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©  Earth-working  machine. 
  An  earth-working  machine  such  as  an  excavator  in- 
cludes  a  mobile  chassis  (10)  having  a  support  base  (13)  on 
which  an  internal  gear  (33)  is  fixedly  mounted.  A  slider  ring 
(35)  is  mounted  on  the  underside  of  a  turntable  (14)  with  a 
hydraulic  motor  (18)  mounted  thereon  and  has  a  drive  pinion 
(37)  held  in  mesh  with  the  internal  gear  (33).  A  carriage  (20) 
supporting  an  excavating  mechanism  (47)  has  an  internal 
gear  (45)  fixed  to  the  underside  thereof  and  is  rotatably 
mounted  on  an  annular  holder  (43;  73)  fixed  to  the  turntable 
(14).  An  intermediate  shaft  (56)  is  rotatably  journalled  in  a 
bearing  (39,  40)  and  pinion  (46)  fixed  thereto  and  held  in 
mesh  with  the  internal  gear  (33,  45)  on  the  carriage  (20).  A 
motor  (50)  mounted  on  the  turntable  (14)  is  operatively 
connected  to  the  intermediate  shaft  (56)  through  shaft  (15), 
sprockets  (53,  54)  on  shafts  (55,  56)  respectively  and  a 
connecting  drive  chain  (52).  The  carriage  is  rotatable  in  the 
contrary  sense  to  the  turntable  by  the  second  hydraulic 
motor  (50)  independently  of  the  turntable. 



The  p resen t   i nven t ion   r e l a t e s   to  an  e a r t h - w o r k i n g   m a c h i n e  

such  as  an  e x c a v a t o r   for  digging  d i tches   in  road  c o n s t r u c t i o n .  

As  shown  in  Figure  1  of  the  accompanying  drawings,  a  known 

e x c a v a t o r   1  for  t r e n c h i n g   in  and  along  one  lane  of  a  road  is  p l a c e d  

on  that   lane,   blocking  off  the  t r a f f i c   on  the  lane  while  a l l o w i n g  

the  t r a f f i c   on  the  o ther   lane.  In  o p e r a t i o n ,   a  bucket  arm  2  of  t h e  

e x c a v a t o r   1  is  moved  up  and  down  to  cause  a  bucket   3  on  the  b u c k e t  

arm  2  to  dig  a  t rench  4  in  and  along  the  road  lane.  The  m a t e r i a l  

scooped   by  the  bucket   3  is  then  dumped  onto  a  loading  pla t form  6  of  

a  t ruck   5  pos i t i oned   behind  the  e x c a v a t o r   1.  As  the  t rench  4  is 

dug,  the  e x c a v a t o r   1  is  r equ i r ed   to  move  back  in  the  d i rec t ion   of  

the  arrow  Z  so  as  to  avoid  falling  into  the  t rench  4  which  has  j u s t  

been  dug.  To  t r a n s f e r   the  mate r ia l   dug  from  the  t rench  4  to  t h e  

loading  p la t form  6,  it  is  neces sa ry   to  turn  the  bucket   3  and  h e n c e  

the  bucket   arm  2  along  a  s e m i c i r c u l a r   path  Y  about  a  cen t re   X  of  t h e  

e x c a v a t o r   1.  Since  the  path  Y  of  the  bucket   3  ex tends   into  t h e  

o the r   road  lane,  the  t r a f f i c   on  the  other  lane  must  be  e i t h e r  

s topped   to ta l ly   or  i n t e r r u p t e d   when  the  bucket   arm  2  is  to  swing  

over  in  order  to  p reven t   an  a c c i d e n t .   However ,   such  ent i re   or  

t e m p o r a r y   t r a f f i c   i n t e r r u p t i o n   is  bound  to  cause  a  t r a f f i c   jam  wh i l e  

the  road  is  under  c o n s t r u c t i o n .   F u r t h e r m o r e ,   the  large  radius  of  

swinging  movement   of  the  bucket   arm  2  involves  the  danger  of  t h e  

bucke t   3  h i t t ing   and  injur ing  ca re less   people  who  may  walk  into  t h e  

range  of  turning  movement   of  the  bucket  arm  2.  

The  p resen t   inven t ion   seeks  to  provide  an  e a r t h - w o r k i n g  

machine  having  an  ear th-working  mechanism  capable  of  turning  along  a  

path  of  a  r educed   radius,   and  which  t h e r e f o r e   may  ope ra t e   w i t h o u t  

i n t e r f e r i n g   with  other  a c t i v i t i e s   around  the  machine,   such  as  f o r  

example ,   t r a f f i c .  

F u r t h e r ,   the  p resen t   invent ion  seeks  to  provide  an  e a r t h -  

working  machine  operab le   within  a  small  space  so  as  to  a v o i d  

a c c i d e n t s   such  as  t r a f f i c   a c c i d e n t s   or  injuries   to  people  around  t h e  

m a c h i n e .  

One  aspect   of  the  invent ion  provides   an  e a r t h - w o r k i n g  



machine   compr i s i ng :   a  mobile  chassis;   a  t u r n t a b l e   mounted   c e n t r a l l y  

on  said  mobile  chassis   and  r o t a t a b l e   3601  on  said  mobile  chassis ,   a n  

axis  of  the  t u r n t a b l e   being  in  coaxial   r e l a t i on   to  an  axis  of  t h e  

mobile  chass is ;   a  c a r r i a g e   mounted   on  the  t u r n t a b l e   and  r o t a t a b l e  

3600  on  the  t u r n t a b l e ,   an  axis  of  said  c a r r i a g e   being  in 

h o r i z o n t a l l y   e c c e n t r i c   r e l a t i on   to  the  axis  of  the  t u r n t a b l e ;   an  

e a r t h - w o r k i n g   mechanism  mounted  on  said  c a r r i a g e ;   a  f irst   d r i v i n g  

means  for  r o t a t i n g   the  t u r n t a b l e   on  the  chassis ;   a  second  d r iv ing  

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

of  a  r o t a t i o n   of  the  first  driving  m e a n s .  

In  a  second  aspec t   the  p resen t   i nven t ion   provides   an  

e a r t h - w o r k i n g   machine  compr i s ing :   a  mobile  chass is ;   a  first  g e a r  
mounted   on  the  mobile  chassis ;   a  t u r n t a b l e   r o t a t a b l y   mounted  on  t h e  

first   gear;   a  c a r r i a g e   r o t a t a b l y   mounted  on  the  t u r n t a b l e ;   a  s e c o n d  

gear  mounted   on  the  c a r r i a g e   and  e c c e n t r i c   to  the  f irst   gear;  an  

e a r t h - w o r k i n g   mechanism  mounted  on  the  c a r r i a g e ;   a  f i rst   d r i v i n g  

means  mounted   on  the  t u r n t a b l e   in  driving  e n g a g e m e n t   with  the  f i r s t  

gear  to  r o t a t e   the  t u r n t a b l e ;   and  second  driving  means  engaging  w i t h  

the  second  gear  for  r o t a t i n g   the  ca r r i age   about  an  axis  of  t h e  

second  gear ,   i n d e p e n d e n t l y   of  the  first  driving  m e a n s .  

P r e f e r r e d   embod imen t s   of  the  inven t ion   will  now  be  

described  by  way  of  example  and  with  reference  to  the  accompanying 

drawings,  w h e r e i n :  

F igure   1  is  a  plan  view  of  a  c o n v e n t i o n a l   e x c a v a t o r  

o p e r a t i n g   to  dig  a  d i t c h ;  

F igure   2  is  a  p e r s p e c t i v e   view  of  an  e x c a v a t o r   a c c o r d i n g  

to  an  e m b o d i m e n t   of  the  p resen t   i n v e n t i o n ;  

F igure   3  is  a  side  e l eva t ion   of  the  e x c a v a t o r   shown  in 

Figure   2; 

Figure   4  is  a  front  e l eva t ion   of  the  e x c a v a t o r   of  F i g u r e  

2; 

Figure   5  is  a  plan  view  of  an  e x c a v a t o r   a c c o r d i n g   to  an 

embod imen t   of  the  present   i n v e n t i o n ;  

F igure   6  is  an  en l a rged   c r o s s - s e c t i o n a l   view  taken  a l o n g  
line  X -   X  of  F igure   5; 



Figure   7 is  an  exploded  pe r spec t ive   view  of  a  t u r n i n g  

mechan i sm  on  the  e x c a v a t o r   i l l u s t r a t e d   in  Figure  5; 

Figure  8  is  a  plan  view  of  the  turning  mechanism  of  F i g u r e  

7,  as  a s s e m b l e d ;  

F igures   9  and  10  are  plan  views  of  the  e x c a v a t o r   of  F igu re  

5  a r r a n g e d   to  dig  a  t r e n c h ;  

Figure  11  is  an  en la rged   c r o s s - s e c t i o n a l   view  of  an  

e x c a v a t o r   acco rd ing   to  a  still  fu r ther   embodiment  of  the  p r e s e n t  

i n v e n t i o n ;  

Figure  12  is  an  en la rged   f ragmenta ry   c r o s s - s e c t i o n a l   view 

of  a  c lutch  mechanism  on  the  e x c a v a t o r   shown  in  Figure  11; 

Figure  13  is  an  exploded  pe r spec t ive   view  of  a  t u r n i n g  

mechanism  on  the  excavator  shown  in  Figure  11;  and  

Figure  14  is  a  plan  view  of  the  turning  mechanism,   as  

a s sembled ,   of  Figure   13. 

As  shown  in  Figures   2  to  8,  the  excava to r   is  of  the  s e l f -  

p rope l l ed   type  having  a  flat  mobile  chassis  10  suppor t ing   two  pa i r s  

of  wheels   11  which  each  carry  an  endless  track  12.  The  mobi le  

chass i s   10  includes  a  cen t ra l   support  base  13  (Figures  3,  4  and  6) 

mounted  thereon  and  having  an  upper  annular  flange  on  which  an 

o c t a g o n a l   t u r n t a b l e   14  is  r o t a t ab ly   mounted.  As  be t te r   shown  in 

Figure   5,  the  t u r n t a b l e   14  supports   thereon  an  engine  15,  a  fue l  

tank  16,  and  a  hydraul ic   oil  tank  17  ar ranged  along  a  rear  edge  o f  

the  t u r n t a b l e   14.  A  hydraul ic   motor  18  is  also  mounted  on  t h e  

t u r n t a b l e   14  ad j acen t   to  the  fuel  tank  16  and  has  a  drive  shaft  36 

(F igure   6)  d i r e c t e d   downwardly   of  the  tu rn tab le   14.  As  i l l u s t r a t e d  

in  F igures   2  and  3,  an  annular   hor izonta l   holder  base  19  is  f ixed ly  

mounted   on  the  t u r n t a b l e   14  at  a  front  edge  the reof .   The  a n n u l a r  

holder   base  19  has  an  axis  held  in  hor izonta l ly   e c c e n t r i c   r e l a t i o n  

to  the  axis  of  the  support  base  13  and  hence  the  t u rn t ab l e   14.  A 

c i r cu l a r   ca r r i age   20  is  r o t a t a b l y   mounted  coaxial ly  on  the  ho lde r  

base  19. 

As  shown  in  Figure  3,  the  carr iage  20  includes  a 

v e r t i c a l   support   21  to  which  a  pair  of  ver t ica l ly   spaced  legs  22  is 

s e c u r e d .   A  b racke t   26  is  pivotably  mounted  on  the  legs  22  and  



suppor t s   t h e r e o n   a  bent  boom  27  which  is  v e r t i c a l l y   a n g u l a r l y  

movable  about   a  pivot  on  the  b r a c k e t   26.  The  boom  27  suppor ts   on 

its  distal  end  a  bucke t   arm  28  having  a  bucket   29  p ivo ta l ly   m o u n t e d  

on  a  dis tal   end  of  the  bucket   arm  28.  Hydrau l ic   cy l inde r s   30,  31, 

32  are  coupled   r e s p e c t i v e l y   b e t w e e n   the  b racke t   26  and  a  c e n t r a l  

por t ion   of  the  boom  27,  b e t w e e n   a  c e n t r a l   port ion  of  the  boom  27  a n d  

an  end  of  the  bucke t   arm  28,  and  be tween   the  bucket   arm  28  and  t h e  

bucke t   29.  The  boom  27,  the  bucket   arm  28,  the  bucke t   29,  and  t h e  

hydrau l i c   c y l i n d e r s   30,  31  32  jo in t ly   c o n s t i t u t e   an  e x c a v a t i n g  

mechanism  47.  The  b r a c k e t   26  also  suppor t s   a  seat   base  23  on  which  

there   are  moun ted   an  o p e r a t o r   seat  24  and  a  hydrau l i c   control   box  25 

having  a  p l u r a l i t y   of  cont ro l   l eve r s   2 5 a .  

As  i l l u s t r a t e d   in  F igure   6,  an  annular   i n t e rna l   gear  33  is 

f ixedly  moun ted   on  an  annula r   f lange  of  the  support   base  13.  A 

slider  ring  35  is  d i sposed   s ecu re ly   below  the  t u r n t a b l e   14  a n d  

r o t a t a b l y   f i t t e d   about   the  i n t e rna l   gear  33  with  ball  bear ings   34 

i n t e r p o s e d   t h e r e b e t w e e n .   A c c o r d i n g l y ,   the  t u r n t a b l e   14  is  r o t a t a b l e  

on  the  f irst   gear   33.  A  pinion  37  is  fixed  to  the  drive  shaft   36  o f  

the  hydrau l i c   motor   18  and  held  in  driving  mesh  with  the  i n t e r n a l  

g e a r   33.  The  t u r n t a b l e   14  has  an  L - s h a p e d   b racke t   38  which  e x t e n d s  

downwards   into  the  i n t e rna l   gear  33.  The  holder  base  19  supports   a n  

annular   holder   43.  The  c a r r i a g e   20  has  an  annular   in te rna l   gear  45 

fixed  to  the  u n d e r s i d e   t h e r e o f ,   which  r o t a t a b l y   fits  in  the  a n n u l a r  

holder  43  with  ball  bea r ings   44.  The  c a r r i age   20  is  r o t a t a b l e   upon 
the  annular   ho lder   48.  The  t u r n t a b l e   14  suppor ts   ano the r   h y d r a u l i c  

motor  50  a n d  a   T-shaped  support  51  dependent  therefrom  and 

suppor t ing   on  its  lower  end  a  bear ing  mount  52  on  which  a  pair  o f  

bearingg  53,  54  is  moun ted   within  the  suppor t   base  13.  T h e  

hydraul ic   motor  50  has  a  drive  shaft   55  ex t end ing   downwards   t h r o u g h  

the  in te rna l   gea r   33  into  the  suppor t   base  13  and  has  a  lower  end  

jou rna l l ed   in  the  bea r ing   53.  An  i n t e r m e d i a t e   v e r t i c a l   shaft  56  is 

j o u r n a l l e d   in  a  bea r ing   40  on  the  t u r n t a b l e   14  and  in  the  bearing  54 

on  the  bear ing   mount  52.  As  i l l u s t r a t e d   in  Figure  7,  sp rocke t s   57, 

58  are  s e c u r e d   to  the  shaf t s   55,  56,  r e s p e c t i v e l y ,   and  an  e n d l e s s  

chain  59  is  t r a i n e d   around  the  s p r o c k e t s   57,  58.  A  pinion  46  h e l d  



in  mesh  with  the  i n t e r n a l   gear  45  is  f ixed  to  the  upper  end  of  t h e  

i n t e r m e d i a t e   shaf t   56,  as  shown  in  F igures   6  and  7. 

O p e r a t i o n   of  the  e x c a v a t o r   thus  c o n s t r u c t e d   is  as  f o l l o w s :  

the  con t ro l   l evers   25a  are  a c t u a t e d   by  the  o p e r a t o r   s i t t ing   on  t h e  

seat   24  to  o p e r a t e   the  h y d r a u l i c   c y l i n d e r s   30,  31,  32  to  move  t h e  

bucke t   29  up  and  down  for  digging  a  d i t ch .   The  bucket   29  with  t h e  

s cooped   m a t e r i a l   t h e r e i n   is  b rought   from  the  posi t ion  shown  in 

F igure   3  to  the  pos i t ion   of  F igure   4  in  which  the  bottom  of  t h e  

bucke t   29  is  l o c a t e d   s l ight ly   higher   than  the  various  devices   on  t h e  

t u r n t a b l e   14.  The  bucket   29  is  then  t u r n e d   r e a r w a r d l y   of  t h e  

chass i s   10  t oward   a  t ruck  (not  shown)  pa rked   behind  the  e x c a v a t o r .  

In  o p e r a t i o n ,   the  bucke t   29  (F igure   2)  with  the  m a t e r i a l  

dug  can  be  b rought   over  the  chass i s   10  from  the  front  to  the  r e a r  

pos i t i on   by  a c t u a t i n g   the  h y d r a u l i c   motors   18,  50  in  synchron i sm  t o  

turn   the  t u r n t a b l e   14  and  the  c a r r i a g e   20  in  oppos i te   d i r e c t i o n s .  

More  s p e c i f i c a l l y ,   the  h y d r a u l i c   motor  18  is  a c t u a t e d   to  turn  t h e  

t u r n t a b l e   14  about   the  axis  of  the  i n t e r n a l   gear  33.  The  c a r r i a g e  

-20  is  angu la r ly   moved  with  the  t u r n t a b l e   14  about  the  axis  t h e r e o f .  

T h e   h y d r a u l i c   motor  50  is  also  o p e r a t e d   to  ro t a t e   the  pinion  46 

t h r o u g h   the  drive  shaf t   55,  the  s p r o c k e t   57,  the  chain  59,  t h e  

s p r o c k e t   58,  and  the  i n t e r m e d i a t e   shaf t   56.  The  i n t e rna l   gear  45  is  

then  caused   by  the  pinion  46  to  r o t a t e   about   its  own  axis.  T h e  

c a r r i a g e   20  is  r o t a t e d   about   the  axis  of  the  in terna l   gear  45  w h i l e  

r e v o l v i n g   a round  the  axis  of  the  t u r n t a b l e   14.  The  hydrau l ic   m o t o r s  

18,  50  are  de s igned   to  r o t a t e   their   sha f t s   36,  55  in  o p p o s i t e  

d i r e c t i o n s   so  tha t   the  e x c a v a t i n g   mechan ism  47  (F igures   9  and  10) 

will  turn  in  a  d i r e c t i o n   oppos i t e   to  the  d i r ec t ion   in  which  t h e  

t u r n t a b l e   14  r o t a t e s ,   t oward   the  rear  pos i t ion  over  the  engine  15,  

the  fuel  tank  16  and  the  h y d r a u l i c   oil  tank  17.  By  des igning  t h e  

system  such  that   the  c a r r i a g e   20  will  r o t a t e   through  an  angle  t w i c e  

l a rge r   than  the  angle  of  r o t a t i o n   of  the  t u r n t a b l e   14,  the  c a r r i a g e  

20  r o t a t e s   th rough  360  w h e n   the  t u r n t a b l e   r o t a t e s   through  180°  t o  

bring  the  e x c a v a t i n g   mechanism  47  from  a  front  cen t r a l   p o s i t i o n  

f o r w a r d   of  the  chassis   10  to  a  rear   c e n t r a l   posi t ion  r e a r w a r d   of  t h e  

chass i s   10.  While  the  e x c a v a t i n g   mechanism  47  is  r o t a t i n g   above  t h e  



c a r r i a g e   20,  the  c a r r i a g e   20  is  p o s i t i o n e d   on  one  side  of  t h e  

chassis   10  with  the  e x c a v a t i n g   mechan ism  47  as  folded  being  l o c a t e d  

on  the  o ther   side.  There   is  no  danger   for  the  e x c a v a t i n g   m e c h a n i s m  

47  to  p r o j e c t   l a t e r a l l y   when  the  t u r n t a b l e   makes  angula r   m o v e m e n t  

through  90°.  Therefore,   the  excavat ing  mechanism  47  can  be  tu rned  

around  within  the  width  of  the  chass i s   10. 

The  hydrau l ic   motors   18,  50  can  be  a c t u a t e d   i n d e p e n d e n t l y  

of  each  o ther   to  allow  the  e x c a v a t i n g   mechanism  47  to  dig  s ide  

t r e n c h e s   as  shown  in  F igures   9  and  10.  More  s p e c i f i c a l l y ,   t h e  

hydrau l i c   motor  18  is  a c t u a t e d   to  turn  the  t u r n t a b l e   14  s l i g h t l y  

until  the  c a r r i a g e   20  is  a n g u l a r l y   sh i f t ed   c o u n t e r c l o c k w i s e   to  o n e  

side  of  the  chassis   14  th rough  an  angle  of  G1  as  shown  in  Figure  13. 

Then  the  hydrau l i c   motor  50  is  o p e r a t e d   to  r o t a t e   the  c a r r i age   20 

c lockwise   with  r e spec t   to  the  t u r n t a b l e   14  th rough  the  same  angle  0  

1.  The  e x c a v a t i n g   mechanism  47  is  now  d i r e c t e d   pa ra l l e l   to  t h e  

l o n g i t u d i n a l   d i r ec t i on   of  the  e x c a v a t o r   with  the  bucket   loca ted   in  a  

l a t e r a l   pos i t ion   spaced  a  d i s t a n c e   W1  from  the  l ong i tud ina l   axis  o f  

the  e x c a v a t o r   so  as  to  make  the  bucket   ready  for  t r e n c h i n g   a  s ide  

ditch.   T h e r e a f t e r ,   the  hydrau l i c   cy l inder   of  the  e x c a v a t i n g  

mechanism  can  be  a c t u a t e d   to  enable   the  bucket   to  dig  a  side  d i t c h  

or  l a t e r a l l y   enlarge   an  ex i s t ing   di tch.   As  shown  in  F igure   14,  t h e  

t u r n t a b l e   14  and  the  c a r r i a g e   20  may  be  tu rned   c lockwise   a n d  

c o u n t e r c l o c k w i s e   through  angle  of  G2,  r e s p e c t i v e l y ,   to  allow  t h e  

bucket   to  t r ench   ano the r   side  di tch  spaced   a  d i s t ance   W2  from  t h e  

l o n g i t u d i n a l   axis  of  the  e x c a v a t o r .   Al though  not  shown,  t h e  

t u r n t a b l e   14  and  the  c a r r i a g e   20  may  be  a d j u s t e d   in  their   angles  o f  

turn  to  enable   the  e x c a v a t i n g   mechanism  47  to  p ro jec t   l a t e r a l l y  

beyond  the  width  of  the  chass i s   10  for  digging  an  outs ide   t r e n c h  

beyond  one  of  the  endless   t r a c k s .  

F igures   11  to  14  i l l u s t r a t e   an  e x c a v a t o r   a cco rd ing   to  a  
f u r t h e r   embodiment   of  the  p r e s e n t   i nven t ion .   Accord ing   to  t h e  

embod imen t   of  F igures   11  and  12,  an  i n t e r m e d i a t e   shaft   41  j o u r n a l l e d  
in  the  bea r ings   39,  40  has  a  v e r t i c a l   axial  ex t ens ion   80  e x t e n d i n g  

through  the  in te rna l   gear  45  and  has  axial  splines  80a  (Figure  12) .  

A  pinion  81  is  axial ly  s l idably  spl ined  to  the  axial  ex tens ion   80 



and  normal ly   held  in  dr iving  mesh  with  the  in te rna l   gear  45.  T h e  

pinion  81  is  axial ly   movable  out  of  meshing  e n g a g e m e n t   with  t h e  

i n t e rna l   gear  45  when  s h i f t e d   in  the  d i r ec t ion   of  the  arrow  ( F i g u r e  

19).  A  lever  82  is  p i v o t a b l y   mounted   at  one  end  on  a  suppor t   p o s t  

83  mounted   on  the  t u r n t a b l e   14  and  has  on  the  o ther   end  a  roller  85 

riding  in  a  groove  84  d e f i n e d   in  the  pinion  81.  An  a c t u a t o r   l e v e r  

86  is  c o n n e c t d   to  the  lever   82  and  dep re s sab l e   t oward   the  t u r n t a b l e  

14  for  angu la r ly   moving  the  lever   82  about  the  pivot  on  the  s u p p o r t  

post  83  to  shift  the  pinion  81  out  of  meshing  e n g a g e m e n t   with  t h e  

i n t e rna l   gear  45.  The  t u r n t a b l e   14  suppor ts   a n o t h e r   hydrau l ic   m o t o r  

87  below  the  c a r r i a g e   20.  The  hydrau l i c   motor  87  has  a  drive  s h a f t  

88  e x t e n d i n g   upwards   into  the  i n t e rna l   gear  45  and  has  a  pinion  89 

held  in  driving  mesh  with  the  in te rna l   gear  45. 

The  e x c a v a t o r   of  this  embodiment   operates  for  synchronous 

r o t a t i o n   of  the  t u r n t a b l e   14  and  the  ca r r i age   20,  the  h y d r a u l i c  

motor  18  is  a c t u a t e d ,   the  motor   87  is  i n a c t i v a t e d ,   and  the  pinion  81 

kept  in  mesh  with  the  i n t e rna l   gear  45.  The  t u r n t a b l e   14  is  t h e n  

r o t a t e d   about  the  axis  of  the  i n t e rna l   gear  33,  and  at  the  same  t i m e  

the  pinions  42,  81  are  r o t a t e d   about   their   own  axes.   The  i n t e r n a l  

gear  45  in  mesh  with  the  pinion  81  and  hence  the  c a r r i a g e   20  is 

r o t a t e d   about  the  axis  of  the  annular   holder  43.  The  c a r r i a g e   20  is 

thus  r o t a t e d   in  one  d i r e c t i o n   about  its  own  axis  while  a n g u l a r l y  

moving  with  the  t u r n t a b l e   14  in  an  opposi te   d i r ec t i on   about   the  a x i s  

of  the  l a t t e r .   The  bucket   fo lded  to  the  e x c a v a t i n g   mechanism  is 

moved  over  the  t u r n t a b l e   14  from  a  front  posi t ion  to  a  rear  p o s i t i o n  

wi thout   l a t e r a l l y   p r o j e c t i n g   out  of  the  space  range  s u b s t a n t i a l l y  

equal  to  the  width  of  the  e x c a v a t o r   c h a s s i s .  

When  it  is  de s i r ed   to  r o t a t e   the  t u r n t a b l e   14  and  t h e  

c a r r i a g e   20  i n d e p e n d e n t l y   of  each  other ,   the  a c t u a t o r   lever  86  is 

dep re s sed   to  turn  the  lever   82  c o u n t e r c l o c k w i s e   to  shift  the  p i n i o n  

81  upwards   out  of  meshing  e n g a g e m e n t   with  the  i n t e rna l   gear  45.  T h e  

in t e rna l   gear  45  can  then  r o t a t e   i ndependen t ly   of  the  in te rna l   g e a r  

33.  The  hydraul ic   motor  87  is  then  a c t u a t e d   to  r o t a t e   the  pinion  89 

and  the reby   the  i n t e rna l   gear  45  in  mesh  t h e r e w i t h .   The  ca r r i age   20 

is  t h e r e f o r e   r o t a t e d   solely  by  the  hydraul ic   motor  87.  T h e  



e x c a v a t i n g   mechan i sm  can  f ree ly   be  r o t a t e d   with  the  c a r r i a g e   20 

th rough   3600  to  any  des i r ed   pos i t ion .   Accord ing ly ,   the  e x c a v a t i n g  

mechanism  can  be  p o s i t i o n e d   as  des i r ed   with  respec t   to  the  t u r n t a b l e  

14;  for  example ,   the  e x c a v a t i n g   mechan ism  may  be  sh i f ted   s i d e w a y s   t o  

t r ench   a  side  d i tch ,   or  may  be  s to red   over  the  t u r n t a b l e   14  with  t h e  

l a t t e r   r e m a i n i n g   u n r o t a t e d .   For  r o t a t i n g   the  t u r n t a b l e   14  and  t h e  

c a r r i a g e   20  s y n c h r o n o u s l y   again,   the  a c t u a t o r   lever  86  is  moved  b a c k  

to  bring  the  pinion  81  downwards   to  mesh  with  the  i n t e rna l   gear  4 5 .  

The  hydrau l i c   motor   18  is  then  a c t u a t e d   while  the  hydrau l i c   motor  87 

is  r e n d e r e d   i n o p e r a t i v e .  

With  the  a r r a n g e m e n t s   of  the  p resen t   inven t ion ,   the  b u c k e t  

of  the  excavating  mechanism  can  be  brought  back  and  forth  b e t w e e n  

front   and  rear   p o s i t i o n s   with  r e s p e c t   to  the  chassis  over  t h e  

devices   mounted   on  the  t u r n t a b l e .   The  bucket   need  not  p r o j e c t  

l a t e r a l l y   and  hence   i n t e r f e r e   with  a c t i v i t i e s   around  the  e x c a v a t o r  

such  as  t r a f f i c   on  a  lane  of  the  road  a d j a c e n t   to  the  lane  on  w h i c h  

the  e x c a v a t o r   is  used.  C o n s e q u e n t l y ,   the  digging  o p e r a t i o n   of  t h e  

e x c a v a t o r   can  be  c a r r i e d   out  in  a  minimum  space  range  a l lowing   a s  

much  t r a f f i c   as  poss ib le   a d j a c e n t   to  the  e x c a v a t o r   while  in 

o p e r a t i o n .   A c c o r d i n g   to  some  embod imen t s   of  the  inven t ion ,   t h e  

t u r n t a b l e   and  the  c a r r i a g e   can  be  r o t a t e d   synchronous ly   in  o p p o s i t e  

d i r e c t i o n s   t h rough   a  simple  gear ing  mechanism.   With  the  o t h e r  

e m b o d i m e n t s ,   the  c a r r i a g e   can  be  r o t a t e d   i ndependen t ly   of  t h e  

t u r n t a b l e   so  tha t   the  e x c a v a t i n g   mechanism  can  be  l a t e r a l l y   s h i f t e d  

for  t r e n c h i n g   d e s i r e d   side  d i tches   or  s t o r ed   back  above  t h e  

t u r n t a b l e   e a s i l y .  

Although  certain  preferred  embodiments  have  been  shown  and  

desc r ibed ,   it  should  be  u n d e r s t o o d   that   many  changes  a n d  

m o f i f i c a t i o n s   may  be  made  t h e r e i n  w i t h o u t   depar t ing   from  the  s c o p e  
of  the  a p p e n d e d   c l a i m s .  



1.  An  e a r t h - w o r k i n g   machine   compr i s ing :   a  mobile  chass is   ( 1 0 ) ;  

a  t u r n t a b l e   (14)  mounted   c e n t r a l l y   on  said  mobile  chassis   (10)  a n d  

r o t a t a b l e   3600  on  said  mobile  chass i s ,   an  axis  of  the  t u r n t a b l e  

being  in  coax ia l   r e l a t i o n   to  an  axis  of  the  mobile  chassis ;   a 

c a r r i a g e   (20)  mounted   on  the  t u r n t a b l e   (14)  and  r o t a t a b l e   3600  on 

the  t u r n t a b l e   (14),   an  axis  of  said  c a r r i a g e   being  in  h o r i z o n t a l l y  

e c c e n t r i c   r e l a t i o n   to  the  axis  of  the  t u r n t a b l e ;   an  e a r t h - w o r k i n g  

mechanism  (47)  mounted   on  said  c a r r i a g e   (20);  a  f irst   driving  m e a n s  

(18,  33,  63)  for  r o t a t i n g   the  t u r n t a b l e   (14)  on  the  chassis   (10);  a  

second  dr iving  means  (50,  87)  for  r o t a t i n g   the  c a r r i a g e   a round  t h e  

t u r n t a b l e   i n d e p e n d e n t l y   of  a  r o t a t i o n   of  the  first  driving  m e a n s .  

2.  An  e a r t h - w o r k i n g   machine  compr i s ing :   a  mobile  chass is   ( 1 0 ) ;  

a  first  gear  (33;  63)  mounted   on  the  mobile  chassis   (10);  a  

t u r n t a b l e   (14)  r o t a t a b l y   mounted  on  the  first  gear  (33;  63);  a  

ca r r i age   (20)  r o t a t a b l y   mounted  on  the  t u r n t a b l e   (14);  a  second  g e a r  
(45;  75;)  moun ted   on  the  c a r r i a g e   and  e c c e n t r i c   to  the  first   g e a r  

(33,63);   an  e a r t h - w o r k i n g   mechanism  (47)  mounted  on  the  c a r r i a g e  

(20);  a  f i rst   dr iving  means  (18)  mounted   on  the  t u r n t a b l e   (14)  in 

driving  e n g a g e m e n t   with  the  f irst   gear  (33;  63;)  to  r o t a t e   t h e  

t u r n t a b l e   (14);  and  means  (46,  50,  57,  58,  59;  42,  81)  engag ing   w i t h  

the  second  gear  (45;  75)  for  r o t a t i n g   the  c a r r i a g e   (20)  about  a n  

axis  of  the  second   gear  (45;  75),  i n d e p e n d e n t l y   of  the  first  d r i v i n g  

means.  

3.  An  e a r t h - w o r k i n g   machine  as  c laimed  in  claim  2  where in   t h e  

means  for  r o t a t i n g   the  c a r r i a g e   is  a  hydrau l ic   motor  ( 5 0 ; 8 7 ) .  

4.  An  e a r t h - w o r k i n g   machine  as  c la imed  in  claim  3,  wherein   t h e  

hydraul ic   motor  (50)  is  mounted  on  the  t u r n t a b l e   (14)  and  has  a  

first  shaft   55,  a  f irst   sp rocke t   (57)  mounted  on  the  first  s h a f t  

(55),  a  bea r ing   (40)  s u p p o r t e d   on  the  t u r n t a b l e   (14),  a  second  s h a f t  



(56)  j o u r n a l l e d   in  the  bea r ing   (40),  a  second  s p r o c k e t   (58)  m o u n t e d  

on  the  second   shaf t   (56),  a  chain  (59)  t r a i n e d   a round   the  f irst   a n d  

second  s p r o c k e t s   (57,  58)  in  mesh  t h e r e w i t h ,   and  a  pinion  ( 4 6 )  

mounted   on  the  s econd   shaf t   (56)  and  held  in  dr iv ing  mesh  with  t h e  

second  gear  (45),  whereby   the  ca r r i age   (20)  can  be  r o t a t e d   by  t h e  

second  h y d r a u l i c   motor   ( 5 0 ) .  

5.  An  ea r th -work ing   machine  according  to  claim  3,  wherein  the  

h y d r a u l i c   motor   (87)  is  mounted   on  said  t u r n t a b l e   (14)  and  has  a  

dr iving  pinion  (89)  held  in  driving  mesh  with  the  s econd   gear  (45 ) ,  

whereby   said  c a r r i a g e   (20)  can  be  r o t a t e d   by  said  second   h y d r a u l i c  

motor  ( 8 7 ) .  

6.  An  ea r th -work ing   machine  according  to  claim  3,  where in  

r o t a t i n g   means  has  at  leas t   one  bear ing  (39,  40)  s u p p o r t e d   on  s a i d  

t u r n t a b l e   (14),  a  shaf t   (41)  has  j ou rna l l ed   in  the  bea r ing   (39,  40)  

and  inc luding   an  axial   e x t e n s i o n   (80)  which  has  sp l ines   (80a) ,   a  

second  pinion  (42)  f ixed  to  the  shaft   (41)  and  meshing  with  t h e  

f irst   gear  (33),   a n o t h e r   pinion  (81)  spl ined  to  the  axial   e x t e n s i o n  

(80),  and  c lu t ch   means  ( 82  -   86)  a c t u a t a b l e   to  shif t   the  o t h e r  

pinion  (81)  on  the  axial   e x t e n s i o n   (80)  out  of  meshing  e n g a g e m e n t  

with  the  second  gear  (45),  whereby   the  c a r r i a g e   (20)  can  be  r o t a t e d  

by  the  second  h y d r a u l i c   motor  (87)  i n d e p e n d e n t l y   of  the  t u r n t a b l e  

(14)  or  being  r o t a t e d   by  the  driving  m e a n s .  

7.  An  ea r th -work ing   machine  according  to  claim  6,  wherein  t h e  

c lu tch   means  c o m p r i s e s   a  suppor t   post  (83)  mounted   on  the  t u r n t a b l e  

(14),  a  lever  (82)  p i v o t a l l y   mounted  on  the  suppor t   post  (83),  a  

rol ler   (85)  r o t a t a b l y   moun ted   on  the   lever  (82)  and  r id ing  in  a  

groove  (84)  de f ined   in  the  pinion  (81)  on  the  axial   e x t e n s i o n   ( 8 0 ) ,  

and  an  a c t u a t o r   rod  (86)  c o n n e c t e d   to  the  lever  (82)  for  a n g u l a r l y  

moving  the  lever   (82)  to  shif t   that  pinion  (81)  out  of  m e s h i n g  

engagement  with  the  second  gear  (45).  

8.  An  e a r t h - w o r k i n g   machine  as  c la imed  in  any  p r e c e d i n g   c l a i m ,  



w h e r e i n   the  mobile  chass is   (10)  has  a  base  (13)  for  suppor t i ng   t h e  

f i rs t   gear  (33 ;63) ,   and  the  t u r n t a b l e   (14)  has  a  slip  ring  ( 3 5 ; 6 5 )  

held  in  ro l l ing  e n g a g m e n t   with  the  f irst   gear  ( 3 3 ; 6 3 ) .  

9.  An  ea r th -work ing   machine  as  claimed  in  any  preceding  claim 

where in   the  t u r n t a b l e   (14)  has  a  holder  base  (19)  and  an  a n n u l a r  

holder   (43;73)   s e c u r e d   to  the  holder  base  (19),  and  the  second  g e a r  

(45;75)   is  held  in  sl iding  e n g a g e m e n t   with  the  annular   h o l d e r  

( 4 3 ; 7 3 ) .  

10.  An  ea r th -work ing   machines  as  claimed  in  any  preceding  claim 

where in   the  f i rs t   driving  means  is  a  hydrau l i c   m o t o r .  




















	bibliography
	description
	claims
	drawings
	search report

