescopic  boom  assembly,  generally 
designated  by  the  numeral  52,  extends  for- 
wardly  from  the  front  end  16  of  frame  14  and  is 
supported  thereon  by  a  pivot  arrangement  54 
for  carrying  out  lateral  swinging  movement  of 
the  boom  assembly  52.  The  boom  assembly  52 
includes  a  first  portion  56  that  is  secured  to  the 
pivot  arrangement  54  by  connecting  apparatus 
58  in  a  manner  to  facilitate  upward  and  down- 
ward  movement  of  the  entire  boom  assembly 
52.  A  second  end  portion  60  of  the  boom 
assembly  52  is  extensible  out  of  and  into  the 
boom  first  end  portion  56  and  includes  at  its 
outer  end  portion  a  material  engaging  device, 
generally  designated  by  the  numeral  62.  As  will 
be  described  in  greater  detail,  material  engaging 
device  62  is  utilized  to  perform  a  number  of 
material  handling  operations  encountered  in 
underground  mining. 

The  material  handling  device  62  is  moved  by 
boom  assembly  52  relative  to  the  mobile  body 
12.  Lateral  movement  of  the  boom  assembly  52 
is  accomplished  through  the  pivot  arrangement 

54  by  operation  of  a  pair  of  fluid  actuated 
devices,  such  as  piston  and  cylinder  assemblies 
64  and  66.  Each  of  the  assemblies  64  and  66 
includes  a  cylinder  portion  68.  The  cylinder 
portion  68  includes  a  connecting  end  portion  70 
having  a  lug  72  extending  upwardly  therefrom, 
in  which  the  lug  is  received  within  a  longi- 
tudinal  slot  74  of  a  bracket  member  76.  The 
bracket  member  76  is  securely  mounted  to  the 
vehicle  frame  14.  This  arrangement  provides  for 
pivotal  movement  of  the  cylinder  portion  68 
during  its  operation.  The  opposite  end  portion  of 
each  of  the  assemblies  64  and  66  includes  a 
piston  rod  78  that  is  extensible  from  the 
cylinder  portion  68  and  is  secured  at  its  outer 
end  portion  to  the  pivot  arrangement  54. 

The  piston  and  cylinder  assemblies  64  and 
66  are  operable  in  pairs  to  effect  lateral 
swinging  movement  of  the  boom  assembly  52 
at  the  front  end  16  of  frame  14.  Thus  in  a 
manner  to  be  explained  further  in  greater  detail 
to  swing  the  boom  assembly  52  laterally  in  a 
clockwise  direction  on  the  frame  14,  assembly 
66  is  actuated  to  extend  its  piston  rod  78  from 
the  cylinder  68;  While  the  piston  rod  78  asso- 
ciated  with  assembly  64  is  retracted  into  the 
cylinder  portion  68.  Preferably,  a  single  control 
is  operable  to  effect  the  co-ordinated  extension 
and  retraction  of  the  piston  rods  of  the 
assemblies  64  and  66.  Conversely,  to  swing  the 
boom  assembly  52  laterally  in  a  counterclock- 
wise  direction  the  piston  rod  of  assembly  64  is 
extended  and  the  piston  rod  of  assembly  66  is 
simultaneously  retracted. 

Independently  of  the  laterally  swinging 
movement  of  the  boom  assembly  52,  the  boom 
assembly  is  also  operable  to  move  upwardly 
and  downwardly  to  position  the  material 
handling  device  62  at  a  preselected  elevation 
relative  to  the  frame  14  or  relative  to  the  mine 
floor  and  roof.  Upward  and  downward  move- 
ment  of  the  boom  assembly  52  is  accom- 
plished  by  a  fluid  actuated  device,  such  as 
piston  and  cylinder  assembly  80  having  a 
cylinder  portion  82  and  a  piston  rod  84  movable 
into  and  out  of  the  cylinder  portion  82.  The 
cylinder  portion  82  is  pivotally  connected  at  its 
end  portion  86  by  a  clevis-type  connection  88 
to  the  pivot  arrangement  54.  The  outer  end  of 
the  piston  rod  84  is  also  connected  by  a  clevis- 
type  connection  89  to  the  boom  assembly  52 
and  more  specifically  to  the  outer  end  of  the 
boom  assembly  first  end  portion  56.  With  this 
arrangement  extension  and  retraction  of  the 
piston  rod  84  is  operable  to  move  the  boom 
assembly  52  together  with  the  material 
handling  device  62  upwardly  and  downwardly 
as  the  end  portion  of  the  boom  assembly  52 
adjacent  the  pivot  arrangement  54  pivots  about 
the  connecting  apparatus  58  that  connects  the 
boom  assembly  52  to  the  pivot  arrangement 
54.  Thus  the  boom  assembly  52  is  movable 
both  vertically  and  laterally  in  an  arcuate  path  at 
the  front  end  of  the  mobile  body  12. 

Referring  to  Figures  3  and  4  there  is  illus- 



trated  in  greater  detail  the  construction  of  the 
boom  assembly  52  and  the  manner  in  which  the 
boom  assembly  is  extended  and  retracted.  As 
stated  hereinabove,  the  boom  assembly  first 
end  portion  56  has  a  channel  configuration 
formed  by  laterally  spaced  side  plates  90  and 
92  which  are  suitably  connected  to  a  top  plate 
94  and  a  bottom  plate  96.  The  top  plate  94  has 
been  removed  in  Figure  3  for  purposes  of  illus- 
tration.  This  arrangement  forms  a  rectangular 
shaped  channel  for  receiving  the  boom 
assembly  second  end  portion  60.  The  second 
end  portion  60  has  laterally  shaped  side  plates 
98  and  100  connected  to  laterally  spaced  top 
and  bottom  plates  102  and  104  respectively. 
The  plates  9 8 - 1 0 4   thus  form  a  rectangular 
shaped  channel  having  a  cross-sectional  area 
which  is  less  than  the  cross-sectional  area 
formed  by  the  plates  of  the  boom  assembly  first 
end  portion  56.  This  permits  slidable  move- 
ment  of  the  boom  assembly  second  end  portion 
60  relative  to  the  boom  assembly  first  end 
portion  56  to  provide  the  telescoping  feature  of 
the  boom  assembly  52. 

In  Figure  3,  the  boom  assembly  second  end 
portion  60  is  shown  retracted  within  the  boom 
assembly  first  end  portion  56  and  the  top  plates 
94  and  102  removed  to  illustrate  a  fluid 
actuated  device,  such  as  piston  and  cylinder 
assembly  106.  The  assembly  106  is  operable 
upon  actuation  to  extend  and  retract  the  second 
end  portion  60  relative  to  the  first  end  portion 
56  and  thereby  change  the  effective  length  of 
the  boom  assembly  52.  The  assembly  106 
includes  a  piston  cylinder  108  and  an  extensible 
piston  rod  110.  The  cylinder  108  has  an  end 
portion  112  with  a  bore  therethrough,  and  the 
end  portion  112  is  aligned  with  a  pair  of 
coaxially  positioned  bosses  114.  The  bosses 
114  are  secured  to  the  inner  surfaces  of  side 
plates  90  and  92.  A  pin  member  116  extends 
through  aligned  bores  of  the  side  plates  90  and 
92,  the  bosses  114  and  the  end  portion  112. 
With  this  arrangement  the  end  portion  of  the 
piston  and  cylinder  assembly  106  is  secured  for 
movement  with  the  boom  assembly  first  end 
portion  5 6 .  

It  is  to  be  noted,  as  illustrated  in  Figure  4, 
that  the  ends  of  side  plates  98  and  100  of  the 
boom  assembly  second  end  portion  60  are 
provided  with  arcuate  recesses  118.  With  this 
arrangement  the  recesses  118  permit  the  boom 
second  end  portions  56  without  interference  by 
the  pin  116  at  the  inner  end  of  the  boom  second 
end  portion  60. 

The  outer  end  of  the  piston  rod  110  of 
assembly  106  includes  an  enlarged  end  portion 
120  having  a  bore  therethrough,  which  is 
aligned  with  bores  extending  through  a  pair  of 
ears  122.  The  ears  122  are  secured  to  the  boom 
second  end  portion  60.  A  pin  124,  illustrated  in 
Figure  4,  extends  through  aligned  bores  of  rod 
end  portion  120  and  ears  122  to  secure  the 
piston  rod  110  to  the  boom  second  end  portion 
60.  Thus  upon  actuation  of  the  piston  and 

cylinder  assembly  106,  extension  of  the  piston 
rod  110  from  the  cylinder  108  extends  the 
boom  second  end  portion  60  relative  to  the 
boom  first  end  portion  56.  Accordingly, 
retraction  of  the  piston  rod  110  into  the  cylinder 
108  retracts  the  boom  second  end  portion  60 
into  the  boom  first  end  portion  56.  In  this 
manner  the  boom  assembly  52  is  adjustable  to 
a  preselected  length. 

As  illustrated  in  Figures  3  and  4  and  in 
greater  detail  in  Figures  6  and  7,  the  material 
handling  device  62  is  secured  to  the  outer  end 
of  the  boom  assembly  second  end  portion  60. 
The  outer  end  of  the  boom  assembly  second 
end  portion  60  includes  a  plate  member  126 
that  is  suitably  secured  to  the  side  plates  98  and 
100  and  the  top  and  bottom  plates  102  and 
104.  A  plate  128  is  secured  by  bolts  130  to  the 
plate  126.  The  pair  of  ears  122  extend  through 
aligned  slots  cut  in  plates  126  and  128  and  are 
suitably  welded  thereto  to  secure  the  pair  of 
ears  122  to  the  plates  126  and  128.  The  end 
portion  of  the  ears  122  that  extends  beyond  the 
plate  128  is  connected  to  the  material  handling 
device  62. 

The  material  handling  device  62,  as  illus- 
trated  in  Figures  6  and  7,  includes  a  hook 
member  132  having  a  shank  portion  134 
extending  upwardly  from  the  hooked  end  with 
an  enlarged  end  portion  136  at  the  upper  end  of 
the  shank  134.  The  shank  portion  134  extends 
through  a  bore  of  a  retainer  138  having  a  socket 
140  for  receiving  the  end  portion  136  so  that 
the  end  portion  136  is  rotatably  positioned 
within  the  socket  140  to  permit  360°  rotation 
of  the  hook  132.  The  upper  portion  of  the 
retainer  138  is  pivotally  connected  by  a  pin  142 
to  the  outer  end  of  the  pair  of  ears  122.  The  pin 
142  extends  through  the  bore  of  the  retainer 
138  and  the  bores  of  the  ears  122  that  extend 
beyond  the  plate  member  128. 

The  hook  member  132  may  be  swung 
upwardly  and  downwardly  about  the  horizontal 
axis  formed  by  the  pin  142,  as  well  as  rotated 
about  the  axis  of  the  shank  134.  This  arrange- 
ment  provides  a  versatile  means  by  which  a 
number  of  lifting,  pulling  and  other  material 
handling  operations  may  be  performed.  It 
should  be  understood,  however,  that  the  hook 
member  132  is  only  an  illustration  of  one  type 
of  material  handling  device  that  may  be  incor- 
porated  in  the  present  invention,  and  other  suit- 
able  devices  may  be  utilized  with  the  present 
invention  to  perform  various  material  handling 
operations  encountered  in  underground  mining 
operations. 

As  illustrated  in  greater  detail  in  Figures  6 
and  7,  the  piston  rod  84  of  piston  and  cylinder 
assembly  80  is  connected  as  above  discussed 
to  the  outer  end  of  the  boom  assembly  first  end 
portion  56  by  the  clevis-type  connection  89. 
The  connection  89  includes  an  enlarged  end 
portion  143  of  the  end  of  piston  rod  84.  A 
flange  144  extends  around  the  end  of  the  boom 
assembly  first  end  portion  56  and  includes  an 



upper  end  portion  with  a  pair  of  laterally  spaced 
projections  146  having  aligned  bores  there- 
through.  The  piston  rod  end  portion  143 
includes  a  bore  which  is  axially  aligned  with  the 
bores  of  projections  146  so  as  to  permit  a  pin 
148  to  be  extended  through  the  aligned  bores 
to  thereby  secure  the  piston  rod  end  portion 
143  to  the  projections  146  and  thereby  connect 
the  end  of  the  piston  and  cylinder  assembly  80 
to  the  boom  assembly  52. 

The  cylinder  portion  82  of  the  assembly  80  is 
connected  by  the  clevis-type  connection  88  to 
the  pivot  arrangement  54.  The  pivot  arrange- 
ment  54  includes  a  vertically  extending  pin  148 
that  is  secured  at  its  lower  end  portion  to  the 
front  end  16  of  the  mobile  body  frame  14.  As 
shown  in  Fig.  5,  the  connection  88  includes  a 
collar  150  that  is  positioned  in  surrounding 
relation  with  the  upper  end  portion  of  pin  148 
and  rotatable  relative  thereto.  A  pair  of  ears  152 
of  the  collar  150  extend  forwardly  from  the  pin 
and  the  end  86  of  cylinder  portion  82  is 
positioned  between  the  ears  152  so  that  bores 
extending  through  the  ears  and  cylinder  end 
portion  86  are  aligned  to  receive  a  pivot  pin 
154.  In  this  manner  the  cylinder  portion  82  is 
connected  to  the  collar  150,  and  the  collar  150 
is  arranged  to  pivot  about  the  pin  148  to  permit 
the  piston  and  cylinder  assembly  80  to  move 
laterally  with  the  boom  assembly  52  upon 
actuation  of  the  piston  and  cylinder  assemblies 
64  and  66. 

The  pivot  pin  148  is  securely  mounted  to  the 
front  end  16  of  mobile  body  frame  14  by  a 
pair  of  brace  members  156  and  158.  One  end  of 
each  brace  member  156  and  158  is  secured  to 
the  frame  14  and  the  opposite  end  portion  is 
suitably  secured  to  a  plate  member  160  that  is 
secured  as  by  welding  to  the  pin  member  148 
and  extends  rearwardly  therefrom.  The  end 
portions  of  the  brace  members  156  and  158 
may  be  secured  to  the  plates  160  by  bolting. 
With  this  arrangement  the  pivot  pin  148  is 
securely  supported  in  a  vertical  position  on  the 
front  end  16  of  the  mobile  body  frame  14. 

A  swivel  housing  162  surrounds  the  lower 
end  portion  of  the  pivot  pin  148  and  includes  a 
base  member  164  that  is  movably  positioned 
on  the  frame  14  to  permit  pivoting  of  the 
housing  162  about  the  pivot  pin  148.  The  base 
member  164  includes  outwardly  extending  end 
portions  166  and  168.  The  end  portions  166 
and  168  are  connected  to  the  end  portions  of 
piston  rods  78  of  the  piston  and  cylinder 
assemblies  64  and  66  respectively. 

Each  of  the  base  member  portions  166  and 
168  includes  an  elongated  slot  170  arranged  to 
receive  a  pin  172  that  is  secured  to  and  extends 
upwardly  from  the  end  portion  of  each  of  the 
piston  rods  78.  With  this  arrangement  the  pins 
172  are  movable  in  the  slots  170  to  permit  the 
piston  and  cylinder  assemblies  64  and  66  to 
pivot  relative  to  the  base  member  portions  166 
and  168  as  the  assemblies  are  extended  and 
retracted  to  pivot  the  base  member  164  and 

swing  the  boom  assembly  52  laterally  on  the 
frame  14. 

The  lateral  swinging  movement  of  the  boom 
assembly  52  by  operation  of  the  pivot  arrange- 
ment  54  is  illustrated  in  greater  detail  in  Figure 
5  where  the  boom  assembly  52  is  illustrated  in 
phantom  extending  forwardly  from  the  frame  14 
in  a  position  aligned  with  the  longitudinal  axis  of 
the  frame  14.  Actuation  of  the  piston  cylinder 
assemblies  64  and  66  pivots  the  boom 
assembly  52  in  a  clockwise  direction  from  the 
position  illustrated  in  phantom  by  extension  of 
the  piston  rod  of  assembly  66  and  retraction  of 
the  piston  rod  of  assembly  64.  Extension  and 
retraction  and  the  respective  assemblies  takes 
place  simultaneously.  The  cylinder  portions  68 
of  each  assembly  pivot  about  their  connections 
to  the  mounting  brackets  76  as  the  piston  rods 
78  are  extended  and  retracted  and  the  housing 
162  pivots  about  the  pivot  pin  148.  As  the 
boom  assembly  52  pivots  about  the  vertical  axis 
formed  by  pivot  pin  148,  the  piston  cylinder 
assembly  80  connected  at  one  end  to  the  boom 
assembly  52  pivots  at  its  opposite  end  about 
the  pivot  pin  148. 

The  boom  assembly  52  is  also  arranged  for 
upward  and  downward  pivotal  movement  about 
a  horizontal  pivotal  axis  formed  by  the 
connection  of  the  boom  assembly  52  to  the 
pivot  arrangement  54.  This  connection  is  illus- 
trated  in  detail  in  Figures  3  and  4.  The  end  of 
the  boom  assembly  first  end  portion  56 
adjacent  the  vertical  pivot  pin  148  includes  a 
pair  of  rearwardly  projecting  portions  174  that 
are  received  within  slots  formed  by  a  conven- 
tional  clevis  176.  The  clevis  176  extends 
forwardly  from  the  pivot  housing  162.  The 
projection  portions  174  and  clevis  176  have 
aligned  bores  for  receiving  a  pivot  pin  178  that 
is  securely  retained  within  the  aligned  bores  in  a 
conventional  manner.  With  this  arrangement 
the  boom  assembly  first  end  portion  56  is 
arranged  to  pivot  about  the  horizontal  axis 
formed  by  the  pivot  pin  178  upon  actuation  of 
the  piston  and  cylinder  assembly  80. 

As  illustrated  in  Figure  4,  retraction  of  the 
piston  rod  84  into  the  cylinder  portion  82  pivots 
the  entire  boom  assembly  52  upwardly  about 
the  pivot  pin  178  to  thereby  raise  the  hook 
member  132  at  the  end  of  the  boom  assembly 
second  end  portion  60.  Lowering  the  boom  to 
the  position  illustrated  in  Figure  2  is  accom- 
plished  by  extending  the  piston  rod  84  from  the 
cylinder  portion  82.  As  discussed  hereinabove 
the  upward  and  downward  pivotal  movement  of 
the  boom  assembly  52  is  accomplished 
independently  of  the  lateral  swinging  move- 
ment  of  the  boom  assembly  52.  In  this  manner 
the  hook  member  132  is  selectively  positioned 
at  a  preselected  elevation  and  at  a  preselected 
lateral  position  relative  to  the  mobile  body 
frame  14. 

Thus,  in  operation  for  example  in  moving  the 
components  of  a  longwall  mining  system  into 
position  at  the  mine  face,  the  boom  assembly 



52  is  safely  and  efficiently  operated  to  position 
the  hook  member  132  for  engaging  the  piece  of 
equipment  to  be  moved.  Movement  of  the 
equipment  is  accomplished  by  tramming  of  t h e  
vehicle  10  where  the  vehicle  operator  has  a 
clear  view  of  the  equipment  to  control  its  move- 
ment  in  a  safe  manner  through  the  mine.  At  all 
times  movement  of  the  boom  assembly  52  and 
the  vehicle  10  is  controlled  by  the  operator  from 
the  protected  operator's  station  52.  This 
arrangement  substantially  reduces  the  hazards 
encountered  with  conventional  material 
handling  devices  and  techniques  used  in  the 
past  in  underground  mining  operations. 

1.  A  material  handling  vehicle  for  use  in  an 
underground  mine,  comprising  a  mobile  body 
(12),  a  boom  assembly  (52)  extending  from  said 
mobile  body  (12),  said  boom  assembly  (52) 
having  a  first  end  portion  (56)  adjacent  said 
mobile  body  (12)  and  a  second  end  portion  (60) 
spaced  from  said  first  end  portion  (56)  and 
extending  from  said  mobile  body  (12),  a  pivot 
pin  (148)  secured  to  said  mobile  body  (12)  a n d  
extending  upwardly  therefrom,  said  boom 
assembly  first  end  portion  (56)  being  pivotally 
connected  to  said  upwardly  extending  pivot  pin 
(148)  to  allow  a  lateral  swinging  movement  of 
said  boom  assembly  (52)  relative  to  said  mobile 
body  (12),  a  first  actuating  means  (64,  66) 
mounted  on  said  mobile  body  (12)  and 
connected  to  said  pivot  pin  (148)  for  pivoting 
said  boom  assembly  (52)  laterally  relative  to 
said  mobile  body  (12),  first  connecting  means 
(58)  for  securing  said  boom  assembly  first  end 
portion  (56)  to  said  mobile  body  (12),  said  first 
connecting  means  (58)  including  a  horizontal 
pivot  pin  (178)  forming  a  horizontal  axis  to 
effect  upward  and  downward  movement  of  said 
boom  assembly  (52)  relative  to  said  mobile 
body  (12)  and  to  pivotally  connect  said  boom 
assembly  first  end  portion  (56)  to  said  vertical 
pivot  pin  (148),  second  actuating  means  (80) 
being  connected  at  one  end  to  said  upwardly 
extending  pivot  pin  (148)  and  connected  at  the 
other  end  to  said  boom  assembly  first  end 
portion  (56)  for  raising  and  lowering  said  boom 
assembly  (52)  to  effect  upward  and  downward 
movement  of  said  boom  assembly  (52), 
independent  of  the  pivotal  movement  of  said 
boom  assembly  (52),  material  engaging  means 
(62)  connected  to  the  boom  assembly  second 
end  portion  (60)  for  engaging  material  to  be 
lifted  and  moved  by  said  boom  assembly  (52), 
said  material  engaging  means  (62)  including  a 
hook  member  (132)  having  an  elongated  shank 
(134)  and  a  hooked  end  portion,  a  retainer 
(138)  pivotally  connected  to  said  boom 
assembly  second  end  portion  (60)  for  upward 
and  downward  pivotal  movement  about  a  hori- 
zontal  axis,  said  retainer  (138)  having  a  socket 
(140)  for  rotatably  receiving  said  hook  member 
shank  (134),  said  hook  member  (132)  being 

supported  by  said  retainer  (138)  for  rotational 
movement  about  the  elongated  axis  of  said 
shank  (134),  second  connecting  means  (128) 
for  connecting  said  retainer  (138)  to  said  boom 
member  second  end  portion  (60),  said  second 
connecting  means  (128)  being  secured  to  said 
boom  member  second  end  portion  (60), 
extensible  means  (106)  for  extending  and 
retracting  said  boom  assembly  second  end 
portion  (60)  relative  to  said  boom  assembly  first 
end  portion  (56),  and  said  extensible  means 
(106)  having  an  end  portion  (126)  secured  to 
said  second  connecting  means  (128). 

2.  A  material  handling  vehicle  as  claimed  in 
Claim  1,  including  ground  traction  means  (20) 
connected  to  said  mobile  body  (12)  for 
propelling  said  mobile  body  (12)  in  the  mine, 
said  mobile  body  (12)  having  a  front  end  portion 
(16)  and  a  rear  end  portion  (18),  and  said  boom 
assembly  (52)  extending  forwardly  from  said 
front  end  portion  (18). 

3.  A  material  handling  vehicle  as  claimed  in 
Claim  1  or  Claim  2,  in  which  said  mobile  body 
(12)  has  a  frame  member  (14)  with  a  forwardly 
extending  portion,  said  pivot  pin  (148)  being 
positioned  on  said  frame  member  (14) 
forwardly  extending  portion,  and  said  boom 
assembly  (52)  being  supported  by  said  pivot  pin 
(148)  for  said  lateral  swinging  movement 
relative  to  said  mobile  body  (12). 

4.  A  material  handling  vehicle  as  claimed  in 
Claim  1,  including  ground  traction  means  (20) 
connected  to  said  mobile  body  (12)  for 
propelling  said  mobile  body  (12)  in  the  mine,  a 
longitudinally  extending  frame  (14)  supported 
by  said  mobile  body  (12),  a  prime  mover  (34) 
mounted  on  said  frame  (14)  and  drivingly 
connected  to  said  ground  traction  means  (20), 
said  frame  (14)  having  a  forward  end  portion 
(16)  and  a  rear  end  portion  (18),  said  pivot  pin 
(148)  being  positioned  at  said  frame  forward 
end  portion  (16)  and  extending  upwardly  there- 
from,  said  boom  assembly  first  end  portion  (56) 
being  connected  to  said  pivot  pin  (148)  and  said 
boom  assembly  second  end  portion  (60) 
extending  forwardly  from  said  frame  forward 
end  portion  (16),  said  second  actuating  means 
(80)  extending  forwardly  from  said  frame 
forward  end  portion  (16)  in  overlying  relation 
with  said  boom  assembly  first  end  portion  (56), 
and  an  operator's  station  (42)  positioned  on 
said  frame  (14)  for  controlling  tramming  of  said 
mobile  body  (12)  and  movement  of  said  boom 
assembly  (52). 

5.  A  material  handling  vehicle  as  claimed  in 
any  preceding  claim,  in  which  said  boom 
assembly  (52)  includes  a  first  elongated  boom 
member  (56)  connected  to  said  mobile  body 
(12)  and  said  pivot  pin  (148)  for  lateral 
swinging  movement  relative  to  said  mobile 
body  (12),  said  boom  assembly  (52)  including  a 
second  elongated  boom  member  (60)  tele- 
scopically  supported  by  said  first  boom  member 
(56),  said  second  boom  member  (60)  being 
arranged  to  extend  and  retract  relative  to  said 



first  boom  member  (56)  to  thereby  change  the 
effective  length  of  said  boom  assembly  (52), 
and  means  for  securing  said  material  engaging 
means  (62)  to  said  second  boom  member  (60). 

6.  A  material  handling  vehicle  as  claimed  in 
any  of  Claims  1  to  4,  in  which  said  boom 
assembly  (52)  includes  a  first  boom  member 
(56)  and  a  second  boom  member  (60),  said 
second  boom  member  (60)  being  longitudinally, 
movable  relative  to  said  first  boom  member  (56) 
for  extending  said  boom  assembly  (52)  to  a 
preselected  length,  said  first  boom  member  (56) 
being  pivotally  connected  to  said  pivot  pin 
(148)  for  pivotal  movement  about  said  hori- 
zontal  pivot  pin  (178)  to  effect  upward  and 
downward  movement  of  said  boom  assembly 
(52)  and  thereby  position  said  engaging  means 
(62)  at  a  preselected  elevation  relative  to  said 
mobile  body,  said  second  actuating  means  (80) 
being  connected  at  one  end  to  said  pivot  pin 
(148)  and  at  the  opposite  end  to  said  first  boom 
member  (56),  and  said  second  actuating  means 
(80)  being  aligned  longitudinally  with  said  boom 
assembly  (52)  and  operable  to  raise  and  lower 
said  first  and  second  boom  members  about  said 
horizontal  pivot  pin  (178). 

7.  A  material  handling  vehicle  as  claimed  in 
any  preceding  claim,  in  which  said  second  boom 
member  (60)  has  one  end  portion  slidably 
supported  by  said  first  boom  member  (56)  and 
an  opposite  end  portion  extending  from  said 
first  boom  member  (56),  said  extensible  means 
(106)  connected  to  said  first  boom  member 
(56)  and  at  the  opposite  end  to  said  second 
boom  member  (60)  opposite  end  portion,  and 
said  extensible  means  (106)  being  operable  to 
extend  and  retract  said  second  boom  member 
(60)  relative  to  said  first  boom  member  and 
thereby  change  the  effective  length  of  said 
boom  assembly. 

8.  A  material  handling  vehicle  as  claimed  in 
any  preceding  claim,  in  which  said  pivot  pin 
(148)  is  secured  to  said  mobile  body  (12)  and 
extends  upwardly  therefrom  to  form  a  pivotal 
axis,  a  housing  (162)  surrounding  said  pivot  pin 
(148)  and  arranged  to  pivot  about  said  pivotal 
axis  thereof,  said  housing  (162)  having  a  base 
member  (164)  movably  positioned  on  said 
mobile  body  (12),  said  boom  assembly  (52) 
being  connected  to  said  base  member  (164)  for 
pivotal  movement  therewith,  and  said  first 
actuating  means  (64,  66)  being  connected  to 
said  base  member  and  operable  upon  actuation 
to  pivot  said  base  member  (164)  about  said 
pivot  pin  148  and  thereby  swing  said  boom 
assembly  (52)  laterally  relative  to  said  mobile 
body  (12). 

9.  A  material  handling  vehicle  as  claimed  in 
any  preceding  claim,  in  which  said  first 
connecting  means  (58)  includes  a  pin  member 
(178)  connecting  said  boom  assembly  first  end 
portion  (56)  to  said  pivot  pin  (148),  said  pin 
member  (178)  forming  a  horizontal  axis  for 
pivotal  movement  of  said  boom  assembly  (52) 
in  a  vertical  arcuate  path,  said  second  actuating 

means  (80)  being  pivotally  connected  to  said 
pivot  pin  (148  for  pivotal  movement  with  said 
boom  assembly  in  a  horizontal  arcuate  path, 
and  said  second  actuating  means  (80)  being 
aligned  longitudinally  with  said  boom  assembly 
(52)  and  operable  to  position  said  boom 
assembly  second  end  portion  (60)  at  a 
preselected  vertical  height. 

10.  A  material  handling  vehicle  as  claimed  in 
any  preceding  claim,  in  which  said  boom 
assembly  (52)  includes  a  first  channel-shaped 
member  (56)  having  a  first  end  connected  to 
said  mobile  body  (12)  for  vertical  and  hori- 
zontal  pivotal  movement  and  a  second  end 
extending  forwardly  from  said  mobile  body,  said 
second  actuating  means  (80)  being  aligned  with 
and  extending  longitudinally  the  length  of  said 
first  channel-shaped  member  (56),  means  for 
connecting  one  end  portion  of  said  second 
actuating  means  (80)  to  said  first  channel- 
shaped  member  second  end,  a  second  channel- 
shaped  member  (60)  having  a  first  end  portion 
slidably  received  within  said  first  channel- 
shaped  member  (56)  and  a  second  end  portion 
extending  longitudinally  from  said  first  channel- 
shaped  member,  a  piston  and  cylinder  assembly 
(108)  positioned  within  said  first  and  second 
channel-shaped  members  (56,  60),  said  piston 
and  cylinder  assembly  (108)  having  a  cylinder 
end  portion  connected  to  said  first  end  portion 
of  said  first  channel-shaped  member  (56)  and 
an  extensible  end  portion  (110)  connected  to 
said  second  end  portion  of  said  second  channel- 
shaped  member  (60),  and  said  piston  and 
cylinder  assembly  being  operable  to  extend  and 
retract  said  extensible  end  portion  (110)  to 
extend  and  retract  said  second  channel-shaped 
member  (60)  relative  to  said  first  channel- 
shaped  member  (56)  and  thereby  change  the 
length  of  said  boom  assembly  (52). 

11.  A  material  handling  vehicle  as  claimed  in 
Claim  1,  in  which  said  horizontal  pivot  pin  (178) 
pivotally  connects  said  boom  assembly  first  end 
portion  to  said  vertical  pivot  pin  (148). 

1.  Material-Handhabungsfahrzeug  zur  Ver- 
wendung  in  einem  Bergwerk,  gekennzeichnet 
durch  einen  beweglichen  Körper  (12),  von 
welchem  sich  eine  Auslegeranordnung  (52)  er- 
streckt,  welche  ein  erstes  Endteil  (56)  neben 
dem  beweglichen  Körper  (12)  und  ein  zweites 
Endteil  (60)  aufweist,  welches  im  Abstand  von 
dem  ersten  Endteil  (52)  angeordnet  ist  und  sich 
von  dem  beweglichen  Körper  (12)  erstreckt, 
einen  Schwenkstift  (148),  der  an  dem  beweg- 
lichen  Körper  (12)  befestigt  ist  und  sich  von 
diesem  nach  oben  erstreckt,  wobei  das  erste 
Endteil  (56)  der  Auslegeranordnung 
schwenkbar  mit  dem  sich  nach  oben  er- 
streckenden  Schwenkstift  (148)  verbunden  ist, 
um  eine  seitliche  Schwenkbewegung  der 
Ausiegeranordnung  (52)  relativ  zu  dem 
beweglichen  Körper  (12)  zu  erlauben,  eine  erste 



Betätigungseinrichtung  (64,  66),  die  auf  dem 
beweglichen  Körper  (12)  befestigt  und  mit  dem 
Schwenkstift  (148)  verbunden  ist  zum  Sch- 
wenken  der  Auslegeranordnung  (52)  seitlich  be- 
züglich  des  beweglichen  Körpers  (12),  eine 
erste  Verbindungseinrichtung  (58)  zur  An- 
bringung  des  ersten  Endteils  (56)  der  Ausleger- 
anordnung  an  dem  beweglichen  Körper  (12), 
wobei  die  erste  Verbindungseinrichtung  (58) 
einen  horizontalen  Schwenkstift  (178)  auf- 
weist,  welcher  eine  horizontale  Achse  bildet,  um 
eine  Aufwärts-  und  Abwärtsbewegung  der 
Auslegeranordnung  (52)  relativ  zu  dem  beweg- 
lichen  Körper  (12)  zu  bewirken  und  das  erste 
Endteil  (56)  der  Auslegeranordnung  schwenk- 
bar  mit  dem  vertikalen  Schwenkstift  (148)  zu 
verbinden,  eine  zweite  Betätigungseinrichtung 
(80),  die  an  einem  Ende  an  dem  nach  oben 
ragenden  Schwenkstift  (148)  verbunden  ist  und 
am  anderen  Ende  mit  dem  ersten  Endteil  (56) 
der  Auslegeranordnung  für  das  Anheben  und 
Absenken  der  Auslegeranordnung  (52)  ver- 
bunden  ist,  um  eine  Aufwärts-  und  Abwärts- 
bewegung  der  Auslegeranordnung  (52)  zu  be- 
wirken,  unabhängig  von  der  Schwenk- 
bewegung  der  Auslegeranordnung  (52),  eine 
Materialeingriffseinrichtung  (62),  die  mit  dem 
ersten  Endteil  (60)  der  Auslegeanordnung  ver- 
bunden  ist,  um  mit  Material  in  Eingriff  zu 
gelangen,  welches  von  der  Auslegeranordnung 
(52)  angehoben  und  bewegt  werden  soll,  wobei 
die  Materialeingriffseinrichtung  (62)  einen 
Haken  (132)  aufweist  mit  einem  verlängerten 
Schaft  (134)  und  einen  Hakenendteil,  einen 
Halter  (138)  der  an  dem  zweiten  Endteil  (60) 
der  Auslegeranordnung  schwenkbar  ver- 
bunden  ist  für  die  Aufwärts-  und  Abwärtssch- 
wenkbewegung  um  eine  horizontale  Achse, 
wobei  der  Halter  (138)  eine  Muffe  bzw.  Buschse 
(140)  für  die  drehbare  Aufnahme  des  Haken- 
teilschaftes  (134)  aufweist,  wobei  der  Haken- 
teil  (132)  von  dem  Halter  (138)  für  die  Drehbe- 
wegung  um  die  verlängerte  Achse  des  Schaftes 
(134)  gestützt  ist,  eine  zweite  Verbindungsein- 
richtung  (128)  für  das  Verbinden  des  Halters 
(138)  mit  dem  zweiten  Endteil  (60)  des 
Auslegerteils,  wobei  die  zweite  Verbindung- 
seinrichtung  (128)  an  dem  zweiten  Endteil 
(160)  des  Auslegerteils  angebracht  ist,  eine  Ver- 
längerungseinrichtung  (106)  zum  Verlängern 
und  Zurückziehen  des  zweiten  Endteils  (60)  der 
Auslegeranordnung  relativ  zu  dem  ersten 
Endteil  (56)  der  Auslegerariordnung,  wobei  die 
Verlängerungseinrichtung  (106)  ein  an  der 
zweiten  Verbindungseinrichtung  (128)  ange- 
brachtes  Endteil  (126)  aufweist. 

2.  Material-Handhabungsfahrzeug  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  daß  zum 
Vorbewegen  des  beweglichen  Körpers  (12)  in 
dem  Bergwerk  eine  Erdfördereinrichtung  (20) 
mit  dem  beweglichen  Körper  (12)  verbunden 
ist,  der  ein  vorderes  Endteil  (16)  und  ein 
hinteres  Endteil  (18)  aufweist,  und  daß  die 
Auslegeranordnung  (52)  sich  von  dem  vorderen 
Endteil  (18)  nach  vorn  erstreckt. 

3.  Material-Handhabungsfahrzeug  nach  An- 
spruch  1  oder  2,  dadurch  gekennzeichnet,  daß 
der  bewegliche  Körper  (12)  einen  Rahmen  (14) 
mit  einem  sich  nach  vorn  erstreckenden  Teil 
aufweist,  wobei  der  Schwenkstift  (148)  auf 
dem  sich  nach  vorn  erstreckenden  Teil  des 
Rahmens  (14)  angeordnet  ist,  und  daß  die  Aus- 
legeranordnung  (52)  für  die  seitliche 
Schwenkbewegung  relativ  zu  dem  beweg- 
lichen  Körper  (12)  von  dem  Schwenkstift  (148) 
gestützt  ist. 

4.  Material-Handhabungsfahrzeug  nach  An- 
spruch  1,  gekennzeichnet,  durch  eine  Erd- 
fördereinrichtung  (20),  die  zum  Vorbewegen 
des  beweglichen  Körpers  (12)  in  dem  Bergwerk 
mit  dem  beweglichen  Körper  (12)  verbunden 
ist,  einen  sich  längs  erstreckenden  Rahmen 
(14),  der  von  dem  beweglichen  Körper  (12)  ge- 
stützt  bzw.  gelagert  ist,  ein  Anfangstriebwerk 
(34),  welches  auf  dem  Rahmen  (14)  ange- 
bracht  ist  und  in  Antriebsverbindung  mit  der 
Erdfördereinrichtung  (20)  steht,  wobei  der 
Rahmen  (14)  ein  vorderes  Endteil  (16)  und  ein 
hinteres  Endteil  (18)  aufweist,  der  Schwenk- 
stift  (148)  an  dem  vorderen  Endteil  (16)  des 
Rahmens  angeordnet  ist  und  sich  von  diesem 
nach  oben  erstreckt,  das  erste  Endteil  (56)  der 
Auslegeranordnung  mit  dem  Schwenkstift 
(148)  verbunden  ist  und  das  zweite  Endteil  (60) 
der  Auslegeranordnung  sich  von  dem  vorderen 
Endteil  (16)  des  Rahmens  nach  vorn  erstreckt 
und  sich  die  zweite  Betätigungseinrichtung  (80) 
von  dem  vorderen  Endteil  (16)  des  Rahmens 
über  dem  ersten  Endteil  (56)  der  Auflege- 
anordnung  liegt  und  nach  vorn  ragt,  und  durch 
eine  Bedienungsbühne  (42),  die  auf  dem  Rah- 
men  (14)  für  die  Steuerung  des  Schlepp- 
förderns  des  Beweglichen  Körpers  (12)  und  die 
Bewegung  der  Auslegeranordnung  (52)  ange- 
ordnet  ist. 

5.  Material-Handhabungsfahrzeug  nach 
einem  der  vorvergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  die  Auslegeranordnung 
(52)  ein  erstes  längliches  Auslegerteil  (56)  auf- 
weist,  welches  mit  dem  beweglichen  Körper 
(12)  verbunden  ist,  und  den  Schwenkstift  (148) 
für  die  seitliche  Schwenkbewegung  relativ  zu 
dem  beweglichen  Körper  (12),  wobei  die 
Auslegeranordnung  (52)  ein  zweites  längliches 
Auslegerteil  (60)  aufweist,  welches  tele- 
skopartig  von  dem  ersten  Auslegerteil  (56)  ge- 
haltert  ist,  daß  das  zweite  Auslegerteil  (60)  so 
angeordnet  ist,  daß  es  sich  relativ  zu  dem  ersten 
Auslegerteil  (56)  verlängert  und  zurückzieht,  um 
dadurch  die  Wirklänge  der  Auslegeranordnung 
(52)  zu  verändern,  und  daß  Einrichtungen  vor- 
gesehen  sind  zum  Befestigen  der  Materialein- 
griffseinrichtung  (62)  mit  dem  zweiten 
Auslegerteil  (60). 

6.  Material-Handhabungsfahrzeug  nach 
einem  der  Ansprüche  1  bis  4,  dadurch  gekenn- 
zeichnet,  daß  die  Auslegeranordnung  (52)  ein 
erstes  Auslegerteil  (56)  und  ein  zweites  Aus- 
legerteil  (60)  aufweist,  wobei  das  zweite 
Auslegerteil  (60)  relativ  zu  dem  ersten 



Auslegerteil  (56)  längs  bewegbar  ist,  um  die 
Auslegeranordnung  (52)  um  eine  vorge- 
wählte  Länge  zu  verlängern,  das  erste  Aus- 
legertell  (56)  schwenkbar  an  dem  Schwenkstift 
(148)  verbunden  ist  für  die  Schwenkbewegung 
um  den  horizontalen  Schwerikstift  (178),  um 
eine  Aufwärts-  und  Abwärtsbewegung  der  Aus- 
legeranordnung  zu  bewirken  und  dadurch  die 
Eingriffseinrichtung  (62)  in  einer  vorgewählten 
Höhe  bezüglich  des  beweglichen  Körpers  zu 
positionieren,  daß  die  zweite  Betätigungsein- 
richtung  (80)  an  einem  Ende  am  Schwenkstift 
(148)  verbunden  ist  und  an  dem  gegenüber- 
liegenden  Ende  an  dem  ersten  Auslegerteil  (56) 
verbunden  ist  und  daß  die  zweite  Betätigungs- 
einrichtung  (80)  längs  mit  der  Ausleger- 
anordnung  (52)  in  Flucht  liegt  und  betreibbar 
ist,  um  den  ersten  und  zweiten  Auslegerteil  um 
den  horizontalen  Schwenkstift  (178)  an- 
zuheben  und  abzusenken. 

7.  Material-Handhabungsfahrzeug  nach 
einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  ein  Endteil  des  zweiten 
Auslegerteils  (60)  gleitbar  von  dem  ersten 
Auslegerteil  (56)  gestützt  ist  und  daß  sich  ein 
gegenüberliegendes  Endteil  von  dem  ersten 
Auslegerteil  (56)  erstreckt  und  daß  Ver- 
längerungseinrichtungen  (106)  mit  dem  ersten 
Auslegerteil  (56)  an  gegenüberliegenden  Enden 
zum  zweiten  Gegenendteil  des  Auslegerteils 
(60)  verbunden  ist  und  daß  die  Verlängerungs- 
einrichtung  (106)  derart  betreibbar  ist,  daß  sie 
den  zweiten  Auslegerteil  (60)  relativ  zu  dem 
ersten  Auslegerteil  verlängert  und  zurückzieht 
und  dadurch  die  Wirklänge  der  Ausleger- 
anordnung  verändert. 

8.  Material-Handhabungsfahrzeug  nach 
einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennziechnet,  daß  der  Schwenkstift  (148)  an 
dem  beweglichen  Körper  (12)  befestigt  ist  und 
sich  von  diesem  nach  oben  erstreckt,  um  eine 
Schwenkachse  zu  bilden,  ein  Gehäuse  (162) 
den  Schwenkstift  (148)  umgibt  und  angeordnet 
ist,  um  sich  um  seine  Schwenkachse  zu 
schwenken,  daß  das  Gehäuse  (162)  ein  Basis- 
teil  (164)  aufweist,  welches  bewegbar  auf  dem 
beweglichen  Körper  (12)  angeordnet  ist,  daß  die 
Auslegeranordnung  (52)  für  eine  Schwenk- 
bewegung  mit  dem  Basisteil  (164)  mit  diesem 
verbunden  ist,  und  daß  die  erste  Betätigungs- 
einrichtung  (64,  66)  mit  dem  Basisteil  ver- 
bunden  und  nach  Betätigung  betreibbar  ist,  um 
dan  Basisteil  (164)  um  den  Schwenkstift  (148) 
zu  schwenken  und  dadurch  die  Ausleger- 
anordnung  (52)  bezüglich  des  beweglichen 
Körpers  (12)  seitlich  zu  schwenken. 

9.  Material-Handhabungsfahrzeug  nach 
einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  die  erste  Verbindungsein- 
richtung  (58)  ein  Stiftteil  (178)  aufweist, 
welches  das  erste  Endteil  (56)  der  Ausleger- 
anordnung  mit  dem  Schwenkstift  (148) 
verbindet,  das  Stiftteil  (178)  eine  horizontale 
Achse  bildet  für  die  Schwenkbewegung  der 
Auslegeranordnung  (52)  in  einer  vertikalen, 

bogenförmigen  Bahn,  daß  die  zweite 
Betätigungseinrichtung  (80)  schwenkbar  mit 
dem  Schwenkstift  (148)  verbunden  ist  für  die 
Schwenkbewegung  mit  der  Ausleger- 
anordnung  in  einer  horizontalen,  bogen- 
förmigen  Bahn,  und  daß  die  zweite  Betätigungs- 
einrichtung  (80)  längs  in  Flucht  zu  der  Aus- 
legeranordnung  (52)  liegt  und  betreibbar  ist,  um 
das  zweite  Endteil  (60)  der  Auslegeranordnung 
auf  eine  vorgewählte  Vertikalhöhe  zu 
positionieren. 

10.  Material-Handhabungsfahrzeug  nach 
einem  der  vorhergehenden  Ansprüche,  dadurch 
gekennzeichnet,  daß  die  Auslegeranordnung 
(52)  ein  erstes  kanalförmiges  Teil  (56)  auf- 
weist,  wobei  ein  erstes  Ende  desselben  mit  dem 
beweglichen  Körper  (12)  verbunden  ist  für  eine 
vertikale  und  horizontale  Schwenkbewegung, 
und  sich  ein  zweites  Ende  von  diesem  beweg- 
lichen  Körper  nach  vorn  erstreckt,  daß  die 
zweite  Betätigungseinrichtung  (80)  mit  der 
Längsrichtung  des  ersten  kanalförmigen  Teils 
(56)  in  Flucht  liegt  und  sich  längs  zu  diesem  er- 
streckt,  eine  Einrichtung  für  die  Verbindung 
eines  Endteiles  der  zweiten  Betätigungseinrich- 
tung  (80)  mit  dem  zweiten  Ende  des  ersten 
kanalförmigen  Teiles  vorgesehen  ist,  daß  ein 
zweites  kanalförmiges  Teil  (60)  ein  erstes  End- 
teil  aufweist,  welches  in  dem  ersten  kanal- 
förmigen  Teil  (56)  gleitbar  aufgenommen  ist, 
und  sich  ein  zweites  Endteil  längs  aus  dem 
ersten  kanalförmigen  Teil  erstreckt,  eine 
Kolben-  und  Zylinderanordnung  (108)  inner- 
halb  des  ersten  und  zweiten  kanalförmigen  Teils 
(56,  60)  angeordnet  ist,  die  Anordnung  (108) 
mit  dem  Kolben  und  Zylinder  ein  Zylinder- 
endteil  aufweist,  welches  mit  dem  ersten  End- 
teil  des  ersten  kanalförmigen  Teils  (56)  ver- 
bunden  ist,  und  ein  verlängerbares  Endteil  (110) 
hat,  welches  mit  dem  zweiten  Endteil  des 
zweiten  kanalförmigen  Teils  (60)  verbunden  ist, 
und  daß  die  Anordnung  mit  Kolben  und  Zylinder 
betätigbar  ist,  um  das  verlängerbare  Endteil 
(110)  zu  verlängern  und  zurückzuziehen  und  das 
zweite  kanalförmige  Teil  (60)  relativ  zu  dem 
ersten  kanalförmigen  Teil  (56)  zu  verlängern 
und  zurückzuziehen  und  dadurch  die  Länge  der 
Auslegeranordnung  (52)  zu  verändern. 

11.  Material-Handhabungsfahrzeug  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  daß  der  hori- 
zontale  Schwenkstift  (178)  schwenkbar  das 
erste  Endteil  der  Auslegeranordnung  mit  dem 
vertikalen  Schwenkstift  (148)  verbindet. 

1.  Véhicule  de  manutention  de  matériau  pour 
utilisation  dans  une  mine  souterraine,  carac- 
térisé  en  ce  qu'il  comprend  une  caisse  mobile 
(12),  un  montage  de  flèche  (52)  s'étendant  à 
partir  de  ladite  caisse  mobile  (12),  ledit 
montage  de  flèche  (52)  possédant  un  premier 
tronçon  terminal  (56)  voisin  de  ladite  caisse 
mobile  (12)  et  un  second  tronçon  terminal  (60) 
espacé  dudit  premier  tronçon  terminal  (56)  et 



partant  de  ladite  caisse  mobile  (12),  un  axe 
d'articulation  (148)  fixé  à  ladite  caisse  mobile 
(12)  et  s'étendant  vers  le  haut  à  partir  d'elle, 
ledit  premier  tronçon  d'extrémité  (56)  du 
montage  de  flèche  étant  articulé  sur  ledit  axe 
d'articulation  dirigé  vers  le  haut  pour  permettre 
un  mouvement  pivotant  latéral  dudit  montage 
de  flèche  (52)  par  rapport  à  ladite  caisse  mobile 
(12),  un  premier  moyen  de  manoeuvre  (64,  66) 
monté  sur  ladite  caisse  mobile  (12)  et  relié  audit 
axe  d'articulation  (148)  pour  faire  pivoter  ledit 
montage  de  flèche  (52)  latéralement  par  rapport 
à  ladite  caisse  mobile  (12),  un  premier  moyen 
de  raccordement  (58)  pour  fixer  ledit  premier 
tronçon  terminal  (56)  du  montage  de  flèche  à 
ladite  caisse  mobile  (12),  ledit  premier  moyen 
de  raccordement  (58)  comportant  un  axe  d'arti- 
culation  horizontal  formant  un  axe  horizontal 
pour  assurer  des  déplacements  ascendants  et 
descendants  dudit  montage  de  flèche  (52)  par 
rapport  à  ladite  caisse  mobile  (12)  et  pour  arti- 
culer  ledit  premier  tronçon  terminal  (56)  du 
montage  de  flèche  sur  ledit  axe  d'articulation 
vertical  (148),  un  second  moyen  de  manoeuvre 
(80)  étant  relié  par  une  extrémité  audit  axe 
d'articulation  s'étendant  vers  le  haut  (148)  et  relié 
par  l'autre  extrémité  audit  premier  tronçon 
terminal  (56)  du  montage  de  flèche  pour 
soulever  et  abaisser  ledit  montage  de  flèche  (52) 
afin  d'assurer  des  déplacements  ascendants  et 
descendants  dudit  montage  de  flèche  (52), 
indépendamment  du  mouvement  pivotant  dudit 
montage  de  flèche  (52)  un  moyen  d'accro- 
chage  de  matériau  (62)  relié  au  second  tronçon 
terminal  (60)  du  montage  de  flèche  pour 
accrocher  de  matériau  à  faire  soulever  et 
déplacer  par  ledit  montage  de  flèche  (52),  ledit 
moyen  d'accrochage  de  matériau  (62)  compor- 
tant  un  élément-crochet  (132)  ayant  une  tige 
allongée  (134)  et  un  tronçon  terminal  crochu, 
un  dispositif  de  retenue  (138)  articulé  sur  ledit 
second  tronçon  terminal  (60)  du  montage  de 
flèche  pour  pivoter  vers  le  haut  et  vers  le  bas 
autour  d'un  axe  horizontal,  ledit  dispositif  de 
retenue  (138)  ayant  une  douille  (140)  pour 
recevoir  avec  liberté  de  rotation  ladite  tige 
d'élément-crochet  (134),  ledit  élément-crochet 
(132)  étant  suporté  par  ledit  dispositif  de 
retenue  (138)  avec  liberté  de  rotation  autour  de 
l'axe  allongé  de  ladite  tige  (134),  un  second 
moyen  de  raccordement  (128)  pour  raccorder 
ledit  dispositif  de  retenue  (138)  audit  second 
tronçon  terminal  (60)  de  l'élément-flèche,  ledit 
second  moyen  de  raccordement  (128)  étant  fixé 
audit  second  tronçon  terminal  (60)  de 
l'élément-flèche,  un  moyen  extensible  (106) 
pour  allonger  et  rétracter  ledit  second  tronçon 
terminal  (60)  du  montage  de  flèche  par  rapport 
audit  premier  tronçon  terminal  (56)  du  montage 
de  flèche,  et  ledit  moyen  extensible  (106)  ayant 
un  tronçon  terminal  (126)  fixé  audit  second 
moyen  de  raccordement  (128). 

2.  Véhicule  de  manutention  de  matériau 
selon  la  revendication  1,  caractérisé  en  ce  qu'il 
comporte  des  moyens  de  traction  au  sol  (20) 

reliés  à  ladite  caisse  mobile  (12)  pour  propulser 
ladite  caisse  mobile  (12)  dans  la  mine,  ladite 
caisse  mobile  (12)  ayant  un  tronçon  terminal 
avant  (16)  et  un  tronçon  terminal  arrière  (18),  et 
ledit  montage  de  flèche  (52)  s'étendant  vers 
l'avant  à  partir  dudit  tronçon  terminal  avant 
(18). 

3.  Véhicule  de  manutention  de  matériau 
selon  la  revendication  1  ou  2,  caractérisé  en  ce 
que  ladite  caisse  mobile  (12)  a  un  organe  de  bâti 
(14)  à  tronçon  s'etendant  vers  l'avant,  ledit  axe 
d'articulation  (148)  étant  placé  sur  ledit  tronçon 
s'étendant  vers  l'avant  dudit  organe  de  bâti 
(14),  et  ledit  montage  de  fléche  (52)  étant 
supporté  par  ledit  axe  d'articulation  (148)  pour 
décrire  ledit  mouvement  pivottant  latéral  par 
rapport  à  ladite  caisse  mobile  (12). 

4.  Véhicule  de  manutention  de  matériau 
selon  la  revendication  1,  caractérisé  en  ce  qu'il 
comporte  des  moyens  de  traction  au  sol  (20) 
reliés  à  ladite  caisse  mobile  (12)  pour  propulser 
ladite  caisse  mobile  (12)  dans  la  mine,  un  bâti 
s'étendant  longitudinalement  (14)  supporté  par 
ladite  caisse  mobile  (12),  un  générateur  de  force 
motrice  (34)  monté  sur  ledit  bâti  (14)  et 
accouplé  auxdits  moyens  de  traction  au  sol  (20), 
ledit  bâti  (14)  ayant  un  tronçon  terminal  avant 
(16)  et  un  tronçon  terminal  arrière  (18),  ledit  axe 
d'articulation  (148)  étant  disposé  sur  ledit 
tronçon  terminal  avant  de  bâti  (16)  dont  il  part 
vers  le  haut,  ledit  premier  tronçon  terminal  (56) 
du  montage  de  flèche  étant  relié  audit  axe 
d'articulation  (148)  et  ledit  second  tronçon 
terminal  du  montage  de  flèche  (60)  partant  vers 
l'avant  dudit  tronçon  terminal  avant  de  bâti 
(16),  ledit  second  moyen  de  manoeuvre  (80) 
s'étendant  vers  l'avant  à  partir  dudit  tronçon 
terminal  avant  de  bâti  (16)  en  position  de  super- 
position  audit  premier  tronçon  terminal  (56)  du 
montage  de  flèche,  et  un  poste  d'opérateur  (42) 
disposé  sur  ledit  bâti  (14)  pour  la  commande  du 
roulage  de  ladite  caisse  mobile  (12)  et  du 
mouvement  dudit  montage  de  fléche  (52). 

5.  Véhicule  de  manutention  de  matériau 
selon  l'une  quelconque  des  revendications 
précédentes,  caractérisé  en  ce  que  ledit 
montage  de  flèche  (52)  comporte  un  premier 
élément-flèche  allongé  (56)  relié  à  ladite  caisse 
mobile  (12)  et  audit  axe  d'articulation  (148) 
pour  pivoter  latéralement  par  rapport  à  ladite 
caisse  mobile  (12),  ledit  montage  de  flèche  (52) 
comportant  un  second  élément-flèche  allongé 
(60)  supporté  à  coulissement  par  ledit  premier 
élément-flèche  (56),  ledit  second  élément- 
flèche  (60)  étant  agencé  pour  s'étendre  et  se 
rétracter  par  rapport  audit  premier  élément- 
flèche  (56)  pour  modifier  par  là  la  longueur 
effective  dudit  montage  de  flèche  (52),  et  des 
moyens  pour  fixer  ledit  moyen  d'accrochage  de 
matériau  (62)  audit  second  élément-flèche  (60). 

6.  Véhicule  de  manutention  de  matériau 
selon  l'une  quelconque  des  revendications  1  à 
4,  caractérisé  en  ce  que  ledit  montage  de  flèche 
(52)  comporte  un  premier  élément-flèche  (56) 
et  un  second  élément-flèche  (60),  ledit  second 



élément-flèche  (60)  étant  mobile  longitudinale- 
ment  par  rapport  audit  premier  élément-flèche 
(56)  pour  conférer  par  extension  audit  montage 
de  flèche  (52)  une  longueur  choisie  d'avance, 
ledit  premier  élément-flèche  (56)  étant  relié  par 
arttcuiation  audit  axe  d'articulation  (148)  pour 
pivoter  autour  dudit  axe  d'articulation  hori- 
zontal  (178)  afin  de  déplacer  vers  le  haut  et  vers 
le  bas  ledit  montage  de  flèche  (52)  et  de  placer 
ainsi  ledit  moyen  d'accrochage  (62)  à  une 
hauteur  choisie  d'avance  par  rapport  à  ladite 
caisse  mobile,  ledit  second  moyen  de 
manoeuvre  (80)  étant  relié  par  une  extrémité 
audit  axe  d'articulation  (148)  et  par  l'extrémité 
opposée  audit  premier  élément-flèche  (56),  et 
ledit  second  moyen  de  manoeuvre  (80)  étant 
aligné  longitudinalement  avec  ledit  montage  de 
flèche  (52)  et  agissant  pour  soulever  et  abaisser 
lesdits  premier  et  second  éléments-flèches 
autour  dudit  axe  d'articulation  horizontal  (178). 

7.  Véhicule  de  manutention  de  matériau 
selon  l'une  quelconque  des  revendications 
précédentes,  caractérisé  en  ce  que  ledit  second 
élément-flèche  (60)  possède  un  tronçon 
terminal  supporté  à  coulissement  par  ledit 
premier  élément-flèche  (56)  et  un  tronçon 
terminal  opposé  s'étendant  à  partir  dudit 
premier  élément-fléche  (56),  ledit  moyen 
extensible  (106)  étant  relié  audit  premier 
élément-flèche  (56)  et  à  l'extrémité  opposée 
audit  tronçon  extrême  opposé  dudit  second 
élément-flèche  (60),  et  ledit  moyen  extensible 
(106)  assurant  l'extension  et  la  rétraction  dudit 
second  élément-flèche  (60)  par  rapport  audit 
premier  élément-flèche  et  par  là  une  modifi- 
cation  de  la  longueur  effective  dudit  montage  de 
flèche. 

8.  Véhicule  de  manutention  de  matériau 
selon  l'une  quelconque  des  revendications 
précédentes,  caractérisé  en  ce  que  ledit  axe 
d'articulation  (148)  est  fixé  à  ladite  caisse 
mobile  (12)  d'où  il  part  vers  le  haut  pour  former 
un  axe  pivot,  une  cage  (162)  entourant  ledit  axe 
d'articulation  (148)  et  étant  agencée  pour 
pivoter  autour  dudit  axe  pivot  de  celui-ci,  cette 
cage  (162)  ayant  une  embase  (164)  placée 
avec  liberté  de  mouvement  sur  ladite  caisse 
mobile  (12),  ledit  montage  de  flèche  (52)  étant 
relié  à  ladite  embase  (164)  pour  pivoter  avec 
elle,  et  ledit  premier  moyen  de  manoeuvre  (64, 
66)  étant  relié  à  ladite  embase  et  agissant  lors 
de  la  mise  en  action  pour  faire  pivoter  ladite 
embase  (164)  autour  dudit  axe  d'articulation 
(148)  et  faire  par  là  pivoter  ledit  montage  de 
flèche  (52)  latéralement  par  rapport  à  ladite 
caisse  mobile  (12). 

9.  Véhicule  de  manutention  de  matériau 
selon  l'une  quelconque  des  revendications 
précédentes,  caractérisé  en  ce  que  ledit  premier 

moyen  de  raccordement  (58)  comporte  un 
élement-axe  (178)  raccordant  ledit  premier 
tronçon  extrême  (56)  du  montage  de  flèche 
audit  axe  d'articulation  (148),  ledit  élément-axe 
(178)  formant  un  axe  horizontal  pour  le  mouve- 
ment  pivotant  dudit  montage  de  flèche  (52)  sur 
un  trajet  arqué  vertical,  ledit  second  moyen  de 
manoeuvre  (80)  étant  relié  à  articulation  audit 
axe  d'articulation  (148)  en  vue  de  pivoter  avec 
ledit  montage  de  flèche  suivant  un  trajet  arqué 
horizontal,  et  ledit  second  moyen  de  manoeuvre 
(80)  étant  aligné  longitudinalement  avec  ledit 
montage  de  flèche  (52)  et  agissant  pour  placer 
ledit  second  tronçon  extrême  (60)  du  montage 
de  fléche  à  une  hauteur  verticale  choisie 
d'avance. 

10.  Véhicule  de  manutention  de  martériau 
selon  l'une  quelconque  des  revendications 
précédentes,  caractérisé  en  ce  que  ledit 
montage  de  flèche  (52)  comporte  un  premier 
organe  en  forme  de  canal  (56)  ayant  une 
première  extrémité  reliée  à  ladite  caisse  mobile 
(12)  aux  fins  de  mouvement  pivotant  hori- 
zontal  et  vertical  et  une  seconde  extrémité 
s'étandant  vers  l'avant  à  partir  de  ladite  caisse 
mobile,  ledit  second  moyen  de  manoeuvre  (80) 
étant  aligné  avec  ledit  premier  organe  en  forme 
de  canal  (56)  et  s'étendant  longitudinalement 
suivant  sa  longueur,  un  moyen  pour  raccorder 
un  tronçon  extrême  dudit  second  moyen  de 
manoeuvre  (80)  à  ladite  seconde  extrémité 
dudit  premier  organe  en  forme  de  canal,  un 
second  organe  en  forme  de  canal  (60)  ayant  un 
premier  tronçon  terminal  reçu  à  coulissement 
dans  ledit  premier  organe  en  forme  de  canal 
(56)  et  un  second  tronçon  terminal  partant 
longitudinalement  dudit  premier  organe  en 
forme  de  canal,  un  ensemble  piston-cylindre 
(108)  disposé  dans  lesdits  premier  et  second 
organes  en  forme  de  canal  (56,  60),  ledit 
ensemble  piston-cylindre  (108)  ayant  une  partie 
terminale  formant  cylindre  raccordée  audit 
premier  tronçon  terminal  dudit  premier  organe 
en  forme  de  canal  (56)  et  un  tronçon  terminal 
extensible  (110)  raccordé  audit  second  tronçon 
terminal  dudit  second  organe  en  forme  de  canal 
(60),  et  ledit  ensemble  piston-cylindre  provo- 
quant  l'extension  et  la  rétraction  dudit  tronçon 
terminal  extensible  (110)  pour  mettre  en 
extension  et  rétraction  ledit  sedonde  organe  en 
forme  de  canal  (60)  par  rapport  audit  premier 
organe  en  forme  de  canal  (56)  et  modifier  ainsi 
la  longùeur  dudit  montage  de  flèche  (52). 

11.  Véhicule  de  manutention  de  matériau 
selon  la  revendication  1,  caractérisé  en  ce  que 
ledit  axe  d'articulation  horizontal  (78)  raccorde 
à  articulation  ledit  premier  tronçon  terminal  du 
montage  de  flèche  audit  axe  d'articulation  verti- 
cal  (148). 
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