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(54)  Self-propelled industrial vehicle

(57)  Aself-propelled industrial vehicle, provided with
tools for allowing the vehicle to perform the operation
assigned thereto, allows to load material also laterally to
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the ride path and comprises a self-propelled chassis (8),
on which a hopper support plate (9) is placed and drive
means (10, 11), placed between the chassis and the sup-
port plate, apt to rotate the support plate.

FIG.4

Printed by Jouve, 75001 PARIS (FR)



1 EP 2080 730 Al 2

Description

[0001] The presentinvention is related to an industrial
vehicle, of the self-propelled type, provided with tools
useful for carrying out the operation foreseen for it.
[0002] Examples of industrial vehicle falling within this
definition are, for instance, a dumper provided with a me-
chanical bucket and a hopper, a fork lifter, an excavator,
an articulated crane, a lifting platform and so on.

[0003] Several embodiments of vehicles as depicted
above are known, usually comprising a self-propelled
chassis, e.g. crawler-mounted, and various kind of tools
mounted above the chassis.

[0004] By way of example, a self-loading dumper as
previously defined is provided with a loading bucket,
mounted on articulated arms, and a hopper, and the main
feature thereof is its capacity to move an load the hopper
with its own bucket.

[0005] For this reason, this kind of machine, widely
used in the field of earthwork, is highly considered for its
flexibility in operation. Therefore, several self-loading
dumpers exist, with different sizes, suitable for different
purposes.

[0006] However, the limit in the use of the self loading
dumper lies in its capacity of loading only in an area lo-
calized in front of the hopper according to the direction
of travel. Therefore, for loading material which is not
placed just on its track, the dumper is forced to move
itself, to be placed in a loading position, through even
complicated maneuvering, possibly on arough and slope
grounds.

[0007] The same problem may be encountered also in
other typology of vehicle.

[0008] With reference to lifters, they are generally pro-
vided with forks, hooks, blades apt to work in front of the
vehicle, which has the capacity to rotate as a whole and
to follow a curved track.

[0009] Such a configuration allows an eased use in
storing areas and depots, where the loads are arranged
in an ordered manner, with corridors and spaces allowing
the lifter to move so as to place itself with said loads in
a frontal position for the lifting thereof.

[0010] However, when the spaces are narrower, more
complex systems are used, e.g. travelling cranes, pro-
vided that the vehicle cannot rotate in a narrow space to
lifter and to transport the load.

[0011] These inconveniences are more felt when the
vehicle, for practical reasons, are crawled-mounted in-
stead of wheel-mounted, and with the operator posi-
tioned on board.

[0012] The technical problems underlying the present
invention is to provide a self-propelled vehicle allowing
to obviate to the drawbacks mentioned with reference to
the prior art.

[0013] Such a problems is solved by a self-propelled
vehicle as above specified, comprising:

¢ a self-propelled chassis, on which a tool support
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plate is placed; and

e drive means, placed between the chassis and the
support plate, apt to rotate the support plate.

[0014] The main advantage of the self-propelled vehi-
cle according to the present invention lies in allowing the
rotation of the whole rotating plate which can support the
operative tools, separating such a rotation from the whole
vehicle.

[0015] The present invention will be hereby described
according to a preferred exemplificative embodiment
thereof, given by way of a non-limiting example, with ref-
erence to the annexed figures, wherein:

« figure 1A shows a partial exploded perspective view
of a self-propelled vehicle according to the invention,
in particular a self-loading dumper;

« figure 1B shows a further perspective view of the
vehicle of figure 1A;

« figure 2 shows a side orthographic view of the vehicle
of the preceding two figures;

« figure 3 shows a perspective view of the vehicle of
the preceding figures, in a complete assembly;

« figure 4 shows a perspective view of asecond vehicle
example, in particular a self-propelled lifter;

» figure 5 shows a side orthographic view of the lifter
of figure 4;

» figure 6 shows a plan view of the lifter of figures 4
and 5, in different operative positions;

« figure 7 shows a side orthographic view of a tele-
scopic arm excavator according to the present in-
vention;

- figure 8 shows a side orthographic view of a lifting
platform according to the present invention; and

« figure 9 shows a side orthographic view of a crane
according to the present invention.

[0016] Withreference to figures 1A, 1B, 2 and 3, a self-
loading dumper, shown with the reference number 1, will
be described in the following, as an example of self-pro-
pelled vehicle according to the invention.

[0017] It is mounted on crawlers 2 and it is provided
with a hopper 3 and a front bucket 4 mounted on a pair
of arms 5.

[0018] Moreover, it is meant to be controlled by an op-
erator placed in an operating cab 6 by means of controls
7.

[0019] Crawlers 2 support a self-propelled chassis 8,
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onto which the cab 6 is provided, and comprising a motor
and all the controls of hopper and bucket.

[0020] Frontally, opposite the cab 6, the chassis 8 sup-
ports a support plate 9 entirely resting above the chassis
8. The plate 9 is horizontally disposed and it is con-
strained to the cab 6.

[0021] Underneath it, the dumper 1 comprises drive
means, placed between the chassis 8 and the support
plate 9, apt to rotate the support plate 9. In particular,
said drive means comprises a fifth wheel 10 fixed to the
plate 9 by means of crown-disposed bolts. The fifth wheel
10 is rotated by means of a motor-driven pinion gear 11.
[0022] The plate 9 receives said hopper 3, and the re-
spective controls thereon, so that the hopper 3 can be
rotated relative to chassis 8 and crawlers, opposite to the
operator.

[0023] Inthe present exemplificative embodiment, the
plate 9 is provided with supporting projections 12 at the
side edges thereof, supporting the articulated arms 5 and
the controls thereof, respectively. Accordingly, arms 5
and loading bucket 4 can rotate together with the hopper
3, thus always remaining in an optimal position for the
material loading.

[0024] Anyhow, it is intended that the arms could be
directly articulated to the hopper 3 or, alternatively, to the
chassis 2.

[0025] Inthe present exemplificative embodiment, the
arms 5 are optimally placed for being controlled in a po-
sition in which they provide the dumper a balanced con-
figuration, even when the hopper 3 is rotated.

[0026] As inthe present example, they could be tele-
scopically extensible.

[0027] Thefifth wheel 10 rotation axis A is substantially
centered on the plate 9, in a vertical position.

[0028] Itis intended that the shape of the hopper and
of the bucket could be varied as preferred, in order to
satisfy any operative requirement.

[0029] With reference to figures from 4 to 6, in the fol-
lowing it will be described a second example of self-pro-
pelled vehicle according to the invention, in particular a
crawlers-mounted self-propelled lifter 1.

[0030] In the following, components common to both
examples will be shown with the same reference num-
bers.

[0031] Crawlers 2 support a self-propelled chassis 8,
onto which the cab 6 is provided, and comprising a motor
and all the controls of device for grasping, lifting, and/or
moving loads 3A, provided on the chassis 8 opposite the
cab 6.

[0032] Such device 3A comprises a telescopically ex-
tensible arm 5, formed by two parts 5a and 5b, articulated
at the base to a support plate 9 in correspondence of a
hinge structure 5c.

[0033] On its distal end, the arm 5 has a pair of forks
4a associated to a stopping bulkhead 13.

[0034] The forks 4a are of the type apt to lift standard
pallets. Nevertheless, the device for grasping, lifting,
and/or moving loads 3 could comprise any other loading
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implement.

[0035] Inorder to simplify loading and unloading, forks
4a and bulkhead 13 are articulated at the telescopic arm
5 distal end, and they can be controlled in their rotation
above an horizontal axis, i.e. a hinge 15 onto which suit-
able actuators are mounted (not shown).

[0036] Underneath the plate 9, the lifter 1 comprises
drive means, apt to rotate the support plate 9. In partic-
ular, said drive means comprises a fifth wheel 10 fixed
to the plate 9 by means of crown-disposed bolts. The fifth
wheel 10 is rotated by a motor-driven pinion gear 11.
[0037] The plate 9 receives said lifting device 3 and
the respective controls thereon, so that the hopper 3
could be rotated relative to chassis 8 and crawlers, op-
posite to the operator.

[0038] The rotation axis A of the fifth wheel 10 is sub-
stantially centered to the plate 9, in a vertical position.
[0039] In order to avoid the device for grasping, lifting,
and/or moving loads to unbalance the self-propelled lifter,
in particular when the arm 4 is extended and when it is
rotated relative to the frontal position, the plate 9 has an
extension 9a placed according to a configuration op-
posed to the direction in to which the arm 4 projects. It
comprises a mobile compensator 14 that is translated
according to the position of the arm 5, fork 4a and of the
load lifted therefrom.

[0040] To this regard, the compensator 14 could be
extensible.

[0041] In this way, the lifter 1 will not be allowed to tilt
due to the laterally lifted weight.

[0042] Itisintended that shape of the device for grasp-
ing, lifting, and/or moving loads could be varied as pre-
ferred in order to satisfy any operative requirement.
[0043] With reference to figure 7, the vehicle, analo-
gous to the preceding ones, comprises a lifting device
3a, the lifting member thereof being formed by a bucket
4b articulated to a telescopically arm 5 distal end.
[0044] The bucket 4b can thus be operated in its rota-
tion above an horizontal axis, i.e. a hinge 15 in corre-
spondence of which suitable actuators (not shown) are
mounted, for simplifying the loading of the material to be
displaced.

[0045] According to an analogous embodiment, the
vehicle of figure 8 is provided with a telescopic arm sup-
porting a lifting platform 4c, also articulated to the arm 5
distal so that it can be always maintained horizontal.
[0046] The platform 4c can be formed by a safety cage.
[0047] With reference to figure 9, a self-propelled ve-
hicle analogous to the preceding ones, comprises, at the
telescopically arm 5 distal end, a hoist 4d provided with
a hook 16 connected to a cable 17 end. The hoist 4d
could be obviously also replaced by a winch or by any
other lifting member.

[0048] Ineach described examples, the operating cab
6 is disposed on the chassis 8 and not on the rotating
plate 9. Nevertheless, according to a modification of the
invention, the cab 6 could be disposed above the plate
9 and together rotated, so that the operator is always
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directed towards the implemented mounted on the vehi-
cle.

[0049] Inthiscase, the compensator could be mounted
at the back of the operating cab, and could be extensible
rearwards, with an improved efficiency thanks to the rock-
er arm accordingly defined.

[0050] The distance of the balance weight at the vehi-
cle center could be manually modified by means by
means of an automatic servomechanism, for enhancing
balancing momentum.

[0051] Moreover, It is intended that, in case, any of
above described vehicle could be provided with stabiliz-
ing feet. Moreover, they can be provided with an universal
quick coupling for a quick changing of implement at the
arm.

[0052] Furthermore, the crawler mounted vehicle
could be of the fixed track-gauge type, variable track-
gauge type or variable and/or enlarged track-gauge type.
[0053] To the above-described self-propelled vehicle
a person skilled in the art, in order to satisfy further and
contingent needs, could effect several further modifica-
tions and variants, all however encompassed in the pro-
tective scope of the present invention, as defined by the
appended claims.

Claims
1. A self-propelled vehicle (1), comprising:

* a self-propelled chassis (8), on which a tool (3,
4; 4a; 4b; 4c; 4d) support plate (9) is placed; and
* drive means (10, 11), placed between the
chassis (8) and the supportplate (9), apt to rotate
the support plate (9).

2. The self-propelled vehicle (1) according to claim 1,
wherein the support plate (9) is placed in a front po-
sition.

3. The self-propelled vehicle (1) according to claim 1
or 2, wherein the support plate (9) is horizontally dis-
posed, entirely above the chassis (8).

4. The self-propelled vehicle (1) according to any of the
preceding claim, wherein the drive means comprises
a fifth wheel (10) fixed to the support plate (9), and
rotated by a motor-driven pinion gear (11).

5. The self-propelled vehicle (1) according to claim 4,
wherein the drive means (10, 11) defines a rotation
axis (A) placed substantially at the support plate (9)
center, in a vertical position.

6. The self-propelled vehicle (1) according to any of the
preceding claim, wherein the support plate (9) has
respective supporting projections (12) for one or
more tools (4; 4a; 4b; 4c; 4d) arms (5), at the side
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10.

11.

12.

13.

14.

edges thereof.

The self-propelled vehicle (1) according to claim 6,
comprising an extensible arm (5), articulated at the
base to a support plate (9), in correspondence of a
hinge structure (5c¢).

The self-propelled vehicle (1) according to claim 6,
wherein said arm or arms (5) are telescopic.

The self-propelled vehicle (1) according to claim 8,
comprising a loading implement (4a; 4b; 4c; 4d) ar-
ticulated at said extensible arm (5) distal end.

The self-propelled vehicle (1) according to any of the
preceding claim, wherein the support plate (9) sup-
ports mobile compensator (14) for compensating the
weight of the load weighting on said arm or arms (5).

The self-propelled vehicle (1) according to any of the
preceding claim, wherein the chassis (8) is provided
with crawlers (2).

The self-propelled vehicle (1) according to any of the
preceding claim, wherein the chassis (8) supports a
cab (6), frontally and opposite to which, the chassis
(8) supports said support plate (9) unconstrained
from the cab (6).

The self-propelled vehicle (1) according to any of
claims 1 to 11, wherein said support plate (9) sup-
ports an operating cab (6) for an operator.

The self-propelled vehicle (1) according to claims 11
and 13, wherein the compensator (14) is extensible
at the back of the operating cab.



EP 2080 730 Al

.1B

FIG



EP 2080 730 Al

7
i Ll




EP 2080 730 Al

12



EP 2080 730 Al

3A

FIG.4



EP 2080 730 Al

€l

9°9OId4

G OId

e




EP 2080 730 Al

T

) ,. ..... ::w].g gﬂ,)wsﬁﬁm:.dﬂ&u z\m\m\
il )Ltk ] Pl -
= w _h_‘: !
: = J
i @, y 6
AN
R
\
:,_:_

10



EP 2080 730 Al

)

Europdisches
Patentamt

European

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

Patent Office EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 16 7550

GCategory Citation of document with indication, where appropriate, Rele\{ant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X GB 1 225 268 A (KABUSHIKI KAISHA NIHON 1-3,6, | INV.
SEIKOSHO) 17 March 1971 (1971-03-17) 11,12 B66F9/065
* page 1, line 79 - page 2, line 20; B66F11/04
figures 1-3 * EO2F3/28
----- EO2F9/12
X DE 36 11 432 Al (SCHAEFF KARL GMBH & CO 1-3,6,12 B62D49/06
[DE]) 12 November 1987 (1987-11-12)
* column 4, Tine 62 - column 5, Tine 40;
figures 1-4 *
X US 2 790 568 A (MANDT VERNON G) 1-3,6,12
30 April 1957 (1957-04-30)
* column 2, line 17 - column 3, line 6;
figures 1-3 *
X US 3 484 005 A (GUINOT GABRIEL L) 1,3,6
16 December 1969 (1969-12-16)
* column 1, Tine 54 - column 2, line 11;
figures 1,2 *
X EP 0 156 546 Bl (HIKOMA SEISAKUSHO KK 1-6,11, TECHNICAL FIELDS
[JP]) 28 September 1988 (1988-09-28) 13 SEARCHED _ IPO)
* column 4, line 5 - column 5, Tine 10; B66F
figures 1-7 * EO2F
----- B62D
X US 3 329 291 A (PRZYBYLSKI DANIEL F ET AL)|1,3,6-9
4 July 1967 (1967-07-04)
* column 2, line 45 - column 3, line 4;
figures 1,2 *
X US 4 044 902 A (EITEL JAY M) 1,3,6-8
30 August 1977 (1977-08-30)
* column 2, line 32 - column 3, Tine 48;
figure 1 *
X US 3 240 353 A (ARTHUR LEAVESLEY LEONARD) |1,3,10

15 March 1966 (1966-03-15)
* the whole document *

The present search report has been drawn up for all claims

Place of search

Munich

Date of completion of the search

10 June 2009

Examiner

Blondeau, Alain

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention
E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

document

11




EP 2 080 730 A1

9

Europdisches
Patentamt
European
Patent Office

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 16 7550

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 0 184 386 A (BAMFORD EXCAVATORS LTD 1,10,11,
[GB]) 11 June 1986 (1986-06-11) 13,14

* page 7, line 3 - page 9, line 33;
figures 1,2 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

Place of search Date of completion of the search

Munich 10 June 2009

Examiner

Blondeau, Alain

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

after the filing date
: document cited in the application
: document cited for other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

12




EPO FORM P0459

EP 2080 730 Al

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 16 7550

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10-06-2009
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 1225268 A 17-03-1971 FR 1553597 A 10-01-1969
DE 3611432 Al 12-11-1987  JP 62236927 A 17-10-1987
US 2790568 A 30-04-1957  NONE
US 3484005 A 16-12-1969 DE 1634945 Al 25-02-1971
ES 339755 Al 16-05-1968
FR 1483942 A 09-06-1967
GB 1133580 A 13-11-1968
EP 0156546 Bl 28-09-1988 DE 3565295 D1 03-11-1988
EP 0156546 Al 02-10-1985
UsS 5135348 A 04-08-1992
US 3329291 A 04-07-1967  CH 468530 A 15-02-1969
DE 1658029 Al 10-12-1970
GB 1134088 A 20-11-1968
US 4044902 A 30-08-1977  NONE
US 3240353 A 15-03-1966  GB 1020635 A 23-02-1966
EP 0184386 A 11-06-1986  CA 1256070 Al 20-06-1989
CA 1257230 Al 11-07-1989
DE 3568201 D1 16-03-1989
DE 3576179 D1 05-04-1990
DE 185478 T1 05-02-1987
DE 184386 T1 06-11-1986
EP 0185478 Al 25-06-1986
ES 8700364 Al 01-01-1987
ES 8700365 Al 01-01-1987
GB 2167728 A 04-06-1986
GB 2168320 A 18-06-1986
UsS 4679336 A 14-07-1987
us 4773814 A 27-09-1988

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13



	bibliography
	description
	claims
	drawings
	search report

