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(54) Accessory pushing implement for a convertible earthmoving machine

(57) A convertible earthmoving machine (1) has a
self-propelled bottom frame (2); a top frame (3); an ar-
ticulated boom (9) connected to the top frame and fitted
with an implement (10); a main hydraulic circuit for pow-
ering the articulated boom (9) and the implement (10);
an auxiliary hydraulic circuit for controlling accessory im-
plements connectable to the articulated boom; an acces-
sory connecting structure (31) hinged to the bottom frame
to rotate, about a first hinge axis (34) and under the con-

trol of the articulated boom, between a raised position
and a lowered position; afront push blade (15) connected
to the accessory structure (31); and first (16) and second
(35) articulating means interposed, respectively, be-
tween the implement (10) and the blade (15) and between
the accessory structure (31) and the blade (15); a single
hydraulic actuator (55) being connected to the auxiliary
circuit to move the blade, with respect to the accessory
structure, at least about a further hinge axis substantially
perpendicular to the first hinge axis.
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Description

[0001]
machine.
[0002] Earthmoving machines are divided into various
categories, one of which includes bulldozers, i.e. pushing
and/or levelling machines with a liftable blade across the
front, and another of which includes boom-operated ma-
chines commonly known as excavators. Excavators
comprise an articulated boom fitted on the end with a
bucket and controlled by a dedicated hydraulic circuit.
The bucket may be replaced with accessory implements,
such as wrecking and grabbing devices; in which case,
an independent auxiliary hydraulic valve is fitted to a por-
tion of the boom close to the bucket, and is connected
hydraulically to the excavator hydraulic control system.
[0003] The machines ineach category being designed
to perform a specific function, acquiring two different
types of machine involves a considerable outlay in terms
of both purchase and maintenance cost.

[0004] The current trend is therefore increasingly to-
wards convertible machines, i.e. a machine of one cate-
gory that can be converted to also perform the function
of another. That is, one machine convertible to operate
as both a bulldozer and excavator.

[0005] British Patent Application GB 2 341 167 de-
scribes a convertible earthmoving machine in which a
horizontal push blade is connected integrally to an ac-
cessory structure hinged to the base of the machine, be-
tween the two tracks, to oscillate solely about a horizontal
axis. The blade is lifted and lowered by the machine’s
articulated boom, and the bucket teeth are inserted inside
respective retaining pockets on the accessory structure.
Machines of this sort, however, operate poorly, on ac-
count of the design of the blade/accessory structure as-
sembly failing to withstand the same degree of stress as
a corresponding bulldozer assembly. In other words, the
machine represents a trade-off that falls short of users’
expectations in terms of push performance. Moreover,
the use of the machine is seriously limited by failure to
adjust the position of the blade about a substantially lon-
gitudinal axis or substantially vertical axis.

[0006] The document JP-U-4017446 discloses a con-
vertible earthmoving machine whereby an accessory
connecting structure is hinged to the bottom frame of the
vehicle. This structure, comprising connecting means for
connection with the implement of a boom, may be raised
or lowered under the control of an articulated boom.
[0007] Itis anobject of the presentinvention to provide
a convertible earthmoving machine which, when convert-
ed, is capable of performing all the functions of the rela-
tive special-purpose machine, and which at the same
time is cheap to produce, and highly efficient and reliable.
[0008] According to the presentinvention, there is pro-
vided an accessory implement for a convertible earth-
moving machine according to claim 1. It is also an object
of the present invention to provide a convertible earth-
moving machine comprising an accessory implement.

The presentinvention relates to an earthmoving
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[0009] A non-limiting embodiment of the invention will
be described by way of example with reference to the
accompanying drawings, in which:

Figure 1 shows a partial side view of a convertible
earthmoving machine in accordance with the teach-
ings of the present invention;

Figure 2 shows a schematic plan view, with parts
removed for clarity, of the Figure 1 machine with a
component part in different operating positions;
Figure 3 shows a partial view in perspective of an
implement of the Figure 1 and 2 machine;

Figure 4 shows a larger-scale view of a further detail
of Figure 1;

Figure 5 shows a front view of the Figure 2 compo-
nent in three different operating positions;

Figure 6 shows a section of a Figure 3 detail.

[0010] Number 1 in Figure 1 indicates as a whole a
convertible earthmoving machine. Machine 1 comprises
a self-propelled bottom frame - in this case, fitted with
tracks 3 and having a longitudinal axis 4; and a top frame
5 connected to bottom frame 2 on a swivel 6 (Figures 1
and 2) to rotate about a vertical hinge axis 7 perpendicular
to longitudinal axis 4.

[0011] Top frame 5 supports an operator cab 8 and is
fitted with a known articulated boom 9, not described in
detail, fitted on its free end with an implement - in this
case, a bucket 10. Boom 9 and bucket 10 are operated
by hydraulic actuators 11 connected to a known main
hydraulic circuit, whereas accessory implements con-
nectable to boom 9, such as wrecking and grabbing de-
vices, are powered by an auxiliary hydraulic circuit 13
terminating, close to the free end of boom 9, with a hy-
draulic connecting valve 13a connected in known manner
to boom 9.

[0012] With reference to Figure 1, the machine also
comprises an accessory pushing implement 14 located
to the front of bottom frame 2 and in turn comprising a
transverse front push blade 15 connected to bucket 10
on one side and to bottom frame 2 on the other. More
specifically, blade 15 is connected to bucket 10 by an
articulated joint 16 (Figures 1 and 4) which, as shown in
Figure 4, comprises an intermediate member 18 and a
spherical-headed member 19. Intermediate member 18
comprises a shank 20 housed inside a retaining seat in
intermediate member 18 and held inside the seat by a
pin 21 crosswise to shank 20. Member 18 also comprises
a spherical head 22 which projects inside bucket 10
through a hole in the bottom wall 23 of bucket 10, and
engages a spherical seat 24 on the inside surface of bot-
tom wall 23.

[0013] As shown in Figure 4, an end portion 25, oppo-
site spherical head 22, of intermediate member 18 de-
fines a spherical seat engaged by a spherical head 26
fitted through with a pin 27, the opposite ends of which
engage a fork 28 so as to rotate about the axis 27a of
pin 27 and slide axially between two axial limit positions.
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[0014] As shown in Figure 3, blade 15 of implement
14 is connected to bottom frame 2 by a connecting as-
sembly 30 comprising a tubular accessory connecting
structure 31 which is substantially U-shaped (Figure 2),
is made of welded metal plates, and comprises two lon-
gitudinal arms 32 and a front crosspiece 33. Each arm
32 is located outwards of a respective track 3, and has
arear end portion 32a hinged to bottom frame 2 to rotate
about a common hinge axis 34 perpendicular to axes 4
and 7 and adjacent to axis 7; and a middle portion 33a
of crosspiece 33 is connected to blade 15 by a spherical
joint 35.

[0015] With reference to Figure 6, joint 35 comprises
a milled spherical head 36 which engages a spherical
seat defined by a member 36a connected integrally to a
rear surface of blade 15, and is integral with a shank 37
welded to a connecting plate connected integrally to por-
tion 33a. In the example shown, spherical head 36 is
hinged to member 36a by a hinge pin 38 perpendicular
to the bottom edge 15a of blade 15 and to axis 27a. The
pin extends inside a through hole 39 formed in head 36
and comprising two portions 39 flaring outwards of the
head and of minimum diameter at the centre of head 36.
Alternatively, joint 35 has no hinge pin 38, and so func-
tions as an ordinary spherical joint.

[0016] With reference to Figure 3, implement 14 also
comprises two fixed-length, lateral braces/stays 40 as-
sociated with respective arms 32 and so located on op-
posite sides of and at the same distance from joint 35;
and a further fixed-length, lateral brace/stay 41.

[0017] Each brace/stay 40 is fitted to a respective bot-
tom lateral end portion 42 of blade 15, adjacent to edge
15a, by a respective joint 43 comprising two hinges with
perpendicular axes of rotation. More specifically, each
joint 43 comprises an elongated intermediate member
44, one end of which is hinged to a fork 45, connected
integrally to relative portion 42, to rotate about an axis
45a perpendicular to axis 27a of pin 27, and the opposite
end of which is hinged to a fork 46, on the end of relative
brace/stay 40, to rotate about an axis 46a perpendicular
to and spaced transversely apart from relative axis 45a.
[0018] Each brace/stay 40 is connected to relative arm
32 by a respective flange 47 welded on one side to one
end of brace/stay 40, and on the other side to a known
spherical joint 48, the spherical head of which has an
integral horizontal shank fitted through one of three up-
ward-projecting appendixes 49, each with a hole, welded
to and spaced apart along relative arm 32.

[0019] Brace/stay 41 extends overone of braces/stays
40, is connected to a top lateral end portion 50 of blade
15 by a joint 51 identical to joint 43, converges with rel-
ative brace/stay 40 and relative flange 47, and terminates
with a fork 52 hinged to relative flange 47 to rotate about
an axis 52a parallel to axes 34 and 46a.

[0020] With reference to Figure 3, blade 15 is moved
with respect to accessory structure 31 by a double-acting
hydraulic jack 55 connected hydraulically to valve 13a
by two hoses 56 and located, like brace/stay 41, over a
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relative brace/stay 40. Jack 55 comprises a cylinder con-
nected to a top lateral end portion 57, opposite portion
50, of blade 15 by a joint 58 identical to joints 43 and 51,
converges with relative brace/stay 40 and relative flange
47, and is hinged to flange 47 to rotate about an axis 47a
parallel to axes 34 and 46a.

[0021] In actual use, starting from the Figure 1 and 2
situation - in which blade 15 is set to a zero or reference
position with bottom edge 15a parallel to axis 34 and to
the supporting plane P of tracks 3 - the vertical position
of blade 15 is controlled by boom 9 and bucket 10, so
blade 15 is lifted and lowered by rotating it about axis 34,
with its bottom edge 15a parallel to itself at all times.
[0022] Regardless of its vertical position, blade 15 of
machine 1 can be tilted laterally by rotating it one way or
the other between two limit positions, with joint 35 as the
fulcrum, so the bottom edge 15a of blade 15 forms a
positive or negative angle, and at any rate other than
zero, with supporting plane P, as shown by the dash line
in Figure 5. Tilting edge 15a is made possible by the
geometry and arrangement of joints 43, 48, 58, 35 and
16, and the tilt angle is adjustable by moving the output
rod 55a of hydraulic jack 55 forward or backward, and at
the same time moving bucket 10 one way or the other
parallel to axis 27a and with respect to blade 15. Move-
ment of bucket 10 with respect to blade 15 is made pos-
sible by the pin 27-fork 28 connection.

[0023] From the zero position of blade 15 shown in
Figure 1 and by the continuous line in Figure 2, by dis-
connecting the pins of joints 48 from appendixes 49 and
inserting them inside either of the other appendixes 49
on relative arms 32, blade 15 can be rotated one way or
the other about an axis perpendicular to the plane of U-
shaped structure 31, with joint 35 still as the fulcrum.
Blade 15 can thus be set to various discrete or predeter-
mined positions between two limit positions shown by
the dash lines in Figure 2 and symmetrical with respect
to the zero position of blade 15.

[0024] In a variation not shown, flange 47 of each
spherical joint 48 is connected firmly, together with joint
48, to arespective slide, which is moved both ways along
relative arm 32 by a relative hydraulic jack connected
hydraulically to circuit 13, so that the above adjustment
of blade 15 is continuous, i.e. blade 15 can be set to any
operating position between said two limit positions.
[0025] Unlike known solutions, machine 1 therefore
functions as an "excavator", by featuring a classic exca-
vator structure, but at the same time also functions per-
fectly as a "bulldozer", by featuring an impressive, sturdy
accessory structure designed and connected to bottom
frame 2 in such a way as to connect blades of the same
type normally used on conventional "bulldozers". Like-
wise, the assembly connecting blade 15 to the accessory
connecting structure is equally sturdy and so unaffected
by stress transmitted by blade 15.

[0026] Whatis more, accessory implement 14 calls for
no additions or alterations to conventional excavators,
either as regards mechanical connections or, above all,
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hydraulic power transmission, since the one actuator for
tilting the blade with respect to the track supporting plane
P is fitted to the accessory structure and is simply con-
nected to the existing hydraulic power take-off on artic-
ulated boom 9.

[0027] Finally, accessory implement 14 can be con-
nected quickly and easily to both bottom frame 2 and
bucket 10. With regard to the latter, the particular artic-
ulated joint between bucket 10 and blade 15 obviously
provides, on the one hand, for simplifying adjustment of
blade 15 with respect to accessory structure 31, and, on
the other, for highly stable connection of blade 15 to boom
9, even in the presence of severe stress, by being sub-
stantially unaffected by the type and direction of the
stress transmitted.

[0028] The machine described therefore enables a big
reductionin bothinitial investment and maintenance cost,
by not only being convertible, but also, when converted,
by performing the exact same functions as a conventional
special-purpose machine.

[0029] Clearly, changes may be made to machine 1
as described herein without, however, departing from the
protective scope as defined in the accompanying inde-
pendent Claims.

Claims

1. Anaccessory pushing implement (14) for a convert-
ible earthmoving machine (1) comprising a self-pro-
pelled bottom frame (2); a top frame (5) movable with
respect to said bottom frame (2); an articulated boom
(9) connected to the top frame (5) and fitted with an
implement (10); and a main hydraulic circuit for pow-
ering said articulated boom (9) and said implement
(10); said accessory implement (14) comprising an
accessory connecting structure (31) hingeable to
said bottom frame (2) to rotate, about a first hinge
axis (34) and controllable by said articulated boom
(9), between a raised position and a lowered posi-
tion; a front push blade (15) connected to said ac-
cessory structure (31); and connecting means (16)
for connecting said implement (10) to said blade (15);
and characterized in that said vehicle (1) further
comprises an auxiliary hydraulic circuit (13) for feed-
ing hydraulic fluid to accessory implements (14) con-
nectable to the articulated boom (9), and connecting
valve means (13a) fitted to said articulated boom (9);
and said accessory implement (14) further compris-
es articulating means (35) interposed between said
accessory structure (31) and said blade (15); and
hydraulic actuating means interposed between said
blade (15) and said accessory structure (31) to move
the blade (15), with respect to the accessory struc-
ture (31), at least about a further hinge axis substan-
tially perpendicular to said first hinge axis (34); said
hydraulic actuating means (55) comprising conduits
connectable hydraulically to said connecting valve
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10.

means (13a) of said accessory implements.

An accessory implement (14) as claimed in Claim 1,
characterized in that said articulating means (35)
comprise central spherical joint means; an assembly
of lateral stays/braces (40, 41); first connecting joints
(43) for connecting each of said stays/braces (40,
41) to said blade (15); and second connecting joints
(48) for connecting said stays/braces (40, 41) to said
accessory structure (31).

An accessory implement (14) as claimed in Claim 1
or 2, characterized in that said accessory structure
(31) is substantially U-shaped, and comprises two
longitudinal arms (32) located on opposite sides of
said bottom frame (2).

An accessory implement (14) as claimed in one of
Claims 1 to 3, characterized in that each said first
connecting joint (43) comprises first and second
hinge means having (45, 46), respectively, afirstand
second rotation axis (45a, 46a) perpendicular to
each other and spaced longitudinally apart.

An accessory implement (14) as claimed in Claims
2 to 4, characterized in that each said second con-
necting joint (48) comprises a spherical joint.

An accessory implement (14) as claimed in any one
of Claims 2 to 5, characterized in that each said
second connecting joint (48) is movable longitudi-
nally along said accessory structure (31) to adjust
the tilt of said blade (15) about a third hinge axis
substantially perpendicular to said first hinge axis.

An accessory implement (14) as claimed in Claim 6,
characterized in that said second connecting joints
(48) are connectable selectively to discrete points of
said accessory structure (31).

An accessory implement (14) as claimed in Claim 6,
characterized by comprising further hydraulic ac-
tuating means interposed between each said second
connecting joint (48) and said accessory structure
(31), to continuously adjust the position of said blade
(15) about said third hinge axis.

An accessory implement (14) as claimed in Claim 8,
characterized in that said further hydraulic actuat-
ing means are connected hydraulically to said aux-
iliary hydraulic circuit.

An accessory implement (14) as claimed in any one
of the foregoing Claims, characterized in that said
hydraulic actuating means (55) comprise a single
hydraulic actuator interposed between said acces-
sory structure (31) and said blade (15).
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An accessory implement (14) as claimed in Claim
10, characterized in that said single hydraulic ac-
tuator is connected to said accessory structure (31)
by a joint (58) comprising first and second hinge
means having, respectively, a fourth and fifth hinge
axis perpendicular to each other and spaced trans-
versely apart.

An accessory implement (14) as claimed in any one
of the foregoing Claims, characterized in that said
connecting means (16) comprise spherical joint
means.

An accessory implement (14) as claimed in Claim
12, characterized in that said spherical joint means
comprise a pair of spherical joints in series.

An accessory implement (14) as claimed in Claim
13, characterized in that said pair of spherical joints
comprises a common intermediate member com-
prising a spherical head of one of said spherical
joints, and a spherical seat of the other of said spher-
ical joints; and that said spherical head is connected
releasably to said intermediate member; said spher-
ical head engages a spherical seat in said imple-
ment.

A convertible earthmoving machine (1) comprising
an accessory pushing implement (14) according to
any of the preceding claims.
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