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ABSTRACT: The invention relates to an earthworking
machine in which an earthworking implement, such as a drag
bucket, is carried by extensible and retractable means to ef-
fect forward and backward movement of the bucket, the in-
vention consisting in an improved form of extensible and
retractable means which comprises two pairs of arms pivoted
together to form a deformable quadrilateral which is pivoted
at one of its ends to the jib and has pivoted to its other end the
bucket assembly.
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1
EARTHWORKING MACHINE

This invention relates to an earthworking machine, such as
a mechanical excavator, of the type comprising a turret, a jib
pivotally mounted on said turret longitudinally extensible and
retractable means mounted on said jib and an earthworking
implement pivotally mounted on said extensible and retracta-
ble means. .

Earthworking machines of this type are designed for carry-
ing out earthworking operations on or forming sloping bank-
ing and the purpose of the extensible and retractable means is
to enable the earthworking implement, such as a drag bucket,
to be moved backwards and forwards up and down banking
whilst the machine on which the turret is mounted remains on
level ground above the banking. The extensible and retracta-
ble means hitherto employed consisted of telescopic means as-
sociated with the jib. Such telescopic means, while operating
satisfactorily, has the disadvantage that it occupies considera-

ble space, even in the retracted position, and relatively heavy.

guide means for the telescopic parts have to be provided to en-
sure satisfactory functioning of the machine.

The object of the present invention is to overcome the
above-stated disadvantage and according to the invention this
is achieved by substituting for the above described telescopic
means an extensible and retractable means which comprises
two pairs of arms with all of said arms pivotally connected at
their ends to form a deformable quadrilateral, said quadri-
lateral being pivotally connected to said jib and having an
earthworking implement assembly pivoted thereto and
wherein ram means are connected between said jib and said
quadrilateral for deforming said quadrilateral to effect lon-
gitudinal extension and retraction of said quadrilateral.

In a preferred embodiment of the invention the quadri-
lateral is pivoted to the jib and the earthworking is pivoted to
the quadrilateral respectively at two opposite apices of said
quadrilateral for pivotal movement about axes perpendicular
to the pivotal axis of said jib and the ram means are connected
respectively between the jib and each of a pair of adjacent
arms of the quadrilateral by which said quadrilateral is pivoted
to the jib.

In order that the invention may be more clearly understood
embodiments of the invention will now be described, by way
of example, with reference to the accompanying drawings, in
“which:

FIG. 1 is a side elevation of an earthworking machine ac-
cording to the invention shown operating on a sloping bank-
ing;

FIG. 2 is a plan view of the extensible and retractable means
of the machine according to FIG. 1;

FIG. 3 is a part side elevational view showing a modification
of the machine shown in FIG. 1; : :

FIG. 4 is a part plan view of the modification shown in FIG.
3

FIG. 5 is a view similar to FIG. 1 of another embodiment of
the invention,;

FIGS. 6 and 7 are plan views of the extensible and retracta-
ble means according to the embodiment of FIG. 5 showing
said means in the retracted and extended conditions respec-
tively;

FIG. 8 is.a diagrammatic view of hydraulic control means
for operating the rams for effecting the extension and retrac-
tion of the extensible and retractable means; and

FIG. 9 is a circuit diagram illustrating hydraulic means for
controlling operation of said rams.

Referring first to FIGS. 1 and 2 of these drawings the
earthworking machine according to the invention comprises a
chassis 17 mounted on endless tracks and having mounted
thereon a turret 18 rotatable about a vertical axis. A jib 1 is
pivotally mounted on the turret 18 for pivotal movement
about 2 horizontal axis 2 by means of an hydraulic ram 3 ar-
ranged between said turret 18 and the jib 1.

In accordance with the invention extensible and retractable
means are mounted on said jib so as to be extensible and
retractable in a direction longitudinally of said jib and an
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earthworking implement assembly in the embodiment shown
comprising a drag bucket 11, is pivotally mounted on said ex-
tensible and retractable means.

The extensible and retractable means comprises two pairs
of arm 5, 6 and 13, 14 which are pivotally connected together
at their ends by pivots 4, 9, 19 and 20 to form a deformable
quadrilateral. In the embodiment illustrated the arms 5, 6, 13
and 14 are of equal length. The quadrilateral 5, 6, 13, 14 is
pivotally connected to the end of the jib 1 at 4 and the
earthworking implement assembly 10, 11, 12 is pivotally
mounted on said quadrilateral at 9. Thus the quadrilateral is
pivoted to the jib and the earthworking implement assembly at
two opposite apices of said quadrilateral for movement about
axes 4 and 9 which are perpendicular to the pivotal axis 2 of
the jib.

Between each of the adjacent arms § and 6, by which the
quadrilateral is pivoted to the jib 1, and said jib is an hydraulic
ram 8 and 7 respectively, said rams being pivotally connected
with the jib at 8a and 7a respectively, and to a point inter-
mediate and ends of arms 5 and 6 at 8b and 7b respectively.
The axes 7a and 8a are equidistant from the axis 4 as are the
axes 7b and 8b. The two adjacent arms 5 and 6 may be pivoted,
together at 4 by the same pivot pin as the quadrilateral is
pivoted to the jib or two pivot pins may be provided. It will be
noticed that the axes 7a, 7b, 8a, 8b, 4,9, 19 and 20 are all per-
pendicular to the axis 2 about which the jib pivots.

The earthworking implement assembly comprises an inter-
mediate member 10, of any desired length, which is pivoted to
the quadrilateral at 9 for pivotal movement in a lateral plane
and an earthworking implement in the form of a drag bucket
11 pivotally connected with said intermediate member 10 at
32 for movement in a vertical plane.

Between the intermediate member 10 and the drag bucket
11 is an hydraulic ram 12 for effecting pivotal movement of
said bucket in a vertical plane about axis 32.

On the intermediate member 10 are abutments 15a and 164
with which opposite parts 156 and 16b on the arms 13 and 14
abut when the quadrilateral is in its retracted position thereby
limiting the pivotal movement of said arms in one direction.

In the embodiment illustrated in FIGS. 3 and 4 the arms 5
and 6 of the quadrilateral are not pivoted directly tojib 1,as in
the previously described embodiment, but are pivoted at 4 to
an intermediate piece 33 which in turn is pivoted to the jib at
35, the pivotal axis 35 being parallel to the axis 2 about which
the jib pivots. A single hydraulic ram 34 is connected between
the jib 1 and the intermediate piece 33 for effecting pivotal
movement the the quadrilateral and the earthworking imple-
ment carried thereby in a vertical plane.

In the embodiment of the invention illustrated in FIGS. §, 6
and 7 the arms of the quadrilateral are not all of equal length,
as in the previously described embodiments, but having pairs
of equal length, thus the pair of arms 5a, 6a by which the
quadrilateral is pivoted to the jib 1 are of equal length and the
pair of arms 13a, 14q, are of equal length but arms 13a 14a,
are of greater length than the arms 5a, 6a. In this arrangement
itis unnecessary to provide abutments, such as 15a, and 165 in
the FIG. 2 embodiment since in the retracted position of the
quadrilateral, shown in FIG. 6, the arms 13a, 14a do not reach
a position in which they contact the intermediate piece 10.

In the hydraulic control means for operating rams 7 and 8 il-
lustrated in FIG. 8 said rams are supplied with pressure fluid in
parallel, thus the upper chambers 22 and 23 of rams 7 and 8
respectively are connected to a common supply conduit 26

. through pipe lines 24 and 25 respectively whilst the lower
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chambers 27 and 28 are connected to a common supply con-
duit 31 through pipe lines 29 and 30 respectively. An hydrau-
lic distributor (not shown) may be provided for putting con-
duits 26 and 31 into communication respectively with the
source of supply of pressure fluid and a fluid reservoir and vice
versa.

In the hydraulic control means illustrated in FIG. 9 the rams
7 and 8 are also arranged in parallel but are supplied with
pressure fluid through two distributors 37 and 38. Pressure
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fluid is supplied to the hydraulic control circuit from a reser-
voir (not shown) through conduit 36 and returned to the
reservoir through conduit 47 and the rams are connected in
parallel through conduit 39. When the distributors are in the
position indicated by the top arrows, fluid under pressure from
supply conduit 36 is fed to chamber 23 of ram 8 through con-
duit 46 which leads also to the chamber 22 of ram 7 through
the lower connections of the distributors 37 and 38. Fluid
discharged from ram chambers 27 and 28 are conduits 41 and
42 respectively is discharged through conduit 47 to the reser-
voIr.

When the distributors 37 and 38 are in the position in-
dicated by the bottom arrows pressure fluid from conduit 36 is
fed to chambers 27 and 28 through conduit 44, the two dis-
tributors 37 and 38 and conduit 43. Fluid discharged from
chambers 22 and 23 passes the reservoir through conduits 45
and 46, distributors 37 and 38 and conduits 41 and 42 respec-
tively, both of the latter being connected to the discharge con-
duit 47. This produces a retracting action of the rams. As will
be understood, various pressure relief valves are provided in
the circuit to prevent overloading.

The mechanical excavator as above described is operated as
follows:

When it is desired to form a sloping banking such as is
shown in FIGS. 1, 3 and 5, the machine is appropriately posi-
tioned at the site; the jib 1 is positioned in the raised or
horizontal position by means of the hydraulic ram 3; the
deformable quadrilateral 5, 6, 13, 14 is then positioned in its
extended position by rams 7 and 8; the jib is then lowered by
ram 3 until the drag bucket is lowered into contact with the
ground; pressure fluid is then fed to rams 7 and 8 to cause said
rams to retract and consequently retract the deformable
quadrilateral thereby causing the drag bucket to be pulled
towards the machine scraping soil with it. During this move-
ment the drag bucket is caused to follow sideways movements
in addition to a linear movement and thus follows a sinuous
path as indicated by the broken line 21 (FIGS. 2 and 27). This
movement results from the fact that the implement assembly
19, 11 is freely pivotabie about axis 9 and the rams 7 and 8 are
connected in parallel. For this reason the fluid pressure acting
upon the rams is equal so that if the bucket 11 encounters any
lateral resistance during its operating movement it will.tend to
move towards the side offering least resistance, since it is free-
ly pivotable about axis 9 and consequently moves along a sinu-
ous path as above described. It will of course be understood
that during the above-described operation the angle of attack
of bucket 11 is controlled by ram 12.

In the embodiment shown in FIG. 1 the above-described
sideways or oscillating movement of the bucket is prevented
when the quadrilateral is in its fully retracted position due to
the parts 15b and 165 of arms 13 and 14 coming into contact
with the abutments 154 and 164 on the member 10. This, as
will be understood, locks the implement assembly 10, 11 rela-
tive to the jib thus facilitates employing of bucket 11.

The embodiment of machine shown in FIG. 3 is operated in
a similar manner to that of FIG. 1 except that by virtue of rams
3 and 34 it has the advantage over the first-described embedi-
ment that it permits a greater range of adjustment of the jib
above the ground without adversely affecting the function of
the machine. The bucket is moved into contact with the
ground by the combined actions of rams 3 and 34.

The embodiment according to FIGS. 5§ to 7 has the ad-
vantage that it permits the arms 5a and 6a of the deformable
quadrilateral to be moved back past the axis 4 in the retracted
position of the quadrilateral with the result that with the same
stroke the space occupied by the implement assembly is less
than that occupied by said assembly in the FIG. 1 embodi-
ment.

An advantage of using the hydraulic control means illus-
trated in FIG. 9 is that it ensures that the rams 7 and 8 are sup-
plied with pressure fluid in parallel by like action of distribu-
tors 37 and 38, thereby retaining the advantage accruing from
the oscillation or sinuous movement of the bucket 11.

20

25

30

35

40

45

50

55

60

70

75

4

Furthermore, the bucket can be locked in any position, which
increases safety, and by differential action of the distributors
37 and 38 guiding of the bucket in the working plane accord-
ing to a predetermined path is ensured.

It is to be understood that the invention is not limited to the
particular embodiments herein described and illustrated but
modifications can be made without departing from the scope
of the invention defined in the appended claims. For example,
more than one deformable quadrilateral may be provided,
each quadrilateral having two of its arms connected with two
arms of an adjacent quadrilateral, thus increasing the stroke of
the implement assembly.

Although the rams controlling the extension and retraction
are preferably operated in parallel they could be controlled in-
dependently whereby orientation with respect to the jib of the
deformable quadrilateral and extension and retraction thereof
could be effected simultaneously.

I claim: '

1. An earthworking machine, such as a mechanical excava-
tor, comprising a turret, a jib pivotally mounted on said turret,
longitudinally extensible and retractible means mounted on
said jib and an earthworking implement pivotally mounted on
said extensible and retractible means, wherein said extensible
and retractable means comprises two pairs of arms with all of
said arms pivotally connected at their ends to form a deforma-
ble quadrilateral, said quadrilateral being pivotally connected
to said jib and having an earthworking implement assembly
pivoted thereto and wherein ram means are connected
between said jib and said quadrilateral for deforming said
quadrilateral to effect longitudinal extension and retraction of
said quadrilateral.

2. An earthworking machine, such as a mechanical excava-
tor, comprising a rotatable turret, a jib pivotally mounted on
said turret, longitudinally extensible and retractable means
mounted on said jib and an earthworking implement assembly
pivotally mounted on said extensible and retractable means,
wherein said extensible and retractible means comprises two
pairs of arms with all of said arms pivotally connected together
at their ends to form a deformable quadrilateral, the quadri-
lateral being pivoted to the jib and the earthworking imple-
ment assembly being pivotally mounted on the quadrilateral
respectively at two opposite apices of said quadrilateral for
movement about axes perpendicular to the pivotal axis of said
jib and wherein rams are connected respectively between the
jib and each of a pair of adjacent arms of the quadrilateral by
which said quadrilateral is pivoted to the jib.

3. An earthworking machine according to claim 1, wherein
said rams are supplied with pressure fluid in parallel.

4. An earthworking machine according to claim 2, wherein
said rams are supplied with pressure fluid in paraliel.

5. An earthworking machine according to claim 2 wherein
the quadrilateral is pivoted to the jib by the same pivot as an
adjacent pair of said arms are pivoted together.

6. An earthworking machine according to claim 2 wherein
the arms forming said quadrilateral are of equal length.

7. An earthworking machine according to claim 2, wherein
the pair of arms by which the quadrilateral is pivoted to said
jib are of smaller length than the pair of arms to which the im-
plement assembly is pivoted.

8. An earthworking machine according to claim 2, wherein
the implement assembly comprises an intermediate member
pivoted to the quadrilateral, an earthworking implement
pivoted to said intermediate member, and ram means con-
nected between said intermediate member and said imple-
ment for pivoting said implement.

9. An earthworking machine according to claim 2, wherein
said jib is pivotable in a vertical plane by ram means con-
nected between said jib and said turret.

18. An earthworking machine according to claim 9, wherein
said deformable quadrilateral and the implement assembly are
pivoted to said jib for movement in a vertical plane by ram
means connected between said jib and said quadrilateral.



