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©  A  shovel  dipper  bail  (16)  assembly  including  a 
bail  having  a  central  cylindrical  portion  (21)  and  a 
lifting  hitch  (22)  rotatably  connected  to  the  cylindrical 
portion,  the  hitch  assembly  extending  only  slightly 
above  the  cylindrical  portion  and  having  lift  cable 
connection  means  on  opposite  sides  of  the  bail. 
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SHOVEL  DIPPER  BAIL  ASSEMBLY 

BACKGROUND  AND  SUMMARY  OF  INVENTION: 

This  invention  relates  to  a  shovel  dipper  bail 
assembly  and,  more  particularly,  to  an  assembly 
which  permits  the  dipper  to  be  raised  higher  on  a 
given  machine  before  it  interferes  with  the  boom  tip 
sheaves  than  prior  assemblies. 

Power  shovels  have  been  employed  in  ex- 
cavating  since  before  the  turn  of  the  century,  viz., 
steam  shovels.  Over  all  of  these  years,  it  is  appar- 
ent  that  many  design  improvements  have  been 
made  but  a  long-standing  problem  has  resided  in 
the  inability  of  raising  the  dipper  to  the  maximum 
height  possible. 

Conventionally,  a  power  shovel  includes  a  lift- 
ing  boom  mounted  on  the  prime  mover  and,  inter- 
mediate  the  length  of  the  boom,  the  dipper  stick  is 
pivotally  mounted  thereon.  The  outer  end  of  the 
boom  is  equipped  with  cable  sheaves  and  cables 
are  entrained  therein  for  connection  with  the  bail  of 
the  dipper.  The  cables  are  connected  to  the  bail  of 
the  dipper  by  means  of  a  hitch  assembly  which 
heretofore  has  limited  the  height  to  which  the  dip- 
per  can  be  elevated.  For  example,  in  co-owned, 
expired  U.  S.  Patent  2,034,854,  a  lifting  hitch  is 
seen  that  projects  substantially  above  the  bight  of 
the  U-shaped  bail.  Such  an  arrangement  has  been 
generally  employed  down  to  the  present  where 
padlock  lugs  have  been  welded  to  the  bail  bight  in 
order  to  provide  a  pivotal  mounting  for  the  hitch. 

Over  the  years,  other  expedients  have  been 
attempted  to  increase  the  ability  to  elevate  the 
dipper.  It  will  be  appreciated  that  the  higher  the 
dipper  can  be  raised  -relative  to  -the  lifting  boom  — 
the  higher  the  bank  in  which  the  machine  can  be 
operated  and  it  is  also  possible  to  dump  from 
higher  heights  to  suit  larger  trucks  -thereby  ex- 
tending  the  performance  capability  range  of  a  given 
machine.  One  expedient  has  consisted  of  "D-rings" 
which  permitted  the  cable  connection  to  the  bail  to 
be  substantially  at  the  bight  level,  but  this  expedi- 
ent  was  rejected  by  the  excavating  art  because  it 
resulted  in  accelerated  wear  on  the  lifting  cables. 

According  to  the  instant  invention,  we  have 
achieved  the  goal  of  substantially  maximum 
elevatability  without  the  attendant  disadvantages  of 
the  previously  employed  D-ring  construction  by 
utilizing  a  lift  hitch  assembly  which  is  rotatably 
mounted  on  a  cylindrical  section  of  the  bail  bight. 
Advantageously,  the  cable  connections  are  in  the 
form  of  the  well-known  D-rings  so  as  to  provide  a 
profile  of  lifting  hitch  which  is  just  slightly  above 
the  bail  -thereby  enabling  the  dipper  to  be  raised 
to  maximum  possible  elevation.  Even  though  the 

art  workers  knew  of  the  D-ring  connnections  for 
lifting  cables,  and  also  had  central  cylindrical  sec- 
tions  on  the  bail  bights,  no  one  was  able  to  bring 
these  two  concepts  together  to  provide  the  advan- 

5  tage  of  maximum  elevatability  of  the  dipper. 
Other  objects  and  advantages  of  the  invention 

may  be  seen  in  the  details  of  the  ensuing  speci- 
fication. 

The  invention  is  described  in  conjunction  with 
10  the  accompanying  drawing,  in  which  -  

FIG.  1  is  a  schematic  elevational  view,  par- 
tially  in  section,  of  the  forward  (working)  end  of  a 
power  shovel; 

FIG.  2  is  an  enlarged  fragmentary  view  taken 
rs  along  the  the  sight  line  2-2  of  FIG.  1  and  which 

essentially  shows  the  inventive  bail  assembly  in 
front  elevation; 

FIG.  3  is  a  fragmentary  sectional  view  taken 
along  the  sight  line  3-3  applied  to  FIG.  2;  and 

20  FIG.  4  is  an  exploded  perspective  view  of 
the  lifting  hitch  of  the  invention  shown  in  conjunc- 
tion  with  a  fragment  of  a  bail  illustrated  in  dashed 
line. 

25 
DETAILED  DESCRIPTION: 

In  the  illustration  given  and  with  reference  first 
to  Fig.  1,  the  numeral  10  designates  generally  a 

30  power  shovel  equipped  with  a  lifting  boom  1  1  hav- 
ing  cable  sheaves  12  at  the  outer  boom  end,  the 
inner  end  of  the  boom  being  mounted  in  the  cab 
13. 

A  dipper  stick  14  equipped  with  a  dipper  15  at 
35  the  outer  end  thereof  is  pivotally  mounted  on  the 

boom  11  and  is  equipped  with  a  bail  16.  Lifting 
cables  generally  designated  17  are  connected  be- 
tween  the  bail  and  are  entrained  over  the  sheaves 
12  for  connection  to*a  winch  (not  shown)  within  the 

40  prime  mover  of  the  power  shovel  10.  This  envi- 
ronmental  description  for  the  invention  is  generally 
conventional  and  has  been  utilized  in  the  construc- 
tion  of  power  shovels  for  many  years. 

45 
BAIL 

The  bail  16  can  be  seen  in  enlarged  form  in 
FIG.  2  and  includes  a  generally  U-shaped  member 

so  -the  bail  being  shown  only  fragmentarily  in  order 
to  conserve  drawing  space.  The  bail  16  includes  a 
pair  of  legs  18  which  are  equipped  with  pivotal 
connections  at  the  lower  ends  thereof  as  at  19  for 
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pivotal  engagement  with  the  sides  of  the  dipper  15. 
The  bail  further  includes  an  integral,  connecting 
bight  20  extending  between  the  two  depending 
legs  18. 

The  bight  20  has  a  central  cylindrical  portion 
21  which  can  be  best  appreciated  from  a  consider- 
ation  of  the  central  portion  of  FIG.  3.  Advanta- 
geously,  the  bail  can  be  cast  or  formed  to  provide 
such  a  central  cylindrical  section.  Rotatably  moun- 
ted  on  the  bail  central  cylindrical  section  is  a  lifting 
hitch  generally  designated  22. 

LIFTING  HITCH 

The  parts  of  the  lifting  hitch  can  be  appreciated 
best  from  a  consideration  of  FIG.  4  where  the  same 
are  shown  in  exploded  form.  In  FIG.  4,  the  numeral 
22a  -see  the  lower  right  hand  portion  -designates 
a  generally  U-shaped  bracket  which  partially  encir- 
cles  the  central  cylindrical  portion  21  of  the  bight 
20.  The  bracket  22a  has  a  pair  of  upstanding  arms 
as  at  23  and  is  closed  across  the  top  thereof  by 
means  of  a  closure  24  -see  the  upper  portion  of 
FIG.  4. 

In  the  illustration  given,  the  closure  24  is 
equipped  with  a  depending  portion  25  which  is 
internally  contoured  to  a  segmental  cylindrical  con- 
figuration.  In  like  fashion,  the  bracket  22a  is  simi- 
larly  contoured  as  at  26.  These  provide  comple- 
mentary  surfaces  for  the  mounting  of  a  split  cylin- 
drical  bearing  27  which  encircles  the  central  cylin- 
drical  section  21  of  the  bight  20.  In  the  illustration 
given  four  bolts  28  are  employed  to  secure  the 
closure  24  to  the  bracket  22a. 

Each  of  the  arms  23  of  the  bracket  22a  are 
equipped  on  the  outer  sides  thereof  -relative  to  the 
bight  20  -with  a  D-ring  as  at  30.  The  D-ring  is 
essentially  a  half  sheave  and  receives  the  looped 
bottom  end  of  a  cable  such  as  that  designated  1  7a 
in  FIG.  4.  The  open  bottom  side  of  each  D-ring  is 
closed  by  an  arcuate  member  31  which  is  boltably 
secured  to  the  closure  24  by  means  of  bolts  32. 

Provided  on  the  upper  surface  of  the  closure 
24  is  a  bumper  means  33  which  can  be  seen  in 
FIG.  3  to  be  coming  into  close  proximity  to  the 
boom  sheaves  12  -the  bumper  means  being  ad- 
vantageously  arcuately  curved  as  seen  in  FIG.  3 
corresponding  to  the  curvature  of  the  sheave 
means  12. 

Through  the  use  of  the  invention,  several  sig- 
nificant  advantages  are  achieved.  These  include 
reduced  weight,  reduced  maintenance  on  rope  and 
fewer  bushed  pivot  points  and  the  ability  to  raise 
the  dipper  closer  to  the  machine  boom  sheave  for 
material  loading  ease  and  clearance  over  trucks. 

While  in  the  foregoing  specification  a  detailed 
description  of  an  embodiment  of  the  invention  has 
been  set  down  for  the  purpose  of  understanding, 
many  variations  in  the  details  herein  given  may  be 

s  made  by  those  skilled  in  the  art  without  departing 
from  the  spirit  and  scope  of  the  invention. 

Claims 
70 

A  shovel  dipper  bail  assembly  comprising 
a  U-shaped  bail  adapted  to  be  pivotally  secured  to 
a  dipper,  said  bail  having  a  pair  of  legs  integral 
with  a  connecting  bight,  said  bight  centrally  of  the 

75  length  thereof  having  a  cylindrical  section,  and 
a  lifting  hight  for  said  dipper  adapted  to  be  cable- 
connected  to  a  sheave-equipped  boom,  said  hitch 
including  a  U-shaped  bracket  rotatably  engaging 
said  cylindrical  section,  said  bracket  having  a  pair 

20  of  arms,  cable  sheave  means  mounted  on  said 
arms,  and  a  closure  connected  between  said  arms 
to  confine  said  bight  cylindrical  section  within  said 
hitch. 

2.  The  assembly  of  claim  1  in  which  said 
25  closure  is  equipped  with  bumper  means  for  engag- 

ing  said  boom  sheave  when  said  dipper  is  raised  to 
maximum  elevation. 

3.  The  assembly  of  claim  1  in  which  each  of 
said  bracket  and  closure  are  equipped  with  con- 

30  fronting  segmental  cylindrical  surfaces  interiorly 
thereof,  and  a  sleeve  bearing  interposed  between 
said  surfaces  and  said  bight  cylindrical  section. 

4.  The  assembly  of  claim  1  in  which  said 
bracket  arms  are  each  equipped  with  a  D-ring  for 

35  receipt  of  a  looped  cable. 
5.  The  assembly  of  claim  4  in  which  an  arcuate 

member  is  releasably  secured  to  said  hitch  ex- 
teriorly  of  each  D-ring  to  provide  a  reeve-way  for 
said  looped  cable. 

40  6.  A  shovel  dipper  bail  assembly  comprising  a 
bail  having  a  central  cylindrical  portion  and  a  lifting 
hitch  rotatably  connected  to  said  cylindrical  portion, 
said  hitch  assembly  extending  only  slightly  above 
said  cylindrical  portion  and  having  lift  cable  con- 

45  nection  means  on  opposite  sides  of  said  bail 
whereby  a  dipper  is  enabled  to  be  brought  into 
close  proximity  to  the  cable  boom. 

50 

55 

3 



0  250  618 



European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  number 

EP  86  10  8 6 6 1  

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.  CI.4) 

TJS-A-2  947  430  (K.  SCHNEIDER) 
*  Whole   d o c u m e n t   * 

US-A-1   689  122  ( B . S .   FERGUSON) 
*  F i g u r e s   1-3  * 

GB-A-  140  411  (BALL  ENGINE 
CO.  ) 
*  F i g u r e s   1-3  * 

US-A-3  877  581  (M.L.  AUXER) 
*  F i g u r e   1  * 

US-A-1   609  372  ( E . H .  
LICHTENBERG) 

1 - 6  E  02  F 
E  02  F 

3 / 3 0  
9 / 1 4  

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.4) 

E  02  F 

The  present  search  report  has  been  drawn  up  for  all  claims 

Place  of  search 
THE  HAGUE 

Date  of  completion  of  the  search 
2 6 - 0 1 - 1 9 8 7  

Examiner 
ANGIUS  P .  

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 


	bibliography
	description
	claims
	drawings
	search report

