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This invention relates to new and useful improvements
in 'material-handling attachments for excavating ma-
chines, and more particularly to dippers of the hy-
draulically-operated type.

The conventional excavating machine is-equipped with
a dipper, which can be actuated either toward or away
from the machine by pivoting the dipper arm about a
horizontal transverse axis at the end of the boom and/or
by pivoting the dipper about such an axis at the end of
the dipper arm. The latter motion is known as “wrist
action.” A refinement has been to equip the machine
with means at the lower end of the dipper arm for rotat-
ing the dipper about the longitudinal axis of the dipper
arm, thereby making it. possible to change the direction
of digging relative to the vertical plane through the boom,
without moving the entire machine. This motion of
the dipper is hereinafter called “angling.” However, intro-
duction of such a means for angling the dipper weakens
the dipper arm so that heavy digging is not possible.

Accordingly a principal object of this invention is to
provide an excavating machine having a dipper which can
be angled with a dipper arm. sufficiently rigid to withstand
stresses of heavy digging without greatly mcreasmg the
size and weight of the dipper arm.

A further object is to provide a means for angling the
dipper about the dipper-handle axis by use of a minimum
of moving parts.

A further object is to provide angling in conjunction
with wrist action without weakening the dipper arm.

A further object of this invention is to provide power
means for producing angling of the dipper which is ar-
ranged above the connection of the dipper arm on the
boom where it will not interfere with digging nor weaken
the dipper arm.

In addition to these objects, a number of novel and
useful details have:been worked out, which will be readily
evident as the description progresses.

This invention consists in the novel parts and in ‘.he
combination and arrangement thereof, which are defined
in the appended claims, and of which two embodiments
are exemplified in the accompanying drawings, .which
are lhereinafter particularly described  and explained.
Throughout the description the same reference number is
applied to the same member as to similar members.

Figure 1.is.a side €levation of the first embodiment of
the invention showing the dlpper angled in a digging
position at rlght angles to a vertical plane through the
boom.

Figure 2isa 51de elevation of the ﬁrst embodiment
showing. the dipper ‘in back-acting digging position.

Figure 3 is an enlarged view partly in section of the
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dipper and dipper handle of the first embodiment in the

position shown.in: Flgure 1.

Figure 4 is-a plan view of the dipper-handle in the
first embodiment, partly ini section along the line 4-—4 of
Figure 5.

Flguxe 5 is a sxde elevation of the upper ‘end of the
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2
dipper-handle in the first embodiment taken along the.
line 5—35 of Figure 4.

Figure 6 is a horizontal section of the hydraulic motor
at the upper end of the dipper-handle taken along the
line 6—6 of Figure 5.

Figure 7 is an enlarged side elevation, partly in sectlon,
of the dlpper and dxpper -handle of the first embodiment in
the position shown in Figure 2.

Figure 8 is a side elevation of the dipper and dlpper-
handle of the second embodxment showing the dipper in
back-acting dlggmg posmon :

Figure 9 is a plan view of the dipper-handle in the
second embodiment taken along the line 99 of
Figure 10.

Figure 10 is an enlarged rear elevation of the upper
end of the dipper arm in the second embodiment.

Figure 11 is a rear elevation of the dipper and dipper
arm in the second-embodiment.

Figure 12 is a longitudinal section of the upper and
lower -ends of the dipper arm in the second embodiment.

Figure 13 is a longitudinal section of the upper and
lower ends of the dipper arm showing a variation of the
first embodiment. ‘

Referring to Figures 1 to 7 which show the first em-
bodiment of this invention, an outwardly-projecting unit
shown as-boom 4 is mounted on a mobile unit having trac-
tion mechanism 1, revolving platform 2 and main frame
3, Horizontal pin 5 pivotally connects boom 4 to the
main frame. A cylinder-piston assembly 6 is pivotally
connecied: by means of pin 6a to main frame 3 and by
pin 6b to arm 4a on boom 4 so that extension and re-
iraction of cylinder-piston assembly 6 will raise and lower
the boom about its pivot axis 5.

A support means- for a material-handling unit consists
of a dipper arm having an outer cylindrical element 7
and an inner cylindrical element 17 (Figures 3, 5 and 7).
Quter element 7 is pivotally comnected to the outer end
of boom 4 by horizontal pivot pin 8 for jack-knife swing-
ing movement relative to the boom. This movement is
controlled by an actuated linkage comprising links 9 and
10 (Figures 1 and 2) pivotally connected respectively to
outer element 7 at 9a to boom 4 at 185 and pivotally
interconnected at 16a. This linkage is actuated by cylin-
der-piston assembly 11 which is pivotally -attached to
boom 4 at 13¢ and 10 linkK 10 at 1h.

Outer element 7 in its preferred form is.a hollow ¢ylin~
der having intermediate its ends a pair of lugs 12 with:
horizontally-aligned holes for receiving pivot pin 8 and
adjacent its upper end a second pair of lugs 13 with hori-
zontally-aligned- holes for receiving pivot pin 9a.

Inner element 17, shown in its prefeired form as a
hollow cylinder (Figures 3, 5 and 7), is concentrically
mounted within outer element 7-for movement relative
thereto about a common longitudinal axis, and has points
of lateral ‘bearing confact with outer element 7 at 48 and
49, Attached to the lower end of inner element 17, as by
welding, is a lug 46 with its pin-receiving opening lying
transversely - of the dipper arm and having a shoulder -
40a for engaging the lower end of outer element 7.
Clamps- 45 and 46 (Figure 7) are connected at their
lower ends to lug 48 by bolts 47 and their upper ends

_engage flange 44 on the lower end of outer element 7

thereby slidably supportmg inner element 17 for swivel-
ing within outer element 7.

A material-handling unit showa as chpp 32 is pivot-.
ally -attached tothe lower end of inner elemeént 17 by
pivot pin 33 inserted through iugs 3% on the dipper-and -
through lug 46 on inner element 17, and is held against -
upward movement relative to the dipper arm during dig-
ging by engagement of shoulder 48z with the lower end
of outer element 7. :
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Hydraulic cylinder-piston assembly 34 and its brace 43
are pivotally connected at their lower ends to lugs 35 on
dipper 32 by pin 36 and at'their upper ends to lugs 37
on collar 16 by pin 38. Collar 16 is rotatable about the
longitudinal axis of the dipper arm on an annular track
intermediate the ends of the dipper arm and formed by
concentric rings 14 and 15 on outer element 7.

Mounted on the upper end of the dipper arm is a
dipper-angling hydraunlic motor having an impeller 22
attached to inner element 17 and a casing 23 attached to
outer element 7 on which are ports 41 and 42 opening
into chambers 3¢ and 31, respectively (Figures 4, 5 and
6). Impeller 22 is integral with a rotor 21 and a bottom
wall 20 and these elements make a fluid tight sliding con-
tact with casing 23. Abutment 28 extends inwardly from
casing 23 and makes a similar contact with bottom wall
20 and rotor 21. Bolts 24 through lugs 18 and 27 connect
casing 23 to outer element 7.

Integral with the lower surface of bottom wall 20 is a
concentric downwardly extending cylinder 2% having a
diameter substantially equal to the inside diameter of
inner element 17 and receivable therein, and having a plu-
rality of radial teeth 25 circumferentially arranged for
engagement with notches 26 on the upper end of inner
element 17 (Figures 4 and 5).

In the operation of that form of this invention shown
in Figures 1-7, rotation of inner element 17 within outer
element 7 is produced by operating an hydraulic-control
valve (not shown) so that pressure from a fluid-pressure
source (not shown), introduces fluid into one of cham-
bers 30 and 31 through ports 41 or 42 respectively, as
the case may be, and simultaneously ejects fluid from the
opposite chamber into the tank (not shown) thus causing
rotation of impeller 22, rotor 21, bottem wall 20, cylinder
29, teeth 25 and inner element 17 and angling of dipper
32. Angling of dipper 32 swivels cylinder-piston assembly
34 and collar 16 about the longitudinal axis of the dipper
arm.

When dipper 32 is in the position shown in Figures 2
and 7, impeller 22 is in position shown in Figure 6 and if
the control valve is then closed the impeller 22 will be
held against rotation and the conventional dragshovel-
digging motion can be produced by extension of cylinder-
piston assemblies 11 and 34. When it is desired to dig
in a direction at right angles to the boom, impeller 22 is
rotated until the dipper makes the desired angle with the
boom and digging is accomplished by extenmsion of cyl-
inder-piston assembly 34. This is illustrated in Figures
1 and 3. In like manner, impeller 22 can be rotated to
any position within the limits of the opposite sides of
abutment 28 thereby angling dipper 32 for digging at a
plurality of desired angles. '

Figure 13 shows a variation of the first embodiment.
Clamps 45 and 46 .and bolts 47 are eliminated. Flange
71 on the upper end of inner element 17 supports the
inner element for swiveling about. the longitudinal axis
of the dipper arm and bolts inserted through flange 71
and bottom wall 28 connect rotor 21 to inner element 17
to produce this swiveling. A longitudinal extension 73
attached to the lower end of inner element 17, as by weld-
ing, projects into a hole in lug 70. Pin 33 is inserted
through horizontal holes in Tugs 39 and 79 and in exten-
sion 73 of the inner element, and, because inner element
17 is prevented from downward movement by flange 71,
the lower end of inner element 17 is held adjacent shoul-
der 70a. This variation represents a simplified means of
accomplishing the function of the first embodiment.

The second embodiment of this invention is shown in
Figures 8 to 11. All of the: elements are identical with
those in the first embodiment except that casing 23, bot-
tom wall 20, rotor 21, impeller 22, abutment 28, ports 41
and 42, clamps 45 and 46 and bolts 24 have been removed
and there has been substituted therefor a cable-winding
drum 50 connected to the upper end of inner element 17
for rotation therewith.
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.. Preferably single-acting hydraulic cylinder-piston as-
semblies 51 and 52 are mounted on outer element 7.

Cable 53 is attached to piston 60 of cylinder-piston
assembly 51 by pin 54, thence is reeved over sheave 35,
wound on drum 50 and anchored on said drum at points
§6 and 57, thence is wound an equal number of turns on
drum 50, reeved over sheave 58 and attached to piston 61
of cylinder-piston assembly 52 by pin 59.

Operation of an hydraulic control valve (not shown)
to introduce fluid under pressure into cylinder 51 through
port 62, causes piston 60 to retract and at the same time
causes flnid the flow from cylinder 52 into the tank (not
shown), extending piston 61. Retraction of piston 60
winds a length of cable 53 off drum 50 over sheave 55
and winds an equal length of cable on drum 50 over
sheave 88. This unwinding of cable causes rotation of
drum 50 and inner element 17, swiveling the dipper 32
in a clockwise direction. )

Alternatively, introduction of fluid under pressure into
cylinder 52 through port 63 causes piston 61 to retract
and fliud to flow from cylinder 51 into the tank thereby
angling dippei 42 counterclockwise. The degree of
angling of dipper 32 which is possible in this embodiment
is limited only by the distance to which pisions 60 and 61
can be extended and by the length of cable 53.

Positioning dipper 32 for digging at a desired angle
relative to a vertical plane through the boom is accom-
plished by closing the control valve and allowing no fluid
to enter or be expelled from either cylinder-piston as-
sembly 51 or 52.

Having now described and illustrated three forms of
this invention, it is to be understood that the invention is
not to be limited to the specific form or arrangement of
parts shown and described herein.

What is claim is:

1. An apparatus of the character described having in
combination: a main frame; an outwardly-projecting
unit pivotally connected to said main frame for move-
ment about a first normally-horizontal axis; power means
for pivoting the unit on said first axis; support means,
comprising approximately coterminous outer and inner
elements concentrically arranged for relative movement
about a longitudinal axis, and pivotally supported by the
outwardly-projecting unit for jack-knife swinging move-
ment about a second normally-horizontal axis intermedi-
ate the upper and lower ends of the support means; sec-
ond power means for swinging the support means on
said second axis; a material-handling unit pivotally con-
nected to one element of the support means for move-
ment about a third normally-horizontal axis adjacent
the lower end of the support means; third power means
connected to the material-handling unit and to the other
element of the support means intermediate the upper and
Iower ends thereof for pivoting the material-handling
unit about said third axis; the connection between the
third power means and said other element of the support
means comprising a double-pivot connection to permit
pivoting of said third power means about an axis paral-

lel to said third axis and about said longitudinal axis

of the support means; and fourth power means connected
to the outer and inner elements adjacent the upper end
of the support means for angling the material-handling
unit and the third power means about the longitudinal
axis of the support means.

2. An apparatus of the character described according
to claim 1, further characterized by the fact that the
fourth -power means includes fluid pressure actuated
cable means drivably conmnected to the inner clement to
swivel same relative to the outer element. ‘

3. In a device of the character described, a support, a
pivotable support connected to said support for pivotal
movement about a vertical axis, a boom pivotally con-
nected about a horizontal axis to said pivotable support,
hydraulic means for raising and lowering said boom
relative to said support, a dipper stick pivotally con-
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nected to said boom about an axis perpendicular to the
longitudinal axis of said boom, hydranlic means con-
nected to said boom and to said dipper stick for pivoting

said dipper stick relative to said boom and a bucket

pivotally carried by said dipper stick on an axis parallel
to the digging edge of said bucket, said bucket having its
digging edge lying in a plane parallel to the longitudinal
axis of said boom, and being rotatable about the longi-
tudinal axis of said dipper stick; and hydraulic means
for rotating said bucket about said last-mentioned longi-
tudinal axis; said dipper stick comprising appreximate-
ly coterminous cuter and-inner cylinders concentrically
arranged for relative movement about their longitudinal
axis, the outer cylinder being pivotally connected to the
boom_ for swinging about said perpendicular axis and
the inner cylinder being pivotally connected to the bucket
on said axis parallel to the digging edge of the bucket;
and the last said hydraulic means being connected to the
inner and the outer cylinders comprising the dipper
stick.

4. A device according to claim 3, further character-
ized by having hydraulic means, for rotating said bucket
about said axis parallel to its digging edge, pivotally con-
nected to the bucket and to said outer cylinder on axes
parallel to the digging edge of the bucket and pivotally
connected to said outer cylinder to rotate with said bucket
relative to the outer cylinder about the longitudinal axis
of the outer cylinder.

5. An apparatus according to claim 1, further charac-
terized by the fact that the third power means comprises
a cylinder-piston assembly pivotally connected to the ma-
terial-handling unit to pivot relative -thereto about a
fourth normally-horizontal axis and pivotally connected
to the outer element to pivot relative thereto about a
fifth normally-horizontal axis and about the longitudinal
axis of said outer and inner elements.

6. An apparatus of the character described having in
combination: a main frame; an outwardly-projecting unit

pivotally connected to said main frame for movement

about a first normally-horizontal axis; power means for
pivoting the unit on said first axis; support means, com-
prising approximately coterminous outer and inner ele-
ments concentrically .arranged for relative’ movement
about a longitudinal axis, and pivotally supported by the
outwardly-projecting unit for jack-knife swinging move-
ment about a second normally-horizontal axis intermedi-
ate the upper and lower ends of the support means; sec-
ond power means for swinging the support means on
said second axis; a material-handling unit pivotally con-
nected to one element of the support means for move-
ment about a third normally-horizontal axis adjacent the

Jower end of the support means; third power means con-

nected to the material-handling unit and to the other
element of the support means intermediate the upper and
lower ends thereof for pivoting the materjal-handling
unit ‘about said third axis; the connection between the
third power means and said other element of the support
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means comprising a double-pivot connection to pérmit
pivoting of said third power means about an axis parallel
to said third axis and about said longitudinal axis of the
support means; and fourth power means connected to
the outer and inner elements adjacent the upper end of
the support means for angling the material-handling unit
and the third power means about the longitudinal axis
of the support means; said fourth power means compris-
ing an hydraulically-actuated motor having a rotor con-
nected to the upper -end of the inner element and having
a casing for said rotor connected to said outer element.

7. In a device of the character described, a support, a
pivotable support connected to said support for pivotal
movement about a vertical axis, a boom pivotally con-
nected about a horizontal axis to said pivotable support,
hydraulic means for raising and lowering said boom rela-
tive to said support, a dipper stick pivotally connected
to said boom about an axis perpendicular to the longi-
tudinal axis of said boom, hydraulic means connected to
said boom and to said dipper stick for pivoting said dip--
per stick relative to said boom, 2 bucket pivotally carried
by said dipper stick on an axis parallel to the digging
edge of said bucket, said bucket having its digging edge’
lying in a plane parallel to the longitudinal axis of said
boom, and being rotatable about the longitudinal axis
of said dipper stick; hydrauvlic means for rotating said
bucket about said last-mentioned longitudinal axis; said
dipper stick comprising approximately coterminous outer
and inner cylinders concentrically arranged for relative
movement about their longitudinal axis, the outer cyl-

inder being pivotally connected to the boom for swing- ..

ing about said perpendicular axis and the inner cylinder
being pivotally connected to the bucket on said axis
parallel to the digging edge of the bucket; hydraulic
means, for rotating said bucket about said axis parallel
to its digging edge, pivotally connected to the bucket and
to said outer cylinder on axes parallel to the digging edge
of the bucket and pivotally connected to said outer cyl-
inder to rotate with said bucket relative to the outer cyl-
inder about the longitudinal axis of the outer cylinder,
said hydraulic means for rotating the bucket about the
longitudinal axis of the dipper stick comprising an hy-
draulic motor having a rotor connected to the upper end
of the inner cylinder and having a casing for said rotor
connected to the upper end of the outer cylinder.
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