USOORE48978E

(19) United States

12y Reissued Patent US RE48,978 E

(10) Patent Number:

Stolz 45) Date of Reissued Patent:  Mar. 22, 2022
(54) DRAGLINE BUCKET 1,430,075 A *  9/1922 Green .........cccoovn.n.. EO2F 3/60
172/26.5
(71) Applicant: Caterpillar Inc., Peoria, IL. (US) 1,481,273 A * 1/1924 Roe ......coevvviviiiinn, E(ﬁl;/ﬁ;‘;ﬁ(s)
(72) Inventor: Michael Robert Stolz, Franklin, W] 1,579945 A *  4/1926 Kelly oo EM;%SE
(US) 1,753,022 A * 4/1930 Robbins .................. E02F 3/60
| | | 172/26.5
(73) Assignee: Caterpillar Inc., Peoria, IL (US) 1,852,671 A *  4/1932 Page ..ocooocvvevevrvernn, E02F 3/60
37/398
(21) Appl. No.: 17/133,063 1,879.447 A *  9/1932 Page ...ccoccoovccvunnenn, E02F 3/60
37/398
(22) Filed: Dec. 23, 2020 1,932,175 A * 10/1933 Green .........cccooevnnne. FO2F 3/60
172/26.5
Related U.S. Patent Documents 1,979,738 A * 11/1934 Gibson ......cccccevvee.... EO2F 3/60
Reissue of: | 37/398
(64) Patent No.: 10,544,562 (Continued)
Issued: Jan. 28, 2020
Appl. No.: 15/493,405 OTHER PUBLICATIONS
Filed: Apr. 21, 2017
“Swedish Steel prize for SA tipper innovation”, Publication: Mechani-
(51) Inmt. CL cal Technology, dated Jan. 2011. 4 pages.
EO2F 3/60 (2006.01) Cont;
tinued
E02F 3/48 (2006.01) (Continued)
52 gbsé CLEOZF 3/60 (2013.01); EO2F 3/48 (2013.01) - mary Lxaminer —Russell D Stormer
' I ' 74) Att Agent, or Firm — H d B LLP
(58) Field of Classification Search (74) Attorney, Agent, or Firm — Haynes and Boone,
CPC e, EO2F 3/48; EO2F 3/60
’ 57 ABSTRACT
USPC ..., 37/394, 398, 399, 444, 172/26.5 (57)
See application file for complete search history. A dragline bucket comprises a base member, a first side
member extending from the base member and including a
(56) References Cited first top edge, a second side member extending from the base
U.S. PATENT DOCUMENTS member,,' and a rear member extending from the base mem-
ber and including a second top edge, a mouth for receiving
774431 A * 11/1904 Treland ......cocovvvvvi... FOOF 3/60 material into the bucket, and a first beveled wall extending
37/398 from the first side member forming a first compound angle
795971 A *  8/1905 Hanatord ............ EO3F 9/002 with the base member and a second beveled wall extending
05403 A *  4/1910 Crenshaw ]%SQFO?:/;(% from the rear member proximate the first beveled wall
| 37/306 forming a second compound angle with the base member.
1,154,357 A * 9/1915 West ..coooeeiiiiiiinnninnnns, EO2F 3/60
37/398 24 Claims, 6 Drawing Sheets

AMENDED



US RE48,978 E

Page 2
(56) References Cited 7,472,502 B2* 1/2009 Gregory ................ B22D 17/22
37/397
U.S. PATENT DOCUMENTS 7,774,959 B2* 8/2010 Kubo ........cccoooeverninnn. EO2F 3/60
37/195
1,986,853 A * 1/1935 Rauch ...................... EO2F 3/60 8,572,870 B2 11/2013 Kudo et al.
37/308 9,903,092 B2* 2/2018 Lunn ........cc...oooon... EQO2F 9/2883
1,989,334 A * 1/1935 Page ........covvvvvnnnnnnn, EO2F 3/60 10,513,836 B2 * 12/2019 Leslie ......cccoeevvvviinnnn. EO02F 3/60
37/398 10,544,562 B2*  1/2020 Stolz ....ccocovvvvvvvvvnnnnn, EO2F 3/48
2,096,773 A * 10/1937 Weimer ................... FO2F 3/48 2010/0005689 Al* 1/2010 Leslie ......ccccoeeeeenne. EO02F 3/40
37/398 37/444
2,109,195 A * 2/1938 Green .........cc........ EO2F 3/60 2014/0305011 Al* 10/2014 Leslie ....c.ccccceevnneen. EO2F 3/40
172/26.5 | 37/398
2,501,429 A *  3/1950 Yaun .......cccccceennnn.., FO2F 3/60 2015/0292177 Al* 10/2015 Leslie .....cccoevverinnnn. EO2F 3/40
37/398 37/444
2,591,278 A * 4/1952 Morgan ................ EO2F 3/6463
37/444
2,669,042 A * 2/1954 Swank ......ccccoeevnnnien.. FO2F 3/60 OTHER PUBLICATIONS
37/398 o - : o Ty
2,770,058 A * 11/1956 Thompson .............. E02F 3/60 C?fy Dellenbach, “Giant Excavator Finds a H.ome in Texas ,.Dlg
172/26.5 Different, Jan. 2, 2015 URL: https://www.digdifferent.com/online
3"247"607 A 4/1966 Page ************************* EO2F 3/60 eXCiUSiVGS/QOI5/01/giElIlt_eXCaVH,J[OI‘_ﬁIldS_a_hOme_in_te}{as,7pages*
5 _ 37/399 EDEM-MDB Coupling of Dragline Bucket using EDEM Simula-
3,531,088 A 91970 Kraschnewski ........ E0225F4;’2/ ;lg tion (Courtesy of VR Steel), https://www.youtube.com/watch?v=
3,915,238 A * 10/1975 Hubbell .....c.ococov....... F0JF 3/60  vPOwdil8Ao uploaded on Sep. 2015, 13 pages.
172/26.5 John Van Reenen, “Digging with Goliath”, Bulk Handling Today, Apr.
5,307,571 A * 5/1994 Behlendorf ............... EO2F 3/60 2007, pp. 8-9.
37/396 VR Steel Dragline Bucket, photograph dated Mar. 9, 2017, 1 page.
5,575,092 A % 11/1996 Smut ..., EO2E ;’/60 VR Taper Bucket digging with 360 dump swing, https://www,
37/398 _
5752334 A *  5/1998 Tmmel oo FOOF 3/48 youtube.com/watch?v=6KwrHSNKawA uploaded on Feb. 20, 2017,
37396 2V pages.
5.832.638 A * 11/1998 WattS ..oovvvvvevvnn. FO2F 3/60 VR Taper Bucket in free-dig operation, https://www.youtube.com/
37/396 watch?v=Cug_rinlya0 uploaded on Sep. 14, 2016, 16 pages.
6,834,449 B2 * 12/2004 Leslie .........ccc..ouun..... EO2F 3/60
37/398 * cited by examiner



US RE48,978 L

Sheet 1 of 6

Mar. 22, 2022

U.S. Patent

ALY

Gt
D
i#”Muc
fens
—
%
}
%
%
f,;w B2

-y
L o
.n..l..l._.“,._._.._,...__....t !#.”-....l:l.._.__

y e

.J.ﬂlllr

i
i
ek
2
KTKM\E .__.”r
~ ..@
A caiaty x
XX
. H¢H_m
Aerl
iy -l .___.-. .__.:_.
Pl .4“.1“
m__-.nh.rh.rn.u.._.. .___.1.__.#
BT, 1___.Hhh
Earsd WHH
ik Heth
e
)
b
K
! H.s. ¥
s
i
£ 15
" | m.u“ .
M
L 15
JiC K - 1 -“ “
.J_ﬂ -._n..._r..
*k]
;%

hﬁﬂﬂm*mn;unenun e
i g | H.'l'u'u'

CH2
N

-.r':lr_‘l‘l'ri o

i.i‘i‘:~
i H

En
a1 ae
L

L2
L5
ok TR - S W
e R Y g
£y £ \W

Fr]

AMENDED



US RE48,978 L

Sheet 2 of 6

Mar. 22, 2022

U.S. Patent

Cou?

A M

dp m

b

ko
e N

[
A L P WA R

= EL]
O 3y aq ap pnan pag
3

W N T sl
2

L]

|

iy uls .
’ #m‘-hmﬁwii - % l‘l-- .
prarrarr ol =gy Ty
)

f .M...,.__ .N
- H..””...

L el
5

: g
1 4
;
F
m " . g ar adl i,
Y
A
__....._____...h___.m._ﬁ.__.m._._,?q m...;zﬁ ....M

LL3 i o
Lt £k )
.;_&._...._..Aqw g

a, T, ﬁ.“fhwi.m

L83

AMENDED

S
.‘.-_.i’.q..r

.j.l.ul.__l

Ll

— G s

LD B8 -
2 . L3
g . | ; CED

h ;

i .._..l....l -H!'FEEHHP&EP&EEE”.%.‘“.I.‘!“-I! e B B BN E i il ik ol o g
.IUD...-. ¥.

™

;

5

™ 3 2%
fod
et
E :
]
L

aa

i

i

T md

peittthn

I

- aiau,
.._...HH“.“.... -

S X
i

Pob b o sk o jh dk oyl ok dm bl L phopk g ) e b ) e e hﬁr;ﬂ;nr;ﬁ:h

i !ﬂﬂﬂﬂ-ﬂmﬁﬂﬁhnnﬂﬂmﬂ#ﬂﬂmﬂﬂ#ﬁ#ﬂiv\‘

LI KN

g Y B N A A oy P e e Bty Ty e T

iyt
o
1
]
Siins
)
I e o o A
b
'

O ol T Tl " B e T Bl B Wl e e WL WL W

ﬂ....ﬂ.ﬂ”r.....%&ﬂh

M i e,

6.CY

* :‘1‘;* A A O L O T O T R L R L IO R T O T T T T LT R T S o O T O O L O L

Fr -

ol e ik 2
m vk Jrt dm ww e ol L)

g

Lo

aans

1\

L s

. v

%

w

¥

¥
w J

.

o o
Ly L uh
1Y ;
lﬂ .F.—.

R
.

vl

,E
K

.ﬂ.!.._..rﬂfk:_.

€

.ﬂ.. .

w
#
3
x
H

)




US RE48,978 L

Sheet 3 of 6

Mar. 22, 2022

U.S. Patent

&
ry
LR,

Sk
Iﬁl-'-f.ﬂilr-

ik

-"ﬂ.ﬂ*

R D o L P At e ol i, i S S

i

n ” 3
i B -’
ﬁi

W

e

Fd

e

T E

ik -

rl+'t

1*#4{*#‘#‘._“
)
n .
A
e T T P 0 P T

MWW NI

e
HEwe
- n._.r.ﬂ-
I e A e
L

g

"'jr.ﬂ

.i%%!:iit!l!ﬂﬂ

™
b

T

LT 3T 4 g T

Lnd g A
= B
N

% O

uw_f_, y

ﬁﬁﬁﬂfﬂﬁﬁﬁhﬂ- Lottty Pat Tl ol ot ] '+ Mr
N 7 o Y

1
'-:i

NN,

2 + .ﬂ_ﬂb_
A
._.._..-. -ﬂnf.ﬂr 4".

1.n.1-_.
Y ) ] H e
X g :,
X iy i
ﬁ. shr
m L i
i, ¥
¥ ﬂ” T M A
W.E:::ﬁ!iit!ﬁg. B W N i b e WM T S AP L s e g x._._w.wq
X
X
-2 ;
. L i
g "
[ 31 Y h
N \
- i b
k
LN Pl
£ .-
i L g
£ 3
- :
- . 1
m % IJM £
1. N :
HWE. . ﬂ“ﬂhw !
. [
. ~ i
x ..ﬁ!:;ﬂ::!ﬁlﬁt R 4 .W ,M 4
] gt i 1
] ; :
: u :
% N
alniiliatal Ll e T
o L Y IO I, N A T A itt!:#%.{%h
e o e sk o D I T S PHHH N
FERr o ks H H F] - : »
*‘*1:.—%*1Iiiiztttizzfﬁtiuiii**.*ii L X TN A R RS AT ST PN = -
- r r”

4 4 & a4
ﬁﬁi*Hhh
" :

; . ...-._n gl
Cod g N
EEat _

LR r A .

= F & F §oEF EN

PENTTTEY FTR

A
sgmiarns

% g

¥

...._#I.In.l o

e

o sail

) “‘:h‘_l.‘-‘_ - -11‘1- "

a
4

. e GETET L1
A

& A A

ey
dardh i il G e kbR

L o

Tr

£
pl gl gl gy

D e e A R R TR 2 5
oy w £ T 4 md o homw R o

gt
v

LB B e o o mem e T

LB B )
F ol L B B B )
‘Fil'r"l'lll"‘“‘* '--i‘i‘-'l'="='|
d ey
-

¥

E

¥
0

p..ﬁn___su.

it F
-

b SRR

£

2108

L
£N3

ok

ﬁ..__r...l..“.-
F 1

g

AMENDED

o

b

o

iy h ' ; . oo b e il
F s ._..i. -
e ¥ 8 P 1 P o S A R PSR ¢
N, ; ol . - ¥ ek ] n
. AR ATt REER e OO A o L VR VN

..!.__.._ oI ]

-
. -

+

-. ua : i-n W

b . + .
o BE B BB R

e - W WP

il 2l ol

N B

+

e I U UK T Tl Tl LT o AT E Y N v W

E
AT e e R TR R e D

L L
.- -

oy M g SN
g4 | -
| _ |

- A s AR S A H

N
o Vo S

Sl
.t

N g M R W e %k h ch o h wk ok hovh ke

T

.

= e

A1y § B oA -l sk wh Th riew

e W Pt TR C O I L Y

N e R i i ih

o e e

ol b

.

5& A PP I NN ML P ot s

§
ggr%ﬁ:&:ﬂaﬁ#ﬁ%ﬁhﬁ

dﬁﬂqﬁ-.—.

L

. : ¥

» 4 :
wieslr e s

' e

ﬁ% e gy

] ) He'y 2]

LR
e
€

h ke A AL A S, 2,

i-#-
Pl

h

r

+ b

NPt 4 ir
!’!E

N
_H_ﬁ:.,m

ot :

s

: , . il ]
%.t WA AL N ’%ﬁiﬂ W.__._-_._....__..___nu

] Ak ek A W B

e el W il ikl B, e
P S O B IR IS S o i i i g 1 S, A gl

AVIENDED

1
3
¥
:
R E E NN Nk Nkt
: M ; K A
; g b :
* 4 a.u - “.m.n_ L3 e ) ﬂ‘_. W ..r.—_.-. 1 H
- 'y " i.-l-i—.ul.l....’.l{.l.. M ok g e &f
=, e F P B L B Y NW-I.I.-{._.' ..-..P.
b o o v B - [ PN T
KE ]
o - " L H
h -.___.. s r A ]

S =i
"t
y 8 { "
e, g
- *
L. % R T Y
) )
Y
gy

N A A

ad F TS FA

1HE

.l

g Py A

z -

Hh%ttggﬂiﬂtl



U.S. Patent

et

T

L
e

I-. ) x :.+.Hll-i-l- -H-:i-: )
wmmwwmﬂﬂr

Mar. 22, 2022

gt I WL LA ¥

£
,WM /
ot )

- ﬂ_iﬂimﬁil' Kb ST
b H bl Ak W =kt

N L

T TN i dp] e o bk e e b e G g

T TTTITE A  E

Sheet 4 of 6

!! X “ Ilﬂn W‘ “ ..‘-l

\ ‘H’HWM‘H“H’MW ““UHW\MMHHH%\'W#'FH W

iiii

AMENDED

US RE48,978 L

s ﬁ?}
¥
£

- R +
it oy [MX AR =nl e by Syt

z
|

S



US RE48,978 L

Sheet 5 of 6

Mar. 22, 2022

U.S. Patent

| . R T Tl . X X X K

e b e e e e e e e Skl

L

£ -

g
Lot
e

LA
&3

atatal o TN L1 B LT

AT T T T A I L AT T WP

T T T Wl T Tl el W el T T T T T Tl Tl el Sl T T T T T TR T T Tl el Wl B T P TR TR R R "

-
=
-
L N LN B R B B B B g N F W B B B B L g LN R R R B B Rl R L R

£ £y

AMENDED

AMENDED



US RE48,978 L

Sheet 6 of 6

Mar. 22, 2022

U.S. Patent

sy,

te, Tox

Lot &

m._.f““ln« t__”._n.l..trﬁﬁ
,....HHM. inw _ m ﬂt.“uu: i . ) m.%um. m.}.wfw
£ € : .

; 053 £ i 1S y

it

AMENDED

A bl "

L, F
{ . g o £ .
- e I e .%\%
Jﬁwﬂmﬂ »JJ | ﬂ—».w. Mfw
pheioay .
oy m nm_ bty ;Mg .m-» r X | 1
, r T § g % _..,..W.u : »@ ]
i . MERLER Y | e
; A ¢ L gp— L LY e
m!ﬂ \ wm,.w -
+ITH W ¥ bl 3 , ] A D ﬂ.h,ii.i,.m
A . . : b - .__.._”._.n -

W e

L A St b M T T e

Y

*p g Fp oy +. R A FE L]

3
"
¥
I
¥
ol Sl Sl e il il S S

Fh gl gk by
il il i ]

L
st

LT

AMENDED

Hmﬂ“ #
a
+s ] q‘-q-t't + +
i ! I! i i! | +++.|.-|.I-|.+++
iy
Al
-
"
r
; 4

; m.. ¥
/ S

3
Am;wniﬁf!..ab X3 ot
% T : Y

el
o

d M
Lk k
L A K b y .nM . i
. P b e kA Sk e g vy Bl Br "
) 4 o x v I!:iﬂ.#rfinﬂ- A m Jm. ]
] e P .
:F..E:?.ﬁ;f;?ﬁr.r i ..f.... :
" Tk
L
W i
gy,
3
R

LY T T4 T8 .- [ Fr TR T4 T T TR T T3 TF T8 T 5 T8 F5)

b ok gl b gk b g
]
4
e

¥

iy
'F;*_H%
E
s
.3

] 5 L] a u..l_._...__ﬂhq-._.km .
dm % . — ..Wﬂﬂ A oy %&Jn
1 . L " “-nuﬂwuﬁ_ﬂi*ﬁ.ﬂn_ﬂuuﬂ l.ﬁ.f. L]
.. Iul . = R - b % _....-JMH i —J?%ﬁluﬁ ] ﬂ L 1]
..nnm.. um_ .-__ u!l...“”m N % i ; . ..b._,.b i fal : L] u_.....u_._.__.._.”n.-_.m.-._-f__.
o4 . " - - -
b oy L S SRR S Y .. i .;U__

"
oy LY
F

(¥
[ o

2 m N mm £

g
Teaas?
Ui

HHw



US RE48,978 E

1
DRAGLINE BUCKET

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

10

CROSS-REFERENCE 10 RELATED PATENT
APPLICATION

This application is a Broadening Reissue application of

U.S. Pat. No. 10,544,562 which issued on Jan. 28, 2020 from 1>

U.S. patent application Ser. No. 15/493,405 filed Apr. 21,
2017, the contents of which are incorporated herein by

reference in their entirety.

TECHNICAL FIELD 20

The present disclosure relates to bucket and rigging
assemblies that are used in dragline mining operations and
the like. More specifically, the present disclosure relates to
a dragline bucket assembly that includes beveled walls near 25
the rear of the bucket assembly.

BACKGROUND

Referring mitially to FIG. 1, bucket assemblies 100 have 30
been traditionally used with rigging assemblies 102 that use
a lower spreader bar 104 positioned above the rear attach-
ment points 106 (usually trunnion type connections with
trunnion links are provided) of the bucket assembly 100 to
help keep the hoist chains 108, from which the bucket 35
assembly 100 1s suspended, from contacting the edges 110
of the walls such as the sidewalls 112 of the bucket assembly
100 during use such as when material 1s loaded into or
dumped out of the bucket 114. If such contact or rubbing
occurs as the pulling chains 116 (shown to be attached via 40
a clevis link) make the bucket move, the chains 108 may
wear over time and need replacement, requiring downtime
for maintenance that could lead to loss profits for a mining
operation or the like. Also, the spreader bar 104 helps to
position the chains 108 so that the chains do not mhibit the 45
filling of the bucket 114 or dumping of the bucket 114.

However, such spreader bars 104 are very heavy, putting
a load on the hoist chains 108 and on the machine (not
shown) using the bucket assembly 100, and may themselves
wear. This too can lead to required maintenance. Also, the 50
machine may have to exert more energy, resulting 1n higher
operation costs for the mining operation or the like. Fur-
thermore, the weight of the spreader bar 104 limits the
capacity of the bucket 114, aflecting the efliciency of the
mining operation. 55

Consequently, various designs have been developed to
climinate the need for a lower spreader bar 104. One such
design has included altering the geometry of the rear of the
bucket 114, such as by angling, beveling or mitering the
sidewall 112 as desired near the rear of the bucket 114, to 60
decrease the risk of the chain 108 at a rear attachment point
106 of the bucket 114 from rubbing on an edge 110 of the
bucket 114. However, these buckets 114 tend to be long,
rendering them less eflicient than desirable when loading the
bucket 114 with material 1n use (e.g. 1t may take longer to fill 65
or empty such buckets). Also, the placement of the attach-
ment points 106 do not maintain balance of the bucket 114

2

as material 1s loaded into the bucket 1n a desirable manner.
Another design has placed the attachment points 106 or
trunnions inside of the bucket 114, but this tends to limit or
interfere with the loading or dumping of material into or out
of the bucket 114. In other cases, the trunnions are placed on
the rear wall but this may not be ideal in terms of main-
taining balance of the bucket as material 1s loaded into the
bucket.

Accordingly, 1t 1s desirable to develop a better design for
a dragline bucket to help eliminate the need for a spreader
bar 1n the ngging assembly than has yet been devised.

SUMMARY OF THE DISCLOSURE

A dragline bucket according to an embodiment of the
present disclosure comprises a base member, a first side
member extending from the base member and including a
first top edge, a second side member extending from the base
member 1 an opposing manner to the first sidde member
defining a distance from the first side member to the second
side member, and a rear member extending from the base
member and including a second top edge. The first side
member, second side member and base member define a
mouth for receiving material into the bucket, and a first
beveled wall extends from the first side member and a
second beveled wall extends from the rear member proxi-
mate the first beveled wall. The first beveled wall forms a
first compound angle with the base member and the second
beveled wall forms a second compound angle with the base
member that 1s different than the first compound angle.

A dragline bucket according to an embodiment of the
present disclosure comprises a base member, a first side
member extending from the base member and including a
first top edge, a second side member extending from the base
member 1 an opposing manner to the first sidde member
defining a distance from the first side member to the second
side member, and a rear member extending from the base
member and including a second top edge. The first side
member, second side member and base member define a
mouth for receiving material into the bucket, and a first
beveled wall extends from the first side member and a first
mitered wall extends from the first side member proximate
the first beveled wall, the first beveled wall forming a first
compound angle with the base member and the first mitered
wall forming a lower obtuse angle with the first side mem-
ber.

A dragline bucket according to an embodiment of the
present disclosure comprises a base member, a first side
member extending from the base member and including a
first top edge, a second side member extending from the base
member 1 an opposing manner to the first sidde member
defining a distance from the first side member to the second
side member, and a rear member extending from the base
member and including a second top edge. The first side
member, second side member and base member define a
mouth for receiving material into the bucket, the rear mem-
ber defines a rear internal extremity of the bucket, and the
bucket defines a fill direction and a center of gravity and a
Cartesian coordinate system including a X-axis, Y-axis, a
Z-axis and an origin positioned at the center ol gravity,
wherein the X-axis 1s aligned with the fill direction of the
bucket, the bucket further defines a fill depth parallel to the
X-axis measured from the mouth to the rear internal extrem-
ity of the rear member. A first trunnion attachment structure
1s attached to the bucket a first predetermined distance away
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from the rear imnternal extremity along the X-axis, and a ratio
of the first predetermined distance to the fill depth ranges
from 15 to 45%.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate several
embodiments of the disclosure and together with the
description, serve to explain the principles of the disclosure.
In the drawings:

FIG. 1 1s a perspective view of a dragline bucket that 1s
suspended using hoist chains attached to a lower spreader
bar 1n the rigging assembly as 1s known 1n the art.

FIG. 2 1s a perspective view of a bucket assembly
according to [an embodiment] embodiments of the present
disclosure that includes a plurality of beveled or mitered

walls near the rear of the bucket.
FIG. 3 1s a front view of the bucket assembly of FIG. 2.

FIG. 4 1s side view of the bucket assembly of FIG. 2.

FIG. 5 1s a top view of the bucket assembly of FIG. 2.

FIG. 6 1s a bottom view of the bucket assembly of FIG.
2.

FIG. 7 1s a rear view of the bucket assembly of FIG. 2.

FIG. 8 1s a top sectional view of hallf of the bucket
assembly of FIG. 4, the section taken along the horizontal
plane of the pin slot.

FIGS. 9 thru 12 are various perspective views of the
trunnion attachment structure employed as part of the rear
attachment points of the bucket assembly of FIGS. 2 thru 8.

FIG. 13 1s an enlarged section view of the trunmion
attachment structure shown 1n FIG. 8 taken at a lower level
than the section of FIG. 8.

FIG. 14 1s an enlarged view of the trunnion attachment
structure shown i FIG. 4.

FIG. 15 illustrates the bucket assembly of FIG. 2 used
with a rigging assembly lacking a lower spreader bar.

FIG. 16 1s a rear sectional view of the bucket and rigging,
assemblies of FIG. 15, with the bucket and rigging assem-
blies cut 1n half along the midplane of the assemblies.

DETAILED DESCRIPTION

Reference will now be made 1n detail to embodiments of

the disclosure, examples of which are illustrated in the
accompanying drawings. Wherever possible, the same ret-
erence numbers will be used throughout the drawings to
refer to the same or like parts. In some cases, a reference
number will be indicated 1n this specification and the draw-
ings will show the reference number followed by a letter for
example, 100a, 100b or by a prime for example, 100', 100
etc. It 1s to be understood that the use of letters or primes
immediately after a reference number indicates that these
teatures are similarly shaped and have similar function as 1s
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symmetry. For ease of explanation in this specification,
letters and primes will often not be included herein but may
be shown in the drawings to indicate duplications of fea-
tures, having similar or identical function or geometry,
discussed within this written specification.

In various embodiments, a bucket assembly or bucket that
uses a plurality of beveled walls that reduce the likelihood
ol a hoist chain rubbing on an edge of the bucket 1s provided
while also lessening the likelihood that a void will form in
the rear of the bucket when the bucket 1s loaded with
material. In other embodiments, a bucket assembly or bucket
1s that uses a beveled wall to reduce the likelihood of a hoist
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chain rubbing on an edge of the bucket 1s provided along
with a mitered wall located beneath the beveled wall where
the trunmon attachment structure 1s disposed, helping to
protect the trunnion attachment structure from wear as
material passes over the trunnion attachment structure as the
bucket 1s loaded. In yet turther embodiments, the trunnmion
attachment structure i1s positioned from the rear wall and
from the center of gravity appropriate distances to maintain
the desired balance as the bucket 1s filled with material.

Looking now at FIGS. 2 thru 8, a bucket assembly 200
according to an embodiment of the present disclosure will
now be described that may allow the elimination of a lower
spreader bar while also improving the ability to fill the rear
of the bucket 202. The bucket assembly 200 may comprise
a bucket 202 including a base member 204, a first side
member 206 including a first top edge 208 extending from
the base member 204, a second side member 206' extending
from the base member 204 1n an opposing manner to the first
side member 206 defining a distance D206 from the first side
member 206 to the second side member 206', and a rear
member 210 including a second top edge 212 extending
from the base member 204. The first side member 206,
second side member 206' and base member 204 define a
front ring or mouth 214 for receiving material into the
bucket 202. For this embodiment, the first and second side
members 206, 206' extend forward of the mouth 214,
defining forward facing projections 216 (sometimes referred
to as drag lugs) that provide clevis pin compatible attach-
ment points 218 and an arch 220 that extends from the
frontmost portion of top edges 208, 208' of the first and
second side members 206, 206'. Two arch attachment points
224 are provided at the top of the arch 220. Other configu-
rations for the first and second side members are possible.
Also, the arch may be omitted or a bail may be provided, eftc.

The front edge of the base member 204 i1s covered or
protected by various devices such as edge protectors 222
(sometimes referred to as shrouds) and ground engaging
tools 225. The ground engaging tools 2235 are attached to the
front edge using tool adapters 226. In other embodiments, a
continuous edge protector or base edge may be attached to
the front edge of the base member 204. In vyet further
embodiments, any form of front edge protection may be
omitted.

Looking toward the rear of the bucket 202, a first beveled
wall 228 may extend from the first side member 206 and a
second beveled wall 230 may extend from the rear member
210 proximate the first beveled wall 228. The first beveled
wall 228 forms a first compound angle a1 (best seen 1in FIG.
7) with the base member 204 and the second beveled wall
230 forms a second compound angle a2 (best seen 1n FIG.
7) with the base member 204 that 1s different than the first
compound angle al. The change in angle between the first
compound angle ol and the second compound angle a2
allows the bucket to transition from the first side member
206 to the rear member 210 while also providing the first
beveled wall 228 with a first function and providing the
second beveled wall 230 with a second function. The first
function of the first beveled wall 228 1s to decrease the
likelihood of a hoist chain rubbing on a top edge 208 of the
bucket 202 while the function of the second beveled wall
230 1s to decrease the likelihood of a void being created as
material {ills into the comer of the rear of the bucket 202.

More specifically, the first beveled wall 228 includes a
third top edge 232 connected to the first top edge 208 of the
first sidde member 206 and the second beveled wall 230
includes a fourth top edge 234 connected to the second top

edge 212 of the rear member 210. Also, the first beveled wall
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228 may be connected to the second beveled wall 230 such
that the third top edge 232 of the first beveled wall 228 1s
connected directly to the fourth top edge 234 of the second
beveled wall 230. At least a portion of the rear member 210
forms a third angle 3 (best seen 1n FIG. 4) with the base
member 204. The angles of the rear member, first beveled
wall and second beveled walls allow these portions of the
bucket to overhang the interior of the bucket, making it less
likely that material waill fall out of the bucket as material 1s
loaded 1nto the bucket.

The bucket 202 defines a fill direction F and a center of
gravity C and a Cartesian coordinate system including a
X-axis, Y-axis, a Z-axis and an origin O positioned at the
center of gravity C. As shown 1n FIGS. 2 thru 8, the X-axis
1s aligned with the fill direction F of the bucket 202, and the
first compound angle a1 includes a first component angle v1
(best seen 1n FI1G. 4) projected along the Y-axis onto the X-7.
plane and a second component angle y2 (best seen 1n FIG.
3) projected along the X-axis onto the Y-Z plane, and the
first component angle v1 ranges from 50 to 85 degrees and
the second component angle v2 ranges from 350 to 80
degrees.

Similarly, the second compound angle a2 includes a third
component angle 01 (best seen 1n F1G. 4) projected along the
Y-axis onto the X-Z plane and a fourth component angle 02
(best seen 1n FIG. 3) projected along the X-axis onto the Y-Z7.
plane, and the third component angle 01 ranges from 60 to
80 degrees and the fourth component angle 062 ranges from
50 to 85 degrees. Also, the third angle p (best seen 1n FIG.
4) the rear member 210 forms with the base member 204 1s
projected onto the X-Z plane along the Y-axis and ranges
from 60 to 80 degrees and may be approximately 70 degrees
in some embodiments.

[With continued reference to FIGS. 2 thru 8, a] In one or
movre other embodiments, a lower spreader bar may be
eliminated while also protecting a vear trunnion attachment
structure 236 of bucket assembly [200' according to an
embodiment of the present disclosure will now be described
that may allow the elimination of a lower spreader bar while
also protecting a rear trunnion attachment structure 236 of
the bucket] 200. [The] In such embodiment, the bucket
[202'] 202 may include a base member 204, a first side
member 206 including a first top edge 208 extending from
the base member 204, a second side member 206' extending
from the base member 204 1n an opposing manner to the first
side member 206 defining a distance D206 from the first side
member 206 to the second side member 206', and a rear
member 210 including a second top edge 212 extending
from the base member 204 as previously described. Also, the
first side member 206, second side member 206' and base

member 204 define a mouth 214 for receiving material 1nto
the bucket 202.

A first beveled wall 228 extends from the first side
member 206 and a first mitered wall 238 extends from the
first side member 206 proximate the first beveled wall 228,
the first beveled wall 228 forming a first compound angle a1
with the base member 204 and the first mitered wall 238
forming a lower obtuse angle gL (best seen 1n FIG. 8) with
the first side member 206. The rear trunnion attachment
structure 236 extends at least partially from the first mitered
wall 238.

As previously described, the bucket defines a fill direction
F and a center of gravity C and a Cartesian coordinate
system including a X-axis, Y-axis, a Z-axis and an origin O
positioned at the center of gravity C. [The] Ir one or more
embodiments, the X-axis 1s aligned with the fill direction F

of the bucket [202'] 202, and the first compound angle .1
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includes a first component angle v1 (best seen 1 FIG. 4)
projected along the Y-axis onto the X-Z plane and a second
component angle y2 (best seen 1n FIG. 3) projected along the
X-axis onto the Y-Z plane, and the first component angle v1
ranges from 50 to 85 degrees and the second component
angle y2 ranges from 60 to 80 degrees. The lower obtuse
angle @L (best seen 1n FIG. 8) 1s projected onto the X-Y
plane along the Z-axis and the lower obtuse angle gL ranges
from 130 to 170 degrees and may be approximately 160
degrees 1n some embodiments.

[The] /n one or more embodiments, the bucket [202'] 202
may further comprise a second beveled wall 230 connecting
the first beveled wall 228 to the rear member 210 and a
second mitered wall 240 connecting the first mitered 238
wall to the rear member 210. As best seen 1n FIG. 14, the
first beveled wall 228, the second beveled wall 230, the first
mitered wall 238 and the second mitered wall 240 may all
be positioned immediately adjacent each other, forming a
four way intersection 242. In addition, transitional walls
[244 such as radii] 244a, 244b may be used to connect the
second beveled wall 230 and the second mitered wall 240,
respectively, to the rear member 210. The transitional walls
[244) 244c, 22d, 244e may continue from the rear to the
bottom of the bucket [202'] 202, blending the first mitered
wall 238 and the first side member 206 to the base member.
Ribs 246 may be provided on the bottom of the base member
204 (see FIG. 8) and the bottom transitional walls [244]
244e, 244d. The bucket may be symmetrical about the X-Z
plane. The third and fourth top edges 232, 234 may be
coplanar with the second top edge 212.

As can be understood with reference to FIG. 8, another
lower obtuse angle (not specifically pointed out) may be
formed between the second mitered wall 240 and the rear
member 210 that 1s projected along the Z-axis onto the X-Y
plane that ranges from 130 to 130 degrees and may be
approximately 140 degrees 1n some embodiments. The sec-
ond mitered wall may also serve the purpose of helping to
prevent the formation of a void 1n the rear corner of the
bucket as 1t fills. The side member and the rear member may
be substantially perpendicular to each other.

Next, referring back to FIGS. 2 thru 8, [the] in one or
more embodiments, a bucket assembly [200" according to an
embodiment of the present disclosure will now be described
that provides] 200 may further provide good balance as the
bucket [202"] 202 is filled. [The] In such embodiments,
bucket [200"] 200 comprises a base member 204, a first side
member 206 extending from the base member 204 and
including a first top edge 208, a second side member 206
extending from the base member 204 1n an opposing manner
to the first side member 206 defining a distance D206 from
the first side member 206 to the second side member 206",
and a rear member 210 extending from the base member 204
and including a second top edge 212.

As shown 1n FIG. 8, the first sidde member 206, second
side member 206' and base member 204 define a mouth 214
for receiving material into the bucket [202"] 202. The rear
member 210 defines rear internal extremity 248 of the
bucket, and the bucket [202"] 202 defines a fill direction F
and a center of gravity C and a Cartesian coordinate system
including a X-axis, Y-axis, a Z-axis and an origin O posi-
tioned at the center of gravity C. The X-axis 1s aligned with
the fill direction F of the bucket [202"] 202, and the bucket
turther defines a fill depth 250 parallel to the X-axis mea-
sured from the mouth 214 to the rear internal extremity 248
of the rear member 210. A first trunmion attachment structure
236 is attached to the bucket [202"] 202 a first predeter-

mined distance 252 away from the rear internal extremity
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248 (measured from the pin aperture 260 of 236), and a ratio
of the first predetermined distance 252 to the fill depth 250
ranges from 15 to 45% and may be approximately 35% in
some embodiments.

Likewise, the center of gravity is positioned a second
predetermined distance 254 away from the mouth 214 along
the X-axis and a ratio of the second predetermined distance
254 to the fill depth 250 ranges from 15 to 35% and may be
approximately 20% in some embodiments. The X-Z plane
defines a midplane 256 (sometimes also a plane of symme-
try) and the trunnion attachment structure 236 defines a
trunnion slot 258 with a longitudinal axis 1.258 that 1s
parallel to the X-Z plane.

As mentioned earlier with reference to FIGS. 2 thru 8, a
first beveled wall 228 extends from the first side member
206 toward the rear member 210 and the first trunnion
attachment structure 236 1s disposed beneath the first bev-
cled wall 228 along a direction parallel with the Z-axis. A
first mitered wall 238 extends from the first side member 206
toward the rear member 210, the first mitered wall 238 being
connected to the first beveled wall 228 and the first trunnion
attachment structure 236 1s disposed on the first mitered wall
238.

Furthermore, as depicted 1n FIG. 4, a second beveled wall
230 extends from the first beveled wall 228 to the rear
member 210. The first beveled wall 228 1ncludes a third top
edge 232 forming an upper obtuse angle (U with the first top
edge 208 of the first side member 206 that 1s projected onto
the X-Z plane along the Y-axis. The upper obtuse angle U
may range from 160 to 180 degrees and may be approxi-
mately 170 degrees.

Turning now to FIGS. 8, and 9 thru 14, the construction
and use of the trunmon attachment structure 236 will now be
described in more detail. The trunnion attachment structure
236 1ncludes an attachment or base plate 262 that i1s pre-
dominantly flat so that 1t may be attached to the first mitered
wall 238. However, the bottom portion 264 of the base plate
262 may be curved to match a transition wall [244] 244d.
The trunnion attachment structure 236 as shown 1s particu-
larly well suited to be cast. The back side of the trunnion
attachment structure 236 may be hollowed or cored out (see
reference numeral 266) and a pad 268 may extend from the
base plate 262.

The pad 268 defines the trunmion slot and the pin aperture
extends orthogonally to the trunnion slot 258 for receipt of
a pin 270 (vaguely shown 1n FIGS. 15 and 16) that retains
the trunnion link 272 (vaguely shown in FIGS. 15 and 16)
in the slot 258 1n a manner known 1n the art. An elongated
access aperture 274 1s also provided so that the pin 270 used
to hold the trunnion link 272 1n place may be accessed to
attach and detach the trunnion link 272 from the trunnion
attachment structure 236. Side grooves 276 are provided on
the pad 268 to maintain the nominal wall thickness of the
part. The pad 268 further defines a chamiered surface 278
that 1s positioned toward the front of the trunnion attachment
structure 236 so that material flowing past the outside of the
bucket 202 may be deflected by this chamifered surface 278,
reducing the wear on the trunnion attachment structure 236.
The orientation of the first mitered wall 238 and the attach-
ment of the trunnion attachment structure 236 to this wall
allows the trunnion attachment structure 236 to be partially
shielded from material as 1t tlows past the bucket 202 (see
FIG. 3 for example).

The bucket, trunnion attachment structure, etc. may be
made from any suitable material including 1ron, grey cast-
iron, steel, etc. Also, the bucket, trunnion attachment struc-
ture, etc. may be integrally cast, forged or may be fabricated
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and assembled by fastening, welding, press fitting, etc. two
or more pieces together to form the bucket, bucket assembly,
or the trunnion attachment structure.

Any of the dimensions, ratios, angles or configuration of
the bucket, trunnion attachment structure, etc. may be varied
as needed or desired. Also, the dimensions and ratios involv-
ing the center of gravity may be based on the bucket as
empty or with a payload depending on the application.
Accordingly, values given and configurations shown are
given by way of an example and not 1n any limiting sense.

INDUSTRIAL APPLICABILITY

In practice, a bucket, bucket assembly or trunnion attach-
ment structure according to any embodiment described,
shown or discussed herein may be sold, bought, manufac-
tured, remanufactured, retrofitted, assembled or otherwise
obtained 1n an aftermarket or OEM context.

For example, a trunnion attachment structure or bucket
may be used as a replacement part. The bucket or bucket

assembly may be used with a machine that has a rigging
subassembly 300 such as that shown in FIGS. 15 and 16.

The rigging assembly 300 as shown has no lower spreader
bar but an upper spreader bar 302 1s still employed. The
upper spreader bar 302 1s 1n the same plane as the hoist chain
304 and the trunnion link 272, helping to avoid twisting of
the hoist chain 304, which may lead to increased stresses in
the chain. Also, the hoist chain 304 1s spaced away from the
first beveled wall 228, creating clearance 306 so that the
hoist chain 304 will not rub on the top edge of 232 the first
beveled wall 228. Hence, no lower spreader bar 1s necessary.
When the bucket 1s essentially horizontal, the hoist chain
304 makes an angle with the vertical direction (Z-axis as
defined 1n FIGS. 2 thru 8, when projected onto the X-Z plane
along the Y axis) that may range from 0 to 20 degrees and
may be approximately 10 degrees in some embodiments.
Similarly, the angle 280 the hoist chain makes with the
vertical direction when projected onto the Y-Z plane along
the X-direction may range from 10 to 45 degrees (see FIG.
16). These angles will change depending on the orientation
of the bucket i use 202. The angle of attack or carry angle
(bucket t1lt), which 1s the angle the base member makes with
a purely horizontal direction may vary from O to 40 degrees
in some applications.

The configuration of the bucket shown 1n the ﬁgures 1S
shorter along the fill direction, allowing a more eflicient
filling and dumping process to be used when employing the
bucket. Also, the balance of the bucket during fill and
dumping may be better than buckets previously known 1n
the art. Furthermore, the capacity of the bucket may be
increased compared to previous bucket designs, given the
reduction of the load due to the elimination of the lower
spreader bar.

It will be appreciated that the foregoing description pro-
vides examples of the disclosed assembly and technique.
However, it 1s contemplated that other implementations of
the disclosure may differ 1n detail from the foregoing
examples. All references to the disclosure or examples
thereol are intended to reference the particular example
being discussed at that point and are not mtended to 1mply
any limitation as to the scope of the disclosure more gen-
erally. All language of distinction and disparagement with
respect to certain features 1s intended to indicate a lack of
preference for those features, but not to exclude such from
the scope of the disclosure entirely unless otherwise indi-
cated.
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Recitation of ranges of values herein are merely intended
to serve as a shorthand method of referring individually to
cach separate value falling within the range, unless other-
wise indicated herein, and each separate value 1s 1ncorpo-
rated 1nto the specification as if 1t were individually recited
herein.

It will be apparent to those skilled 1n the art that various
modifications and variations can be made to the embodi-
ments of the apparatus and methods of assembly as dis-
cussed herein without departing from the scope or spirit of
the invention(s). Other embodiments of this disclosure will
be apparent to those skilled in the art from consideration of
the specification and practice of the various embodiments
disclosed herem. For example, some of the equipment may
be constructed and function differently than what has been
described herein and certain steps of any method may be
omitted, performed 1n an order that 1s different than what has
been specifically mentioned or 1n some cases performed
simultaneously or in sub-steps. Furthermore, variations or
modifications to certain aspects or features of various
embodiments may be made to create further embodiments
and features and aspects of various embodiments may be
added to or substituted for other features or aspects of other
embodiments in order to provide still further embodiments.

Accordingly, this disclosure includes all modifications
and equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements 1n all
possible variations thereof 1s encompassed by the disclosure
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

What 1s claimed 1s:

1. A dragline bucket comprising:

a base member extending along an X-axis, a first side
member extending from the base member and 1nclud-
ing a first top edge, a second side member extending
from the base member [in an opposing manner to the
first stde member defining a distance from the first side
member to the second side member], and a rear mem-
ber extending from the base member and including a
second top edge;

wherein the first side member, second side member and
base member define a mouth for receiving material into
the bucket; and

a first beveled wall extending from the first side member
and a second beveled wall extending from the rear
member [proximate] to intersect the first beveled wall
and form an obtuse angle between the first beveled wall
and the second beveled wall, [the first beveled wall
forming a first compound angle with the base member
and the second beveled wall forming a second com-
pound angle with the base member that 1s different than
the first compound angle such that] whereir the first
beveled wall and the second beveled wall join together
and each angle inward towards the X-axis to overhang
the base member.

2. The dragline bucket of claim 1, wherein the first
beveled wall includes a third top edge connected to the first
top edge of the first side member and the second beveled
wall includes a fourth top edge connected to the second top
edge of the rear member.

3. The dragline bucket of claim 2, wherein the first
beveled wall 1s connected to the second beveled wall, and
the third top edge of the first beveled wall 1s connected to the
fourth top edge of the second beveled wall.

4. The dragline bucket of claim [2] /, [wherein at least a
portion of the rear member forms a third angle with] further
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comprising a trunnion attachment structure mounted on a
trunnion attachment wall extending between the first beveled
wall and the base member.

5. The dragline bucket of claim 1, wherein the bucket
defines a fill direction and a center of gravity and a Cartesian
coordinate system including [a] #2e X-axis, a Y-axis, [a] the
Z-axis and an origin positioned at the center of gravity,
wherein the X-axis 1s aligned with the fill direction of the
bucket, and the first beveled wall forms a first compound
angle [includes] with the base member, the first compound
angle including a first component angle projected along the
Y-axis onto the X-Z plane and a second component angle
projected along the X-axis onto the Y-Z plane, and the first
component angle ranges from 50 to 85 degrees and the
second component angle ranges from 50 to 80 degrees.

6. The dragline bucket of claim 5, wherein the second
beveled wall forms a second compound angle [includes]
with the base member, the second compound angle including
a third component angle projected along the Y-axis onto the
X-7 plane and a fourth component angle projected along the
X-axis onto the Y-Z plane, and the third component angle
ranges from 60 to 80 degrees and the fourth component
angle ranges from 50 to 85 degrees.

7. The dragline bucket of claim 4, wherein the bucket
defines a fill direction and a center of gravity and a Cartesian
coordinate system including [a] the X-axis, a Y-axis, a
Z-axis and an origin positioned at the center of gravity,
wherein the X-axis 1s aligned with the fill direction of the
bucket, and the third angle the rear member forms with the
base member 1s projected onto the X-7Z plane along the
Y-axis and ranges from 60 to 80 degrees.

8. A dragline bucket comprising:

a base member extending along an X-axis, a first side
member extending from the base member and 1nclud-
ing a first top edge, a second side member extending
from the base member [in an opposing manner to the
first side member defining a distance from the first side
member to the second side member], and a rear mem-
ber extending from the base member and including a
second top edge;

wherein the first sidde member, second side member and
base member define a mouth for recerving material into
the bucket; and

a first beveled wall extending from the first side member
and a first mitered wall extending from the first side
member [proximate] below the first beveled wall and
between the first beveled wall and the base member,
[the first beveled wall forming a first compound angle
with the base member such that] wherein the first
beveled wall overhangs the base member and the first
mitered wall [forming a lower obtuse angle with the
first side] angles outward and away from the base
member.

9. The dragline bucket of claim 8 further comprising a
trunnion attachment structure [extending at least partially
from] mounted below the first beveled wall on the first
mitered wall.

10. The dragline bucket of claim 8, wherein the bucket
defines a fill direction and a center of gravity and a Cartesian
coordinate system including [a] the X-axis, a Y-axis, a
Z-axis and an origin positioned at the center ol gravity,
wherein the X-axis 1s aligned with the fill direction of the
bucket, and the first beveled wall forms a first compound
angle [includes] with the base member, the first compound
angle including a first component angle projected along the
Y-axis onto the X-7Z plane and a second component angle
projected along the X-axis onto the Y-Z plane, and the first
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component angle ranges from 50 to 85 degrees and the
second component angle ranges from 30 to 80 degrees.

11. The dragline bucket of claim 10, wherein [the bucket
defines a fill direction and a center of gravity and a Cartesian
coordinate system including a X-axis, Y-axis, a Z-axis and
an origin positioned at the center of gravity, wherein the
X-axis 1s aligned with the fill direction of the bucket, and]
the lower obtuse angle 1s projected onto the X-Y plane along
the Z-axis and the lower obtuse angle ranges from 150 to
1’70 degrees.

12. The dragline bucket of claim of claim 11, further
comprising a second beveled wall connecting the first bev-
eled wall to the rear member.

13. The dragline bucket of claim 12, further comprising a
second mitered wall connecting the first mitered wall to the
rear member.

14. The dragline bucket of claim 13, wherein the bucket
1s symmetrical about the X-Z plane.

15. The dragline bucket of claim I, wherein the first
beveled wall forms a first compound angle with the base
member and the second beveled wall forms a second com-
pound angle with the base member that is different than the
fivst compound angle such that the first beveled wall and the
second beveled wall overhand the base member.

16. The dragline bucket of claim 8, further comprising a
second beveled wall extending from the rear member to
intersect and join together with the first beveled wall,
wherein the second beveled wall overhangs the base mem-
ber.

17. The dragline bucket of claim 16, wherein the first
beveled wall forms a first angle with the base member and
the second beveled wall forms a second angle with the base
member that is different than the first angle such that the first
beveled wall and the second beveled wall each overhang the
base member.

18. The dragline bucket of claim I, wherein the rear
member is orthogonal to the X-axis, the dragline bucket
Jurther comprising

a trunnion attachment wall extending away from the first

side member between the first beveled wall and the
base member and forming an obtuse angle with the first
side member; and

a trunnion attachment structure mounted on the trunnion

attachment wall wherein the trunnion attachment
structure comprises a base plate; a pad extending from
the base plate and defining a trunnion slot with a
longitudinal axis that is parallel to the X-axis;
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a pin aperture extending orthogonally to the trunnion

slot; and

a pin disposed in the pin aperture.

19. The dragline bucket of claim 18, wherein the base
plate of the trunnion attachment structuve is substantially
parallel with the trunnion attachment wall.

20. The dragline bucket of claim 8, wherein the rear
member is orthogonal to the X-axis, the dragline bucket
Jurther comprising

a trunnion attachment structure mounted on the first
mitered wall, wherein the trunnion attachment struc-
turve comprises a base plate; a pad extending from the
base plate and defining a trunnion slot with a longitu-
dinal axis that is parallel to the X-axis;

a pin aperture extending orthogonally to the trunnion
slot; and

a pin disposed in the pin aperture.

21. The dragline bucket of claim 20, wherein the base
plate of the trunnion attachment structure is substantially
parallel with the first mitered wall.

22. A dragline bucket comprising: a base member extend-
ing along an X-axis, a first side member extending from the
base member and including a first top edge, a second side
member extending from the base member, and a vear mem-
ber extending from the base member and including a second
top edge; wherein the first side member, second side member
and base member define a mouth for receiving material into
the bucket; a first beveled wall extending from the first side
member and a first mitered wall below the first beveled wall
and between the first beveled wall and the base member,
wherein the first beveled wall overhangs the base member
and the first mitered wall angles outward and away from the
base member; and a trunnion attachment structure mounted
on the first mitered wall.

23. The dragline bucket of claim 22, wherein the first
mitered wall extends from the first side member towards the
rear member and forms an obtuse angle with the first side
member.

24. The dragline bucket of claim 23, wherein the trunnion
attachment structuve comprises a base plate; a pad extend-
ing from the base plate and defining a trunnion slot with a
longitudinal axis that is parallel to the X-axis,

pin aperture extending orvthogonally to the trunnion slot;
and

a pin disposed in the pin aperture.
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