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li>  Material  handling  apparatus  comprises  a  mobile  frame 
(12)  defining  a  longitudinal  axis  and  a  raised  load  compart- 
ment  (16)  on  the  mobile  frame  (12)  substantially  in  align- 
ment  with  said  longitudinal  axis,  and  having  open  front  and 
rear  ends  (24,  26).  A  material  handling  bucket  (30)  is  pi- 
votal  ly  mounted  to  a  carriage  (44  or  160  or  180)  mounted  for 
longitudinal  movement  in  an  axial  direction.  A  drive  (46,  48 
or  170  or  182)  is  provided  for  driving  the  carriage  (44  or  160 
or  180)  bidirectionally  in  the  axial  direction.  A  cam  surface 
(60,  61)  is  defined  substantially  continuous  with  the  open 
front  end  (24)  of  the  raised  load  receiving  compartment  (16) 
and  continuing  to  a  location  vertically  therebelow.  The 
bucket  (30)  is  arranged  for  simultaneously  pivoting  and  rid- 
ing  along  the  cam  surface  (60,  61)  and  the  load  compart- 
ment  (16)  in  response  to  the  movement  of  the  carriage  (44  or 
160  or  180)  for  alternatively  loading  material  through  the 
open  front  end  (24)  of  the  load  receiving  compartment  (16) 
and  clearing  the  load  receiving  compartment  (16)  of  materi- 
al  loaded  thereupon  through  the  open  rear  end  (26)  thereof. 
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  Material  handling  apparatus  comprises  a  mobile  frame 
(12)  defining  a  longitudinal  axis  and  a  raised  load  compart- 
ment  (16)  on  the  mobile  frame  (12)  substantially  in  align- 
ment  with  said  longitudinal  axis,  and  having  open  front  and 
rear  ends  (24,  26).  A  material  handling  bucket  (30)  is  pi- 
votally  mounted  to  a  carriage  (44  or  160  or  180)  mounted  for 
longitudinal  movement  in  an  axial  direction.  A  drive  (46,  48 
or  170  or  182)  is  provided  for  driving  the  carriage  (44  or  160 
or  180)  bidirectionally  in  the  axial  direction.  A  cam  surface 
(60,  61)  is  defined  substantially  continuous  with  the  open 
front  end  (24)  of  the  raised  load  receiving  compartment  (16) 
and  continuing  to  a  location  vertically  therebelow.  The 
bucket  (30)  is  arranged  for  simultaneously  pivoting  and  rid- 
ing  along  the  cam  surface  (60,  61)  and  the  load  compart- 
ment  (16)  in  response  to  the  movement  of  the  carriage  (44  or 
160  or  180)  for  alternatively  loading  material  through  the 
open  front  end  (24)  of  the  load  receiving  compartment  (16) 
and  clearing  the  load  receiving  compartment  (16)  of  materi- 
al  loaded  thereupon  through  the  open  rear  end  (26)  thereof. 



Background  of  the  I n v e n t i o n  

This  i n v e n t i o n   is  d i r e c t e d   g e n e r a l l y   to  m a t e r i a l  

hand l ing   a p p a r a t u s   and  more  p a r t i c u l a r l y   to  a  nove l ,   compac t  

l o a d e r - t r a m m e r   v e h i c l e .  

While  the  p r e s e n t   i n v e n t i o n   may  f ind  u t i l i t y   in  a  

v a r i e t y   of  a p p l i c a t i o n s ,   the  i n v e n t i o n   is  p a r t i c u l a r l y   u s e f u l  

in  mining  o p e r a t i o n s .   In  t h i s   r e g a r d ,   the  i n v e n t i o n   p r o v i d e s  

a  marked  improvement  over  e x i s t i n g   equ ipment   for  s c r a p e r   o r  

s l u s h e r   o p e r a t i o n s   in  small   s tope   m i n e s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   working  space  is  q u i t e  

l i m i t e d   in  unde rg round   mining  o p e r a t i o n s .   G e n e r a l l y   s p e a k i n g ,  

a  s tope  m i n e . i s   an  unde rg round   mine  i n  w h i c h   the  ve ins   o f  

m a t e r i a l   to  be  removed  run  g e n e r a l l y   in  a  v e r t i c a l   or  a n g u l a r ,  

g e n e r a l l y   v e r t i c a l l y   o r i e n t e d   d i r e c t i o n .   Hence,  such  m i n e s  

g e n e r a l l y   make  use  of  p l u r a l   h o r i z o n t a l   s h a f t s   or  " d r i f t s "  

v e r t i c a l l y   a l i g n e d   one  above  the  o t h e r   for  mining  out  t h e  

v e r t i c a l   or  a n g u l a r l y   o r i e n t e d   ve in s   of  ore .   An  upper  one  o r  

o n e s ' o f   the  h o r i z o n t a l   d r i f t s   is  the  working  or  mining  d r i f t  

while   a  lower  d r i f t   r e c e i v e s   r a i l c a r s   or  o the r   s u i t a b l e  

v e h i c l e s   and  is  g e n e r a l l y   termed  the  " r a i l   d r i f t " .   G e n e r a l l y  

speak ing   an  e l o n g a t e   v e r t i c a l   bore  or  s h a f t   is  p r o v i d e d  

between  the  working  d r i f t   and  the  r a i l   d r i f t   and  m a t e r i a l  

mined  from  the  working  d r i f t   is  c a r r i e d   to  t h i s   v e r t i c a l   s h a f t  

to  be  d e l i v e r e d   t h e r e t h r o u g h   to  the  w a i t i n g   r a i l c a r s  

t h e r e b e l o w .  

It  w i l l   a lso   be  a p p r e c i a t e d   t h a t   a  s i m i l a r   s i t u a t i o n  

a p p l i e s   in  a  "Roman  column"  mining  c o n f i g u r a t i o n   w h i c h  

g e n e r a l l y   compr i se s   a  main  v e r t i c a l   s h a f t   with  a  p l u r a l i t y   o f  

h o r i z o n t a l   d r i f t s   conve rg ing   at  d i f f e r e n t   l e v e l s   t h e r e o f .  

Hence,  m a t e r i a l   must  be  d e l i v e r e d   to  w a i t i n g " e l e v a t o r s   at  t h e  

main  v e r t i c a l   s h a f t .  



In  e i t h e r   of  the  f o r e g o i n g   mining  s i t u a t i o n s ,   a s  

with  any  unde rg round   mine,  working  space  is  g e n e r a l l y   l i m i t e d .  

The  p r i o r   a r t   has  g e n e r a l l y   p roposed   u t i l i z i n g   c o n v e n t i o n a l  

f r o n t   l o a d e r   or  s i m i l a r   v e h i c l e s   and  s e p a r a t e   hau lage   t r u c k s  

to  a c c o m p l i s h   movement  of  the  mine  m a t e r i a l   in  the  h o r i z o n t a l  

d r i f t s .   However,  i t   w i l l   be  a p p r e c i a t e d   t h a t   t h i s   a r r a n g e m e n t  

r e q u i r e s   room  for  maneuver ing   of  both  hau lage   t rucks   and  f r o n t  

l o a d e r s   w i t h i n   the  d r i f t .   In  many  s i t u a t i o n s   t h i s   may  be  

d i f f i c u l t   or  i m p o s s i b l e .  

A d v a n t a g e o u s l y ,   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a 

compact  and  e f f i c i e n t   c o m b i n a t i o n   l o a d e r - t r a m m e r   v e h i c l e   which  

a d v a n t a g e o u s l y   l o a d s ,   t r a m s  t h e   load  and  d i s c h a r g e s   the  l o a d  

-  w i t h v u t   r e q u i r i n g   t u r n i n g   around  in  the  d r i f t .   Moreover,   i t  

w i l l   be  a p p r e c i a t e d   t h a t   the  u s e  o f   but  a  s i n g l e   v e h i c l e   t o  

both  load ,   haul  and  unload  the  m a t e r i a l   is  p a r t i c u l a r l y  

a d v a n t a g e o u s .  

O b j e c t s   and  Summary  of  the  I n v e n t i o n  

I t   is  t h e r e f o r e   a  g e n e r a l   o b j e c t   of  t h i s   i n v e n t i o n  

to  p r o v i d e   a  novel   and  improved  compact  l o a d e r - t r a m m e r  

v e h i c l e .  

A  more  s p e c i f i c   o b j e c t   of  the  i n v e n t i o n   is  t o  

p r o v i d e   a  compact  l o a d e r - t r a m m e r   v e h i c l e   which  is  capable   o f  

l o a d i n g ,   t r a n s p o r t i n g   and  u n l o a d i n g   m a t e r i a l   w i thou t   r e q u i r i n g  

t u r n i n g   around  of  the  v e h i c l e .  

A  r e l a t e d   o b j e c t   is  to  p r o v i d e   a  compac t  

l o a d e r - t r a m m e r   v e h i c l e   in  a c c o r d a n c e   with  the  f o r e g o i n g  

o b j e c t s   which  is  r e l a t i v e l y   s imple   and  i n e x p e n s i v e   in  i t s  

des ign   and  m a n u f a c t u r e   and  yet   h i g h l y   r e l i a b l e   in  o p e r a t i o n .  

B r i e f l y ,   and  in  a c c o r d a n c e   with  the  f o r e g o i n g  

o b j e c t s ,   a  m a t e r i a l   h a n d l i n g   a p p a r a t u s   in  accordance   with  t h i s  

i n v e n t i o n   compr i ses   a  mobile  frame  d e f i n i n g   a  l o n g i t u d i n a l  

axis   and  an  open -ended ,   r a i s e d   load  compartment   on  said  m o b i l e  



frame  s u b s t a n t i a l l y   in  a l i g n m e n t   with  sa id   l o n g i t u d i n a l   a x i s .  

A  m a t e r i a l   h a n d l i n g   bucke t   is  p r o v i d e d   and  a  c a r r i a g e   mounted  

for  l o n g i t u d i n a l   a x i a l   movement  along  the  frame  c a r r i e s   means 

p i v o t a l l y   mounting  sa id   bucke t .   A c t u a t i n g   means  are  a l s o  

p rov ided   for  d r i v i n g   the  c a r r i a g e   b i d i r e c t i o n a l l y   in  the  a x i a l  

d i r e c t i o n .   A  cam  s u r f a c e   is  d e f i n e d   s u b s t a n t i a l l y   c o n t i n u o u s  

with  a  f i r s t   open  end  of  the  load  c o m p a r t m e n t  a n d   running  to  a 

l o c a t i o n   v e r t i c a l l y   t h e r e b e l o w .   C o o p e r a t i n g   means  on  s a i d  

bucket   s i m u l t a n e o u s l y   s l i d e s   and  p i v o t s   the  bucke t   w i t h  

r e s p e c t   to  said  cam  s u r f a c e   in  r e s p o n s e   to  the  movement  of  t h e  

c a r r i a g e   for  a l t e r n a t i v e l y   l oad ing   m a t e r i a l   from  the  b u c k e t  

through  the  f i r s t   open  end  of  the  load  compar tment   or  c l e a r i n g  

the  load  compar tment   of  m a t e r i a l   loaded   t h e r e u p o n   th rough   t h e  

second  open  end  t h e r e o f   as  the  bucke t   is  moved  both  a x i a l l y  

and  p i v o t a l l y   by  the  c a r r i a g e .  

Br i e f   D e s c r i p t i o n   of  the  D r a w i n g s  

The  f o r e g o i n g ,   as  well   as  o the r   o b j e c t s ,   f e a t u r e s  -  

and  a d v a n t a g e s   of  the  i n v e n t i o n   w i l l   be  more  r e a d i l y  

a p p r e c i a t e d   upon  c o n s i d e r a t i o n   o f  t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n   of  the  i l l u s t r a t e d   embodiment ,   t o g e t h e r   w i t h  

r e f e r e n c e   to  the  d rawings ,   w h e r e i n :  

Fig.  1  is  a  f r o n t   p e r s p e c t i v e   view  of  a  m a t e r i a l  

hand l ing   a p p a r a t u s   in  a cco rdance   wi th   t h i s   i n v e n t i o n ,  

i n c l u d i n g   a  bucke t   p o r t i o n   t h e r e o f   o r i e n t e d   for  r e c e i v i n g  

m a t e r i a l   from  a  ground  or  grade  s u r f a c e ;  

Fig.  2  is  a  rear   p e r s p e c t i v e   view  of  the  a p p a r a t u s  

of  Fig.  1  and  f u r t h e r   i l l u s t r a t i n g   the  bucke t   p o r t i o n   t h e r e o f  

in  a  f u l l y   r e t r a c t e d   p o s i t i o n   for  moving  m a t e r i a l   in to   and 

along  a  l o a d - r e c e i v i n g   compartment   t h e r e o f ;  

Fig.  3  is  a  p a r t i a l l y   broken  away  side  e l e v a t i o n ,   o f  

the  a p p a r a t u s   of  F igs .   1 and  2,  and  i l l u s t r a t i n g   o p e r a t i o n   o f  

the  m a t e r i a l   h a n d l i n g   a p p a r a t u s   of  t h i s   i n v e n t i o n ;  



Fig.  4  is  a  rear   e l e v a t i o n   of  the  a p p a r a t u s   of  F i g .  

3 ;  

Fig.   5  is  a  top  plan  view  of  the  a p p a r a t u s   of  F i g .  

3 ;  

Fig.   6  is  a  s ide  e l e v a t i o n   i l l u s t r a t i n g   an  

a l t e r n a t i v e   form  of  a p p a r a t u s   in  a c c o r d a n c e   with  t h e  

i n v e n t i o n ;  

Fig.   7  is  a  s ide  e l e v a t i o n   i l l u s t r a t i n g   yet   a n o t h e r  

a l t e r n a t i v e   form  of  a p p a r a t u s   in  a c c o r d a n c e   with  t h e  

i n v e n t i o n ;  

Fig.   8  i s   a  rear   e l e v a t i o n   of  the  a p p a r a t u s   of  F i g .  

7 .  

D e t a i l e d   D e s c r i p t i o n   of  the  I l l u s t r a t e d   Embodiment  

R e f e r r i n g   now  to  the  drawings   and  i n i t i a l l y   to  F i g s .  

1  and  2  t h e r e   is  seen  a  mobile  m a t e r i a l   h a n d l i n g   a p p a r a t u s   i n  

a c c o r d a n c e   with  t h e  i n v e n t i o n   and  d e s i g n a t e d   g e n e r a l l y   by  t h e  

r e f e r e n c e   numeral   10.  This  a p p a r a t u s   10  i n c l u d e s   a  frame  1 2 .  

which  is  r ende red   mobi le   by  mounting  on  s u i t a b l e   means  such  a s  

wheels   14.  S u i t a b l e   motive  power  means  may  be  u t i l i z e d   t o  

. r o t a t e   t h e  w h e e l s  s o  a s   to  impar t   m o b i l i t y   t o  t h e   a p p a r a t u s   10 

as  w i l l   be  seen  l a t e r .  

R e f e r r i n g   now  a lso   to  F igs .   3 ,  4   and  5,  the  frame  12 

mounts  a  load  r e c e i v i n g   compar tment   16.  In  the  i l l u s t r a t e d  

embodiment ,   t h i s   load  r e c e i v i n g   compar tment   16  is  de f ined   by 

r e s p e c t i v e   spaced  a p a r t   i n t e r i o r   s ide  wa l l s   18  and  20  and  a  

s u b s t a n t i a l l y   f l a t   e l o n g a t e   load  deck  or  f l o o r   22  e x t e n d i n g  

between  the  s ide   wa l l s   18  and  20.  In  the  i l l u s t r a t e d  

embodiment ,   t h i s   load  deck  is  s u b s t a n t i a l l y   r e c t i l i n e a r   i n  

c o n f i g u r a t i o n   and  of  g r e a t e r   l e n g t h   than  wid th ,   being  o r i e n t e d  

s u b s t a n t i a l l y   c o a x i a l l y   with  the  frame  12.  However,  o t h e r  

c o n f i g u r a t i o n s   of  load  compartment   may  be  u t i l i z e d   w i t h o u t  

d e p a r t i n g   from  the  i n v e n t i o n .  



The  load  compartment   16  a l s o - d e f i n e s   an  open  f r o n t  

end  24  and  an  open  rear   end  26.  The  open  rear   end  26  i s  

p rov ided   with  a  movable  t a i l g a t e   2 8 .  

A  load  r e c e i v i n g   bucke t   member  30  is  a r r a n g e d   f o r  

d e l i v e r i n g   m a t e r i a l   from  a  ground  or  grade  s u r f a c e   32  in to   t h e  

load  r e c e i v i n g   compartment   16  of  the  a p p a r a t u s   10.  In  t h e  

i l l u s t r a t e d   embodiment ,   t h i s   bucke t   30  compr i se s   a  pa i r   o f  

opposed  s ide  wa l l s   34,  36,  a  f r o n t   l i p   p o r t i o n   38,  a  rear   h e e l  

p o r t i o n   40  and  a  bucke t   f l o o r   or  bottom  42  which  e x t e n d s  

between  the  two  s i d e s   34,  36  and  a l so   between  the  f r o n t   l i p   38 

and  rear   heel   p o r t i o n   40.  A d v a n t a g e o u s l y ,   the  width  of  t h e  

r e a r  h e e l   p o r t i o n   40  i n c l u d i n g   the  p o r t i o n s   of  s ide  wa l l s   3 4 '  

and  36  e x t e n d i n g   t h e r e f r o m   is  s u c h  a s   to  p r o v i d e  a   r e l a t i v e l y  

c l o s e ,   s l i d i n g   f i t   between  the  heel   40  and  the  load  f l o o r   22 

and  a l so   between  r e s p e c t i v e   bucke t   s i d e s   34  and  36  and  t h e  

load  compar tment   s ides   18  and  20  when  the  bucke t   is  r a i s e d  

in to   the  load  compar tment   16  as  i l l u s t r a t e d   in  Fig .   2.  Hence ,  

the  rear   heel   p o r t i o n   and  a d j a c e n t   p o r t i o n s   of  s ide  wa l l s   34 

and  36  of  the  b u c k e t   act   e s s e n t i a l l y  a s  a  s c r a p e r   for  d r a g g i n g  

o r  s c r a p i n g   m a t e r i a l   a l o n g   the  l o a d  f l o o r   2 2 .  A s   w i l l   be  

p r e s e n t l y   d e s c r i b e d ,   t h i s   s c r a p i n g   a c t i o n   is  a d v a n t a g e o u s   i n  

both  l oad ing   m a t e r i a l   in to   the  load  compar tment   16  and  i n  

d i s c h a r g i n g   m a t e r i a l   from  the  load  compar tment   16  th rough  t h e  

open  rear   end  26  when  the  t a i l g a t e   28  is  o p e n e d .  

From  the  f o r e g o i n g ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

r e s p e c t i v e   shapes   of  the  bucket   30  and  load  compar tment   16 

d e s c r i b e d   with  r e f e r e n c e   to  the  p r e f e r r e d   embodiment  may  be  

modi f i ed   w i t h o u t   d e p a r t i n g   from  the  i n v e n t i o n .   What  i s  

i m p o r t a n t   in  t h i s   r egard   is  the  p r o v i s i o n   of  a  c l o s e l y  

i n t e r f i t t i n g   s l i d i n g   r e l a t i o n s h i p   between  at  l e a s t   a  p o r t i o n  

of  the  bucket   and  the  load  compar tment ,   to  ach ieve   t h e  

s c r a p i n g   a c t i o n   d e s c r i b e d   a b o v e .  



It   w i l l   be  f u r t h e r   noted  t h a t   the  deck  or  f l oo r   22 

of  the  load  compartment   16  is  r a i s e d   some  d i s t a n c e   above  t h e  

ground  or  grade  l e v e l   32.  Hence,  a  s u i t a b l e   c o u p l i n g   i s  

p rov ided   for   moving  the  bucket   from  the  down  or  l o w e r e d  

p o s i t i o n   i l l u s t r a t e d   in  Fig.  1  to  the  up  or  r a i s e d   p o s i t i o n  

i l l u s t r a t e d   in  Fig.   2.  In  the  i l l u s t r a t e d   embodiment,   t h i s  

coup l ing   and  r a i s i n g   and  l ower ing   mot ions   are  p r o v i d e d   by  a 

movable  c a r r i a g e   44  which  is  mounted  for  a x i a l   l o n g i t u d i n a l  

movement  with  r e s p e c t   to  the  frame  12.  In  the  i l l u s t r a t e d  

embodiment,   the  a x i a l   l o n g i t u d i n a l   movement  of  the  c a r r i a g e   44 

is  p rov ided   by  a  pa i r   of  t e l e s c o p i n g   c y l i n d e r   a s s e m b l i e s  

d e s i g n a t e d   g e n e r a l l y   by  the  r e f e r e n c e   numerals   46  and  48.  The 

c a r r i a g e   is  c o u p l e d - t o   the  t e l e s c o p i n g   c y l i n d e r   a s s e m b l i e s   46 

and  48  by  s u i t a b l e   means  such  as  b o l t s   50.  A c c o r d i n g l y ,   a s  

the  r e s p e c t i v e   c y l i n d e r s   46  and  48  are  t e l e s c o p i c a l l y   e x t e n d e d  

and  r e t r a c t e d   in  un i son ,   the  c a r r i a g e   44  moves  in  u n i s o n  

t h e r e w i t h   in  the  a x i a l   d i r e c t i o n ,   both  f o r w a r d l y   and  

r e a r w a r d l y   a long  the  frame  1 2 .  

The  bucke t   3 6 . i s   p i v o t a l l y   j o ined   with  the  c a r r i a g e  

44  at  a  p a i r   of  g e n e r a l l y   c o a x i a l l y   a l i g n e d _ p i v o t   p o i n t s   52 

and  54.  These  p i v o t   p o i n t s   are  l o c a t e d   at  r e s p e c t i v e  

e x t e n s i o n s   or  arms  56,  58  of  the  bucke t   3 6 .  

The  load  compar tment   f l o o r   or  deck  22  e x t e n d s  

ou tward ly   and  downwardly  from  the  open  end  24  of  the  l o a d  

compartment   to  p rov ide   a  s u i t a b l e   i n c l i n e d   ramp  or  cam  s u r f a c e  

e x t e n d i n g   from  the  l e v e l   of  the  load  f l o o r   22  toward  t h e  

ground  s u r f a c e   32.  In  the  i l l u s t r a t e d   embodiment,   t h i s  

e x t e n s i o n   or  cam  s u r f a c e   is  formed  by  an  a r c u a t e l y   downwardly 

curved  e x t e n s i o n   60  of  the  load  f l o o r   22  and  by  a  s u i t a b l y  

a r c u a t e l y   curved  e x t e n s i o n   p l a t e   or  member  61  which  e x t e n d s  

s u b s t a n t i a l l y   c o n t i n u o u s l y   from  the  edge  of  the  load  f l o o r  

e x t e n s i o n   60.  P r e f e r a b l y ,   these   two  a r c u a t e   s u r f a c e s   60  and 



61  c o l l e c t i v e l y   d e f i n e   an  arc  of  at  l e a s t   90  deg rees   and  

p r e f e r a b l y   somewhat  g r e a t e r .  

C o o p e r a t i v e l y ,   the  rear   heel   p o r t i o n   40  of  t h e  

bucket   30  is  p r o v i d e d   with  a  c o m p l i m e n t a r y   cam  s u r f a c e   62 

which  is  p r e f e r a b l y   s u b s t a n t i a l l y   c y l i n d r i c a l   in  c o n f i g u r a t i o n  

for  s l i d e a b l y   engaging   the  cam  s u r f a c e s   60  and  61.  As  b e s t  

viewed  in  Fig.   3,  the  cam  s u r f a c e   61  ex t ends   downwardly  to  a 

s u f f i c i e n t   e x t e n t   so  as  to  engage  the  c o m p l i m e n t a r y   cam 

s u r f a c e   62  of  the  bucke t   heel   p o r t i o n   40  when  t h e  b u c k e t   is  i n  

i t s   lowered  p o s i t i o n   as  i l l u s t r a t e d   in  Fig.   1  and  in  s o l i d  

l ine   in  Fig.   3.  In  o rder   to  move  the  b u c k e t   to  the  r a i s e d  

p o s i t i o n  i l l u s t r a t e d   in  F ig .   2  and  in  phantom  l i n e   at  301  i n  

Fig.  3,  the  c a r r i a g e   44  is  drawn  a x i a l l y   r e a r w a r d l y   by 

t e l e s c o p i c   e x t e n s i o n   of  the  c y l i n d e r s   46  and  48.  This  c a u s e s  

a  s i m u l t a n e o u s  p i v o t i n g   and  s l i d i n g   mot ion   of  the  bucke t   30 

with  r e s p e c t   to  the  p i v o t s   52,  54  and  the  a r c u a t e   cam  s u r f a c e s  

60  and  61.  I t   should  be  a p p r e c i a t e d   in  t h i s   r ega rd   t h a t   t h e .  

l eng th   of  the  e x t e n s i o n s   or  arms  56  and  58  are  such  as  t o  

permi t   a t  l e a s t   the  f r o n t   or  l i p   p o r t i o n   38  of  the  bucke t   30 

to  engage  the  ground  or  grade  s u r f a c e  3 2   when  the  bucket   is  i n  

the  lowered  p o s i t i o n .  

From  the  f o r e g o i n g   i t   w i l l   be  seen  t h a t   any  s u i t a b l e  

ramp  or  i n c l i n e d   s u r f a c e   at  the  fo rward   end  of  the  load  f l o o r  

or  deck  22  w i l l   serve   to  s l i d e a b l y   r o t a t e   or  p i v o t  t h e   b u c k e t  

30  in  the  f a s h i o n   i l l u s t r a t e d   and  d e s c r i b e d   h e r e i n .   However ,  

i t   is  p r e f e r r e d   to  u t i l i z e   the  a r c u a t e   s u r f a c e s   60  and  61  a s  

d e s c r i b e d   above,   to  r e s i s t   any  l i f t i n g   or  p i v o t a l   movement  o f  

the  bucke t   30  when  i t   is  in  the  down  or  lowered  p o s i t i o n ,  

which  might  occur  due  to  impingement   of  a  load  of  m a t e r i a l  

a g a i n s t   the  l e a d i n g   edge  or  l i p   38.  It  w i l l   be  a p p r e c i a t e d  

tha t   s ince   the  e x t e n s i o n   of  the  arc  p r o v i d e d  b y   the  s u r f a c e s  

60  and  61  is  at  l e a s t   equal   to  and  p r e f e r a b l y   g r e a t e r   than  90 



d e g r e e s ,   the  engagement  of  the  bucke t   heel   or  cam  s u r f a c e   62 

with  the  lowermost   p o r t i o n   of  the  p l a t e   or  cam  s u r f a c e   61  w i l l  

r e s i s t   such  l i f t i n g   or  p i v o t i n g   movement  of  the  bucke t   30  when 

in  the  lowered   p o s i t i o n .   However,  i t   w i l l   be  a p p a r e n t   t h a t  

the  l i n e a r   r ea rward   movement  of  the  c a r r i a g e   44  and  t h e  

p i v o t a l   c o u p l i n g   52,  54  of  the  bucke t   t h e r e w i t h   w i l l   r e a d i l y  

i n i t i a t e   s l i d i n g   movement  between  the  heel  or  cam  s u r f a c e   62 

and  the  cam  s u r f a c e   61  r e a d i l y   overcoming  the  s l i g h t  

r e s i s t a n c e   in  the  plane  of  movement  t h e r e b e t w e e n   due  to  t h e  

somewhat  g r e a t e r   than  90  degree   e x t e n t   of  arc  d e f i n e d   by  t h e  

s u r f a c e s   60  and  61.  That  i s ,   f o r c e s   t e n d i n g   to  l i f t   t h e  

bucket   due ' to   i m p i n g e m e n t  o f  m a t e r i a l   at  the  l i p   38  w i l l   a c t  

g e n e r a l l y   in  a  h o r i z o n t a l   d i r e c t i o n   pushing  the  bucket   back  

a g a i n s t   the  cam  s u r f a c e   61,  whereas   the  f o r c e s   t end ing   to  l i f t  

the  bucke t   in  r e sponse   to  movement  of  the  c a r r i a g e   44  w i l l   a c t  

p r i m a r i l y   in  a  v e r t i c a l   d i r e c t i o n ,   thus  meet ing   with  l i t t l e  

r e s i s t a n c e   from  the  cam  s u r f a c e .  

In  o p e r a t i o n ,   the  load  compartment   16  may  be  l o a d e d  

-   with  m a t e r i a l  r e l a t i v e l y   s imply  and  e x p e d i t i o u s l y   by  t h e  

f o r e g o i n g  s t r u c t u r e .   B r i e f l y ,   the  bucke t   30  is  i n i t i a l l y   h e l d  

i n  i t s   lowered   p o s i t i o n   as  i l l u s t r a t e d   in  Fig.  1,  while  t h e  

wheels  14  are  d r iven   by  s u i t a b l e   means  to  p rope l   the  a p p a r a t u s  

10  in  the  fo rward   d i r e c t i o n .   Hence,  the  bucke t   w i l l   imp inge  

upon  and  c o l l e c t   m a t e r i a l   along  the  ground  or  grade  s u r f a c e   32 

as  the  a p p a r a t u s   10  moves  in  the  forward   d i r e c t i o n .   When  t h e  

d e s i r e d   q u a n t i t y   of  m a t e r i a l   is  r e c e i v e d   in  the  bucket   30,  t h e  

forward  mot ion  may  be  h a l t e d   and  the  t e l e s c o p i n g   c y l i n d e r s   46 

and  48  e n e r g i z e d   by  s u i t a b l e   means  to  move  the  c a r r i a g e   44 

a x i a l l y   r e a r w a r d l y   along  the  frame  12.  As  shown  in  phantom 

l ine   in  Fig.   3,  as  the  bucke t   is  p i v o t a l l y   and  s l i d e a b l y   moved 

by  t h i s   a c t i o n   of  the  c a r r i a g e   44,  the  f r o n t  o r   l i p   p o r t i o n   i s  

i n c l i n e d   to  a  l e v e l   above  the  heel   p o r t i o n   40  t h e r e o f .   In  



other   words ,   the  bo t tom  or  f l o o r   42  of  the  b u c k e t   30  i s  

i n c l i n e d   so  as  to  r e t a i n   the   m a t e r i a l   which  has  been  c o l l e c t e d  

t h e r e i n .   When  the  cam  s u r f a c e   62  and  h e e l   40  of  the  b u c k e t  

r eaches   the  upper  end  of  the  a r c u a t e   e x t e n s i o n   60  and  t h e  

s u b s t a n t i a l l y   h o r i z o n t a l   l e v e l   of  the  load   f l o o r   or  deck  2 2 ,  

the  b u c k e t   w i l l   have  a c h i e v e d   the  f u l l y   r a i s e d   and  f u l l y  

i n c l i n e d   p o s i t i o n   i l l u s t r a t e d   at   3 0 ' .   T h e r e a f t e r ,   f u r t h e r  

motion  of  the  b u c k e t   c o n s i s t s   of  l o n g i t u d i n a l   s l i d i n g   m o t i o n  

along  the  load  c o m p a r t m e n t   16.  I t   w i l l   be  a p p r e c i a t e d   t h a t  

the  d e g r e e   of  i n c l i n a t i o n   of  the  b u c k e t   at  t h i s   p o i n t   c a u s e s  

the  m a t e r i a l   c a r r i e d   t h e r e i n   to  be  d e l i v e r e d   t h rough   the  o p e n  

r e a r  e n d   of  the  b u c k e t   30  i n t o   the  load   compar tmen t   1 6 .  

Moreover ,   upon  d e l i v e r i n g   a  f i r s t   load  of  m a t e r i a l   to  an  empty  

load  c o m p a r t m e n t   16,  the  c a r r i a g e   44  and  hence  b u c k e t   30  a r e  

c a r r i e d   r e a r w a r d l y   to  the  e x t e n t   i n d i c a t e d   at  30'  in  F ig .   3  t o  

load  the  m a t e r i a l   i n t o   the  r e a r   most  p o r t i o n   of  the  l o a d  

compar tment   16.  T h e r e a f t e r ,   s u c c e s s i v e   l oads   of  m a t e r i a l   may 

be  s u c c e s s i v e l y   p o s i t i o n e d   to  g r a d u a l l y   f i l l   the  l o a d  

c o m p a r t m e n t ' 1 6   from  t h e  r e a r   end  t o  t h e   f r o n t   end  t h e r e o f   by 

the  s imple   e x p e d i e n t   of  l i m i t i n g   the  r e a r w a r d   movement  of  t h e  

c a r r i a g e   44  as  the  c o m p a r t m e n t   16  is  f i l l e d .  

:   When  the  load   c o m p a r t m e n t   16  i s   f i l l e d   wi th   t h e  

d e s i r e d   amount  of  m a t e r i a l   or  f u l l y   f i l l e d ,   as  the  case  may 

be,  the  b u c k e t   30  is  r a i s e d ,   but   not   drawn  a c r o s s   the  l o a d  

f l o o r   22,  b y  t h e   p r o c e d u r e   a l r e a d y   d e s c r i b e d   to  e i t h e r   t h e  

f u l l y   r a i s e d   p o s i t i o n   or  to  some  i n t e r m e d i a t e   p o s i t i o n .   T h i s  

i n t e r m e d i a t e   p o s i t i o n   may  c o m p r i s e   one  of  the  p o s i t i o n s   shown 

in  phantom  l i n e   and  i n d i c a t e d   g e n e r a l l y  b y   r e f e r e n c e  

numeral  30"  in  Fig.   3,  the  b u c k e t   then  a c t i n g   as  a  f r o n t  

c l o s u r e   for   the  o t h e r w i s e   open  f r o n t   end  24  of  the  l o a d  

compar tment   16.  This  p o s i t i o n   may  be  r e f e r r e d   to  as  t h e  

tramming  p o s i t i o n   of  the  b u c k e t   30,  w h e r e i n   the  load  may  be  



hauled  or  trammed,  as  termed  in  the  a r t .  

R e f e r r i n g   now  more  in  d e t a i l   to  F igures   1  th rough  5 ,  

i n c l u s i v e ,   f u r t h e r   d e t a i l s   of  the  embodiment  i l l u s t r a t e d  

h e r e i n   w i l l   be  d e s c r i b e d .   It  w i l l   be  u n d e r s t o o d   t h a t   v a r i o u s  

m o d i f i c a t i o n s   may  be  made  in  the  d e t a i l s   of  the  s t r u c t u r e s   t o  

b e  d e s c r i b e d   h e r e i n   w i t h o u t   d e p a r t i n g   from  the  i n v e n t i o n .  

Ra the r ,   the  f e a t u r e s   of  the  i n v e n t i o n   and  o p e r a t i o n   d e s c r i b e d  

above  may  be  a c h i e v e d   by  v a r i o u s   e q u i v a l e n t   or  a l t e r n a t i v e  

s t r u c t u r e s ,   the  i n v e n t i o n   being  d e f i n e d   by  the  c la ims  appended  

h e r e t o .  

R e f e r r i n g   i n i t i a l l y   to  the  bucket   30,  in  t h e  

p r e f e r r e d   embodiment  i l l u s t r a t e d ,   the  arms  56,  58  and  s i d e  

wa l l s   34 ,  36   e x t e n d  s u b s t a n t i a l l y  i n   a  s t r a i g h t   l i n e   to  m e e t  

the  b o t t o m  o r   f l o o r   42  at  the  f r o n t   l i p   or  edge  3 8 .  

P r e f e r a b l y ,   lower  p o r t i o n s   of  the  s ide  wal l s   34  and  36  a r e  

f l a i r e d   o u t w a r d l y   somewhat  to  encourage   the  eg ress   of  m a t e r i a l  

in to   the  bucke t   30  as  the  a p p a r a t u s   10  is  p r o p e l l e d   in  t h e  

forward   d i r e c t i o n .   A d d i t i o n a l l y ,   i t   w i l l   be  seen  t h a t   r e a r  

e d g e s  o f   r e s p e c t i v e   s ide   w a l l s . 3 4   and  36  are  a r c u a t e l y   s h a p e d  

to  c l o s e l y   app roach ,   b u t  a v o i d   i n t e r f e r e n c e   with  the  a r c u a t e  

cam  s u r f a c e s  6 0   and  61.  Moreover,   t h e  r e s p e c t i v e   arms  56  and  

5 8   are  s t epped   back  somewhat  from  the  a r c u a t e   r ea r   edges  o f  

the  s ide  wa l l s   34  and  36  a lso   to  avoid  i n t e r f e r e n c e   with  t h e  

s l i d i n g   of  the  cam  or  heel   s u r f a c e   62  upon  the  cam  s u r f a c e s  

60,  61  as  d e s c r i b e d   a b o v e .  

The  c a r r i a g e   44  w i l l   be  seen  to  p r e f e r a b l y   c o m p r i s e  

a  g e n r a l l y   U-shaped  yoke  member  having  downwardly  e x t e n d i n g  

side  wa l l s   70  and  72  which  r e c e i v e   s u i t a b l e   coup l ing   means  

such  as  b o l t s   50  t h e r e t h r o u g h   for  c o u p l i n g   to  the  r e s p e c t i v e  

c y l i n d e r   a s s e m b l i e s   46  and  48.  The  U-shaped  c a r r i a g e   or  yoke  

44  thus  ex tends   above  and  a c r o s s   the  load  compartment   1 6 .  

A c c o r d i n g l y ,   the  p i v o t a l   c o n n e c t i o n s   with  the  arms  o r  



e x t e n s i o n s   56  and  58  are  accomodated  by  a  pa i r   of  downward ly  

e x t e n d i n g   ears   or  tabs   72,  74  of  the  yoke  or  c a r r i a g e   4 4 .  

These  downwardly  e x t e n d i n g   tabs  72  and  74  are  f u r t h e r  

p r e f e r a b l y   p rov ided   with  e n l a r g e d ,   d i s c - l i k e   th rough   a p e r t u r e d  

bea r i ng   members  76,  78  which  a l i g n   with  s i m i l a r   t h r o u g h  

a p e r t u r e d   end  p o r t i o n s   of  the  r e s p e c t i v e   bucke t   e x t e n s i o n s   o r  

arms  56  and  58.  S u i t a b l e   p ivo t   p ins   80  and  82  are  i n s e r t e d  

through  t hese   a l i g n e d   th rough   a p e r t u r e s .   An  a d d i t i o n a l  

t r a n s v e r s e   suppor t   rod  84  is  a l so   p r e f e r a b l y   p rov ided   a c r o s s  

the  arms  or  e x t e n s i o n s   56,  58  of  the  bucke t   3 0 .  

The  t e l e s c o p i n g   c y l i n d e r   a s s e m b l i e s   46  and  48  a r e  

s u b s t a n t i a l l y - i d e n t i c a l   whereby  only  one  such  assembly  w i l l   b e  

d e s c r i b e d .   The  c y l i n d e r  a s s e m b l y   46  in  the  i l l u s t r a t e d  

embodiment  compr i ses   a  t e l e s c o p i n g   assembly   of  t h r e e   c y l i n d e r  

members  90,  92  and  94,  as  b e s t   viewed  in  Fig.  2 .  

A d d i t i o n a l l y ,   the  ou t e r   most  or  l a r g e s t   d i ame te r   c y l i n d e r   94 

is  p r o v i d e d   with  a  s u b s t a n t i a l l y   r e c t i l i n e a r   hous ing  or  c a s i n g  

member  96.  I t   is  t h i s   hous ing   or  c a s ing   member  96  which  i s  

c o u p l e d   wi th   the  c a r r i a g e   or  yoke  4 4  b y  r e s p e c t i v e   b o l t s   50  a s  

d e s c r i b e d   a b o v e . A d d i t i o n a l l y , a n d  a s  b e s t   v i e w e d  i n   Fig.  4 ,  

t h i s   hous ing   or  cas ing   member  9 6  i s   s u b s t a n t i a l l y   r e c t a n g u l a r  

. in   c r o s s - s e c t i o n   and  c a r r i e s  r e s p e c t i v e   top  and  bottom  b e a r i n g  

s u r f a c e s   100  and  102 .  

P r e f e r a b l y   a  pa i r   of  s i m i l a r   r e c t a n g u l a r   a x i a l l y  

e x t e n d i n g   r e c e s s e s   or  channe l s   104  and  106  formed  in  s i d e  

wal l s   of  the  frame  12  to  ca r ry   the  r e s p e c t i v e   c y l i n d e r  

a s s e m b l i e s   46  and  48.  In  t h i s   r e g a r d ,   the  r e c e s s e s   o r  

c h a n n e l s   104  and  106  are  s u b s t a n t i a l l y   r e c t a n g u l a r   i n  

c r o s s - s e c t i o n s   and  ca r ry   c o m p l i m e n t a r y   b e a r i n g   s u r f a c e s   108 

and  110  for  s l i d e a b l y   engaging  the  b e a r i n g   s u r f a c e s   100,  102 

of  the  r e s p e c t i v e   c a s i n g s   or  hous ings   96.  From  the  f o r e g o i n g  

i t   w i l l   be  seen  t h a t   the  p r o v i s i o n   of  the  U-shaped  yoke  



c o n f i g u r a t i o n   of  the  c a r r i a g e   44  c o o p e r a t e s   with  the  f o r e g o i n g  

assembly   by  p o s i t i o n i n g   and  ho ld ing   the  r e s p e c t i v e   hous ings   o r  

c a s i n g s   96  w i t h i n   the  r e c e s s e s   or  c h a n n e l s   104  and  106  a g a i n s t  

l a t e r a l   movement.  A c c o r d i n g l y ,   the  yoke  44  a s s u r e s  

s u b s t a n t i a l l y   a x i a l ,   l o n g i t u d i n a l   movement  only  of  t h e  

r e s p e c t i v e   t e l e s c o p i n g   a s s e m b l i e s   46  and  48.  Moreover,   t h e  

h o u s i n g s   or  c a s i n g s   96  are  of  s u b s t a n t i a l l y   g r e a t e r  

c r o s s - s e c t i o n a l   d imens ion   than  the  l a r g e s t   of  the  c y l i n d e r s  

94,  whereby  the  c y l i n d e r s   90,  92  and  94  are  held  out  o f  

engagement   with  r e s p e c t i v e   i n s i d e   s u r f a c e s   of  the  r e c e s s e s   o r  

channe l s   104  and  106.  A d d i t i o n a l l y ,   s u i t a b l e   spacer   members 

a s  i n d i c a t e d   at  112  may  be  i n t e r p o s e d   between  the  f a c i n g  

s u r f a c e s   of  t h e  s i d e   e x t e n s i o n s   70,  72,  of  the  yoke  member  44 

and  of  the  r e s p e c t i v e   c a s i n g s   60.  The  spaces   112  a r e  

p r e f e r a b l y   p r o v i d e d   wi th   s u i t a b l e   t h rough   a p e r t u r e s   f o r  

r e c e i v i n g   the  b o l t s   50  t h e r e t h r o u g h .  

In  a c c o r d a n c e   with  a  p r e f e r r e d   form  of  t h e  

i n v e n t i o n ,   the  load  f l o o r   22  is  p r e f e r a b l y   downwardly  s l o p e d  

at  i t s   r e a r  m o s t  p o r t i o n   as  i n d i c a t e d   by  r e f e r e n c e   n u m e r a l  

1 2 0 .  T h i s   r ea rward   s l o p i n g   end  p o r t i o n   120  meets  the  t a i l g a t e  

26  when  the  l a t t e r   is  in  i t s   f u l l y   c lo sed   p o s i t i o n   to  c l o s e  

=off  the  o t h e r w i s e   open  end.24  of  the  load  compartment   1 6 .  

A d v a n t a g e o u s l y ,   the  s lope   of  t h i s   load  f l o o r   p o r t i o n   120  may 

be  d e f i n e d   to  form  a  c o n t i n u a t i o n   of  the  s lope  de f ined   by  t h e  

f l o o r   or  bot tom  4 2  o f   the  bucket   30  when  in  i t s   f u l l y   r a i s e d  

and  r ea r   most  p o s i t i o n   as  i l l u s t r a t e d   at  3 0 '  o f   Fig.  3..  T h i s  

downward  s l o p i n g   p o r t i o n   120  of  the  load  f l o o r   or  deck  22  a i d s  

in  d i s c h a r g i n g   m a t e r i a l   from  the  load  compartment   16  when  t h e  

t a i l g a t e   26  is  opened  as  i l l u s t r a t e d   in  phantom  l i ne   in  F i g .  

3.  In  t h i s   r e g a r d ,   a  s u i t a b l e   e x t e n s i b l e   and  r e t r a c t a b l e  

c y l i n d e r   member  122  is  coupled  at  one  end  t h e r e o f   to  the  f r ame  

12  and  at  the  o p p o s i t e   end  t h e r e o f   to  a  s u i t a b l e   p ivo t   p o i n t  



124  on  the  t a i l g a t e   28.  The  t a i l g a t e   28  is  p i v o t e d   by  t h e  

c y l i n d e r   122  about  a  s u i t a b l e   p i v o t   p o i n t   126  coup led   with  t h e  

frame  12.  The  r e s p e c t i v e   c y l i n d e r s   46  and  48  and  t a i l g a t e  

c y l i n d e r   122  may  be  s e l e c t i v e l y   e n e r g i z e d   by  a  s u i t a b l e  

h y d r a u l i c   system  i n c l u d i n g   s u i t a b l e   h y d r a u l i c   motors   a n d  

va lves   as  i l l u s t r a t e d   g e n e r a l l y   at  130  and  132.  S u i t a b l e  

c o n n e c t i n g   l i n e s   to  p rov ide   p r e s s u r i z e d   h y d r a u l i c   f l u i d   and  

d ra in   l i n e s   are  a l so   p rov ided   as  i n d i c a t e d   at  134  with  r e s p e c t  

to  the  t a i l g a t e   c y l i n d e r   122  and  at  136  at  the  f r o n t   m o s t  

p o r t i o n   of  the  c y l i n d e r   a s s e m b l i e s   46,  48.  In  t h i s   r e g a r d ,  

f r o n t   end  p o r t i o n s   of  the  r e s p e c t i v e   c y l i n d e r   a s s e m b l i e s   46 

and  48  may  be  held  by  s u i t a b l e   means  in  t h rough   a p e r t u r e s  

p rov ided   t h e r e f o r   in  a  f r o n t   end  of  the  frame  member  1 2 .  

S u i t a b l e   power  for  r o t a t i n g   the  wheels   14  of  t h e  

a p p a r a t u s   10  in  e i t h e r   the  forward   or  r ea rward   d i r e c t i o n   may 

be  p rov ided   by  s u i t a b l e   means,  such  as  e l e c t r o - h y d r a u l i c  

mo to r s .   In  t h i s . r e g a r d ,   in  the  i l l u s t r a t e d   embodiment ,   a s  

shown  in  Fig.   4,  a  s u i t a b l e   e l e c t r o - h y d r a u l i c   a ssembly   i s  

i n d i c a t e d   g e n e r a l l y   at  1 4 0 .  A   s i m i l a r   a s sembly ,   c o m p r i s i n g   a 

s u i t a b l e   e l e c t r i c a l l y   powered  h y d r a u l i c   motor  and  g e a r  

a s s e m b l i e s   is  p r e f e r a b l y   coupled   to  one  each  of  the  t h r e e  

wheels  14  to  e i t h e r   s ide  of  the  a p p a r a t u s   10,  whereupon  t h e  

remain ing   wheels   are  coupled   to  r o t a t e   in  un i son   with  t h e  

d r iven   wheel .   A  s u i t a b l e   e l e c t r i c   cab le   c o n n e c t i o n   i s  

p rov ided   a t  1 5 0  a s s h o w n   at  Fig.   3  to  r e c e i v e   a  s u i t a b l e  

e l e c t r i c   cable   for  p r o v i d i n g   power  to  the  h y d r a u l i c   d r i v e  

components  j u s t   d e s c r i b e d .   Other  s u i t a b l e   sou rce s   of  power  

such  as  an  on  board  d i e s e l   engine  or  the  l i k e   may 

a l t e r n a t i v e l y   be  p r o v i d e d .  

As  ment ioned   p r e v i o u s l y ,   o the r   means  and  s t r u c t u r e s  

may  be  u t i l i z e d   to  a ccompl i sh   the  s l i d i n g   and  p i v o t i n g   m o t i o n  

of  the  bucket   30  d e s c r i b e d   above.   Two  such  a l t e r n a t i v e  



embodiments  are  shown  r e s p e c t i v e l y   in  Fig.   6  and  Figs .   7  and 

-8.  The  p a r t s   and  components  t h e r e o f   which  are  i d e n t i c a l   to  t h e  

embodiment  d e s c r i b e d   above  are  d e s i g n a t e d   by  l i ke   r e f e r e n c e  

n u m e r a l s ,   t o g e t h e r   with  the  s u f f i x   a  in  the  embodiment  of  F i g .  

6  and  the  s u f f i x   b  in  the  embodiments  of  F igs .   7  and  8 .  

R e f e r r i n g   now  to  Fig.  6,  a  m a t e r i a l   h a n d l i n g  

a p p a r a t u s   10a  i n c l u d e s   a  mobile  frame  12a  having  wheels   14a 

and  a  load  compar tment   16a  a l l  c o n f i g u r e d   s u b s t a n t i a l l y  

s i m i l a r l y   to  the  l i k e   d e s c r i b e d   components   h e r e i n a b o v e .  

A  bucke t   30a  is  a r r a n g e d   for   p i v o t a l   and  s l i d i n g  

movement  with  r e s p e c t   to  a  load  f l o o r   22a  and  a r c u a t e  

e x t e n s i o n s   t h e r e o f   60a  and  61a  in  the  same  f a s h i o n   a s  

d e s c r i b e d   above.   The  p i v o t   p o i n t s   52a,  54a  of  the  bucke t   a r e  

coupled  to  an  a x i a l l y   s l i d e a b l y   movable  c a r r i a g e   or  yoke  

member  160  which  d i f f e r s   somewhat  from  the  c a r r i a g e   44 

d e s c r i b e d   a b o v e .  

I t   w i l l   be  u n d e r s t o o d   t h a t   i d e n t i c a l   s t r u c t u r e   t o  

t h a t   about   to  be  d e s c r i b e d   h e r e i n   is  a l so   p rov ided   to  t h e  

o p p o s i t e   s ide  of  the  a p p a r a t u s   10a  to  t h a t   shown  in  Fig.  6 .  

This  c a r r i a g e   160  c a r r i e s   a  f i r s t   p i v o t   54a  at  i t s   lower  r e a r  

end  coupled  to  the  bucke t   30a  as  p r e v i o u s l y   men t ioned .   A 

s e c o n d   p i v o t   161  is  l o c a t e d   at  the  f r o n t   top  p o r t i o n   of  t h e  

c a r r i a g e   160  and  is  p i v o t a l l y   coupled   with  one  end  of  a  f i r s t  

l i n k a g e   member  162.  The  o p p o s i t e   end  of  t h i s   f i r s t   l i n k a g e  

member  162  i s  p i v o t a l l y   c o u p l e d  a t   164  to  one  end  of  a  s e c o n d  

l i n k a g e   member  166.  The  l i n k a g e  m e m b e r   166  h a s  i t s   o p p o s i t e  

end  p i v o t a l l y  c o u p l e d   at  168  to   a  s ide   wall   of  the  frame  12a .  

The  l i n k a g e   assembly   compr i s ing   l i n k a g e s   162  and  166  i s  

a r r a n g e d   to  s l i d e a b l y   move  the  s l i d i n g   c a r r i a g e   member  160  i n  

r e sponse   to  expans ion   and  c o n t r a c t i o n   o f  a   p i s t o n   170.  T h i s  

p i s t o n   170  is  p i v o t a l l y   mounted  at  172  to  a  s i d e   wall   of  t h e  

frame  12.  The  o p p o s i t e   end  of  the  p i s t o n   170  is  p i v o t a l l y  



mounted  at  174  to  a  c e n t r a l   p o r t i o n   of  the  l i n k a g e   member  166 

which  w i l l   be  seen  to  be  i r r e g u l a r l y   shaped.   The  c a r r i a g e   i s  

s l i d e a b l y   mounted  by  any  s u i t a b l e   means  to  the  frame  12  f o r  

l o n g i t u d i n a l   a x i a l   s l i d e a b l e   movement  t h e r e a l o n g .  

From  the  f o r e g o i n g ,   i t   w i l l   be  seen  t h a t   o p e r a t i o n  

of  the  bucke t   is  s u b s t a n t i a l l y   s i m i l a r   to  t h a t   d e s c r i b e d  

above.  A  tramming  p o s i t i o n   of  the  bucke t   is  i n d i c a t e d   i n  

phantom  l i n e   at  3 0 a ' ,   with  the  accompanying  p o s i t i o n s   of  t h e  

c a r r i a g e   160,  p i s t o n   170  and  l i n k a g e   members  162  and  166  a l s o  

i n d i c a t e d   at  160 ' ,   162 ' ,   166'  and  170 ' ,   r e s p e c t i v e l y .  A   f u l l y  

r a i s e d   and  f u l l y   ex tended   l o a d i n g   or  u n l o a d i n g   p o s i t i o n   of  t h e  

bucket   30a  is  i n d i c a t e d   at  3 0 a "  ,   t o g e t h e r   with  c o r r e s p o n d i n g  

p o s i t i o n s   of  the  c a r r i a g e   1 6 0 "   l i n k a g e s   1 6 2 " ,   1 6 4 "   and  o f  

the  p i s t o n   1 7 0 " .   A  s i m i l a r   t a i l g a t e   28  is  a l so   p rov ided   w i t h  

a  s u i t a b l e   small   h y d r a u l i c   c y l i n d e r   122a  for  r e s p e c t i v e l y  

opening  and  c l o s i n g   the  t a i l g a t e   28.  In  a l l   o the r   r e s p e c t s ,  

the  s t r u c t u r e   and  o p e r a t i o n   of  the  embodiment  of  Fig.  6  i s  

s u b s t a n t i a l l y   s i m i l a r   to  t h a t   d e s c r i b e d   a b o v e  w i t h   r e f e r e n c e  

to  F igs .   1  th rough   5 .  

R e f e r r i n g   now  to  F igs .   7  and   8  yet  a  f u r t h e r  

embodiment  of  a p p a r a t u s   in  a c c o r d a n c e   with  the  i n v e n t i o n   i s  

d e s i g n a t e d   g e n e r a l l y   by  the  r e f e r e n c e   numeral  lOb.  The 

a p p a r a t u s   10b  i n c l u d e s   a  frame  12b  mounted  to  s u i t a b l e   w h e e l s  

14b  and  c a r r y i n g   a  l o a d . c o m p a r t m e n t   16b  s u b s t a n t i a l l y   a s  

d e s c r i b e d   a b o v e .   A  s u b s t a n t i a l l y  s i m i l a r   bucket   30b  i s  

mounted  for  p i v o t a l   and  s l i d i n g   movement  over  a  load  deck  o r . .  

f l o o r   22b  a n d - a r c u a t e   e x t e n s i o n s   60b,  61b  t h e r e o f   in  the  same 

f a s h i o n   d e s c r i b e d   above.  A  s i m i l a r   t a i l g a t e   28  is  a c t u a t e d   by 

a  c y l i n d e r   122b  s u b s t a n t i a l l y   as  d e s c r i b e d   above  w i t h  

r e f e r e n c e   to  the  p r e v i o u s   e m b o d i m e n t s .  

A  s u i t a b l e   c a r r i a g e   member  180  compr i ses   a  yoke  

s i m i l a r   to  the  yoke  44  d e s c r i b e d   above.  The  c a r r i a g e   180  i s  



p i v o t a l l y   coupled   at  a  s i m i l a r   p i v o t a l   mounting  54  to  t h e  

upper  end  of  an  e x t e n s i o n   or  arm  of  the  bucke t   30b  in  the  same 

f a s h i o n   as  d e s c r i b e d   above  with  r e s p e c t   to  the  p r e v i o u s  

embodiments .   D e p a r t i n g   from  the  p r e v i o u s   e m b o d i m e n t s ,  

s l i d e a b l e   a x i a l   movement  of  the  c a r r i a g e   180  is  a c c o m p l i s h e d  

by  a  s u i t a b l e   cha in   d r i ve   or  s i m i l a r   a s sembly ,   i n d i c a t e d  

g e n e r a l l y   by  r e f e r e n c e   numeral  182  and  compr i s i ng   a  s u i t a b l e  

chain  or  e n d l e s s   member  184  and  s u i t a b l e   d r ive   and /o r   i d l e r  

s p r o c k e t s   186,  188.  The  c a r r i a g e   180  may  be  coupled   by  any 

s u i t a b l e   means  t o  a   given  po in t   a long  the  chain  member  184  and  

may  be  p r o v i d e d   with  r o l l e r s   or  wheels   190  to  r ide   upon  a  

s u i t a b l e   t r a c k   192  or  the  l i ke   a long  t h e  s i d e   of  the  f r a m e  

12b.  As  with  the  p r e v i o u s   embodiment,   a  tramming  p o s i t i o n   o f  

the  b u c k e t - i s   i n d i c a t e d   g e n e r a l l y   in  phantom  l i n e   at  3 0 b ' .  

S i m i l a r l y ,   a  f u l l y   r a i s e d   and  f u l l y   r e a r w a r d l y   move  p o s i t i o n  

of  the  b u c k e t  w i t h   r e s p e c t   to  the  load  compartment   16b  i s  

i n d i c a t e d   at  3 0 b " ,   with  a  c o r r e s p o n d i n g   p o s i t i o n   of  t h e  

c a r r i a g e   180  i n d i c a t e d   at  1 8 0 " .   In  a l l   o the r   r e s p e c t s ,  

o p e r a t i o n  o f  t h e  e m b o d i m e n t   of  F igs .   7  and  8  is  s u b s t a n t i a l l y  

s i m i l a r   t o  t h a t  d e s c r i b e d  a b o v e   for  the  p r e v i o u s   e m b o d i m e n t s .  

While  the  i n v e n t i o n   has  been  i l l u s t r a t e d   and  

d e s c r i b e d   above  with  r e f e r e n c e   to  a  p r e f e r r e d   embodiment,   i t  

w i l l   be  u n d e r s t o o d   t h a t   v a r i o u s   a l t e r n a t i v e s ,   changes  and  

m o d i f i c a t i o n s   may  be  made  by  those   s k i l l e d   in  the  a r t   w i t h o u t  

d e p a r t i n g   from  t h e : i n v e n t i o n .   The  i n v e n t i o n   i n c l u d e s   a l l   s u c h  

a l t e r n a t i v e s ,  c h a n g e s   and  m o d i f i c a t i o n s ' i n s o f a r   a s  t h e y   f a l l  

w i t h i n   the  s p i r i t   and  scope  of  the  appended  c l a i m s .  



1.  M a t e r i a l   h a n d l i n g   a p p a r a t u s   c o m p r i s i n g   a  m o b i l e  

f r a m e   (12)   d e f i n i n g   a  l o n g i t u d i n a l   a x i s ,   a  r a i s e d   l o a d  

c o m p a r t m e n t   (16)  on  s a i d   m o b i l e   f r a m e   (12)   s u b s t a n t i a l l y  

in  a l i g n m e n t   w i t h   s a i d   l o n g i t u d i n a l   a x i s   and  h a v i n g   a n  

open  f r o n t   end  ( 2 4 ) ,   a  m a t e r i a l   h a n d l i n g   b u c k e t   ( 3 0 ) ,  

c h a r a c t e r i z e d   in  the   p r o v i s i o n   of  a  c a r r i a g e   (44  or  1 6 0  

or  180)  m o u n t e d   fo r   l o n g i t u d i n a l   m o v e m e n t   in  the   a x i a l  

d i r e c t i o n ,   p i v o t s   (52 ,   54)  p i v o t a l l y   m o u n t i n g   s a i d  

b u c k e t   (30)  to  s a i d   c a r r i a g e   (44  or  160  or  1 8 0 ) ,  

a c t u a t i n g   s t r u c t u r e   (46 ,   48  or  170  or  182)  fo r   d r i v i n g  

s a i d   c a r r i a g e   (44  or  160  or  180)  b i d i r e c t i o n a l l y   in  s a i d  

a x i a l   d i r e c t i o n ,   a  cam  l e a d - i n   s u r f a c e   (60 ,   61)  s u b s t a n -  

t i a l l y   c o n t i n u o u s   w i t h   s a i d   open  f r o n t   end  (24)   of  s a i d  

r a i s e d   l o a d   r e c e i v i n g   c o m p a r t m e n t   (16)   and  c o n t i n u i n g  t o  

a  l o c a t i o n   v e r t i c a l l y   t h e r e b e l o w ,   a  c o o p e r a t i n g   cam  s u r -  .  

f a c e   (62)  on  s a i d   b u c k e t   (30)   fo r   e f f e c t i n g   the   s i m u l -  

t a n e o u s   p i v o t i n g   and  r i d i n g   of  the   b u c k e t   (30)  a l o n g   s a i d  

cam  l e a d   in  s u r f a c e   (60 ,   61)  and  s a i d   l o a d   c o m p a r t m e n t  

(16)   in  r e s p o n s e  t o   s a i d   m o v e m e n t   of  s a i d   c a r r i a g e   ( 4 4  

or  160  or  180)  fo r   l o a d i n g   m a t e r i a l   i n t o   the   l o a d   c o m -  

p a r t m e n t   (16)   t h r o u g h   the   open   f r o n t   end  (24)  and  f o r  

b l o c k i n g   s a i d   open  f r o n t   end  (24)   fo r   t r a m m i n g   t h e  

l o a d e d   m a t e r i a l .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  and  f u r t h e r   c h a r a c t e r -  

i z e d   in  t h a t   s a i d   l o a d   c o m p a r t m e n t   i n c l u d e s   an  open   r e a r  
end  (26)   and  in  t h a t   s a i d   c a r r i a g e   (44  or  160  or  180)  i s  

f u r t h e r   m o v a b l e   a l o n g   s a i d   l o a d   c o m p a r t m e n t   (16)   f o r  

d r a w i n g   s a i d   b u c k e t   (30)  t o w a r d   s a i d   r e a r   end  (26)   f o r  

c l e a r i n g   m a t e r i a l   f rom  s a i d   l o a d   c o m p a r t m e n t   (16)   t h r o u g h  

s a i d   open  r e a r   end  ( 2 6 ) .  



3,  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   b u c k e t   (30)   i n c l u d e s   s i d e s   (34 ,   36)  d e f i n -  

ing  an  o p e n - e n d e d   m a t e r i a l   r e c e i v i n g   vo lume   t e r m i n a t i n g  
in  a  f r o n t   l i p   (38)   and  a  r e a r   h e e l   ( 4 0 ) ,   r e s p e c t i v e l y ,  
s a i d   b u c k e t   cam  s u r f a c e   (62)   b e i n g   l o c a t e d   a t   s a i d  

r e a r   h e e l   (40)   f o r   p i v o t i n g   s a i d   f r o n t   l i p   (38)  i n  

a  g e n e r a l l y   v e r t i c a l   upward   and  downward   d i r e c t i o n  

in  r e s p o n s e   to  m o v e m e n t   of  s a i d   c a r r i a g e   (44  or  1 6 0  

or  180)  in  f o r w a r d   and  r e a r w a r d   d i r e c t i o n s ,   r e s p e c t i v e l y .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

- i n   t h a t   s a i d   b u c k e t   ( 3 0 )   i n c l u d e s   a  f l o o r   (42)   a n d  

s i d e w a l l s   ( 34 ,   36)  d i m e n s i o n e d   c o m p l i m e n t a r i l y   w i t h  

a  c r o s s - s e c t i o n   of  s a i d   l o a d   c o m p a r t m e n t   (16)   f o r   d r a w -  

ing  m a t e r i a l   a x i a l l y   t h e r e a c r o s s .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  and  f u r t h e r   c h a r a c -  
t e r i z e d   in  t he   p r o v i s i o n   of  a  m o v a b l e   t a i l g a t e   ( 2 8 )  .  

f o r   c l o s i n g   o f f   s a i d   open   r e a r   end  (26)   of   s a i d   l o a d  

c o m p a r t m e n t   (16)   and  a  t a i l g a t e   a c t u a t o r   (122)   f o r  -  

c l o s i n g   s a i d   t a i l g a t e   (28)   d u r i n g   l o a d i n g   of  s a i d   l o a d  

c o m p a r t m e n t  ( 1 6 )   and  f o r   s e l e c t i v e l y   o p e n i n g   s a i d   t a i l -  

g a t e   (28)   d u r i n g   u n l o a d i n g   of  s a i d   l o a d   c o m p a r t m e n t  
(16)   by  s a i d   b u c k e t   ( 3 0 ) .  

6.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   cam  s u r f a c e   (60 ,   61)  c o m p r i s e s   an  a r c u a t e  
s u r f a c e   d e f i n i n g   an  a r c   of  a t   l e a s t   90  d e g r e e s   b e t w e e n  

a  h o r i z o n t a l   p l a n e   a t   the   l e v e l   of  t he   f o r w a r d   o p e n  
end  (24)   of   s a i d   r a i s e d   l o a d   r e c e i v i n g   c o m p a r t m e n t  
(16)   and  s a i d   l o c a t i o n   v e r t i c a l l y   t h e r e b e l o w .  

7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   c a r r i a g e - a c t u a t i n g   s t r u c t u r e   (46,   48  o r  
170  or  182)  c o m p r i s e s   t e l e s c o p i n g   c y l i n d e r s   (46,   4 8 )  

m o u n t e d   to  s a i d   f r a m e   (12)   g e n e r a l l y   a l o n g   an  a x i s  



p a r a l l e l   w i t h   s a i d   l o n g i t u d i n a l   f r a m e   a x i s   and  c o u p l e d  
w i t h   s a i d   c a r r i a g e   ( 4 4 ) .  

8.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   7  f u r t h e r   c h a r a c t e r i z e d  

in  the   p r o v i s i o n   of  c y l i n d e r   h o u s i n g   (96)   i n c l u d i n g  

b e a r i n g   s u r f a c e s   ( 100 ,   102)  on  each   s a i d   c y l i n d e r   ( 4 6 ,  
48)  and  c h a n n e l s   ( 1 0 4 ,   106)  on  r e s p e c t i v e   l a t e r a l   s i d e s  

of  s a i d   f r a m e   fo r   r e c e i v i n g   the   c y l i n d e r s   (46,   48)  a n d  
h o u s i n g s  ( 9 6 )  a n d   h a v i n g   r e s p e c t i v e   c o m p l e m e n t a r y   b e a r i n g  

s u r f a c e s   ( 108 ,   110)  fo r   s l i d a b l e   l o n g i t u d i n a l   m o v e m e n t  
of  e ach   s a i d   c y l i n d e r   (46,   4 8 ) .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   7  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   c a r r i a g e   (44)   c o m p r i s e s   a  g e n e r a l l y   U-  

s h a p e d   yoke  e x t e n d i n g   o v e r   and  a c r o s s   s a i d   l o a d   c o m p a r t -  
ment   (16)  h a v i n g   s i d e w a l l   p o r t i o n s   (70 ,   72)  c o u p l e d  

to  one  p a r t   of  e ach   of  s a i d   t e l e s c o p i n g   c y l i n d e r s   ( 4 6 ,  

4 8 ) .  
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