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@  Mobile  loading  apparatus  and  method. 

Apparatus  (10)  and  method  for  loading  material,  par- 
ticularly  for  use  in  underground  mines.  The  apparatus  (10) 
has  a  body  supported  on  wheels  (25)  or  crawler  tracks, 
which  permits  movement  of  the  body  on  a  surface,  and  a 
conveyor  assembly  mounted  on  the  body  to  transport  mate- 
rial  from  a  front  portion  of  the  conveyor  assembly  (27)  to  a 
rear  portion  thereof.  Advancing  structure  (82,  84,  85) 
cooperates  with  the  conveyor  assembly  to  cause  essentially 
axial  movement  of  the  conveyor  assembly  (27)  as  a  reaction 
to  force  from  the  advancing  structure  (82,  84,  85).  Penetrat- 
ing  structure  (50)  mounted  adjacent  the  front  portion  of  the 
conveyor  (27)  is  adapted  to  be  forced  into  material  to  be 
loaded  and  is  rotationally  oscillated  about  a  horizontal 
transverse  axis  disposed  normally  to  the  longitudinal  axis 
to  facilitate  penetration  of  the  material.  Use  of  advancing 
(82,  84,  85)  structure  to  force  the  penetrating  structure  (50) 
into  the  material  eliminates  necessity  for  tractive  forces 
applied  to  the  wheels  or  tracks  of  conventional  machines, 
thus  overcoming  scuffing  or  wear  problems  associated  with 
such  wheels  or  track.  The  body  itself  either  carries  the  fixed 
conveyor  assembly  and  is  moved  by  the  advancing  struc- 
ture  as  a  total  assembly,  or  alternatively  the  body  is  fixed 
by  anchoring  structure  and  the  advancing  structure  moves 
the  conveyor  assembly  relative  to  the  body.  The  front  por- 
tion  of  the  conveyor  can  be  raised  to  enter  the  material  at 
a  higher  elevation. 



T h e   invention  relates  to  an  apparatus  and  method  for  

loading  loose  material   onto  a  conveyor,  for  subsequent  filling  of  a  c o n v e -  

yance,  part icularly  for  use  in  underground  mines  when  mucking. 

In  underground  excavation,  rock  which  has  been  f r a g m e n t e d  

by  blasting  is  removed  from  the  working  area  during  a  "mucking"  opera t ion .  

The  rock  or  muck  pile  commonly  has  a  steep  angle  of  repose  which  can  be  

difficult  to  pene t ra te   by  a  bucket  or  other  implement  used  for  removing  the  

muck.  If  a  loading  apparatus  carrying  the  bucket  or  equivalent  u t i l i zes  

t ract ive  force  from  ground  contacting  means,  eg.  wheels  or  crawler  t r acks ,  

which  can  be  termed  mobile  mounting  means,  rapid  wear  of  the  mount ing 

means  and  power  train  producing  the  t ract ive  effort  results  due  to  scuf f ing  

and  heavy  forces  incurred .  

Loading  apparatus  for  mucking  operations  commonly  in- 

clude  a  conveyor  assembly  having  a  gathering  device  at  one  end,  for  example  

a  bucket,  a  backhoe,  gathering  arms  or  a  scraper,  which  is  adapted  to  load 

material   onto  a  fixed  apron  or  hopper  for  feeding  onto  a  lower  portion  of  t he  

conveyor.  The  gathering  devices  sometimes  require  a  high  degree  o f  

operator   skill,  usually  suffer  from  high  wear  rate  and  low  capacity  and,  if 

used  with  an  ar t icula ted  boom,  require  some  considerable  head  room  for  

operation  which  can  be  inappropriate  in  a  low  head  room  mine.  The  apron  of  

the  conveyor  assembly  is  forced  into  the  muck  pile  by  driving  the  a p p a r a t u s  

forward,  resulting  in  the  rapid  wear  of  the  drive  train  as  outlined  above,  and 



also  in  wear  of  the  gathering  devices.  Commonly,  excessive  undulations  or 

undesirable  gradients  of  the  ground  supporting  the  apparatus,  and  res i l ience  

of  tires  or  suspension  result  in  poor  control  of  the  scraper,  bucket  or  apron, 
with  consequent  poor  control  of  the  plane  of  the  resulting  road  bed  under  the  

muck  heap.  The  scraper  or  bucket  of  the  gathering  device  usually  loads  the  

conveyor  in  a  series  of  discrete  feeding  strokes  interspersed  with  non- 

productive  recovery  strokes,  and  thus  material   is  fed  in termi t tent ly   onto  the  

apron  reducing  potential  product ion .  

Attempts   have  been  made  to  reduce  the  i n t e r m i t t e n t  

nature  of  feeding  of  material   onto  the  conveyor  by  use  of  auxiliary  or  es -  

sentially  continuous  feeder  devices  designed  to  feed  material   onto  t he  

conveyor  at  a  more  constant  rate  than  buckets,  etc.  Some  devices  use 

vibrating  or  reciprocating  fingers  adjacent  the  leading  portion  or  apron  of  

the  conveyor  to  loosen  material   in  the  muck  pile  to  faci l i tate   entry  of  the  

apron  or  penetrat ing  lip  as  the  conveyor  is  advanced  into  the  muck  pile. 

Many  of  these  devices  have  an  excessive  number  of  parts  which  are  exposed 

to  wear  when  disturbing  a  muck  pile,  and  it  is  felt  that  they  would  not  be 

appropriate  for  material   normally  encountered  in  the  harsh  environment  of 

mucking  operations in  hard  rock  excavation.  Devices  of  these  general  types  

are  shown  in  United  States  Patents  11,855,998  (Shannon);  #1,903,672  (Hauge); 

#1,414,398  (Dennis)  and  $1,878,037  (Vodoz).  Other  loading  devices  having  a 

vibrating  trough  or  plate  adjacent  the  leading  portion  of  the  conveyor  have 

been  used  in  coal  mining  in  combination  with  vibrating  or  shaking  conveyors.  
The  plate  is  mounted  directly  on  the  conveyor  to  shake  therewith,  but  such 

devices  would  be  inappropriate  in  hard  rock  mining,  and  furthermore,   a re  

limited  by  a  very  shallow  angle  of  operation,  thus  requiring  excessively  long 

conveyors  to  attain  a  reasonable  discharge  height  onto  a  waiting  convey-  

ance .  



The  invention  reduces  difficulties  and  disadvantages  of  the  

prior  art  by  providing  a  loading  apparatus  which  enables  a  penetrat ing  means  

at  a  forward  end  of  a  conveyor  assembly  to  be  fed  essentially  cont inuously 

into  a  muck  heap  for  a  relatively  long  working  stroke,  without  the  use  o f  

complex  and  separate  gathering  devices,  thus  increasing  productivity  and 

decreasing  maintenance  problems.  During  the  working  stroke,  material   f rom 

the  heap  is  distributed  onto  the  conveyor  in  an  essentially  continuous  manner  

as  the  conveyor  is  advanced  into  the  muck  heap.  If  desired,  the  appa ra tu s  

can  secure  itself  to  stat ionary  surroundings  to  provide  a  anchor  so  that  the  

penetra t ing  means  can  be  forced  into  the  muck  pile  by  forcing  or  r eac t i ng  

against  the  anchor,  thus  eliminating  necessity  of  t ract ive  effort  and 

resulting  wear  of  wheels  or  crawler  track  that  are  usually  used. 

A  mobile  loading  apparatus  according  to  the  invention  has  a 

body  and  a  conveyor  assembly  mounted  on  the  body.  The  conveyor  assembly  
is  adapted  to  transport  material   from  a  front  portion  of  the  conveyor  

assembly  to  a  rear  portion  thereof  along  a  longitudinal  conveyor  axis.  The 

apparatus  has  advancing  means  cooperating  with  the  conveyor  assembly  to  

cause  essentially  axial  movement  of  the  conveyor  assembly  as  a  reaction  to  

force  from  the  advancing  means.  The  apparatus  also  has  penetrat ing  means  

mounted  adjacent  the  front  portion  of  the  conveyor.  The  penetrat ing  means  

is  adapted  to  be  rotationally  oscillated  about  a  horizontal  t r ansve r se  

penet ra tor   axis  disposed  normally  to  the  longitudinal  axis  to  f a c i l i t a t e  

penetra t ion  of  the  material   to  be  loaded  onto  the  conveyor  assembly.  

Anchoring  means  can  be  provided  to  cooperate   with  surroundings  ad j acen t  

the  apparatus  to  resist  reaction  to  penetrat ion  forces  generated  on  t he  

penet ra t ing   means.  When  the  advancing  means  cooperates  with  the  

anchoring  means  to  force  the  penetra t ing  means  into  the  material  to  

faci l i ta te   loading  of  the  material  onto  the  conveyor,  this  penetrat ion  is 



independent  of  t ractive  effort  from  wheels  or  crawler  tracks.  The  f ron t  

portion  of  the  conveyor  assembly  preferably  is  hinged  to  the  rear  portion  for 

swinging  about  a  horizontal  transverse  conveyor  axis,  and  preferably  forward  

elevating  means  extend  between  the  front  portion  of  the  conveyor  assembly 
and  the  body  so  that  actuation  of  the  elevating  means  swings  the  f ron t  

portion  about  the  transverse  conveyor  axis  and  raises  or  lowers  t he  

penetrat ing  means.  In  one  embodiment,   in  which  the  mobile  mounting  means  

are  wheels  running  on  railroad  tracks,  the  anchoring  means  can  be  re leasably  

engaged  to  the  rigid  s tructure  adjacent  the  apparatus,  eg.  the  tracks,  and 
the  advancing  means  extend  between  the  anchoring  means  and  the  body  so 

that,  when  actuated,   the  apparatus  rolls  towards  the  material  to  be  loaded, 
thus  forcing  the  penetrat ing  means  into  the  material.   In  a  second 

embodiment  which  is  mounted  on  endless  crawler  tracks,  the  conveyor  
assembly  has  a  conveyor  supporting  frame  carrying  the  conveyor,  and  t he  

supporting  frame  is  movable  relative  to  the  body  along  the  longitudinal  axis 

of  the  conveyor  assembly.  In  the  second  embodiment,   the  anchoring  means  

secures  the  body  itself  to  stat ionary  surroundings,  and  the  advancing  means  

moves  the  conveyor  assembly  relative  to  the  body.  In  a  third  embodiment,  a 

secondary  conveyor  assembly  Is  fitted  below  and  rearward  of  the  first  or 
primary  conveyor  to  provide  a  stationary  discharge  point.  In  each  case,  the  

penetrat ing  means  is  guided  in  a  controlled  direction  by  either  the  rai ls  

carrying  the  body,  or  the  body  of  the  apparatus  which  supports  the  conveyor  
assembly  as  it  moves  relative  to  the  body.  In  each  case,  the  force  to  drive 

the  penetrat ing  means  into  the  muck  heap  is  t ransferred  through  the  body 
and  anchoring  means  to  the  surroundings,  and  thus  scuffing  and  drive  t ra in  

wear  is  essentially  eliminated.  In  some  embodiments,   part icular   modes  of 

oscillation  of  the  penetrat ing  means  can  be  selected  by  monitoring  loading 

conditions.  If  loading  conditions  are  difficult,  the  penetrat ing  means  can  be 

raised  so  as  to  penet ra te   the  muck  heap  at  a  higher  position,  thus  reducing 

load  thereon.  Also,  in  the  rail  mounted  first  embodiment,   the  conveyor  

assembly  can  be  mounted  for  swivelling  about  a  vertical  swivel  axis  to  load 



material   disposed  to  one  side  of  the  appara tus .  

A  method  according  to  the  invention  is  for  use  with  a 

loading  apparatus  having  a  body  and  a  conveyor  assembly  mounted  on  the  

body  and  adapted  to  transport  material   from  a  front  portion  of  the  conveyor  

assembly  to  a  rear  portion  thereof  along  a  longitudinal  conveyor  axis.  The 

front  portion  has  a  penetrat ing  means  and  the  method  is  charac ter ized   by 

advancing  the  penetrat ing  means  into  the  material   to  be  loaded,  and,  when 

required,  simultaneously  rotationally  oscillating  the  penetrat ing  means  about  

a  horizontal  transverse  axis  disposed  normally  to  the  longitudinal  axis  to  

facil iate  loading  of  material  onto  the  conveyor.  The  method  is  f u r t h e r  

charac te r ized   by,  prior  to  advancing  the  penetra t ing  means  into  the  ma te r i a l  

to  be  loaded,  anchoring  the  body  relative  to  the  surroundings  with  anchor ing 

means  and  forcing  against  the  anchoring  means  to  overcome  resistance  t o  

penetrat ion  of  the  material.   If  desired,  prior  to  advancing  the  p e n e t r a t i n g  

means  into  the  material   to  be  loaded,  the  method  can  be  f u r t h e r  

charac te r ized   by  swinging  the  conveyor  assembly  about  a  vertical  swivel  

axis  so  as  to  approach  material   disposed  to  one  side  of  the  conveyor  
assembly.  

P r e f e r r e d   a p p a r a t u s   and  m e t h o d   a c c o r d i n g  
to   t h e   i n v e n t i o n   f o r   t h r e e   e m b o d i m e n t s   w i l l   now  b e  

d e s c r i b e d   h a v i n g   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h :  

Figure  I  is  a  simplified  f ragmented  top  plan  view  of  a  rail  mounted  

loading  apparatus  according  to  the  invention,  shown  on  a 

portion  of  a  movable  rail  bed,  with  portions  of  the  ap-  



paratus  shown  broken  away  for  c la r i ty ,  

Figure  2  is  a  simplified  f ragmented  side  elevation  of  the  appa ra tus  
of  Figure  1,  drawn  at  a  larger  scale  than  Figure  1,  the  

apparatus  being  shown  in  full  outline  in  a  lowered  posit ion 

and  partially  in  broken  outline  in  a  raised  posit ion,  

Figure  3  is  a  simplified  fragmented  transverse  section  generally  on 
line  3-3  of  Figure  2,  showing  swivellable  mounting  means,  

Figure  4  is  a  simplified  fragmented  transverse  section  generally  on 
line  4-4  of  Figure  2,  showing  swivelling  means,  

Figure  5  is  a  simplified  top  plan  of  a  second  embodiment  of  the  

invention,  shown  in  full  outline  in  a  lowered  and  r e t r a c t e d  

position,  and  partially  in  broken  outline  in  extended  posi-  

tions,  with  anchoring  means  thereof  shown  in  broken 

outline  ex tended ,  

Figure  6  is  a  simplified  f ragmented  side  elevation  of  the  second 

embodiment  of  Figure  5,  drawn  at  a  larger  scale  than  

Figure  5,  the  apparatus  being  shown  in  full  outline  with  a 

portion  re t racted,   and  partly  in  broken  outline  with  the  

portion  extended  and/or  ra ised,  

Figure  7  is  a  simplified  f ragmented  section  generally  on  line  7-7  of 

Figure  6  showing  an  advancing  cylinder  and  a  portion  of  the  

body  and  conveyor  assembly,  

Figure  8  is  a  simplified  transverse  section  on  line  8-8  of  Figure  6 

showing  a l ternate   anchoring  or  levelling  means.  



Figure  9  . is  a  simplified  side  elevation  of  a  third  embodiment  of  t h e  

invention  shown  in  a  re t rac ted   and  lowered  conf igura t ion ,  

Figure  10  is  a  simplified  top  plan  of  the  third  embodiment   shown  in 

the  re t rac ted   configuration  of  Figure  9, 

Figure  11  is  a  simplified  section  on  line  II-II  of  Figure  9, 

Figure  12  is  a  simplified  f ragmented  side  elevation  of  a  fo rward  

portion  of  the  third  embodiment  shown  in  an  ex t ended  

conf igura t ion ,  

Figure  13  is  a  simplified  f ragmented  detail  section  on  line  13-13  o f  

Figure  12, 

Figure  14  is  a  simplified  f ragmented  detail  section  on  line  14-14  o f  

Figure  12,  and 

Figure  15  is  a  simplified  and  sectioned  side  elevation  at  en la rged  

scale  of  a  forward  portion  of  a  primary  conveyor  assembly  

and  associated  penetrat ing  means .  

Figure  16  is  a  simplified  diagram  of  compound  oscillating  means  using 

hydraulic  cylinders  in  ser ies .  

Referring  mainly  to  Figures  I  and  2,  a  rail  mounted  loading 



apparatus  10  according  to  the  invention  is  shown  supported  on  a  pair  o f  

spaced  rails  12  of  a  railroad  track  carried  on  a  movable  rail  platform  14 

which  has  a  forward  end  15.  The  platform  14,  which  can  be  of  the  type  

described  in  Canadian  Patent  #719,987,  is  supported  on  the  ground  16  and,  by 

known  means,  is  advanced  in  direction  of  an  arrow  17  towards  a  muck  pile  or  

loose  material   to  be  excavated,  not  shown.  The  rails  12  are  securely  fixed  to  

the  platform  14  to  withstand  penetrat ion  forces  as  will  be  described,  and  if 

the  platform  is  not  used,  a l ternat ive  means  of  securely  fixing  the  rails  to  the  

ground  16  is  requi red .  

The  apparatus  10  has  a  body  20  supported  on  front  and  r e a r  

wheeled  bogies  22  and  23  respectively,   each  bogie  carrying  two  pairs  of  

flanged  wheels,  severally  25,  adapted  to  engage  the  rails  12.  The  wheels  25 

and  associated  bogies  serve  as  mobile  mounting  means  for  supporting  and 

permit t ing  movement  of  the  body  on  a  supporting  surface,  namely  the  rails.  

The  apparatus  has  a  conveyor  assembly  27  mounted  on  the  body  and  adap t ed  

to  transport  material   from  a  front  portion  29  of  the  conveyor  assembly  to  a 

rear  portion  30  thereof  along  a  longitudinal  conveyor  axis  32.  The  conveyor  

assembly  has  a  conveyor  supporting  frame  34  which  is  divided  into  front  and 

rear  conveyor  frames  35  and  36  which  are  hinged  together  at  a  hor izonta l  

transverse  conveyor  hinge  axis  38.  Thus,  the  front  portion  of  the  conveyor  

assembly  is  hinged  to  the  rear  portion  thereof  for  swinging  about  a  hinge  a t  

the  hinge  axis  38.  The  conveyor  assembly  also  includes  a  chain  conveyor  40, 

in  which  four  endless  parallel  conveyor  chains,  shown  in  broken  line,  ex t end  

around  front  and  rear  sprocket  shafts  41  and  42  respectively  journalled  on 

the  respective  conveyor  portions,  pass  over  idlers,  not  shown,  and  are  driven 

by  chain  transmission  drive  means  45  cooperating  with  the  chains  as  they 

pass  around  the  rear  portion.  A  chain  conveyor  is  preferred  for  heavy  duty 

work  and  steep  conveyor  angles,  but  if  desired  a  cleated  belt  conveyor  or 

other  means  can  be  subs t i tu t ed .  



Parallel  elevating  cylinders  47  and  48  extend  between  t h e  

front  portion  29  of  the  conveyor  assembly  and  the  body  20  and  serve  as  

elevating  means  so  that,  when  actuated,   the  front  portion  swings  about  t h e  

transverse  conveyor  axis  38  and  raises  or  lowers  the  portion  29.  Connec t ions  

of  the  cylinders  47  and  48  to  the  front  portion  29  and  the  body  20  are  p a r t i a l  

universal  connections  to  permit  swivelling  of  the  conveyor  as  will  be  de s -  

cribed.  The  cylinders  47  and  48  serve  as  forward  elevating  means  ex tending  

between  the  front  portion  and  s t ructure   associated  with  the  rear  portion,  in 

this  instance  the  body.  A  penetrat ing  means  50  according  to  the  invention  is 

hinged  adjacent  an  extreme  forward  end  of  the  front  portion  of  the  conveyor  

assembly  for  limited  rotation  about  a  horizontal  transverse  penetra tor   axis  

53  which  is  disposed  normally  to  the  longitudinal  conveyor  axis  32  and  is  also 

concentric  with  an  axis  of  rotation  of  the  sprocket  shaft  4L  The  p e n e t r a t i n g  

means  50  is  a  shallow  wedge-like  apron  or  shovel  that  is  forced  into  t he  

muck  pile  and  has  a  reinforced  penet ra tor   tip  52  to  resist  wear  as  it  is 

forced  into  the  muck  pile.  A  similar  penetrat ing  means  is  described  in 

greater   detail  with  reference  to  Figure  16.  The  penetrat ing  means  also  has 

upwardly  extending  arms  57  and  58,  and  a  pair  of  spaced  parallel  osc i l la t ing  

cylinders  61  and  62  extend  from  the  arms  57  and  58  respectively  to  

in terconnect   to  brackets  63  and  64  respectively  of  the  front  portion.  It  c an  
be  seen  that  actuation  of  the  oscillating  cylinders  61  and  62  acting  on  t he  

arms  57  and  58  swings  the  penetrat ing  means  from  a  datum  position  shown 

at  66  which  is  an  extension  of  an  upper  surface  of  the  conveyor  through 

upper  and  lower  angles  67  and  68  which  can  be  about  85°  and  30° 

respectively.   Clearly,  the  angles  67  and  68  are  variable  and  can  be  zero ,  

depending  on  the  location  of  the  penetrat ing  means  relative  to  fixed  rock 

and  to  the  front  portion  29.  The  means  50  can  also  be  made  to  oscillate  a t  

part icular   frequencies  through  relatively  small  angles  as  will  be  described.  

With  reference  also  to  Figures  3  and  4,  the  body  20  has 

chassis  members  70  and  71  to  which  the  front  and  rear  bogies  22  and  23  a r e  

swivel lably  



connected  in  a  normal  manner  as  for  rail  mounted  carriages.  The  body  also 

has  an  outer  frame  74  connecting  the  chassis  members  which  carries  the  conveyor  

assembly  27  and  s tructure  associated  therewith.  Thus,  the  outer  frame  74 

houses  a  power  plant  73  for  moving  the  apparatus  along  the  rails  as  required,  

and  also  for  powering  the  conveyor  assembly  27  and  actuating  the  various 

hydraulic  and  electrical  components.  The  member  71  and  the  bogie  23 

are  mounted  for  relative  swivelling  movement  therebetween  and  are  coupled 

together  through  a  swivel  bearing  assembly  77  having  a  swivel  axis  78  as 

seen  in  Figure  3.  As  seen  best  in  Figures  I  and  4,  a  swivel  cylinder  79 

extends  transversely  between  a  central  portion  76  of  the  body  20  and 

the  outer  frame  74  and  is  adapted  to  swing  the  outer  f r a m e  

relative  to  the  bogies  about  the  swivel  axis  78.  The  bogie  22 

is  connected  to  the  central  portion  76  of  the  body  20  by  a  bogie  swivel 

bearing  80  and  cylinder  body  81  of  the  cylinder  79  is  connected  by  t runnion 

mounts  to  the  portion  76.  The  chassis  member  70  has  a  plate-like  hor izonta l  

base  with  a  rectangular  opening  69  to  accept  the  central  portion  76  the re in  

as  a  sliding  fit.  The  opening  69 

is  of  sufficient  size  to  provide  clearance  for  relative  limited  l a t e ra l  

swinging  movement  of  the  portion  76.  As  the  combination  of  the  frame  74 

and  the  conveyor  assembly  27  is  swung  about  the  swivel  axis  78,  the  f ron t  

portion  29  swings  between  limits  29.1  and  29.2  and  the  rear  portion  30  swings 
between  limits  30.1  and  30.2  as  shown  in  Figure  1.  If  necessary,  s tab i l izers ,  

not  shown,  can  be  provided  to  extend  downwardly  from  outer  portions  of  t he  

frame  74  to  engage  the  ground  to  prevent  over  turning  of  the  appa ra tus  
when  the  upper  portion  approaches  the  limits  of  swinging  relative  to  the  

chassis.  Thus,  it  can  be  seen  that  the  conveyor  assembly  is  mounted  on  t he  

body  for  limited  lateral  swinging  about  an  essentially  vertical  swivel  axis  so 

as  to  permit  collection  of  material  disposed  to  one  side  of  the  front  por t ion 
of  the  conveyor  when  in  a  central  posit ion.  

An  advancing  cylinder  82  has  a  cylinder  upper  end  con-  



nected  to  a  bracket   83  connected  to  the  chassis  70,  and  an  extensible  and 

re t rac tab le   piston  rod  84  connected  to  a  releasable  rail  clamp  85  which  can  
be  clamped  onto  an  adjacent  rail  12  or  adjacent  rail  platform  structure.   Any 

clamp  of  sufficient  gripping  force  can  be  used,  and  is  preferably  o p e r a t e d  
remotely.  A  lift  cylinder  88,  broken  outline,  extends  between  the  advancing 

cylinder  82  and  the  body  so  as  to  raise  the  rail  clamp  85  when  required,  so  as 

to  avoid  in ter ference   with  obstructions  adjacent  the  ground,  and  s t r u c t u r e  

associated  with  the  rail  when  the  apparatus  10  is  mobile.  A  s imi la r  

advancing  cylinder  90,  and  respective  lift  cylinder,  not  shown,  are  provided 

on  an  opposite  side  of  the  body  to  engage  the  opposite  rail  or  equivalent  wi th  

a  similar  rail  clamp  91.  The  advancing  and  lift  cylinders  are  connected  t o  

respective  s t ructure   through  partial  universal  joints  or  equivalents  to  p e r m i t  
limited  lateral  and  vertical  swinging  of  the  cyl inders.  

It  can  be  seen  that,  when  the  two  rail  clamps  are  c l amped  

on  appropriate  rails,  and  the  advancing  cylinders  82  and  90  are  r e t r a c t e d ,  
the  apparatus  10  is  moved  in  direction  of  the  arrow  17  so  that  the  p e n e t r a t i n g  

means  50  is  forced  into  the  muck  pile,  and  as  will  be  described,  when  t he  

means  50  is  oscillated,  material   is  fed  at  relatively  low  energy  r e q u i r e m e n t s  
onto  the  conveyor.  The  apparatus  is  thus  moved  forwardly  independently  o f  

t ract ive  effort  from  the  wheels,  and  thus  the  wheels  could  freewheel  while 

the  advancing  cylinders  are  actuated,   thus  eliminating  scuffing  and  dr ive  

strain  wear .  It  can  be  seen  that  the  rail  clamps  85  and  91  serve  as  anchoring 

means  which  are  adapted  to  cooperate  with  surroundings  adjacent  the  

apparatus,  that  is  to  releasably  engage  rigid  s tructure,   ie.  the  rails,  so  as  to  

resist  reaction  to  penetra t ion  forces  generated  on  the  penetrat ing  means,  or 

in  other  words,  to  permit  the  advancing  means  to  force  against  t he  

anchoring  means  to  drive  the  penetra t ing  means  into  the  muck  pile.  The 

advancing  cylinders  82  and  90  are  seen  to  be  extensible  and  r e t r a c t a b l e  

means  extending  between  the  anchoring  means  and  the  body  and  serve  as 

advancing  means  cooperating  with  the  anchoring  means  to  force  t h e  



penetrat ing  means  into  the  material   to  be  t ransported  onto  the  conveyor ,  
but  equivalent  advancing  means  could  be  substituted.  In  this  p a r t i c u l a r  

instance,  the  wheels  are  adapted  to  run  on  tracks,  preferably  on  a  movable  

rail  platform,  and  the  anchoring  means  is  a  releasable  rail  clamp  adapted  to  

engage  at  least  one  of  the  rails  or  tracks,  but  clearly,  equivalent  wheels  and 

complementary   tracks,  or  equivalents  can  be  substi tuted,   with  other  means  

tcperm i t   the  anchoring  means  to  engage  non-moving  or  rigid  surroundings.  

In  operation,  referring  mainly  to  Figures  1  and  2,  t he  

movable  rail  platform  14  is  positioned  so  that  the  forward  end  thereof  15  is 

closely  adjacent  the  muck  pile,  and  the  apparatus  10  moves,  for  example  by 

power  applied  to  the  wheels  25,  so  that  the  front  portion  29  extends  beyond 

the  end  15  to  be  close  to  the  muck  pile.  The  elevating  cylinders  47  and  48 

are  ac tuated  so  that  a  lower  surface  of  the  penetrat ing  means  50  is  closely 

adjacent  the  ground  16  so  that  the  means  50  can  approach  a  lower  portion  of 

the  muck  heap.  The  advancing  cylinders  are  extended  to  full  extension  and 

the  respective  lift  cylinders  are  actuated  to  position  the  rail  clamps  85  and 

91  over  the  appropriate  rail  12,  the  rail  clamps  then  being  actuated  so  t h a t  

they  grip  the  rails 12.  The  advancing  cylinders  82  and  90  are  r e t r a c t e d  

equally,  thus  forcing  the  penetrat ing  means  into  the  muck  heap,  and 

pushing  material  onto  the  conveyor  assembly.  As  resistance  to  p e n e t r a t i o n  

increases,  the  operator  can  rotationally  oscillate  the  the  penetrating  means  

about  the  penetra tor   axis  53,  ie.  by  swinging  the  penetrat ing  means  up  and 

down  through  the  angles  67  and  68  which  assists  in  penetration.   If  excess ive  

resistance  to  penetrat ion  is  met,  the  front  portion  29  can  be  raised  by 

extending  the  elevating  cylinders  47  and  48,  so  that  the  penetrat ing  means  

penet ra tes   the  muck  heap  at  a  higher  elevation,  thus  reducing  load  on  t h e  



penetra t ing  means  and  facil i tat ing  entry.  Material  disturbed  by  osci l la t ions  

of  the  means  50  falls  onto  the  means  50  and  is  pushed  rearwardly  onto  t he  

conveyor  and  moved  upwardly  along  the  portion  29  onto  the  portion  30  f rom 

where  it  is  discharged  into  a  waiting  conveyance,  not  shown,  from  a  rear  end 

of  the  rear  portion  30.  The  rear  end  of  the  conveyor  assembly  sweeps  over  

the  conveyance  during  the  stroke  of  the  advancing  cylinders  and  d i s t r ibu tes  

material  generally  evenly  in  the  conveyance.  When  the  cylinders  82  and  90 

are  fully  re t racted,   the  advancing  ceases.  The  rail  clamps  are  released  and 

the  advancing  cylinders  are  actuated  to  reposition  the  ra i l  

clamps  in  a  more  forward  position,  and  the  rail  clamps  are  again  actuated  to  

grip  and  the  cycle  is  r e p e a t e d .  

The  oscillations  permit  the  tip  of  the  penetrat ing  means  to  

pene t ra te   into  the  muck  heap  in  an  essentially  continuous  manner,  thus  

producing  an  essentially  continuous  stream  of  material   falling  onto  t h e  

conveyor  assembly,  and  essentially  eliminating  the  in te rmi t ten t   feeding  of  

material   onto  the  conveyor  assembly  which  is  inherent  in  prior  art  a p p a r a t u s  

using  scrapers,  buckets,  etc.  If  the  cylinders  47  and  48  are  not  actuated  t o  

raise  the  penetrat ing  means  50,  the  means  50  follows  a  path  dependent  on 

inclination  of  the  rails  and  this  improves  control  of  the  angle  of  the  resu l t ing  

bed.  The  penetrat ing  means  can  be  oscillated  at  an  optimum  frequency,  or  a  

combination  of  frequencies  as  will  be  described  with  reference  to  Figure  16, 

and  the  penetra t ing  means  can  be  raised  as  required  to  enhance  m a t e r i a l  

removal  without  use  of  the  power  train  or  scuffing  of  the  wheels  and  rails.  

A  typical  range  of  frequencies  might  be  between  ten  and  several  thousand 

cycles  per  minute  for  a  total  amplitude  swing  of  between  zero  and  t h i r t y  
'  degrees,  or  a l ternat ively  a  maximum  total  tip  displacement  of  about  t w e n t y  

to  thirty  cent imeters .   It  would  be  usual  to  combine  the  higher  f r equency  

with  the  smaller  amplitude  and  vice  versa .  



A  second  embodiment  loading  apparatus  130  differs  f rom 

the  loading  apparatus  10  of  Figures  1  through  4  by  substituting  a  track  l ay -  

ing  or  crawler  track  mounting  means  132  for  the  wheels  25  and  railroad  t r ack  

12.  Also,  because  the  crawler  tracks  132  can  be  positioned  relatively  easily 

on  the  ground  131,  the  swivelling  conveyor  assembly  of  Figures  1  through  4 

has  been  replaced  with  a  non-swivelling  al ternat ive  conveyor  assembly  134, 
which  also  has  other  differences  as  will  be  described.  The  apparatus  130  has 

a  body  135  mounted  on  the  crawler  tracks  132  and  a  plurality  of  ro l le r  

bearing  assemblies  137  which  support  the  conveyor  assembly  to  p e r m i t  

longitudinal  movement  of  the  conveyor  assembly  as  will  be  described  with 

reference  to  Figure  7.  The  conveyor  assembly  134  has  a  longitudinal  con-  

veyor  axis  133  and  a  conveyor  supporting  frame  129  carrying  a  conveyor,  t he  

frame  129  having  front  and  rear  portions  139  and  140,  the  front  portion  being 

hinged  to  the  rear  portion  for  swinging  about  a  horizontal  t r ansve r se  

conveyor  hinge  axis  142.  The  rear  portion  140  is  carried  on  a  longitudinal  rai l  

or  ram  means  141  complementary  to  the  bearing  assemblies  137  as  will  be 

described  with  reference  to  Figure  7.  The  ram  or  rail  means  141  is  mounted  

in  the  bearing  assemblies  137  which  serve  as  a  complementary  ram  socket  or 

linear  bearing  guide  means  148.  The  resulting  combination  of  ram  and  socke t  

permits  longitudinal  movement  of  the  conveyor  supporting  frame  in 

direction  of  an  arrow  144  from  a  re t rac ted   or  rearmost   position  of  t h e  

conveyor  assembly  as  shown,  to  a  foremost  or  extended  position  of  t he  

conveyor  assembly,  not  shown.  An  extended  position  of  an  equivalent  r am 

means  of  a  third  embodiment  is  shown  in  Figure  12,  and  will  be  descr ibed  

later.  The  body  contains  a  suitable  motor  and  hydraulic  pumps,  and  o t h e r  

known  equipment  for  driving  the  crawler  tracks,  and  for  operating  various 

hydraulic  and  electr ical   equipment  as  will  be  descr ibed.  



The  body  carries  a  pair  of  parallel  conveyor  advanc ing  

cylinders  146  and  147  which  extend  between  the  body  and  the  ram  means  141, 

which  is  secured  to  and  thus  is  effect ively  part  of  the  rear  portion  140  of  the  

conveyor  assembly.  Thus,  from  the  position  shown  in  Figure  6,  actuation  o f  

the  cylinders  146  and  147  advances  the  conveyor  assembly  axially  in  d i r ec t ion  

of  the  arrow  144  so  that  the  forward  portion  139  attains  a  position  139.1  when 

the  advancing  cylinders  are  fully  actuated.   The  rear  portion  140  moves  with 

the  front  portion  139  and  moves  along  the  body  until  an  extreme  rear  end  151 

of  the  portion  140  becomes  close  to  a  rear  end  of  the  body.  A  rear  e leva t ing  

cylinder  149  extends  between  a  rear  portion  150  of  the  ram  means  141  and  the  

rear  portion  140,  and  can  raise  the  rear  portion  to  a  raised  position  140.1,  as 
shown  in  Figure  6  to  provide  clearance  for  the  end  151  of  the  conveyor  over  a 

conveyance,  not  shown,  which  can  be  positioned  to  receive  material  fall ing 

from  the  conveyor.  Thus,  the  rear  portion  is  adapted  for  swinging  about  the  

conveyor  hinge  axis  142  and,  because  the  cylinder  149  is  mounted  on  the  r am 

means  141,  it  can  accomodate   the  longitudinal  sliding  of  the  rear  por t ion  

when  the  advancing  cylinders  146  and  147  are  a c t u a t e d .  

Referring  also  to  Figure  7,  which  shows  one  side  of  the  r e a r  

portion  140,  one  typical  bearing  assembly  137  of  the  several  on  each  side  is 

described.  The  assembly  137  has  upper  and  lower  hor izonta l ly - journa l led  

rollers  136  and  138  which  sandwich  the  ram  or  rail  means  141  t h e r e b e t w e e n ,  

adjacent  horizontal  surfaces  of  the  means  141  being  hardened  tracks  which 

are  engaged  by  the  rollers  to  permit  longitudinal  movement  and  to  p r even t  

vertical  movement  of  the  rear  portion  140.  A  vertically  journalled  roller  143 

engages  an  outer  vertical  face  of  the  means  141  to  prevent  lateral  m o v e m e n t  

of  the  rear  portion  140.  The  rollers  136,  138  and  143  are  mounted  on 

eccentr ics   to  permit  fine  adjustment   of  the  rollers  relative  to  the  means  141 

to  control  lost  motion  and  aceomodate   wear,  and  a  dust  seal  145  sweeps  a 

face  of  the  rear  portion  140  to  reduce  bearing  contamination.   A  series  o f  

similar  bearing  assemblies  137  are  mounted  on  each  side  of  the  body  135  and 



are  also  spaced  along  the  body  to  support  the  rear  portion  in  all  positions  and 

thus  provide  the  linear  bearing  148  which  provides  the  ram  socket  for  

mounting  the  ram  means  14L 

Referring  mainly  to  Figure  6,  a  penetrat ing  means  152  is 

mounted  adjacent  the  front  portion  139  and  is  hinged  adjacent  an  e x t r e m e  
forward  end  of  the  front  portion  for  limited  rotation  about  a  hor izonta l  

transverse  penetra tor   axis  154  disposed  normally  to  the  longitudinal  axis  133 

of  the  conveyor.  The  means  152  has  a  penetra tor   tip  156  which  is  r e in forced  

to  reduce  wear  when  forced  into  a  muck  pile  during  mucking  and  is  s imi la r  

to  the  means  50  of  Figure  L  A  pair  of  spaced  oscillating  cylinders  157  and 

158  extend  between  brackets  secured  to  the  forward  portion  139  and 

respective  arms  159  and  160,  which  arms  extend  upwardly  from  t h e  

penetrat ing  means.  In  a  manner  similar  to  that  as  described  with  r e f e r e n c e  

to  Figures  1  through  4,  actuation  of  the  cylinders  157  and  158  swings  t he  

penetrat ing  means  about  the  axis  154  through  an  arc  shown  by  undes igna ted  

arrows.  A  pair  of  parallel  elevating  cylinders  163  and  164  extend  b e t w e e n  

the  front  portion  139  and  a  forward  portion  161  of  s t ructure   movable  with  the  

ram  means  141,  so  as  to  swing  the  front  portion  about  the  axis  142.  The 

elevating  cylinders  163  and  164  thus  follow  longitudinal  movement  of  t he  

conveyor  and,  for  convenience,  the  combination  of  the  complete  conveyor  

assembly  134,  the  ram  means  141,  the  penetrat ing  means  152  and  the  cyl inders  

149,  157,  158,  163,  164  is  termed  an  excavating  assembly  165  which  is  movable  

"en  masse"  relative  to  the  body  135  in  response  to  actuation  of  the  cyl inders  
146  and  147. 

When  the  rear  portion  140  is  in  a  rearmost   position  as 

shown,  extension  of  the  elevating  cylinders  163  and  164  swings  the  f ron t  

portion  from  a  re t rac ted   lowered  position,  shown  in  full  outline  and  desig-  

nated  139  in  Figure  6,  to  a  re t rac ted   raised  position,  shown  in  broken  out l ine 

and  designated  139.2,  in  which  the  penetrat ing  means  is  in  a  s imi lar  



re t rac ted   raised  position  152.2.  However,  if  the  advancing  cylinders  a r e  
actuated  when  the  front  portion  is  lowered,  the  front  portion  and  means  152 

assume  extended  lowered  positions  139.1  and  152.1,  broken  outline,  f rom 

which  when  the  front  portion  is  raised,  the  front  portion  assumes  an  ex -  

tended  raised  position  139.3,  shown  in  broken  out l ine.  

The  body  135  has  two  operator  positions  166  and  167  p ro -  
vided  with  necessary  duplicate  controls.  The  operator  position  166  can  be  

used  when  the  apparatus  is  being  moved,  ie.  when  positioning  the  a p p a r a t u s  

prior  to  mucking,  and  the  position  167  is  used  primarily  when  loading  or  as  

desired.  The  body  135  has  a  pair  of  laterally  extensible  rams  171  and  172, 

which  are  shown  in  broken  outline  in  an  extended  position  in  Figure  5  so  as  

to  contact   portions  of  rock  face  174  defining  opposite  side  walls  of  t he  

tunnel  so  as  to  essentially  prevent  movement  of  the  body  during  mucking. 

The  body  135  also  has  a  pair  of  longitudinally  extensible  support  legs  177  and 

178  which  are  adapted  to  extend  downwardly  from  a  rear  portion  of  the  body 
to  an  extended  position  as  shown  in  broken  outline  in  Figure  6.  As  shown  in 

Figure  8,  the  support  legs  extend  from  a  transverse  beam  180  adjacent  a  r e a r  
of  the  body  135  and,  if  required,  a  similar  t ransverse  beam,  not  shown,  can  
be  mounted  adjacent  the  front  of  the  apparatus  and  a  second  pair  of  suppor t  

legs,  not  shown,  can  be  f i t t ed .  

In  operation,  the  loading  apparatus  130  functions  s imi lar ly  

to  the  apparatus  10  of  Figures  1  through  4,  with  the  exception  that  t h e  

anchoring  means,  namely  the  laterally  extending  rams  171  and  172,  and  i f  

required  the  legs  177  and  178,  secure  the  body  135  to  adjacent  fixed  s t r u c -  

ture,  ie.  the  adjacent  rock,  and  thus  the  body  itself  does  not  move  whilst  t h e  

penetra t ing  means  and  conveyor  is  advanced  into  the  muck  pile.  This 

contrasts   with  the  previous  embodiment  where  the  whole  apparatus,  with  t he  

exception  of  the  anchoring  means,  moves  as  the  penetrat ing  means  is 

advanced  into  the  muck  pile.  Similarly  to  the  first  embodiment,   in  t h e  



second  embodiment  the  advancing  means,  ie.  the  cylinders  146  and  147,  co-  

operate  with  the  conveyor  assembly  to  cause  essentially  axial  movement  of  

the  conveyor  assembly  as  a  reaction  to  force  from  the  advancing  means  

which  is  independent  of  t ract ive  effort  from  the  wheels.  

A  typical  sequence  of  operation  for  the  apparatus  130  is  as  
follows.  The  operator,   in  the  position  166,  actuates   the  crawler  tracks  132 

until  the  penetrat ing  means,  in  the  lowered  re t rac ted   position  as  shown  in 

full  outline  in  Figure  6,  is  closely  adjacent  the  muck  pile.  If  heavy  mucking 
is  expected,  the  laterally  extending  rams  171  and  172  are  extended  to  engage  
the  rock  wall  174,  and  if  inclination  of  the  body  requires  adjusting,  t h e  

support  legs  177  and  178  are  extended,  independently  from  each  other,  as  

required,  to  position  the  linear  bearing  148  of  the  ram  socket  at  the  des i red  

inclination  relative  to  the  ground  13L  The  operator  then  assumes  t h e  

position  167  and  actuates   the  advancing  cylinders  146  and  147,  with  t h e  

penetrat ing  means  152  positioned  closely  adjacent  the  ground,  that  is  the  

front  portion  139  is  lowered  as  shown  in  Figure  6.  As  the  advancing  cyl inders  

move  the  conveyor  assembly  134  forwardly,  the  penetrat ing  means  advances  

into  the  muck  pile,  and  when  a  part icular   resistance  to  penetrat ion  is  fe l t ,  

the  oscillating  cylinders  157  and  158  are  actuated  so  as  to  extend  and  r e t r a c t  

at  a  part icular  frequency,  which  rotationally  oscillates  the  p e n e t r a t i n g  

means  about  the  axis  145  to  faci l i ta te   penetrat ion  into  the  muck  pile.  As  the  

penetrat ing  means  advances  further  into  the  muck  pile,  and  addi t ional  

resistance  is  experienced,  if  necessary  the  elevating  cylinders  163  and  164 

can  be  extended  to  raise  the  front  portion  139,  so  that  the  penetrat ing  means  

describes  a  higher  path  through  the  muck  pile,  thus  reducing  load  on  the  

penetra t ing  means.  Muck  falling  onto  the  penetrat ing  means  is  moved 

rearwardly  onto  the  conveyor,  to  pass  up  the  forward  portion  139,  along  t h e  

rear  portion  140  and  is  discharged  from  the  back  of  the  rear  portion  140  onto 

a   wai t ing conveyance,   not  shown.  The  rear  portion  140  moves  axially,  and 

thus  distributes  material   axially  into  the  waiting  conveyance .  



When  the  advancing  cylinders  reach  the  end  of  their  s t roke ,  
the  penetra t ing  means  is  ac t ivated  so  as  to  essentially  empty  material   o f f  

the  penet ra t ing   means.  The  advancing  cylinders  are  then  re t rac ted   so  t h a t  

the  conveyor  assembly  moves  rearwardly  and  the  front  portion  is  aga in  
lowered  to  assume  the  full  outline  position  shown  in  Figure  6.  The  above  

cycle  is  repeated  as  needed  until  the  muck  pile  is  essentially  removed,  t h e  

body  remaining  s tat ionary  throughout  to  relieve  the  power  train  of  wear .  

The  laterally  extending  rams  and  advancing  cylinders  are  then  re t rac ted   and 

the  crawler  tracks  are  ac tuated  to  move  the  apparatus  130  forwardly,  so  as 

to  position  the  penetrat ing  means  closely  adjacent  remaining  portions  of  t h e  

muck  heap  once  again.  The  laterally  extending  rams  170  and  171  and  t h e  

support  legs  177  and  178  are  extended  as  required  to  lock  and  position  t h e  

body  as  requi red .  

Thus,  it  can  be  seen  that  the  laterally  extending  rams  s e rve  

as  anchoring  means  mounted  on  the  body  and  adapted  to  extend  ou twardly  
therefrom  to  engage  an  adjacent  surface  of  the  surroundings  to  p r e v e n t  

esentially  movement  of  the  body  relative  to  the  surface.  Thus  the  rams  a r e  

adapted  to  cooperate  with  the  surroundings  adjacent  the  apparatus  to  r e s i s t  

reaction  to  penetrat ion  forces  generated  on  the  penetrat ing  means.  Also, 

the  conveyor  advancing  cylinders  146  and  147  serve  as  the  advancing  means ,  

equivalent  to  the  advancing  cylinders  82  and  90  of  Figure  1,  and  in  fact  a r e  

extensible  and  re t rac tab le   means  extending  between  the  body  and  the  

conveyor  assembly  to  move  the  conveyor  assembly  towards  the  material   y e t  
to  be  loaded.  The  elevating  cylinders  163  and  164  are  equivalent  to  t he  

cylinders  47  and  48  of  Figure  1  and  serve  as  forward  elevating  means  

extending  between  the  front  portion  of  the  conveyor  assembly  and  s t r u c t u r e  

associated  with  the  rear  portion,  which  in  this  instance  in  the  ram  means,  so 

that  actuat ion  of  the  elevating  means  swings  the  front  portion  about  t he  

transverse  conveyor  axis  and  raises  or  lowers  the  penetrat ing  means.  Thus 

the  horizontal  t ransverse  conveyor  hinge  axis  permits  relative  swinging 



between  the  front  and  rear  portions  of  the  conveyor,  which  occurs  when 

either,  or  both,  portions  are  raised  or  lowered.  Also,  the  osci l la t ing 

cylinders  157  and  158  and  associated  s t ructure   are  equivalent  to  the  cyl inders  
61  and  62  and  associated  s t ructure   of  Figure  1,  and  serve  as  oscillator  means  

cooperating  with  the  penetrat ing  means  to  oscillate  the  penetrat ing  means  

about  the  transverse  penetra tor   axis. 

In  summary,  it  can  be  seen  that  a  method  of  loading  m a t -  

erial  according  to  the  invention  is  for  use  with  an  apparatus  having  a  body 

and  a  conveyor  assembly  mounted  on  the  body  and  adapted  to  t r an spo r t  

material   from  a  front  portion  of  the  conveyor  to  a  rear  portion  thereof  a long 

a  longitudinal  conveyor  axis.  The  front  portion  has  a  penetrat ing  means  and 

the  method  is  charac te r ized   by:  advancing  the  penetrat ing  means  into  the  

material   to  be  loaded,  and,  when  required,  simultaneously  ro ta t iona l ly  

oscillating  the  penetrat ing  means  about  a  horizontal  t ransverse  axis  disposed 

normally  to  the  longitudinal  axis  to  faci l i ta te   loading  of  material   onto  t he  

conveyor.  To  overcome  resistance  to  penetrat ion,   prior  to  advancing  t he  

penetrat ing  means  into  the  material   to  be  loaded,  an  anchoring  means  is 

anchored  relative  to  the  surroundings  and  is  forced  against  to  overcome  the  

resistance  to  penetrat ion  of  the  material.   In  the  first  embodiment,   after  the  

anchoring  means  is  anchored  relative  to  the  surroundings,  the  remainder  of  

the  apparatus  is  moved  by  advancing  means  relative  to  the  anchoring  means,  
thus  forcing  the  penetrat ing  means  into  the  muck  heap.  In  the  second 

embodiment,   the  body  is  anchored  relative  to  the  surroundings  and  the  

conveyor  assembly  is  moved  forwardly  relative  to  the  body  to  advance  the  

penetra t ing  means  into  the  muck  heap.  

A  third  embodiment  210  of  the  invention  differs  from  the  



two  p r e v i o u s l y   d e s c r i b e d   embodiments  by  p r o v i d i n g   a  s e c o n d a r y  

conveyor  assembly  which  remains  f i xed   dur ing   mucking,  thus  d i s c h a r g -  

ing  m a t e r i a l   at   a  f ixed   l o c a t i n g   dur ing   one  complete   s t r o k e   of  t h e  

p e n e t r a t i n g   means.  S i m i l a r l y   to  the  second  embodiment  h e r e i n ,   t h e  

conveyor  assembly  c a r r y i n g   the  p e n e t r a t i n g   means  moves  r e l a t i v e  

to  a  f i xed   body  du r ing   the  complete   s t r o k e   and  is  a  p o r t i o n   of  a n  

e q u i v a l e n t   e x c a v a t i n g   assembly  as  w i l l   be  d e s c r i b e d .  

The  t h i r d   embodiment  210  of  the  i n v e n t i o n   has  a  

s u p p o r t i n g   body  212  c a r r i e d   on  forward  and  r ea r   p a i r s   of  wheels  214 

and  215  r e s p e c t i v e l y .   Each  wheel  is  s w i v e l l a b l e   about  an  e s s e n t i a l l y  

v e r t i c a l   ax is   as  shown  in  F igure   10  to  permi t   c o n v e n t i o n a l   s t e e r i n g ,  

s t e e r i n g   for  t r a v e l l i n g   in  a  s t r a i g h t   l i ne   or  in  an  a r c , o r   for  s t e e r i n g  
in  which  the  v e h i c l e s   moves  both  l o n g i t u d i n a l l y   and  l a t e r a l l y   s i m u l t a -  

neous ly   so  as  to  ma in t a in   a  l o n g i t u d i n a l   ax is   219  of  the  v e h i c l e   at  a  

c o n s t a n t   angle  to  a  datum,  which  s t e e r i n g   is  sometimes  r e f e r r e d   to  a s  

c r a b - l i k e   s t e e r i n g .   The  a p p a r a t u s   has  an  o p e r a t o r ' s   sea t   217,  p r o v i -  

ded  with  c o n t r o l s   to  c o n t r o l ,   amongst  o the r   t h i n g s ,   an  e l e c t r i c a l  

power  u n i t   218  for   use  at  an  e x c a v a t i o n   face  and  area   where  e x h a u s t ,  

hea t   or  no i se   p roduces   problems.   A  s e p a r a t e   power  un i t   216,  w h i c h  

is  t y p i c a l l y   an  i n t e r n a l   combust ion  eng ine ,   is  for  use  where  e x h a u s t ,  

e t c . ,   are  not  problems.   A l t e r n a t i v e l y   the  a p p a r a t u s   can  be  powered  

by  one  source  of  power .  

The  a p p a r a t u s   has  pr imary  and  secondary   c o n v e y o r  
a s s e m b l i e s   221  and  222  r e s p e c t i v e l y ,   the  assembly  221  having  f r o n t   a n d  

r ea r   p o r t i o n s   224  and  225  r e s p e c t i v e l y ,   and  the  assembly  222  h a v i n g  

f r o n t   and  r e a r   p o r t i o n s   227  and  228.  The  two  conveyor  a s s emb l i e s   a r e  

d i sposed   a long  the  l o n g i t u d i n a l   ax is   219  so  t h a t   the  r ea r   p o r t i o n   225 

of  the  pr imary   conveyor  assembly  is  d i sposed   above  the  forward  p o r t i o n  

227  of  the  secondary   conveyor  assembly  to  permi t   m a t e r i a l   to  f a l l   f rom 

the  pr imary   to  the  secondary   conveyor  a s s e m b l i e s .   The  pr imary   c o n -  

veyor  assembly  has  an  i n c l i n e d   chain   conveyor  229  having  four   c h a i n s  

230  c o n n e c t i n g   a  p l u r a l i t y   of  f l i g h t s ,   some  of  which  are  shown  i n  

broken  o u t l i n e ,   the  conveyor  229  being  s i m i l a r   to  those   conveyors   a s  

commonly  used  in  mucking  o p e r a t i o n s .   The  chain  conveyor  229  has  a  

width  231  which  is  c o n s i d e r a b l y   wider  than  width  232  of  the  s e c o n d a r y  



conveyor  assembly,   which  has  a  b e l t   conveyor  233  as  commonly  used  i n  

mines  for   t r a n s p o r t i n g   muck.  Both  conveyors   pass  through  c o n v e y o r  
d r ive   means  so  t h a t   upper  s u r f a c e s   of  the  conveyors   move  r e a r w a r d l y  
in  a  g e n e r a l   d i r e c t i o n   of  an  arrow  237.  The  f r o n t   or  forward  p o r t i o n  
224  is  i n c l i n e d   at   an  angle  235  about   15°,  and  the  r ea r   p o r t i o n   225  i s  

i n c l i n e d   at   a  sha l l ower   angle  236,  t y p i c a l l y   between  1°  and  5°.  Thus 

m a t e r i a l  m o v i n g   up  the  pr imary  conveyor  is  s u b j e c t e d   to  a  r ap id   c l i m b  

i n i t i a l l y   on  the  forward  p o r t i o n   to  reduce  l eng th   of  the  c o n v e y o r ,  
and  is  then  t r a n s p o r t e d   e s s e n t i a l l y   h o r i z o n t a l l y   on  the  r e a r   p o r t i o n  

for   d i s c h a r g e   onto  the  forward  p o r t i o n   227  of  the  secondary   c o n v e y o r  

assembly  below,  the  d i s c h a r g e d   m a t e r i a l   be ing   guided  by  an  i n c l i n e d  

t a p e r i n g   funnel   234 .  

A  p e n e t r a t i n g   means  or  p e n e t r a t o r   238  has  a  f o r w a r d  

t i p   239  and  is  mounted  a d j a c e n t   the  forward  p o r t i o n   224  of  the  p r i m a r y  

conveyor  assembly  for   swinging  about  a  t r a n s v e r s e   p e n e t r a t o r   ax is   240 

d i sposed   h o r i z o n t a l l y   and  normal ly   to  the  l o n g i t u d i n a l   ax is   19  in  t h e  

top  plan  view  of  F igure   10.  The  p e n e t r a t o r   ax is   is  c o i n c i d e n t   w i t h  

an  ax is   of  a  forward  conveyor  s p r o c k e t   s h a f t   241  and  pe rmi t s   t h e  

p e n e t r a t i n g   means  to  swing  th rough  an  arc  242  from  a  h o r i z o n t a l   da tum 

p o s i t i o n   as  shown  in  f u l l   o u t l i n e   to  a  downwardly  i n c l i n e d   p o s i t i o n  

244  d i sposed   to  the  h o r i z o n t a l   a t   an  angle  245,  about   10°,  th rough  t o  

an  upwardly  i n c l i n e d   p o s i t i o n   247  d i sposed   to  the  h o r i z o n t a l   a t  

an  angle   248  about   30°.  For  some  a p p l i c a t i o n s   the  angle   245  c o u l d  

be  equal   to  the  angle   248,  i . e .   about   30°.  A  p a i r   of  p e n e t r a t o r  

moment  arms  251  and  252  extend  from  an  inner   p o r t i o n   of  the  p e n e t r a -  

t i ng   means  to  serve  as  coupl ing   means  250  which  c o o p e r a t e   w i t h  

r e s p e c t i v e   h y d r a u l i c   p e n e t r a t o r   a c t u a t i n g   c y l i n d e r s   254  and  255 

r e s p e c t i v e l y   which  have  o p p o s i t e   ends  c o o p e r a t i n g   with  s ide  members 

253  and  256  of  the  pr imary  conveyor  assembly.   Each  h y d r a u l i c  

c y l i n d e r   thus  has  a  f i r s t   p o r t i o n   c o o p e r a t i n g   with  the  pr imary  c o n -  

.  veyor  assembly  and  a  second  p o r t i o n   c o o p e r a t i n g   with  the  c o u p l i n g  

means.  I t   can  be  seen  t h a t   a c t u a t i o n   of  the  p e n e t r a t o r   c y l i n d e r s  

254  and  255  swings  the  p e n e t r a t i n g   means  through  the  angles   245  a n d  

248  as  r e q u i r e d ,   to  f a c i l i t a t e   load ing   and  are  thus  e q u i v a l e n t   to  t h e  

o s c i l l a t i n g   c y l i n d e r   as  p r e v i o u s l y   d e s c r i b e d .  



The  a p p a r a t u s   a l so   i n c l u d e s   a  ram  member  258 

ex tend ing   r e a r w a r d l y   and  a x i a l l y   from  a  pr imary  conveyor  s u p p o r t  

260,  which  suppo r t s   a  forward  end  of  the  p o r t i o n   225  and  a  r e a r  

end  of  the  p o r t i o n   224  of  the  pr imary  conveyor  assembly.   The  body  

12  has  a  ram  socke t   262  which  is  complementary  to  the  ram  member 

and  is  adapted   to  r e c e i v e   the  ram  member  t h e r e i n .   The  socke t   i s  

mounted  on  the  body  so  as  to  be  d i sposed   g e n e r a l l y   a x i a l l y ,   t h a t   i s  

a long  the  l o n g i t u d i n a l   ax i s   219,  and  h o r i z o n t a l l y   as  viewed  in  t h e  

s ide   e l e v a t i o n   of  F igure   9.  As  w i l l   be  d e s c r i b e d   with  r e f e r e n c e   t o  

F igure   13,  the  ram  member  and  ram  socket   are  g e n e r a l l y   r e c t a n g u l a r  

in  c ross   s e c t i o n   and  p rov ide   a  s t u rdy   suppor t   for  e n s u r i n g   a x i a l  

movement  of  the  ram  member  and  pr imary   conveyor  assembly  as  w i l l   b e  

d e s c r i b e d .   As  be s t   seen  in  F igu re s   10  and  12,  the  ram  rnmber  h a s  

forward  and  r ea r   ends  264  and  265,  with  spaced  p a r a l l e l   p r i m a r y  

conveyor  e l e v a t i n g   c y l i n d e r s   267  and  268  connec ted   at  the  forward  e n d  

264,  and  a  ram  a c t u a t i n g   c y l i n d e r   269  connected   a t   the  r ea r   end  265 .  

The  pr imary   conveyor   suppor t   260  a l so   ex tends   upwardly  from  t h e  

forward  end  264  of  the  ram  member  to  an  upper  hinge  pin  276  to  wh ich  

is  connected   to  the  forward  p o r t i o n   224  of  the  pr imary  conveyor  t o  

permi t   swinging  t h e r e a b o u t   r e l a t i v e   to  a  conveyor  hinge  c o n c e n t r i c  

with  the  pin  276.  Thus  the  suppor t   260  suppor t s   a d j a c e n t   p o r t i o n s  

of  the  pr imary  conveyor  assembly  at  the  conveyor  h inge .   The  e l e v a -  

t i ng   c y l i n d e r s   267  and  268  extend  to  the  s ide  members  253  and  256  o f  

the  forward  p o r t i o n   224  remote  from  the  hinge  pin  276  so  t h a t   e x t e n -  

s ion  of  the  e l e v a t i n g   c y l i n d e r s   267  and  268  swings  the  forward  p o r t i o n  

224  about  the  pin  276  through  an  arc  278  to  an  uppermost   p o s i t i o n  

279,  shown  in  broken  o u t l i n e   in  F igure   9  only,   in  which  the  f o r w a r d  

p o r t i o n   224  is  e s s e n t i a l l y   h o r i z o n t a l .   Thus  the  forward  p o r t i o n  

224  is  h inged  to  the  r ea r   p o r t i o n   225  to  permi t   r e l a t i v e   s w i n g i n g  

t h e r e b e t w e e n   about   the  h inge ,   and  the  c y l i n d e r s   267  and  268  serve  a s  

e l e v a t i n g   means  which  c o o p e r a t e   with  the  forward  p o r t i o n   224  and  t h e  

ram  member  to  swing  the  p o r t i o n   224  r e l a t i v e   to  the  p o r t i o n   225  t o  

vary  h e i g h t   of  the  t r a n s v e r s e   axis   240.  When  the  forward  p o r t i o n  

224  is  in  the  uppermost   p o s i t i o n   279  and  the  p e n e t r a t i n g   means  i s  

f u l l y   e l e v a t e d   r e l a t i v e   to  the  p o r t i o n   224  the  t i p   239  of  the  p e n e -  

t r a t i n g   means  assumes  an  uppermost   p o s i t i o n   281  which  is  the  h i g h e s t  



p o r t i o n   of  the  a p p a r a t u s .   There in   a c t u a t i n g   c y l i n d e r   269  has  a n  
inner   end  283  secured   a d j a c e n t   a  r e a r   p o r t i o n   of  the  body  212,  a n d  

an  ou t e r   end  284,  i . e .   an  end  of  the  p i s t o n   rod  t h e r e o f ,   secured   t o  

the  r e a r   end  265  of  the  ram  member  258  so  t h a t   a c t u a t i o n   of  t h e  

ram  a c t u a t i n g   c y l i n d e r   moves  the  ram  member  a x i a l l y   along  the  r am 

socke t .   Other  t e l e s c o p i n g   means  e q u i v a l e n t   to  the  ram  c y l i n d e r   a r e  

known  and  a l l   serve  as  an  advancing  means  to  move  the  pr imary  conveyor  

a s s e m b l y .  

As  b e s t   seen  in  F igure   14, a  conveyor  s u p p o r t i n g  

frame  282  of  the  r e a r   p o r t i o n   225  of  the  pr imary  conveyor  a s s e m b l y  

has  a  p a i r   of  p a r a l l e l   s ide  members  285  and  286,  each  member  h a v i n g  

f i r s t   guide  means  287  ex t end ing   a long  both  s ides   of  the  c o n v e y o r .  
The  body  212  has  an  upper  suppor t   288  having  a  second  guide  means 

289  to  engage  the  f i r s t   guide  means  287  of  the  pr imary   c o n v e y o r  

assembly  to  permi t   e s s e n t i a l l y   ax ia l  movement   between  the  c o n v e y o r  
a s s e m b l i e s   221  and  222  and  a l so   to  suppor t   the  r e a r   p o r t i o n   225  o f  

the  pr imary   conveyor  assembly  above  the  secondary  conveyor  a s s e m b l y .  

Thus,  e x t e n s i o n   of  the  ram  member  258  produces   c o n c u r r e n t   f o r w a r d  

movement  of  the  forward  p o r t i o n   224  and  the  r e a r   p o r t i o n   225  o f  

the  assembly  221.  Thus  i t   can  be  seen  t h a t   the  ram  socke t   a n d  

second  guide  means,  which  are  both  f ixed   and  c a r r i e d   on  the  body  2 1 2 ,  

suppor t   the  ram  member  258  and  rea r   p o r t i o n   225  of  a  movable  e x c a v a -  

t i n g   assembly  291  which  i n c l u d e s   the  complete  pr imary  c o n v e y o r  

assembly  221,  the  p e n e t r a t i n g   means  238,  the  pr imary  conveyor  s u p p o r t  

260,  the  p e m e t r a t o r   c y l i n d e r s   254  and  255  s e rv ing   as  o s c i l l a t i n g  

means,  e l e v a t i n g   c y l i n d e r s   267  and  268  s e rv ing   as  e l e v a t i n g   m e a n s , a n d  

the  ram  member  258  s e rv ing   as  e x t e n s i o n   means.  This  t o t a l   e x c a v a t i n g  

assembly  is  movable  "en  masse",   i . e .   a l l   t o g e t h e r   as  one  c o n n e c t e d  

assembly,   r e l a t i v e   to  the  body  and  t h i s ,   pe rmi t s   the  p e n e t r a t i n g  

means  238  to  be  fo rced   in to   a  muck  heap  at  a  p a r t i c u l a r   angle   w h i l s t  

the  body  212  and  secondary  conveyor  assembly  remain  s t a t i o n a r y .  

Thus,  in  summary,  the  e x c a v a t i n g   assembly  i s  

suppor ted   on  the  e x t e n s i o n   means  which  extends   fo rward ly   from  t h e  

body  and  suppor t s   the  pr imary  conveyor  assembly  to  permi t   e s s e n t i a l l y  

a x i a l   movement  between  the  pr imary  and  secondary   conveyor  a s s e m b l i e s .  

The  e x t e n s i o n   means  i n c l u d e s   the  ram  means  c o o p e r a t i n g   with  t h e  



pr imary   conveyor  assembly  and  the  body  to  permit   l o n g i t u d i n a l  

a x i a l   s l i d i n g   movement  of  the  pr imary  conveyor  r e l a t i v e   to  t h e  

body  so  t h a t   the  p e n e t r a t i n g   means  is  fo rced   in to   the  m a t e r i a l   t h e  

ram  means  c o n c u r r e n t l y   s u p p o r t i n g   the  forward  p o r t i o n   of  the  p r i m a r y  

conveyor .   The  e x c a v a t i n g   a s s e m b l i e s   165  of  F igure   5  and  291  o f  

F igure   12  are  e s s e n t i a l l y   e q u i v a l e n t   and  permi t   movement  of  t h e  

p e n e t r a t i n g   means  r e l a t i v e   to  a  f ixed   b o d y .  

The  wheels  214  and  215  or  e q u i v a l e n t s   such  a s  

t r a c k s   serve  as  mobile  mounting  means  to  suppor t   the  body  for   move-  

ment  as  d e s c r i b e d   for   p o s i t i o n i n g   the  a p p a r a t u s   r e l a t i v e   to  the  muck 

heap.  For  nucking  o p e r a t i o n s ,   i t   is  p r e f e r a b l e   to  p rov ide   a  r i g i d ,  

anchored  base  for   the  body  212  and  e l i m i n a t e   r e s i l i e n c e   e f f e c t   o f  

the  t i r e s   and  suspens ion   by  r a i s i n g   the  body  to  r e l i e v e   weight   f r o m  

the  wheels  dur ing   the  mucking  o p e r a t i o n ,   and  to  p rov ide   f o r w a r d  

movement  for   the  p e n e t r a t i n g   means  by  ex t end ing   the  e x c a v a t i n g  

assembly  291  as  d e s c r i b e d .   Such  r a i s i n g   is  accompl i shed   by  p r o v i d i n g  

f i r s t   and  second  p a i r s   293  and  294  of  e x t e n s i b l e   suppor t   legs  a d j a -  

cent   the  forward  and  r e a r   p o r t i o n s   of  the  body  r e s p e c t i v e l y .   T h e s e  

legs  are  g e n e r a l l y   s i m i l a r   and  are  f i t t e d   in  complementary  guides   i n  

the  body  and  are  p rov ided   with  i n t e r n a l   h y d r a u l i c   rams,  not  shown,  

to  extend  downwardly  from  the  body  to  engage  the  ground,  and  i f  

ex tended   s u f f i c i e n t l y   w i l l   l i f t   the  wheels  comple t e ly   off   the  g r o u n d .  

Each  e x t e n s i b l e   suppor t   leg  is  i n d e p e n d e n t l y   a d j u s t a b l e   so  as  to  v a r y  
i n c l i n a t i o n   of  the  body  r e l a t i v e   to  the  s u r f a c e ,   which  would  c o r r e s -  

pond ing ly   vary  a  pa th   of  e x t e n s i o n   or  sweep  of  the  ram  member  258,  s o  

as  to  accommodate  t e r r a i n   or  o the r   v a r i a b l e s   in  the  mine.  In  t h i s  

way,  when  the  body  212  is  se t   by  the  legs  in  a  d e s i r e d   a t t i t u d e ,   t h e  

ground  under  the  muck  heap  can  be  sc raped   by  the  p e n e t r a t i n g   means 

238  in  a  d e s i r e d   plane  thus  p roduc ing   a  f i n a l   road  bed  of  d e s i r e d  

i n c l i n a t i o n .   This  reduces   the  i r r e g u l a r i t i e s   in  the  f i n a l   road  b e d  

t h a t   are  commonly  produced  by  p r i o r   a r t   machines ,   some  of  w h i c h  

excava te   w h i l s t   being  suppor t ed   on  t i r e s   or  t r a c k s ,   where  s u s p e n s i o n  

r e s i l i e n c e   or  i r r e g u l a r i t i e s   in  the  e x i s t i n g   road  bed  reduce  c o n t r o l  

of  a  s c r a p e r   or  e q u i v a l e n t .   C l e a r l y ,   in  p r i o r   a r t   machines  w h e r e  

a  s c r a p e r ,   e t c . ,   ex tends   or  overhangs   c o n s i d e r a b l e   fo rward ly   f rom 



wheels  or  t r a c k s ,   any  unevenness   in  the  e x i s t i n g   road  bed  i s  

magn i f i ed   at  the  s c r a p e r   due  to  the  overhang  e f f e c t .   T h u s ,  

weight   is  r e l i e v e d ,   or  comple t e ly   e l i m i n a t e d   from  the  m o b i l e  

mounting  means  and  r e a c t i o n   to  t h r u s t   on  the  e x c a v a t i n g   assembly  291 

is  r e s i s t e d   by  the  four   l eg s .   In  F igure   12,  one  leg  of  the  f i r s t  

pa i r   293  is  shown  extended  in  broken  o u t l i n e   and  has  a  po in t   t o  

engage  the  ground  to  r e s i s t   mucking  f o r c e s   to  serve  as  a n c h o r i n g  

means .  

A  p a i r   of  s i m i l a r   l a t e r a l l y   e x t e n s i b l e   rams  297  a n d  

298  are  mounted  a d j a c e n t   a  r e a r   p o r t i o n   of  the  body  212  and  have  a x e s  

of  e x t e n s i o n   and  r e t r a c t i o n   299  and  300  which  are  i n c l i n e d   at  e q u a l  

acu te   ang les   302  and  303  to  the  l o n g i t u d i n a l   a x i s ,   t y p i c a l l y  a b o u t  

80°C.  The  ram  a s s e m b l i e s   have  e x t e n s i b l e   p o r t i o n s   304  and  305 

having  ou t e r   ends  adapted   to  c o n t a c t   s ide   wal l s   of  the  mine  o p e n i n g  

where  f e a s i b l e   at  an  acu te   angle   r e l a t i v e   to  the  l o n g i t u d i n a l   a x i s  

219  as  be s t   seen  in  F igure   10.  An  acu te   angle  of  c o n t a c t   with  t h e  

s ide  wa l l s   is  p r e f e r r e d   because   the  fo rce   from  mucking  is  in  d i r e c t i o n  

of  the  arrow  237  and  i t   can  be  seen  t h a t   the  acute   angle   of  the  rams 

c o n t a c t i n g   the  wa l l s   r e s i s t s   s l i p p i n g   more  e f f e c t i v e l y   than  i f   t h e  

rams  were  at  r i g h t   angles   to  the  wa l l .   Thus,  the  a p p a r a t u s   i n c l u d e s  

a  f i r s t   p a i r   of  e x t e n s i b l e   rams  which  are   mounted  on  the  body  a n d ,  

where  a p p r o p r i a t e ,   are  adapted   to  extend  g e n e r a l l y   l a t e r a l l y   a n d  

h o r i z o n t a l l y   from  the  body  to  engage  a d j a c e n t   o p p o s i t e l y   f a c i n g  

s u r f a c e s   to  augment  r e s t r a i n t   of  the  a p p a r a t u s   a g a i n s t   movement,  a n d  

thus  serve  as  a n c h o r i n g  m o a n s .  

A  pa i r   of  s i m i l a r   upwardly  e x t e n s i b l e   rams  308 

and  309  are  mounted  on  o p p o s i t e   s ides   of  the  body  a d j a c e n t   the  r e a r  

p o r t i o n   t h e r e o f   and,  where  a p p r o p r i a t e ,   are  adapted   to  extend  g e n e -  

r a l l y   upwardly  to  engage  an  upper  s u r f a c e   above  the  a p p a r a t u s ,   i . e .  

the  roof   of  the  mine  opening  which  is  not  shown.  The  ram  308  i s  

mounted  on  a  knuckle   j o i n t   310  at  a  lower  end  t h e r e o f   to  p e r m i t  

swinging  of  the  ram  wi th in   a  p a r t i a l l y   c o n i c a l   envelope  311  so  a s  

to  vary  angle   of  c o n t a c t   of  the  ram  with  the  s u r f a c e   with  which  i t   i s  

engaged.  A  swing  c y l i n d e r   312  extends   between  the  body  212  a n d  



the  ram  to  c o n t r o l   angle   of  the  ram  308.  When  the  f i r s t   a n d  

second  p a i r s   of  legs   293  and  294  are  ex tended ,   fo l lowed  by  e x t r u s i o n  

of  the  rams  308  and  309,  the  body  212  is  s e c u r e l y   r e s t r a i n e d   w i t h i n  

the  mine  opening .   Thus,  e x t e n s i o n   of  the  rams  augments  r e s t r a i n t  

of  the  a p p a r a t u s   a g a i n s t   movement  by  i n c r e a s i n g   load  on  the  means 

b e a r i n g   weight   of  the  a p g a r a t u s ,   in  t h i s   case ,   the  f i r s t   and  s e c o n d  

p a i r s   of  legs   293  and  294,  to  serve  as  a d d i t i o n a l   anchor ing   means .  

The  ram  menber  258  and  ram  socket   262  are  g e n e r a l l y  

m e t r i c a l   about   the  ax i s   219,  not  shown,  and  thus  one  p o r t i o n   only  w i l l  

be  d e s c r i b e d .   The  ram  member  258  has  a  g e n e r a l l y   r e c t a n g u l a r   box  

s e c t i o n   having  four   p l a t e   members,  t h r e e   of  which  are  shown,  n a m e l y  

p a r a l l e l   upper  and  lower  p l a t e   members  321  and  322  and  a  v e r t i c a l  

p l a t e   member  323  ex t end ing   between  the  members  321  and  322.  The 

members  321  and  322  extend  ou tward ly   beyond  the  member  323  and  a r e  

p rov ided   with  wear  s t r i p s   or  r a i l s   325  and  326  r e s p e c t i v e l y   w h i c h  

s t r a d d l e   a  ram  guide  r o l l e r   329  f i t t e d   between  the  wear  s t r i p s .  

The  ram  socke t   262  has  upper  and  lower  wall  members  331  and  332 

which  are  connec ted   by  a  s ide   member  333  c a r r y i n g   an  i n w a r d l y  

ex t end ing   s p i n d l e   334  which  j o u r n a l s   the  r o l l s   329  t h e r e o n ,   t h e  

s p i n d l e   having  a  l u b r i c a t i o n   passage   335  to  l u b r i c a t e   the  r o l l e r   329 .  

Oppos i te   s ides   of  the  ram  member  and  ram  socke t s   are  s i m i l a r   and  i t  

can  be  seen  t h a t   the  c o n s i d e r a b l e   loads   e x i s t i n g   between  the  ram 

member  and  ram  socket   are  c a r r i e d   on  the  wear  s t r i p s   and  r e s p e c t i v e  

r o l l e r s .   At  l e a s t   four  p a i r s   of  the  ram  guide  r o l l e r s   329  a r e  

f i t t e d   in  the  ram  socket   to  suppor t   and  guide  the  ram  member  as  i t  

ex tends   and  are  a l so   shown in  broken  o u t l i n e   in  F igures   9,  10  and  12.  

The  r o l l e r s   and  r a i l s   are  de f i ned   as  r o l l e r   means  to  mount  the  ram 

for   a x i a l   movement  r e l a t i v e   to  the  ram  s o c k e t .  

The  pr imary  conveyor  a s s e n b l y   221  and  r e s p e c t i v e  

suppor t s   are  g e n e r a l l y   symmetr ica l   about   the  axis   219,  not  shown, 

and  thus  one  p o r t i o n   only  w i l l   be  d e s c r i b e d .   The  r ea r   p o r t i o n   225 

of  the  assembly  221  has  a  r e a r   suppor t   s p i n d l e   341  ex t end ing   n o n -  

r o t a t a b l y   between  the  s ide  members  and  j o u r n a l l i n g   t he reon   a  r e a r  

conveyor  s p r o c k e t   s h a f t   343  c a r r y i n g   a  conveyor  sp rocke t   344.  The 

s p i n d l e   341  has  an  ou t e r   end  a d j a c e n t   the  s ide  member  285  j o u r n a l l i n g  



a  conveyor  guide  r o l l e r   347  t h e r e o n .   The  suppor t   288  of  t h e  

body  212  has  a  grooved  side  wal l   352  having  upper  and  lower  w e a r  

s u r f a c e s   or  r a i l s   353  and  354  which  s t r a d d l e   the  guide  r o l l e r   347 .  

Thus,  the  guide  r o l l e r   is  r e s t r a i n e d   a g a i n s t   v e r t i c a l   movement  t o  

r e s i s t   fo rces   imparted  to  the  pr imary  conveyor  assembly  d u r i n g  

mucking,  e t c . ,   but  is  f ree   to  move  a x i a l l y   as  the  conveyor  a s s e m b l y  

221  ex tends .   An  o p p o s i t e   end  of  the  s p i n d l e   341  is  s i m i l a r   a n d  

thus  i t   can  be  seen  t h a t   the  conveyor  guide  r o l l e r s   347  serve  a s  

the  f i r s t   guide  means  287  for  the  r ea r   p o r t i o n   of  the  p r i m a r y  

conveyor  assembly,   and  the  grooved  s ide  wal ls   and  r a i l s   serve  a s  

the  second  guide  means  289  of  the  body  to  engage  the  f i r s t   g u i d e  

means.  The  guide  r o l l e r s   and  r a i l s   are  d e f i n e d   as  r o l l e r   means 

a s s o c i a t e d   with  the  f i r s t   and  second  guide  means  to  mount  t h e  

pr imary  conveyor  assembly  for  movement  r e l a t i v e   to  the  s u p p o r t i n g  

b o d y .  

The  p e n e t r a t i n g   means  238  has  upper  and  l o w e r  

p l a t e s   360  and  361  secured  t o g e t h e r   by  an  inner   concave  wall   364 

and  side  wa l l s ,   not  shown,  so  as  to  form  a  c lo sed   b o x - l i k e   a s s e m b l y .  

A  lower  member  360  ex tend ing   between  the  s ide   members  253  and  256 

of  the  forward  p o r t i o n   224  t e r m i n a t e   at  an  upwardly  curved  l i p  

366  which,  s i m i l a r l y   to  the  wall   364,  is  c o n c e n t r i c   with  t h e  

common  p e n e t r a t o r   axis   240  and  axis   of  the  conveyor  sp rocke t   s h a f t  

241  of  the  pr imary  conveyor.   One  of  the  conveyor  chains   280 ,  

connected   to  the  f l i g h t s ,   not  shown,  for   t r a n s p o r t i n g   m a t e r i a l s  

up  the  primary  conveyor ,   passes   around  a  s p r o c k e t ,   not  shown, mounted 

on  the  conveyor  sha f t   241  which  is  hol low  and  enc lo se s   a  f i x e d  

sp ind l e   363  which  j o u r n a l s   the  s h a f t   241  and  the  p e n e t r a t i n g   means 

238.  An  upper  edge  365  of  the  concave  wall  364  is  shown  in  a  

datum  p o s i t i o n   d e s i g n a t e d   367  in  which  the  lower  p l a t e   361  i s  

h o r i z o n t a l ,   and  the  angles   245  and  248  r e p r e s e n t   maximum  downward 

and  upward  ranges  of  movement  of  the  p e n e t r a t i n g   means  r e l a t i v e   t o  

the  datum.  C l e a r l y ,   when  the  edge  365  is  in  an  uppermost   p o s i t i o n ,  

shown  in  broken  o u t l i n e   365.1,   t h e r e   is  s u f f i c i e n t   c l e a r a n c e   t o  

p reven t   i n t e r f e r e n c e   with  the  chain .   L ikewise ,   in  the  l o w e r m o s t  

p o s i t i o n   of  the  p e n e t r a t i n g   means,  not  shown,  the  upper  edge  365  i s  



no  lower  than  the  l i p   366  of  the  u n d e r s u r f a c e   260.  This  is  t o  

d i r e c t   muck  r e l a t i v e l y   s m o t h l y  o n t o   the  conveyor  and  a l so   to  r e d u c e  

i n g r e s s   of muck  between  the  frame  277  and  the  chain  230.  The 

p e n e t r a t i n g   means  50  and  152  of  the  p r ev ious   embodiments  are  g e n e r a l l y  
s i m i l a r   to  the  means  238 .  

In  o p e r a t i o n ,   the  t h i r d   embodiment  f u n c t i o n s  

g e n e r a l l y   s i m i l a r l y   to  the  second  embodiment  as  f o l l o w s .  

The  a p p a r a t u s   210  with  a  r e t r a c t e d   ram  c y l i n d e r ,  

moves  in to   a  p o s i t i o n   a d j a c e n t   amuck  heap  and  d r ive s   the  p e n e t r a t i n g  

means  d i sposed   in  the  datum  p o s i t i o n   in to   the  muck  heap  u n t i l   r e s i s -  

t ance   to  p e n e t r a t i o n   is  such  t h a t   the  t i r e s   are  c lose   to  the  l i m i t   o f  

adhes ion .   The  a p p a r a t u s   is  s topped  and  the  f i r s t   and  second  p a i r s  
of  legs  293  and  294  are  extended  downwardly  from  the  body  so  as  t o  

p rov ide   a  p o s i t i v e   r e s t r a i n t   of  the  body  a g a i n s t   movement,  and  t o  

p o s i t i o n   the  p e n e t r a t i n g   means  238  in  a  d e s i r e d   a t t i t u d e   to  p r o d u c e  

a  d e s i r e d   f i n a l   road  bed.  If  a d j a c e n t   s u r f a c e s   are  s u i t a b l e ,   t h e  

l a t e r a l l y   e x t e n s i b l e   rams  297  and  298,  and  the  upwardly  e x t e n s i b l e  

rams  308  and  309  are  a l so   ex tended  to  augment  r e s t r a i n t .   The  ram 

a c t u a t i n g   c y l i n d e r   269  is  then  extended  so  as  to  force   the  e x c a v a t i n g  

assembly  291  f o rward ly   from  the  p o s i t i o n   shown  in  F igure   9  t o w a r d s  

the  p o s i t i o n   shown  in  F igure   12.  The  p e n e t r a t i n g   means  is  se t   s o  

as  to  be  g e n e r a l l y   h o r i z o n t a l   to  aid  p e n e t r a t i o n ,   but  i t   can  b e  

i n c l i n e d   to  accommodate  the  muck  p i l e   c h a r a c t e r i s t i c s .   Also  t h e  

e l e v a t i n g   c y l i n d e r s   267  and  268  are  f u l l y   r e t r a c t e d   i n i t i a l l y   so  t h a t  

the  p e n e t r a t i n g   means  268  is  at   i t s   lowermost  p o s i t i o n ,   but  t h e  

forward  p o r t i o n   224  can  be  r a i s e d   by  ex t end ing   the  c y l i n d e r s   267 

and  268  i f   the  muck  heap  is  e x c e s s i v e l y   high  or  r e s i s t a n t   to  p e n e -  
t r a t i o n .   When  the  o p e r a t o r   f e e l s   a  p a r t i c u l a r   crowding  fo rce   i s  

a t t a i n e d ,   or  the  r a t e   of  ram  c y l i n d e r   e x t e n s i o n   or  load ing   of  m a t e r i a l  

becomes  too  slow,  the  p e n e t r a t o r   o s c i l l a t i n g   c y l i n d e r s   254  and  255 

are  a c t u a t e d   so  as  to  produce  s u i t a b l e   r o t a t i o n a l   o s c i l l a t i o n s   o f  

the  p e n e t r a t i n g   means  as  p r e v i o u s l y   d e s c r i b e d .   As  the  p e n e t r a t i n g  

means  moves  in to   the  muck  p i l e ,   i f   the  e l e v a t i n g   c y l i n d e r s   r e m a i n  

i n a c t i v e ,   the  p e n e t r a t i n g   means  fo l low  a  d e s i r e d   path  which  i s  



dependent   on  i n c l i n a t i o n   of  the  ram  socke t ,   and  is  independen t   o f  

su r f ace   u n d u l a t i o n s   and  r e s i l i e n c e   of  the  suspens ion   because  t h e  

s u p p o r t i n g   legs  293  and  294  ca r ry   the  body  w h i l s t   the  ram  means 
ex tends .   Af t e r   a  f u l l   s t roke   of  the  ram  c y l i n d e r   in to   the  muck 

p i l e ,   the  appa ra tu s   can  be  r e p o s i t i o n e d ,   i f   needed,   f o l lowing   r e t r a c -  

t i o n   of  the  ram  c y l i n d e r   and  anchor ing   means,  by  moving  fo rward ly   t o  

approach  the  d imin i shed   muck  heap.  The  cycle   of  o p e r a t i o n   is  t h e n  

r e p e a t e d ,   a f t e r   the  r e c e i v i n g   conveyance  is  a l so   moved  to  fo l low  t h e  

l inkage   from  the  r ea r   p o r t i o n   of  the  secondary  conveyor  as  b e f o r e .  

Each  of  the  t h r ee   embodiments  shown  have  d i f f e r e n t  

mobile  mounting  means,  for  example  r a i l r o a d   wheels  of  the  f i r s t  

embodiment,  end l e s s   c r awle r   t r a c k s   of  the  second  embodiment  a n d  

r u b b e r - t i r e d   wheels  of  the  t h i r d   embodiment.  All  are  e q u i v a l e n t   a n d  

can  be  s u b s t i t u t e d   as  r e q u i r e d .  

A  second  embodiment  371  of  an  o s c i l l a t i n g   means 
is  for  use  in  muck  p i l e s   of  p a r t i c u l a r l y   d i f f i c u l t   load ing   c h a r a c t e -  

r i s t i c s   and  d i f f e r s   from  the  p r e v i o u s l y   d e s c r i b e d   o s c i l l a t i n g   means 

by  p r o v i d i n g   appa ra tu s   and  method  which  super imposes   one  type  o f  

o s c i l l a t i o n   upon  ano ther   type  of  o s c i l l a t i o n   of  the  p e n e t r a t i n g  

means  so  as  to  p rovide   a  compound  o s c i l l a t i o n   of  two  d i s t i n c t   o s c i l l a -  

t i o n s ,   i . e .   at  l e a s t   two  modes  of  o s c i l l a t i o n   which  can  be  a p p l i e d  
to  any  p e n e t r a t i n g   means  as  d e s c r i b e d .   The  p e n e t r a t i n g   means  238  o f  

Figure   9  is  shown  hinged  for  o s c i l l a t i o n   about  the  p e n e t r a t o r   a x i s  

240  a d j a c e n t   the  forward  p o r t i o n   224  of  the  pr imary   conveyor  a s s e m b l y  
221.  The  p e n e t r a t o r   moment  arm  251  extends   from  the  axis   240,  b u t  

the  o s c i l l a t i n g   c y l i n d e r   254  of  F igure   9  is  e l i m i n a t e d   and  a  s e p a r a t e  

compound  o s c i l l a t i o n   a p p a r a t u s   373  is  s u b s t i t u t e d .   The  a p p a r a t u s  

373  i nc ludes   a  l a rge   s t roke   h y d r a u l i c   c y l i n d e r   375  having  a  f i r s t  

p o r t i o n   or  body  376  hinged  to  the  forward  p o r t i o n   224,  and  a  s e c o n d  

p o r t i o n   or  p i s t o n   rod  378  ex t end ing   t he r e f rom.   The  rod  378  c a r r i e s  

a  small  s t roke   c y l i n d e r   380  a l i g n e d   t h e r e w i t h   and  having  a  r e s p e c t i v e  

shor t   p i s t o n   rod  382  connected   to  an  ou te r   end  of  the  moment  arm  251,  

I t   can  be  seen  t h a t   the  compound  o s c i l l a t i n g   appa ra tu s   378  i n c l u d e s  

l a rge   and  small  s t roke   h y d r a u l i c   a c t u a t o r s   by  c y l i n d e r s   a r ranged   i n  



s e r i e s   with  each  o the r   and  ex t end ing   between  the  pr imary  c o n v e y o r  
assembly  and  the  arm  251  to  p rov ide   means  e q u i v a l e n t   to  those   a s  

p r e v i o u s l y   d e s c r i b e d   for   r o t a t i o n a l l y   o s c i l l a t i n g   the  p e n e t r a t i n g  

means  5 0 .  

In  o p e r a t i o n ,   the  a p p a r a t u s   373  r e c e i v e s   two 

d i s t i n c t   s e t s   of  h y d r a u l i c   s i g n a l s   for  the  two  c y l i n d e r s ,   but  t h e s e  

se t s   are  u s u a l l y   r e l a t e d .   The  c y l i n d e r   375  r e c e i v e s   l a rge   vo lume,  

low  f r equency ,   flow  s i g n a l s   to  swing  the  means  238  through  the  a n g l e s  

238  th rough  the  angles   245  and  248  about   the  datum.  The  c y l i n d e r  

380  r e c e i v e s   r e l a t i v e l y   lower  volume,  h ighe r   f r equency ,   flow  s i g n a l s  

to  o s c i l l a t e   the  means  238  through  sma l l e r   d i s p l a c e m e n t s   384  a t  

the  t i p   239  shown  in  broken  o u t l i n e   at  the  t h r ee   p a r t i c u l a r  

p o s i t i o n s ,   but   of  course   the  h ighe r   f requency   o s c i l l a t i o n s   a r e  

a p p l i e d   to  the  t i p   for  the  f u l l   swinging  between  the  upper  and  l o w e r  

extreme  p o s i t i o n s .   Tota l   d i s p l a c e m e n t   385  of  the  t i p   due  t o  

a c t u a t i o n   of  the  c y l i n d e r   375  is  of  the  o rder   of  t h i r t y   c e n t e m e t e r s  

maximum  as  p r e v i o u s l y   d e s c r i b e d ,   whereas  the  d i s p l a c e m e n t   384  c o u l d  

be  l e s s   than  one  c e n t i m e t e r   in  scene  i n s t a n c e s .   The  f requency   o f  

o s c i l l a t i o n   of  the  c y l i n d e r   375  can  vary  from  zero  to  about  o n e -  

hundred  cyc l e s   per  minute ,   depending  on  ampl i tude ,   and  the  f r e q u e n c y  

of  the  c y l i n d e r   380  can  vary  between  zero  and  s e v e r a l   t h o u s a n d  

cyc l e s   per  minute ,   a l so   depending  on  the  a m p l i t u d e .  



L  A  mobile  loading  apparatus  (10,  130,  210)  having  a  body  (20, 135,  212), 

and  a  conveyor  assembly  (27,  134,  221)  mounted  on  the  body,  t h e  

conveyor  assembly  being  adapted  to  transport  material  from  a  f r on t  

portion  (29,  139,  224)  of  the  conveyor  assembly  to  a  rear  portion  (30, 

140,  225)  thereof  along  a  longitudinal  conveyor  axis  (32,  133,  219),  t he  

apparatus  being  character ized  by: 

(a)  advancing  means  (82,  90;  146,  147;  269)  cooperating  with  t h e  

conveyor  assembly  (27,  134,  221)  to  cause  essentially  axial  

movement  of  the  conveyor  assembly  as  a  reaction  to  fo rce  

from  the  advancing  means ,  

(b)  penetrat ing  means  (50,  152,  238)  mounted  adjacent  the  f r on t  

portion  (29,  139,  224),  the  penetrat ing  means  being  adapted  to  

be  rotationally  oscillated  about  a  horizontal  transverse  pene -  
trator  axis  (53,  154,  240)  disposed  normally  to  the  longi tudinal  

axis  (32,  133,  219)  to  faci l i ta te   penetrat ion  of  the  material   to  

be  loaded  onto  the  conveyor  assembly.  

2.  A  loading  apparatus  as  claimed  in  Claim  1  further  charac te r ized   by: 

(a)  the  front  portion  (29,  139,  224)  of  the  conveyor  assembly  being 

hinged  to  the  rear  portion  (30,  140,  225)  thereof  for  swinging 

about  a  horizontal  transverse  conveyor  hinge  axis  (38,  142, 

276), 



(b)  forward  elevating  means  (47,  48;  163,  164;  267,  268)  ex tending  

between  the  front  portion  of  the  conveyor  assembly  and 

s t ructure   associated  with  the  transverse  conveyor  hinge,  

so  that  actuation  of  the  elevating  means  swings  the  front  por t ion  

about  the  transverse  conveyor  axis  and  raises  or  lowers  the  p e n e -  

trating  means .  

3.  A  load ing   a p p a r a t u s   as  c la imed  in  Claim  1  or  Claim  2  f u r t h e r  

c h a r a c t e r i s e d   b y :  

(a)  the  body  (20)  being  mounted  on  mobile  mounting  means  (25), 

(b)  anchoring  means  (85,  91)  adapted  to  releasably  engage  r igid 

s t ructure   (12)  adjacent  the  appa ra tus ,  

(c)  the  advancing  means  being  extensible  and  re t rac tab le   means  

(82,  90)  and  extending  between  the  anchoring  means  and  t h e  

body, 

so  that,  as  the  advancing  means  is  actuated,   the  apparatus  rolls  on 

the  mounting  means  towards  the  material,   thus  forcing  the  pene -  

trating  means  into  the  material   independently  of  t ract ive  e f f o r t  

from  the  mounting  means .  

4.  A  load ing   a p p a r a t u s   as  c la imed  in  any  p r eced ing   claim  f u r t h e r  

c h a r a c t e r i s e d   b y :  

(a)  the  conveyor  assembly  (27)  being  mounted  on  the  body  (20)  for  

limited  lateral   swinging  about  an  essentially  vertical  swivel  



axis  (78)  so  as  to  permit  collection  of  material   disposed  to  one 

side  of  the  front  portion  (29)  of  the  conveyor  when  in  a  c e n t r a l  

posit ion.  

5.  A  loading  apparatus  as  claimed  in  Claim  1  further  character ized  by: 

(a)  the  conveyor  assembly  (134,  221)  having  a  conveyor  suppor t ing  

frame  (129,  282)  carrying  a  conveyor  (230),  the  suppor t ing  

frame  being  movable  relative  to  the  body  along  the  longi-  

tudinal  axis  (133,  219)  of  the  conveyor  assembly.  

6.  A  loading  apparatus  as  claimed  in  Claim  5  further  charac ter ized   by: 

(a)  an  excavating  assembly  (165,  291)  which  includes  a  ram  means  

(141,  258),  the  conveyor  assembly  (134,  221),  the  p e n e t r a t i n g  

means  (152,  238)  and  an  oscillating  means  (157,  158;  254,  255) 

for  oscillating  the  penetrat ing  means,  the  excavating  assembly  

being  mounted  relative  to  the  body  (135,  212)  so  as  to  be  mov-  

able  all  together  relative  to  the  body  to  enable  the  p e n e t r a t i n g  

means  to  penetra te   the  material   to  be  loaded  while  the  body 

remains  s t a t ionary .  

7.  A  loading  apparatus  as  claimed  in  Claim  6  wherein  the  excava t ing  

assembly  (165,  291)  is  further  charac ter ized   by: 

(a)  the  front  portion  (139,  224)  of  the  conveyor  essembly  (134,  221) 

being  hinged  to  the  rear  portion  (140,  225)  of  the  conveyor  



assembly  at  a  conveyor  hinge  (142,  276)  to  permit  r e l a t i v e  

swinging  therebe tween  about  a  horizontal  t ransverse  conveyor  

hinge  axis  (142,  276), 

(b)  forward  elevating  means  (163,  164;  267,  268)  cooperating  with 

the  front  portion  and  the  ram  means  (141,  258)  to  swing  t he  

front  portion  relative  to  the  ram  means .  

8.  A  loading  apparatus  as  claimed  in  Claim  5  or  6  in  which  t h e  

conveyor  assembly  is  a  primary  conveyor  assembly  (221)  and  t h e  

apparatus  is  further  charac te r ized   by: 

(a)  a  secondary  conveyor  assembly  (222)  mounted  on  the  body  (212) 

and  having  front  and  rear  portions  (227,  228),  the  two  conveyor  
assemblies  being  disposed  along  the  longitudinal  conveyor  axis 

(219)  so  that  the  rear  portion  (225)  of  the  primary  conveyor  
assembly  (221)  is  disposed  directly  above  the  front  portion  (227) 

of  the  secondary  conveyor  assembly  (222). 

9.  A  loading  apparatus  as  claimed  in  Claim  5,  6  or  8  further  c h a r a c -  

terized  by: 

(a)  anchoring  means  including  at  least  one  ram  (171,  172;  293,  294, 

297,  298,  308,  309)  mounted  on  the  body  (135,  212)  and  adap ted  

to  extend  from  the  body  to  engage  an  adjacent  surface  (174)  of 

the  surroundings  to  prevent  essentially  movement  of  the  body 

relat ive  to  the  su r f ace ,  



(b)  the  advancing  means  including  extensible  and  r e t r a c t a b l e  

means  (146,  147,  269)  extending  between  the  body  and  t he  

conveyor  supporting  frame  to  move  the  conveyor  assembly  

along  the  conveyor  axis, 

so  that,  as  the  advancing  means  is  actuated,  the  conveyor  is  moved 

towards  the  material  thus  forcing  the  penetrat ing  means  into  t he  

material   independently  of  t ractive  effort  from  mobile  mount ing 

means  supporting  the  body. 

10.  A  loading  apparatus  as  claimed  in  Claim  I  further  charac te r ized   by: 

(a)  the  rear  portion  (140)  of  the  conveyor  assembly  (134)  being 

hinged  for  swinging  about  a  horizontal  t ransverse  conveyor  

hinge  axis  (142), 

(b)  rearward  elevating  means  (149)  extending  between  the  r e a r  

portion  of  the  conveyor  and  s t ructure  associated  with  t he  

transverse  conveyor  axis, 

so  that  actuation  of  the  elevating  means  swings  the  rear  por t ion  

about  the  transverse  conveyor  axis  and  raises  or  lowers  the  r e a r  

por t ion .  

II.  A  loading  apparatus  as  claimed  in  Claim  1  further  charac ter ized   by: 

(a)  compound  oscillation  apparatus  (373)  adapted  to  apply,  as  

needed,  at  least  two  modes  of  oscillation  to  the  p e n e t r a t i n g  

means .  



12.  A  method  of  loading  material   onto  a  loading  apparatus  (10,  130,  210), 

wherein  the  apparatus  has  a  body  (20,  135,  212)  and  a  conveyor  

assembly  (27,  134,  221)  mounted  on  the  body  and  adapted  to  t r a n s p o r t  
mater ial   from  a  front  portion  (29, 139,  224)  of  the  conveyor  a ssembly  

to  a  rear  portion  (30,  140,  225)  thereof  along  a  longitudinal  conveyor  
axis  (32,  133,  219),  the  front  portion  having  a  penetrat ing  means  (50, 

152,  238),  the  method  being  charac te r ized   by: 

(a)  advancing  the  penetrat ing  means  into  material  to  be  loaded, 

(b)  when  required,  simultaneously  rotationally  oscillating  t h e  

penetra t ing  means  about  a  horizontal  transverse  p e n e t r a t o r  
axis  (53,  154,  240)  disposed  normally  to  the  longitudinal  axis  to  

faci l i ta te   loading  of  material   onto  the  conveyor .  

13.  A  method  as  claimed  in  Claim  12  further  charac ter ized   by: 

(a)  prior  to  advancing  the  penetrat ing  means  into  the  material  t o  

be  loaded,  anchoring  an  anchoring  means  (85,  91;  171,  172;  293, 

294,  297,  298,  308,  309)  relative  to  surroundings  (174)  and 

forcing  against  the  anchoring  means  to  overcome  resistance  to  

penetra t ion  of  the  m a t e r i a l  

14.  A  method  as  claimed  in  Claim  12  in  which  the  conveyor  essembly 

(134,  221)  is  mounted  for  longitudinal  movement  relative  to  the  body 

(135,  212),  and  the  method  is  further  charac te r ized   by: 

(a)  prior  to  advancing  the  penetra t ing  means  into  the  material  to  



be  loaded,  anchoring  the  body  relative  to  the  surroundings  to  

resist  reaction  to  penetrat ing  forces ,  

(b)  moving  the  conveyor  assembly  forwardly  relative  to  the  body 

to  advance  the  penetrat ing  means  into  the  mate r ia l .  

15.  A  method  as  claimed  in  Claim  12  further  character ized  by: 

(a)  oscillating  the  penetrat ing  means  in  a  compound  oscillation  of  

two  modes  of  osci l la t ion.  

16.  A  loading  apparatus  as  claimed  in  Claim  1  in  which  the  conveyor  
assembly  includes  an  endless  conveyor,  and  the  apparatus  is 

further  character ized  by: 

(a)  the  forward  portion  of  the  conveyor  assembly  having  a  
forward  shaft  around  which  the  endless  conveyor  passes ,  

(b)  the  horizontal  transverse  penet ra tor   axis  being  concen t r i c  

with  the  forward  shaf t .  
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