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) A multi-use mobile elevator excavator.

@ The invention relates to a mobile elevator-ex-
cavator, which widens the field of operation of
elevator-loaders having arms, permitting of their use
also as excavators. A platform (3) is mounted on a
frame (1) mounted oil wheels (2), which platform (3)
rotates about a vertical axis and on which platform
(3) are housed not only a cabin but also a first,
telescopically extensible manoeuvring arm (4). The
said first manoeuvring arm (4) is hinged, at ins
inferior end, to the said platform (3) about a horizon-
tal axis and has hinged by means of a pivot (6) fo
the end of its final segment (42) a second,
telescopically extensible arm (5). A rapid on-off de-
vice (7) is constrained to one end of a second
segment (52), which permits of solid attachment of
various types of tools, such as fork groups, shovels
as well as an excavator arm (14) equipped with a
bucket or shovel (15).
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Object of the present invention is a multi-use
mobile elevator-excavator.

The said invention proposes to perform differ-
ing tasks and functions which are at present per-
formed by separate machines, thus uniting the said
tasks in a single machine. In particular, apart from
the typical task of an elevator, which must permit
lifting, moving and stacking of heavy loads at
height and necessitating long reach, the said ma-
chine having at the same time a contained mass so
as to be able to be manoeuvrable inside superiorly
and laterally closed stacking areas, the present
machine can be used also as a loading shovel and
excavator.

The prior art teaches machines which have
attempted to unite the three above-mentioned func-
tions. Some of the said machines envisage the
possibility of mounting a loading shovel or an ex-
cavator to the end of a telescopic arm of the type
used for lifting trucks. The resulting realisations are
however not highly functional and are characterised
by numerous limitations. For example, in those
prior art realisations in which the excavator is ap-
plied to the top of the telescopic arm, thanks to the
structure of the connection used grave operational
limitations are manifested with reference to the
lateral operational capacity as well as the ability to
work at a certain distance below ground level.

The need to overcome the above-mentioned
operational limits and lacks has led, in some cases,
to the proposing of complicated solutions, espe-
cially for the excavator group; in other cases, the
difficulty of obtaining a satisfying result by means
of the use of only the telescopic arm of the eleva-
tfor has led to the decision to add a second arm to
the machine, articulated for use as an excavator.
All of the preceding has brought about greater
constructional and functional complexity for the
whole vehicle.

The present invention, as characterised in the
claims, proposes to obviate the drawbacks and
lacks of the prior art by providing a multi-use
elevator-excavator equipped with a single arm
which arm is structured and articulated in order to
perform all the movements necessary for the var-
ious tasks (elevator, loader, excavator) with specific
tools which can be mounted and dismounted to
and from the end of the said arm by means of a
rapid on-off attachment.

Further characteristics of the present invention
will better emerge from the description that follows
of a preferred but non-exclusive embodiment illus-
trated purely as an example in the accompanying
figures, in which:

- Figure 1 shows a schematic vertical-elevation
lateral view relative to a first configuration;

- Figure 2 shows a vertical-elevation schematic
lateral view relative to a second configuration;
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- Figure 3 shows a vertical-elevation lateral
view relative to a third configuration;

- Figure 4 shows a particular of the end of the
telescopic arm denoted by 4;

- Figure 5 shows a schematic section accord-
ing to line IV-IV of figure 4;

- Figure 6 shows, in enlarged scale, a particu-
lar of figure 5 in a different operational con-
figuration;

- Figure 7 shows, in enlarged scale, a detail of
the rapid on-off attachment system;

- Figure 8 shows, in enlarged scale, a sche-
matic secion made according to line VII-VII of
figure 7.

In the figures, 1 denotes a frame mounted on
wheels 2 above which a platform 3 is rotatably
constrained about a vertical axis. On the platform 3
a cabin 22 is laterally housed, by the side of which
cabin 22 a first, telescopically extensible man-
oeuvring arm 4 operates. The said manoeuvring
arm 4 is pivoted at is lower end and by means of a
horizontal-axis pivot 23 to sustaining means solid
with the platform 3 and is activated to rotate in the
two directions about the said horizontal-axis pivot
23 by means of a hydraulic jack 24. The man-
oeuvring arm 4 is rotatably mobile about the pivot
23 in a median plane of the platform 3 and is
composed of a first segment 41, internally to which
a further segment 42 is slidabiy coaxially housed.
A hydraulic cylinder, not represented in the figures,
produces the axial sliding motion of the segment
42 with respect to the first segment 41. At the
externally projecting end of the segment 42 the
first segment 51 of a further telescopically exten-
sible arm 5 is pivoted by means of a pivot 6 having
its axis perpendicular to the individual direction of
the manoeuvring arm 4 axis. By means of a lever
mechanism 25 operating between the end of the
segment 42 and the segment 51 both the rotation
movement of the said arm 5 about the pivot 6 and
the location of the said arm 5 in a predetermined
position with respect to the said segment 42 and
thus with respect to the manoeuvring arm 4 is
commanded. The pivot 6 has its axis perpendicular
to the direction set by the pivot 23 axis.

The arm 5 exhibits a second segment 52 which
is axially slidably coupled to the said first segment
51, the said second segment 52 being slidable in
both directions with respect to the first segment 51
by operation of a hydraulic cylinder 26.

The longitudinal axis of the arm 5 forms to-
gether with the pivot 6 axis a breadth angle which
makes possible a horizontal positioning of the arm
5 when the manoeuvring arm 4 is in a completely
raised position with regard to the platform 3 and
when the said platform 3 is completely horizontal.

The segment 42 call be secured rigidly to the
first segment 41 in a plurality of positions by
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means of a pair of opposite mobile pistons 43
equipped with shaped heads 44 able to couple with
corresponding hollow seatings 46 arranged laterally
on the said segment 42. In particular, each piston
43 is part of a single-action hydraulic cylinder 45
which is solidly constrained on the first segment 41
and located with its axis perpendicular to the axis
of the said first segment 41. The end or shaped
head 44 of the piston 43 is turned towards the
inside of the first segment 41 and exhibits a round-
ed form constituted by a portion of spherical sur-
face which has the same radius as the spherical
surface of the hollow seatings 46 arranged laterally
on the segment 42. Along the segment 42 three
couples of hollow seatings 46 are arranged, all
aligned on the same plane which also contains the
piston 43 axis. In the retracted position the pistons
43 do not interfere with the segment 42 which
segment 42 can be freely commanded to slide in
both senses with respect to the first segment 41.
The insertion of the shaped heads 44 of the pistons
43 into the hollow seatings 46 produces a both
axially and torsionally rigid connection between the
segment 42 and the first segment 41 in predeter-
mined positions.

At the end of the second segment 52 a rapid
on-off attachment organ 7 is located which is pre-
disposed to permit of mounting tools such as fork
groups 18, shovels 19 or excavator arms 14.

The attachment organ 7 comprises a body 8
which is hinged to the end of the second segment
52 by means of a pivot 56 having its axis per-
pendicular to the arm 5 axis and to the direction
specified by the pivot 6 axis. The body 8 is ac-
tivated and commanded to rotate about the pivot
56 by a hydraulic cylinder 9 operating between
said body 8 and the second segment 52. Two
identical fixed centring cones 10 are arranged su-
periorly on the body 8, with parallel axes contained
in a single plane parallel to the pivot 56 axis. Also
inferiorly two mobile centring cones 11 are ar-
ranged, which are coaligned and located symmetri-
cally with respect to a vertical median plane of the
body 8 perpendicular to the pivot 56 axis. The two
mobile centring cones 11 exhibit their common axis
parallel to the pivot 56 axis and are guided and
commanded to slide axially and symmetrically with
respect to the median plane of symmetry per-
pendicular to the common axis. Each mobile cen-
fring cone 11 is fixed to a mobile piston 12 co-
axially internally to a small hydraulic cylinder 13.
Two hydraulic cylinders 13 are symmetrically op-
posed and communicating to form a single cham-
ber. The backward stroke of the mobile centring
cones 11 is realised by means of the springs 27
operating on the mobile pistons 12.

The fixed centring cones 10 and mobile cen-
fring cones 11 are envisaged to couple in cor-

10

15

20

25

30

35

40

45

50

55

responding hollow conical seatings 20 and 21 pre-
disposed on corresponding attachment organs 17
with which the said tools are equipped, said tools
being the excavator arm 14, the fork group 18 and
the shovel 19. In particular, the arrangement of the
fixed centring cones 10 and the mobile centring
cones 11 of the attachment organ 7 and of the
corresponding hollow conical seatings 20 and 21 is
realised in such a way that a perfect alignment of
the mobile centring cones 11 axis and the cor-
responding hollow seating 21 axis is not reached
until the two fixed centring cones 10 are perfectly
coupled with the corresponding hollow conical
seatings 20.

The situation described, visible in figure 8, per-
mits of realising a solid play-free coupling between
the rapid on-off device 7 and the single attachment
organs 17.

By means of the rapid on-off device 7 a fork
group 18, a shovel 19 and an excavator arm 14, all
of known and usual type, can be fixed solidly to the
end of the arm 5 by a very fast manoeuvre: the
said excavator arm 14 may have pivoted to its end
a bucket, or shovel 15, activated hydraulically by
means of a hydraulic cylinder 16.

The possibility of coupling the excavator arm
14 to the end of the arm 5 permits of endowing the
machine with a considerable operative capacity de-
riving from the particular arrangement and com-
bination and articulation relative to the various
arms. It permits, on the one hand, of operating the
bucket at a greater depth with respect to ground
level, having a longer reach, and on the other hand
of operating extremely well in restricted spaces. It
is possible, thanks to the several positioning pos-
sibilities permitted by the articulation about the
pivot 6, to work with the excavator arm 14 on any
level parallel to the longitudinal median plane of the
vehicle containing the rotation axis of the platform
3 with respect to the frame 1 .

It is further possible to maintain, even with the
tool mounted, the same minimum dimensions con-
figuration as that attainable without any tool at-
tached.

Claims

1. A multi-use mobile elevator-excavator, charac-
terised by the fact that it comprises:

- a frame (1) mounted on wheels (2);

- a platform (3) rotatably fixed on the said
frame (1) about a vertical axis;

- a first manoeuvring am (4) ,
telescopically extensible, which at its
lower end is hinged rotatably about a
horizontal axis to support means solid to
the said platform (3); further comprising
means to connect rigidly at least the said
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first manoeuvring arm (4) final segment
(42) with a first segment (41) movably in
a plurality of pre-established positions;

- a second arm 5, telescopically exten-
sible, which is connected by a first seg-
ment (51) to an upper projecting end of
the said final segment (42) of the said
first manoeuvring arm (4) by means of a
connection with a pivot (6) which permits
of limited relative rotation in the two di-
rections about an axis which is perpen-
dicular to the axis of the said first man-
oeuvring arm (4) as well as to the hinging
axis of the said first manoeuvring arm (4)
with the said platform (3); the said sec-
ond arm (5) being equipped, at the end
of its own second segment (52), with a
rapid on-off device (7) predisposed to
permit of a solid mounting of a tool (fork,
shovel, excavator arm).

An elevator-excavator as in claim 1, charac-
terised by the fact that the second arm (5)
longitudinal axis forms with the pivot (6) axis,
by means of which pivot (6) axis it is con-
nected to the said final segment (42), a
breadth angle such as to enable the attainment
of a horizontal position of the said second arm
(5) when the said first manoeuvring arm (4) is
in a completely raised position with respect to
the platform (3), which platform (3) is situated
horizontally.

An elevator-excavator as in claim 1, charac-
terised by the fact that the said means to
connect rigidly the said final segment (42) to
the said first segment (41) comprise: at least
one mobile piston (43) equipped with an end
or shaped head (44) and destined to couple
exactly with a corresponding hollow seating
(46) predisposed laterally on the said final seg-
ment (42); said mobile piston (43) being part of
a single-action hydraulic cylinder (45) solidly
arranged on the said first segment (41) with a
perpendicular axis to the axis (of the said first
segment (41) and the first manoeuvring arm

(4).

An elevator-excavator as in claim 3, charac-
terised by the fact that the said end or shaped
head (44) of the said mobile piston (43) has a
rounded shape, being constituted by a portion
of spherical surface which has the same radius
as the spherical surface of the hollow seating
(46).

An elevator-excavator as in claim 4, charac-
terised by the fact that the two said mobile
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pistons (43) operate symmetrically at the two
diametrically opposite sides of the said first
segment (41).

An elevator-excavator as in claim 1, charac-
terised by the fact that the said rapid on-off
device (7) comprises:

- a body (8) hinged to the end of the said
second segment (52) of the said second
arm (5) (on a pivot (56) having an axis
perpendicular to the axis of the said sec-
ond arm (5) and to the direction specified
by the pivot (6) axis, by means of which
pivot (6) the said end of the second
segment (52) is hinged to the said first
manoeuvring arm (4); the said body (8)
being commanded to rotate about the
pivot (56) by means of a hydraulic cyl-
inder (9) operating between the said
body (8) and the said second segment
(52);

- two fixed centring cones (10), solid fo the
said body (8), arranged with parallel or
nearly parallel axes and positioned per-
pendicularly to the direction specified by
the axis of the said pivot (56);

- two mobile centring cones (11), axially
coaligned and located symmetrically with
respect to a vertical median plane of the
body (8) which plane is perpendicular to
the pivot (56) axis; the said two mobile
centring cones (11) having their axes
parallel to the pivot (56) axis and being
commanded to slide axially symmetri-
cally with respect to the said median
plane perpendicular to the common axis;
each of the said mobile centring cones
(11) being fixed to a mobile piston (12)
which mobile piston (12) is coupled ax-
ially internally to one of a plurality of
hydraulic cylinders (13); the said hydrau-
lic cylinders (13) being symmetrically op-
posite and communicating among them-
selves; the said fixed centring cones (10)
and the mobile centring cones (11) being
destined to couple with corresponding
hollow conical seatings (20) and (21) on
a corresponding attachment organ (17) of
the said tools.

An elevator-excavator as in claim 6, charac-
terised by the fact that the reciprocal location
of the fixed centring cones (10) and mobile
centring cones (11) and the hollow conical
seatings (20) and (21) is such that, once the
coupling of the fixed centring cones (10) with
the relative hollow conical seatings (20) is
made, the said mobile centring cones (11) are
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not exactly aligned with the respective hollow
seatings (21).

An elevator-excavator as in claim 7, charac-
terised by the fact that the said attachment
organ (17) is fixed to a first end of an excava-
tor arm (14) which excavator arm (14) has
hinged to its other end a bucket or shovel (15)
activated hydraulically by means of a hydraulic
cylinder (16) arranged on the excavator arm
(14) itself.

An elevator-excavator as in claim 7, charac-
terised by the fact that the said attachment
organ (17) is arranged solidly on a fork lifting
group (18).

An elevator-excavator as in claim 7, charac-
terised by the fact that the said attachment
organ (17) is arranged solidly on a shovel (19).
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