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DESCRIPTION
TECHNICAL FIELD

[0001] The present invention refers to a support foot for structures and/or machinery.

[0002] In particular the invention refers to an extensible support foot.

PRIOR ART

[0003] Extensible support feet are generally used to lift and/or level structures or machinery 
like for example trailers, farming machines or industrial vehicles, in order to allow them to be 
rested stably on the ground.

[0004] Such support feet usually comprise a first tube with which a second tube is slidingly 
associated, said second tube being external and concentric with respect to the first, where the 
first tube rests on the ground through a base or a wheel, whereas the second tube is usually 
fixed to the object to be supported. Inside the tubes a mechanism is installed that allows the 
extension of the support foot to be adjusted. Usually, such a mechanism consists of a screw 
associated with the second body that engages with a nut screw associated with the first body.

[0005] A known problem of these support feet is the fact that it is impossible to know the actual 
value of the weight that the vehicle or the structure or machinery discharges onto the support 
foot, since this can have repercussions in terms of safety if the object to be supported has a 
weight that can compromise the structural strength of the support foot.

[0006] The patent application US2009/572952 describes an extensible support foot comprising 
a load indicator.

[0007] Even without problems of structural strength, the possibility of knowing the size of the 
weight that bears down on the support foot can be a useful function in many fields.

[0008] One field of application, in which such a need is felt, is that of waste compactors; such 
machines, as their name suggests, are designed to compress waste so that it occupies the 
least possible space.

[0009] Compactors generally consist of a loading area inside which a press compresses waste 
to decrease the volume thereof.

[0010] The measurement of the amount of waste present inside the loading area is a 
necessary piece of information to establish when emptying should be carried out and it is 
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carried out indirectly through the measurement of the force required by the press to move it 
forwards. When such a force exceeds a predetermined threshold value, it means that the 
loading area is full and must be emptied.

[0011] A known problem of such measurement consists of the fact that, in the case of objects 
that are particularly hard or positioned in an anomalous manner, the force that the press must 
apply can be more than the threshold value, with the consequence that the control system 
warns the operator that the loading area must be emptied when in reality it is not necessary.

[0012] A purpose of the present invention is to overcome the aforementioned drawbacks of the 
prior art, in a simple, rational and low-cost solution.

[0013] Such purposes are accomplished by the characteristics of the invention outlined in the 
independent claim. The dependent claims outline preferred and/or particularly advantageous 
aspects of the invention.

DESCRIPTION OF THE INVENTION

[0014] The invention, in particular, provides an extensible support foot for structures and/or 
machinery, comprising: a first body equipped with a support base on the ground, a second 
body slidingly associated with the first body and movable along a predetermined longitudinal 
direction towards and away from the support base, means for adjusting the distance between 
the second body and the support base, and a weighing device adapted for measuring a force 
acting on the second body in said longitudinal direction.

[0015] Thanks to such a solution, an extensible support foot is provided that is capable of 
measuring the weight of the object bearing down on it.

[0016] According to another aspect of the invention, the weighing device comprises a resilient 
element (for example a spring) arranged between the first and the second body.

[0017] In this way, the weighing device is capable of determining the weight that bears down 
on the support foot by simply evaluating the deformation of the resilient element.

[0018] According to a further aspect of the invention the resilient element is contained inside a 
cavity of the second body.

[0019] In this way it is possible to protect the resilient element of the weighing device from 
foreign bodies and atmospheric agents, ensuring the optimal operation thereof over time and 
reduced wear.

[0020] According to another aspect of the invention, the resilient element is a helical 
compression spring.
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[0021] Thanks to such a solution a simple and cost-effective weighing device is provided.

[0022] According to the invention, the adjustment means comprise a screw rotatably 
associated with the second body and configured to be screwed or unscrewed with respect to a 
nut screw associated with the first body.

[0023] In this way, solid, cost-effective and precise adjustment means are provided. According 
to another aspect of the invention the screw is movable with respect to the second body along 
said longitudinal direction.

[0024] In this way, the adjustment means can allow the movements of the resilient element.

[0025] According to a further aspect of the invention, the resilient element is arranged between 
said screw and the second body.

[0026] In this way, the adjustment means can aid the movements of the resilient element.

[0027] According to the invention, the support foot comprises a device for displaying the 
measurement carried out by the weighing device.

[0028] Thanks to such a solution it is possible to know the measurement of the weight bearing 
down on the support foot.

[0029] According to the invention, the display device comprises a reference element 
associated with the screw and a window formed in the second body to allow the reference 
element to be viewed from the outside.

[0030] In this way, a practical and cost-effective system for displaying the value of the weight 
bearing down on the support foot is provided.

[0031] According to another aspect of the invention, the reference element comprises a 
washer arranged between the resilient element and the screw.

[0032] In this way, the number of components of the support foot is reduced given that the 
function of reference element is given to a structural component.

[0033] The invention also provides a waste compactor comprising: a loading area, an opening 
for the insertion of waste inside the loading area, and a press adapted to compress the waste 
inside the loading area, said compactor being characterised in that it comprises one or more 
support feet according to any one of the previous claims.

[0034] Thanks to such a solution it is possible to carry out a direct measurement of the amount 
of waste present inside the compactor in order to establish when it is full and needs to be
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emptied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Further characteristics and advantages of the invention will become clearer from 
reading the following description provided as a non-limiting example, with the help of the 
figures illustrated in the attached tables.

Figure 1 is a side view of the support foot according to the invention.

Figure 2 is a section view of the support foot of figure 1 with respect to the section plane ll-ll.

BEST EMBODIMENT OF THE INVENTION

[0036] With particular reference to such figures, a support foot for supporting and/or levelling 
structures, vehicles and machinery has been globally indicated with 10.

[0037] The support foot 10 comprises a first body 20, for example a substantially rectilinear 
body having a cylindrical cross section, which is equipped with a support base 21 associated 
with an end of said first body 20.

[0038] In alternative embodiments the first body 20 can consist of a substantially rectilinear 
body having a cross section that is square or any other shape suitable for the purpose.

[0039] The base 21 can for example consist of a flat circular plate having an outer diameter 
that is greater than the outer diameter of the first body 20, lying on a plane substantially 
perpendicular to the longitudinal axis A of the first body 20.

[0040] In this way, it is possible to increase the contact surface of the support foot, thus 
improving the stability thereof.

[0041] This does not rule out the possibility that in another embodiment the base 21 can 
consist of an element having the same width or narrower, in the radial direction, than the first 
body 20, or a wheel or any other device suitable for the purpose.

[0042] The support foot 10 also comprises a second body 30, coaxial to the first body 20 and 
slidingly associated with respect to it along the direction defined by the longitudinal axis A; in 
particular the second body 30 is movable with respect to the first body 20 between a first 
position, in which the distance between the second body 30 and the base 21 is minimum, and 
a second position, in which the distance between the second body 30 and the base 21 is
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maximum.

[0043] The second body 30 is fixed to the object that the support foot 1 is made to support 
through welding and/or through the interposition of at least one connection bracket (not shown 
in the drawings).

[0044] The second body 30 can, for example, consist of a substantially rectilinear body having 
a cylindrical section, the inner diameter of which is greater than the outer diameter of the first 
body 20.

[0045] It is foreseen that in alternative embodiments the first body 20 consists of a 
substantially rectilinear body having a cross section that is square or any other shape suitable 
for the purpose.

[0046] The second body 30 comprises a cavity 31 configured to contain at least one portion of 
the first body 20.

[0047] In the embodiment illustrated in the figures, the cavity 31, which is oriented towards the 
base 21, has a cylindrical cross section having an inner diameter such as to ensure low 
clearance between the outer surface of the first body 20 and the inner surface of the cavity 31.

[0048] In other embodiments, the cavity 31 has a cross section that is square or any other 
shape suitable for receiving the outer surface of the first body 20 with low clearance.

[0049] In this way it is possible to make the sliding of the second body 30 stable and to 
minimise the entry of foreign bodies into the cavity 31 of the second body 30; it is also possible 
to arrange a gasket interposed between the cavity 31 and the first body 20 to further reduce 
the possibility of entry of foreign bodies.

[0050] The second body 30 also comprises a U-shaped flange 32, which is fixed, through 
welding, to the end of the second body 30 opposite the one proximal to the base 21 and is 
oriented with the concavity in the opposite direction with respect to the cavity 31.

[0051] The flange 32 is closed on top by a cover 321.

[0052] The support foot 10 is also equipped with means 40 for adjusting the distance between 
the second body 30 and the base 21, which are configured to move the second body between 
the first position and the second position, and to arrange it in any intermediate position 
comprised between said two extreme positions.

[0053] Said adjustment means 40 comprise a nut screw 41 and a screw 42 adapted for being 
coupled with the nut screw 41.

[0054] The nut screw 41 is associated with the first body 20 and has a longitudinal axis parallel
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to the longitudinal axis A.

[0055] For example, such a nut screw 41 can be formed inside a cylinder housed in the first 
body 20.

[0056] The screw 42 is associated with the second body 30 with two degrees of freedom: a 
rotational degree of freedom, consisting of the rotation with respect to the longitudinal axis A, 
and a translational degree of freedom, consisting of the translation along the direction 
identified by the longitudinal axis A.

[0057] The screw 42 comprises a threaded portion 421, a non-threaded rectilinear shank 422 
and a shoulder 423 shaped like a disc arranged between the threaded portion 421 and the 
shank 422.

[0058] In an alternative embodiment the adjustment means 40 can consist of a pneumatic, 
hydraulic or oil-hydraulic actuation.

[0059] The support foot 10 is equipped with a weighing device 50 adapted for measuring a 
force acting on the second body 30 in the direction of the longitudinal axis A.

[0060] Such a force mainly consists of the weight force generated by the object that the 
support foot 10 must support.

[0061] The weighing device 50 comprises a resilient element 51, which is rotatably associated 
with the second body 30, is housed in the cavity 31 of the second body 30 and is arranged 
between the first body 20 and the second body 30. The resilient element 51 is equipped with 
two ends, one of which is associated with the screw 42, specifically it is associated with the 
shoulder 423 and rotates as a unit with said screw with respect to the longitudinal axis A; the 
other end is associated with a bottom wall 311 of the cavity 31.

[0062] In the embodiment illustrated in the figures, the resilient element 51 consists of a helical 
compression spring; however this does not rule out the possibility that in alternative 
embodiments the resilient element 51 can consist of a pneumatic, hydraulic or oil-hydraulic 
cylinder.

[0063] The weighing device 50 comprises an axial bearing 52 arranged between the bottom 
wall 311 and the end of the resilient element 51.

[0064] In this way, the resilient element 51 is free to rotate as a unit with the screw without 
undergoing the torsions that would cause the friction generated by its end in contact with the 
bottom wall 311.

[0065] The axial bearing 52 is coupled with a washer 312, which is arranged between the 
resilient element 51 and the axial bearing 52 so as to increase the support surface available to
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the resilient element.

[0066] The support foot 10 is equipped with actuation means 60 adapted for controlling the 
adjustment means 40.

[0067] The actuation means 60 comprise a crank 61 rotatably associated with the flange 32 
and a reducer 62 (or other gear), housed inside the U-shaped flange 32, which takes the 
motion from the crank 61; however, this does not rule out the possibility that in alternative 
embodiments the reducer 62 can be actuated through an electric motor.

[0068] The reducer 62 comprises a first conical wheel 621 rotating as a unit with the crank 61 
with respect to a rotation axis perpendicular to the longitudinal axis A and a second conical 
wheel 622, rotatably associated with the second body 30 with respect to a rotation axis parallel 
to the longitudinal axis A, which engages with the first conical wheel 621.

[0069] The actuation means 60 comprise a first transmission shaft 63, which rotates as a unit 
with the second conical wheel 622 and is rotatably associated with the second body 30 with 
respect to the longitudinal axis A.

[0070] The first transmission shaft 63 is inserted in a hole 312 formed in the bottom wall 311 
and that has its central axis parallel to the longitudinal axis A.

[0071] An end of the first transmission shaft 63 is located between the walls of the flange 32 
and is associated with the second conical wheel 622, whereas the other end is contained in the 
cavity 31 of the second body 30.

[0072] The actuation means 60 also comprise a second transmission shaft 64, which is 
rotatably associated with the second body 20 and is slidably associated with the screw 42, with 
which it rotates as a unit with respect to the longitudinal axis A.

[0073] In this way, a transmission shaft is provided that is capable of transmitting to the screw 
42 the screwing and unscrewing motion imparted by the actuation means 60 without 
obstructing the axial movement of the second body 30 caused by the deformation of the 
resilient element 51.

[0074] The second transmission shaft 64 is internally hollow, with inner diameter greater than 
the outer diameter of the shank 422 of the screw 42 and is equipped with a pair of elongated 
and rectilinear slots 641 (only one of which is visible in the figures), which are arranged on the 
side surface thereof in diametrically opposite positions and are oriented with longitudinal axis 
parallel to the longitudinal axis A.

[0075] Preferably, the second transmission shaft 64 comprises two diametrically opposite slots 
641.
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[0076] The second transmission shaft 64 also comprises a pair of diametrically opposite 
through holes 642.

[0077] The actuation means 60 comprise a first pin 643, which is inserted into the holes 642 
and into a through hole 631 formed in the first transmission shaft 63 and is adapted for fixing 
the second transmission shaft 64 to the first transmission shaft 63 without degrees of freedom.

[0078] The actuation means 60 also comprise a second pin 644, which is inserted in a hole 
424 formed in the shank 422 and in the slots 641, arranged with longitudinal axis substantially 
perpendicular to the longitudinal axis of the slot 641 so as to generate a prismatic connection 
between the second transmission shaft 64 and the shank 422 of the screw 42.

[0079] The support foot 10 also comprises a device 70 for displaying the measurement carried 
out by the weighing device 50 that comprises a reference element 71 and a window 72, which 
is formed in the second body 30 and allows the reference element 71 to be viewed from the 
outside.

[0080] The reference element 71 consists of a washer arranged between the resilient element 
51 and the shoulder 422 of the screw 42.

[0081] The window 72 can for example consist of a slit with an elongated shape having 
longitudinal axis substantially parallel to the longitudinal axis A.

[0082] The reference element 71 is movable with respect to the window 72 between a first 
position, in which the reference element is visible in the lower portion of the window 72 and the 
force acting on the support foot is minimum or zero, and a second position, in which the 
reference element is visible in the upper portion of the window 72 and the force acting on the 
support foot 10 is maximum.

[0083] The display device also comprises a graduated scale 73 able to be adjusted in position 
according to a direction parallel to the longitudinal axis A for adjusting the tare of the object that 
the support foot 1 is intended to support. The graduated scale 73 is fixed to the second body 
30 and is arranged along the longitudinal development of the window 72.

[0084] Such a graduated scale 73 comprises a pair of slots 731 arranged with longitudinal axis 
parallel to the longitudinal axis A, adapted for allowing the translation of the graduated scale 73 
along the longitudinal axis A to carry out the adjustment of the tare of the object that must be 
supported.

[0085] The presence of the slots 731 thus makes it possible to adjust the graduated scale 73 
to carry out the zeroing of the tare so that it is possible to use the same support foot in different 
applications.

[0086] The window 72 can be blocked by a sheet of glass or other transparent material to 
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prevent the entry of foreign bodies inside the second body 30 and at the same time allow the 
reference element to be viewed.

[0087] The operation of the support foot 10 according to the invention is as follows.

[0088] When the operator sets the crank 61 in rotation to extend or shorten the support foot 
10, in order to raise or lower the object to be supported, the rotation of the crank 61 is 
transferred to the first transmission shaft 63 through the reducer 62.

[0089] The first transmission shaft 63 sets the second transmission shaft 64 in rotation, which 
in turn transmits the rotational motion to the screw 42 that, being screwed in or unscrewed with 
respect to the nut screw 41, changes the distance between the second body 30 and the 
support base 21.

[0090] When a force having direction parallel to the longitudinal axis A bears down on the 
support foot 20, the resilient element 51 is compressed and the second body 30, which is free 
to slide with respect to the first body 20 thanks to the sliding coupling between the second 
transmission shaft 64 and the shank 422, approaches the base 21.

[0091] With the approaching of the second body 30 to the base 21, the window 72, and 
therefore the graduated scale 73, also approaches the base 21, while the reference element 
remains fixed indicating the measurement of the weight force bearing down on the support foot 
10 on the graduated scale 73. The invention thus conceived can undergo numerous 
modifications and variants, all of which are covered by the inventive concept.

[0092] In practice, the materials used, as well as the contingent shapes and sizes, can be 
whatever according to requirements without for this reason departing from the scope of 
protection of the following claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
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Patentkrav

1. Udtrækkelig støttefod (10) omfattende:

- et første legeme (20) udstyret med en støttebasis (21),

- et andet legeme (30), som er glidbart forbundet med det første legeme (20) 

og bevægeligt langs en forudbestemt langsgående retning (A) i retning imod 

eller væk fra støttebasen (21),

- midler (40) til indstilling af afstanden imellem det andet legeme (30) og 

støttebasen (21), hvorved indstillingsmidlerne (40) omfatter en skrue (42), 

som er drejeligt forbundet med det andet legeme (30) og indrettet til at blive 

skruet sammen med eller afskruet i forhold til en skruemøtrik (41), som er 

forbundet med det første legeme (20),

- en vejeindretning (50), som er indrettet til at måle en kraft, som virker på 

det andet legeme (30) i den langsgående retning (A), og

- en indretning (70) til at vise den måling, der udføres ved hjælp af vejeind- 

retningen (50),

kendetegnet ved, at viseindretningen (70) omfatter et referenceelement (71), 

som er tilknyttet skruen (42), og et vindue (72), som er tildannet i det andet le­

geme (30) og tillader referenceelementet (71) at blive betragtet udvendigt fra.

2. Støttefod (10) ifølge krav 1, hvorved vejeindretningen (50) omfatter et ela­

stisk element (51), som er anbragt imellem det første legeme (20) og det andet 

legeme (30).

3. Støttefod (10) ifølge krav 2, hvorved det elastiske element (51) er optaget 

inden i et hulrum (31) i det andet legeme (30).

4. Støttefod (10) ifølge krav 2 eller 3, hvorved det elastiske element (51) er en 

spiralformet trykfjeder.
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5. Støttefod (10) ifølge krav 1, hvorved skruen (42) er bevægelig i forhold til det 

andet legeme (30) langs den langsgående retning (A).

6. Støttefod (10) ifølge krav 2 og 5, hvorved det elastiske element (51) er an­

bragt imellem den første skrue (42) og det andet legeme (30).

7. Støttefod (10) ifølge krav 1, hvorved referenceelementet (71) omfatter en 

skive, som er anbragt imellem det elastiske element (51) og skruen (70).

8. Støttefod (10) ifølge krav 1, kendetegnet ved, at det andet legeme (30) har 

gradueret skala (73), som er fastgjort hertil, og som er indstillelig i en position i 

overensstemmelse med en retning parallelt med den langsgående retning (A) 

med henblik på at indstille egenvægten baseret på anvendelsen.

9. Affaldskomprimeringsindretning omfattende: et lasteområde, en tragt, der er 

indrettet til at afgrænse en åbning til indføringen af affald i lasteområdet, og en 

presse, der er indrettet til at komprimere affaldet i belastningsområdet, hvilken 

komprimeringsindretning er kendetegnet ved, at den omfatter et antal støttefød­

der (10) ifølge ethvert af de foregående krav.
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FIG.l
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