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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 in each 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 an object 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. Itis 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.



3 EP 2 189 578 B1 4

[0014] Asshown in Figure 3, blade 15 of implement 14
is connected to bottom frame 2 by a connecting assembly
30 comprising a tubular accessory connecting structure
31 which is substantially U-shaped (Figure 2), is made
of welded metal plates, and comprises two longitudinal
arms 32 and afront crosspiece 33. Each arm 32is located
outwards of a respective track 3, and has a rear 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
relative brace/stay 40. Jack 55 comprises a cylinder con-
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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,
hydraulic power transmission, since the one actuator for
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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 15to 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
reduction in both initial 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) a main hydraulic circuit for powering
said articulated boom (9) and said implement (10)
an auxiliary hydraulic circuit (13) for feeding hydrau-
lic fluid to accessory implements (14) connectable
to the articulated boom (9), and connecting valve
means (13a) fitted to said articulated boom (9); said
accessory pushing implement comprising an acces-
sory connecting structure (31) hingeable to said bot-
tom frame (2) to rotate, about a first hinge axis (34)
and controllable by said articulated boom (9), be-
tween araised position and a lowered position afront
push blade (15) connected to said accessory struc-
ture (31) and connecting means (16) on said blade
(15) connectable to said implement (14); and char-
acterized in that said accessory pushing implement
(14) further comprises articulating means (35) inter-
posed between said accessory structure (31) and
said blade (15) hydraulic actuating means inter-
posed between said blade (15) and said accessory
structure (31) to move the blade (15), with respect
to the accessory structure (31), at least about a fur-
ther hinge axis substantially perpendicular to said
first hinge axis (34) and said hydraulic actuating
means (55) comprising conduits connectable hy-
draulically to said connecting valve means (13a) of
said articulated boom.
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2. Anaccessory 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).

3. 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).

4. 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 apart in the transversal di-
rection of the blade.

5. 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.

6. 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.

7. Anaccessory 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).

8. Anaccessory implement (14) as claimed in Claim 6,
characterized by comprising further hydraulic actu-
ating 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.

9. Anaccessory 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.

10. 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).

11. An accessory implement (14) as claimed in Claim
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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
a self-propelled 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), a main hydraulic
circuit for powering said articulated boom (9) and
said implement (10), an auxiliary hydraulic circuit
(13) for feeding hydraulic fluid to accessory imple-
ments connectable to the articulated boom (9), con-
necting valve means fitted to said articulated boom
(9) and an accessory pushing implement (14) ac-
cording to any of the preceding claims.

Patentanspriiche

1.

Planierzusatz-Anbaugerat (14) fur eine konvertier-
bare Erdbewegungsmaschine (1) mit einem selbst
fahrenden unteren Rahmen (2), einem oberen Rah-
men (5), der gegeniber dem unteren Rahmen (2)
beweglich ist, einem gelenkig befestigten Ausleger
(9), der mit dem oberen Rahmen (5) verbunden und
mit einem Arbeitsgerat (10) versehen ist, einem
Haupt-Hydraulikkreis zur Versorgung des gelenkig
befestigten Auslegers (9) und des Arbeitsgerates
(10) mit Leistung, einem Hilfs-Hydraulikkreis (13)
zum Zufiihren von Hydraulikflissigkeit zu Anbauge-
raten (14), die mit dem gelenkig befestigten Ausleger
(9) verbindbar sind, um mit Verbindungsventil-Ein-
richtungen (13a), die an dem gelenkig befestigten
Ausleger (9) angebracht sind, wobei das Planierzu-
satz-Anbaugerat Folgendes umfasst: eine Anbau-
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gerate-Verbindungsstruktur (31), die gelenkig mit
dem unteren Rahmen (2) verbindbar ist, um sich um
eine erste Gelenkachse (34) zu drehen, und die
durch den gelenkig befestigten Ausleger (9) zwi-
schen einer angehobenen Position und einer abge-
senkten Position bewegbar ist, eine vordere Planier-
schaufel (15), die mit der Anbaugerate-Verbin-
dungsstruktur (31) verbunden ist, und Verbindungs-
einrichtungen (16) auf der Schaufel (15), die mitdem
Arbeitsgerat (14) verbindbar sind; und

dadurch gekennzeichnet, dass das Planierzusatz-
Anbaugerat (14) weiterhin Gelenkeinrichtungen (35)
umfasst, die zwischen der Anbaugerate-Verbin-
dungsstruktur (31) und der Schaufel (15) eingefiigt
sind, wobei hydraulische Betatigungseinrichtungen
zwischen der Schaufel (15) und der Anbaugerate-
Verbindungsstruktur (31) eingefiigt sind, um die
Schaufel (15) gegeniber der Anbaugerate-Verbin-
dungsstruktur (31) um zumindest eine weitere Ge-
lenkachse zu bewegen" die im Wesentlichen unter
einem rechten Winkel zu der ersten Gelenkachse
(34) steht, und wobei die hydraulischen Betatigungs-
einrichtungen (55) Leitungen umfassen, die hydrau-
lisch mit den Verbindungsventil-Einrichtungen (13a)
des gelenkig befestigten Auslegers verbindbar sind.

Anbaugerat (14) nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Gelenkeinrichtungen (35)
in der Mitte liegende Kugelgelenk-Einrichtungen, ei-
ne Anordnung von seitlichen Streben/Stangen (40,
41); erste Verbindungsgelenke (43) zum Verbinden
jeder der Streben/Stangen (40, 41) mit der Schaufel
(15); und zweite Verbindungsgelenke (48) zum Ver-
binden der Streben/Stangen (40, 41) mit der Anbau-
gerate-Vebindungsstruktur (31) umfassen.

Anbaugerat (14) nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass die Anbaugerate-Verbin-
dungsstruktur (31) im Wesentlichen U-férmig ist und
zwei langs gerichtete Arme (32) umfasst, die aufent-
gegengesetzten Seiten des unteren Rahmens (2)
liegen.

Anbaugerat (14) nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, dass jedes erste Ver-
bindungsgelenk (43) erste und zweite Gelenkein-
richtungen (45, 46) umfasst, die jeweils eine erste
und eine zweite Drehachse (45a, 46a) unter einem
rechten Winkel zueinander und in einem Abstand in
der Querrichtung der Schaufel aufweisen.

Anbaugerat (14) nach den Anspriichen 2 bis 4, da-
durch gekennzeichnet, dass jedes zweite Verbin-
dungsgelenk (48) ein Kugelgelenk umfasst.

Anbaugerat (14) nach einem der Anspriiche 2 bis 5,
dadurch gekennzeichnet, dass jedes der Verbin-
dungsgelenke (48) in Langsrichtung entlang der An-
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baugerate-Struktur (31) beweglich ist, um die Nei-
gung der Schaufel (15) um eine dritte Gelenkachse
einzustellen, die im Wesentlichen unter einem rech-
ten Winkel zu der ersten Gelenkachse steht.

Anbaugerat (14) nach Anspruch 6, dadurch ge-
kennzeichnet, dass die zweiten Verbindungsge-
lenke (48) selektiv mit diskreten Punkten der Anbau-
gerate-Struktur (31) verbindbar sind.

Anbaugerat (14) nach Anspruch 6, dadurch ge-
kennzeichnet, dass es weitere hydraulische Beta-
tigungseinrichtungen umfasst, die zwischen jedem
der zweiten Verbindungsgelenke (48) und der An-
baugerate-Verbindungsstruktur (31) eingefiigt sind,
um kontinuierlich die Position der Schaufel (15) um
die dritte Gelenkachse einzustellen.

Anbaugerat (14) nach Anspruch 8, dadurch ge-
kennzeichnet, dass die weiteren hydraulischen Be-
tatigungseinrichtungen hydraulisch mit dem Hilfs-
Hydraulikkreis verbunden sind.

Anbaugerat (14) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die hy-
draulischen Betatigungseinrichtungen (55) ein ein-
fach wirkendes hydraulisches Stellglied umfassen,
das zwischen der Anbaugerate-Struktur (31) und der
Schaufel (15) eingefiigt ist.

Anbaugerat (14) nach Anspruch 10, dadurch ge-
kennzeichnet, dass das einfach wirkende hydrau-
lische Stellglied mit der Anbaugerate-Struktur (31)
durch ein Gelenk (58) verbunden ist, das erste und
zweite Gelenkeinrichtungen umfasst, die jeweils ei-
ne vierte und eine funfte Gelenkachse unter einem
rechten Winkel zueinander aufweisen und in Quer-
richtung in Abstand voneinander angeordnet sind.

Anbaugerat (14) nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Verbindungseinrichtungen (16) Kugelgelenk-Ein-
richtungen umfassen.

Anbaugerat (14) nach Anspruch 12, dadurch ge-
kennzeichnet, dass die Kugelgelenk-Einrichtun-
gen ein Paar von Kugelgelenken in Serie umfassen.

Anbaugerat (14) nach Anspruch 13, dadurch ge-
kennzeichnet, dass das Paar von Kugelgelenken
eingemeinsames Zwischenelementumfasst, das ei-
nen kugelférmigen Kopf von einem der Kugelgelen-
ke und einen kugelférmigen Sitz des anderen der
kugelférmigen Gelenke umfasst, und dass der ku-
gelfdrmige Kopf I6sbar mit dem Zwischenelement
verbunden ist, wobei der kugelférmige Kopf mit ei-
nem kugelférmigen Sitz in dem Arbeitsgerat in Ein-
griff steht.
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15. Konvertierbare Erdbewegungsmaschine (1), mit ei-

nem selbst fahrenden unteren Rahmen (2), einem
oberen Rahmen (5), der gegeniiber dem unteren
Rahmen (2) beweglich ist, einen gelenkig befestig-
ten Ausleger (9), der mit dem oberen Rahmen (5)
verbunden und mit einem Arbeitsgerat (10) verse-
hen ist, einem Haupt-Hydraulikkreis zur Versorgung
des gelenkig befestigten Auslegers (9) und des Ar-
beitsgerates (10) mit Leistung, einem Hilfs-Hydrau-
likkreis (13) zum Zuflihren von Hydraulikflissigkeit
an Anbaugeréte (14), die mit dem gelenkig befestig-
ten Ausleger (9) verbindbar sind, und Verbindungs-
ventil-Einrichtungen, die an dem gelenkig befestig-
ten Ausleger (9) angebracht sind, und einem Pla-
nierzusatz-Anbaugerat (14) nach einem der vorher-
gehenden Anspriiche.

Revendications

Outil de poussée auxiliaire (14) pour un engin de
terrassement convertible (1) comprenant un chas-
sis-plancher automoteur (2), un chassis supérieur
(5) mobile par rapport audit chassis-plancher (2),
une fleche articulée (9) reliée au chéssis supérieur
(5) et équipée d’un outil (10), un circuit hydraulique
principal pour actionner ladite fleche articulée (9) et
ledit outil (10), un circuit hydraulique auxiliaire (13)
destiné a alimenter du fluide hydraulique a des outils
auxiliaires (14) pouvant étre reliés a la fleche articu-
lée (9), et un dispositif de soupape de raccordement
(13a) installé sur la fleche articulée (9), ledit outil de
poussée auxiliaire comprenant une structure de
liaison auxiliaire (31) pouvant étre articulée sur ledit
chassis-plancher (2) pour tourner autour d’un pre-
mier axe de charniére (34) et pouvant étre comman-
dée par ladite fleche articulée (9), entre une position
soulevée et une position abaissée, une lame de
poussée frontale (15) connectée a ladite structure
auxiliaire (31), et un dispositif de liaison (16) sur la-
dite lame (15) pouvant étre accouplé au dit outil (14),
et

caractérisé en ce que ledit outil de poussée auxi-
liaire (14) comprend en plus un moyen d’articulation
(35) intercalé entre ladite structure auxiliaire (31) et
ladite lame (15) et des moyens d’actionnement hy-
drauliques intercalés entre ladite lame (15) et ladite
structure auxiliaire (31) pour déplacer la lame (15)
par rapport a la structure auxiliaire (31), au moins
autourd’un autre axe de charniere sensiblementper-
pendiculaire au dit premier axe de charniere (34),
lesdits moyens d’actionnement hydrauliques (55)
comprenant des conduits hydrauliquement connec-
tables au dit dispositif de soupape de raccordement
(13a) de la dite fleche articulée.

Outil auxiliaire (14) selon la revendication 1, carac-
térisé en ce que ledit moyen d’articulation (35) com-
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prend un moyen central d’articulation a rotule, un
ensemble de renforts / tirants latéraux (40, 41), des
premieres articulations de liaison (43) pour relier
chacun des dits renforts /tirants (40, 41) a ladite lame
(15), et des dites secondes articulations de liaison
(48) pour relier les dits renforts / tirants (40, 41) a
ladite structure auxiliaire (31).

Outil auxiliaire (14) selon la revendication 1 ou 2,
caractérisé en ce que ladite structure auxiliaire (31)
est sensiblement en forme de U, et comprend deux
bras longitudinaux (32) situés a des cotés opposés
du dit chassis-plancher (2).

Outil auxiliaire (14) selon I'une quelconque des re-
vendications 1 a 3, caractérisé en ce que chaque
dite premiéere articulation de liaison (43) comprend
des premier et second moyens de charniére (45, 46)
comportant respectivement un premier et un second
axes de rotation (45a, 46a) perpendiculaires I'un a
'autre et espacés dans le sens transversal de la la-
me.

Outil auxiliaire (14) selon les revendications 2 a 4,
caractérisé en ce que chaque dite seconde articu-
lation de liaison (48) comprend une articulation a ro-
tule.

Outil auxiliaire (14) selon I'une quelconque des re-
vendications 2 a 5, caractérisé en ce que chaque
dite seconde articulation de liaison (48) est mobile
longitudinalement le long de ladite structure auxiliai-
re (31) pour ajuster l'inclinaison de ladite lame (15)
autour d’un troisieme axe de charniére sensiblement
perpendiculaire au dit premier axe de charniére.

Outil auxiliaire (14) selon la revendication 6, carac-
térisé en ce que chaque dite seconde articulation
de liaison (48) sont connectables sélectivement a
des points discrets de ladite structure auxiliaire (31).

Outil auxiliaire (14) selon la revendication 6, carac-
térisé en ce que qu’il comprend des moyens d’ac-
tionnement hydraulique additionnels intercalés en-
tre chaque dite seconde articulation de liaison (48)
et ladite structure auxiliaire (31), pour ajuster conti-
nuellement la position de ladite lame (15) autour du
dit troisieme axe de charniere.

Outil auxiliaire (14) selon la revendication 8, carac-
térisé en ce que ces moyens d’actionnement hy-
draulique additionnels sont connectés hydraulique-
ment au dit circuit hydraulique auxiliaire.

Outil auxiliaire (14) selon 'une quelconque des re-
vendications précédentes, caractérisé en ce que
ces moyens d’actionnement hydraulique (55) com-
prennent un actionneur hydraulique a simple effet
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intercalé entre ladite structure auxiliaire (31) et ladite
lame (15).

Outil auxiliaire (14) selon la revendication 10, carac-
térisé en ce que ledit actionneur hydraulique a sim-
ple effet est relié a ladite structure auxiliaire (31) par
une articulation (58) comprenant des premier et se-
cond moyens de charniére ayant, respectivement,
un quatrieme et un cinquiéme axe de charniére per-
pendiculaires I'un a l'autre et espacés transversale-
ment.

Outil auxiliaire (14) selon 'une quelconque des re-
vendications précédentes, caractérisé en ce que
ledit dispositif de liaison (16) comprend un moyen
d’articulation a rotule.

Outil auxiliaire (14) selon la revendication 12, carac-
térisé en ce que ledit moyen d’articulation a rotule
comprend une paire d’articulations a rotule en série.

Outil auxiliaire (14) selon la revendication 13, carac-
térisé en ce que ladite paire d’articulations a rotule
comprend un membre commun intermédiaire com-
portant une téte sphérique d’une des dites articula-
tions a rotule et un siége sphérique de I'autre des
dites articulations a rotule, et en ce que ladite téte
sphérique est reliée de fagon amovible au dit mem-
bre intermédiaire et la téte sphérique engage un sié-
ge sphérique dans ledit outil.

Engin de terrassement convertible (1) comprenant
un chassis-plancher automoteur (2), un chassis su-
périeur (5) mobile par rapport audit chassis-plancher
(2), une fleche articulée (9) reliée au chassis supé-
rieur (5) et équipée d’'un outil (10), un circuit hydrau-
lique principal pour actionner ladite fleche articulée
(9) et ledit outil (10), un circuit hydraulique auxiliaire
(13) destiné a alimenter du fluide hydraulique a des
outils auxiliaires (14) pouvant étre reliés a la fleche
articulée (9), un dispositif de soupape de raccorde-
ment installé sur la fleche articulée (9) et un outil de
poussée auxiliaire (14) selon 'une quelconque des
revendications précédentes.
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