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(57) Abstract: A device for adjusting the thrust
of a mechanism, particularly for adjustable
chairs, comprising a box-like body (2) that can
be fixed to a seat or to the back of an adjustable
chair and supports a rotating pivot (7) that forms
a pivoting axis (8) between the adjustable seat
and the support frame of said seat. The pivot (7)
can rotationally oscillate with respect to the piv-
oting axis (8) balanced by an elastic mechanism
(13) functionally connected to a lever (14) which
are connected for rotation to the pivot (7) in or-
der to exert a thrust that acts on the pivot (7) in
order to maintain a balanced position. The par-
ticularity of the invention resides in that it com-
prises a mechanism (23) for adjusting the arm of
the lever (14), which can be actuated by a handle
(24) for varying the position of the center of
thrust of the elastic mechanism (13) with respect
to the pivot (7), with consequent setting of the
thrust applied to the pivot (7).
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DEVICE FOR ADJUSTING THE THRUST OF A MECHANISM, PARTICULARLY
FOR ADJUSTABLE CHAIRS

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a device for adjusting the thrust of a

mechanism, particularly for adjustable chairs.

As is known, many adjustment devices are commercially available which are
applied to adjustable chairs. In some cases, these devices perform the function of adjusting
the inclination and relative position between the back and the seat of the chair on which they
are installed. In other cases, these devices perform the function of adjusting the extent of the
thrust applied for example to the seat in order to make it return to a preset position with

respect to the fixed support frame when said seat is moved from said position.

The use of adjustment devices capable of making the seat return elastically
from a deviated position to a preset position with respect to the fixed frame is widespread in

some chairs, particularly office chairs.

In principle, the thrust generated by the mechanism suitable to turn the seat
should be proportional to the weight and height of the user who is using the chair at that

moment, so as to allow for the balanced oscillation of the chair itself.

Known types of adjustment devices are not free from drawbacks, which
include the fact that they comprise very complex mechanisms that require rather substantial

efforts on the part of the user to perform the desired adjustment.

Another drawback of the known types of adjustment devices is that it requires
many turns of the adjustment knobs to make an adjustment, which means the user must spend

more time adjusting the chair.

The aim of the present invention is to provide a device for adjusting the thrust
of a mechanism, particularly for adjustable chairs, which allows the user to customize the
seat’s return thrust setting with respect to its fixed frame, so that the chair fits the user’s

anthropometric characteristics.
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Within the scope of this aim, an object of the present invention is to provide a
device for adjusting the thrust of a mechanism, particularly for adjustable chairs, that does not

require particularly arduous efforts on the part of the user to perform its setting.

Another object of the present invention is to provide a device for adjusting the
thrust of a mechanism, particularly for adjustable chairs, that is constructively simple, so as to

have competitive production costs.

This aim and these and other objects, which will become better apparent
hereinafter, are achieved by a device for adjusting the thrust of a mechanism, particularly for
adjustable chairs, which comprises a box-like body that can be fixed to a seat or to the back
of an adjustable chair, said box-like body supporting a rotating pivot that forms a pivoting
axis between said seat and the support frame of said seat and being able to rotationally
oscillate with respect to said pivoting axis balanced by an elastic mechanism functionally
connected to a lever which are connected for rotation to said pivot in order to exert a thrust
that acts on said pivot in order to maintain a balanced position, characterized by a mechanism
for adjusting the arm of said lever, which can be actuated by a handle for varying the position
of the center of thrust of said elastic mechanism with respect to said pivoting axis, with

consequent setting of said thrust applied to said pivot.

Further characteristics and advantages of the present invention will become
better apparent from the description of a preferred but not exclusive embodiment of a device
for adjusting the thrust of a mechanism, particularly for adjustable chairs according to the
invention, illustrated by way of non-limiting example in the accompanying drawings,

wherein:

Figure 1 is a perspective view of an embodiment of a device for adjusting the

thrust of a mechanism, particularly for adjustable chairs, according to the present invention;

Figure 2 is a perspective view of the adjustment device shown in Figure 1,

with the covering element removed;

Figure 3 is a front perspective view of the assembly of the internal

components of the adjustment device shown in Figure 1;

Figure 4 is a rear perspective view of the assembly of the internal components

of the adjustment device shown in Figure 1;
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Figure 5 is a sectional side elevation view of the adjustment device shown in

Figure 2 in the configuration for maximum thrust;

Figure 6 is a sectional side elevation view of the adjustment device shown in

Figure 2 in the configuration for minimum thrust.

With reference to the cited figures, the device for adjusting the thrust of a
mechanism, particularly for adjustable chairs, generally designated by the reference numeral
1, comprises a box-like body 2, which can be fixed to a seat or back of an adjustable chair,

not shown, and contains the internal components of the device 1.

More particularly, the box-like body 2, which is constituted by a lower footing
3 that can be fixed to the seat or to the back, and by a covering element 4, which is fixed
detachably to the lower footing 3 for free access to the internal components of the device 1,
supports rotatably a pivot 7 that forms a pivoting axis 8 between the hypothetical seat and the
hypothetical back.

As described in greater detail hereinafter, the pivot 7 can undergo angular
oscillations with respect to the pivoting axis 8 about a balanced position, without undergoing
translational motions, because it comprises respectively two bearing tracks 9 fixed by straps
10 connected to the lower footing 3 and two shoulders 11 formed by said bearings 9 that abut

against two abutment planes formed by said lower footing 3.

In one possible application, the pivot 7 can receive additional supports, not
shown, at its ends 12, in order to fix the seat of the chair or the back. The pivot 7 therefore

constitutes the fulcrum about which the entire chair oscillates.

As for known types of adjustment devices, oscillation of the pivot 7 can occur
against the elastic mechanism 13, which is functionally connected to the lever 14 which are
connected for rotation to the pivot 7 in order to exert a thrust that acts on the pivot 7, formed
by the vector product between the elastic reaction of the elastic mechanism 13 and the arm of

the lever 14.

More precisely, the elastic mechanism 13 comprises at least one helical spring
element 15, which is pivoted at its ends respectively to the box-like body 2, by means of a
pivot 16 with an axis 16a that is substantially parallel to the pivoting axis 8§, and to a
supporting element 17 on bearings, which is functionally connected to the lever 14 and also

comprises a pivot 18 with an axis 18a that is substantially parallel to the pivoting axis 8 and
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from which two cylinders 19 protrude which are substantially parallel to each other and to the

line of action 20 of the helical spring element 15.

Alternatively, the elastic mechanism 13 could also comprise a polyurethane

cylinder or any other similar element.

The two cylinders 19 are inserted respectively in two slots 21 provided in a

plate 22 that is connected for rotation to the pivot 7 and defines the lever 14.

More particularly, the slots 21 lie substantially parallel to each other and

substantially perpendicular to the pivoting axis 8.

According to the invention, there is a mechanism 23 for adjusting the arm of
the lever 14, which can be actuated by a handle 24 in order to vary the position of the center
of thrust of the elastic mechanism 13 with respect to the pivoting axis 8, with consequent

setting of the thrust applied to the pivot 7.

More particularly, the adjustment mechanism 23 comprises a shaft 25, which
is arranged on the opposite side of the helical spring element 15 relative to the pivot 7 so that
the axis 25a is substantially parallel to the pivoting axis 8 and is supported by the box-like
body 2, or by a supporting element 26 that is separate from the box-like body 2, near the
pivot 7 for the coupling of two threaded ends 27 and 28 thereof, respectively, with two
threaded pawls 30.

The two threaded pawls 30 are each pivoted to an arm 31 or 32, which in turn
is pivoted to one of the cylinders 19, retained for example by two Seeger rings 29, so that the
two threaded pawls 30 are functionally connected to the adjustment mechanism 23 in order to

allow, as explained hereinafter, their translational motion within the slots 21.

The handle 24 comprises an adjustment handwheel 33, which rotates within
and is supported by the box-like body 2, or by the supporting element 26, at the shaft 25 and
so that its axis 33a is substantially perpendicular to the axis 25a of said shaft 25.

The adjustment handwheel 33 is connected for rotation to a first gear 34,
which engages a second gear 35, which is connected for rotation to the shaft 25 by the
rotation of said second gear about its axis 25a, for the simultaneous translational motion of

the threaded pawls 30 along the axis 25a of the shaft 25 and for the rotation of the arms 31
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and 32 with respect to the threaded pawls 30, with consequent translational motion of the

cylinders 19 in the slots 21.

As will be described in greater detail hereinafter, the movement of the
kinematic system described above is made possible by virtue of the fact that the cylinders 19,
the arms 31 and 32 and the threaded pawls 30 are mutually pivoted substantially parallel to

the line of action 20.

Operation of the adjustment device 1 according to the present invention is as

follows.

Actuating the adjustment handwheel 33 turns the gear system composed of the
gears 34 and 35, which are connected respectively to the adjustment handwheel 33 and to the

shaft 25.

The rotation of the shaft 25, by virtue of the two ends 27 and 28, which have
respectively two threads, one on the right and one on the left, determines the movement of the

two threaded pawls 30.

With reference to the embodiment shown, by turning the adjustment
handwheel 33 counterclockwise, along the direction of rotation 40 about the axis 33a, the two
arms 31 and 32 move closer to one another, along the direction 41, and accordingly the
supporting element 17 rises, along the direction 42, reaching the maximum thrust

configuration as shown in Figure 5.

Vice versa, by turning the adjustment handwheel 33 clockwise, again along
the direction of rotation 40, the arms 31 and 32 move apart, again along the direction 41, and
descend along the direction 42, so that the supporting element 17 reaches the minimum thrust

configuration as shown in Figure 6.

Advantageously, said movement of the supporting element 17 determines a
different position thereof and in particular a different distance between the pivoting axis of
the pivot 7 and the center of thrust of the elastic mechanism 13. In this manner, the arm of the

lever applied by the spring element 15 is changed.
Accordingly, a different setting of the mechanism’s thrust is achieved.

It must be stressed that the internal components of the adjustment device 1,

i.e., the elastic mechanism 13, the lever 14 and the pivot 7, are adjusted and arranged inside
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the box-like body 2 so that the path that the supporting element 17 traces as a consequence of
the rotation of the adjustment handwheel 33 lies on a circular path 44 that has a constant

radius R and whose center lies on the axis 16a of the pivot 16.

This particular construction is significant because it allows for the movement
of the spring element 15 without having to compress or extend said element and, therefore,

without varying the value of the elastic reaction which causes the thrust.

The fact that the spring element 15 does not undergo length variations during

adjustment ensures that no additional loads occur on the adjustment handwheel 33.

All this leads to an easy adjustment for the user, which requires only minimal
effort in order to overcome the frictions of the adjustment device 1 instead of efforts to

compress the elastic mechanism 13.

The torque adjustment principle is in fact based exclusively on the variation of
the geometry of the adjustment device 1, i.e., of the arm of the lever 14, not on the variation

of the force of the elastic mechanism 13.

In practice it has been found that the device for adjusting the thrust of a
mechanism, particularly for adjustable chairs, according to the present invention fully
achieves the intended aim and objects in that it allows for the adjustment of the relative thrust
between the adjustable seat and the support frame of the seat itself, adapting the seat to the

anthropometric characteristics of the user.

Another advantage of the adjustment device according to the present invention

consists in that it can be used without particular strain on the part of the user.

A further advantage of the adjustment device according to the present

invention consists in that it comprises simple components that have a modest cost.

Another advantage of the adjustment device according to the present invention
is that it requires a low number of turns of the adjustment handwheel in order to make the

desired adjustment, so the adjustment can be made quickly.

The device for adjusting the thrust of a mechanism, particularly for adjustable
chairs, thus conceived is subject to numerous modifications and variations, all of which are

within the scope of the accompanying claims.
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All the details may furthermore be replaced with other technically equivalent

elements.

In practice, the materials used, so long as they are compatible with the specific
use, as well as the contingent shapes and dimensions, may be any according to the

requirements and the state of the art.
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CLAIMS

What is claimed is:

1. A device for adjusting the thrust of a mechanism, particularly for adjustable
chairs, comprising a box-like body (2) that can be fixed to a seat or to the back of an
adjustable chair, said box-like body (2) supporting a rotating pivot (7) that forms a pivoting
axis (8) between said adjustable seat and the support frame of said adjustable seat and being
able to rotationally oscillate with respect to said pivoting axis (8) balanced by an elastic
mechanism (13) functionally connected to a lever (14) which are connected for rotation to
said pivot (7) in order to exert a thrust that acts on said pivot (7) in order to maintain said
balanced position, characterized by a mechanism (23) for adjusting the arm of said lever (14),
which can be actuated by a handle (24) for varying the position of the center of thrust of said
elastic mechanism (13) with respect to said pivoting axis (8), with consequent setting of said

thrust of said pivot (7).

2. The adjustment device according to claim 1, characterized in that said
elastic mechanism (13) comprises at least one helical spring element (15), which is pivoted at
its ends respectively to said box-like body (2) and to a supporting element (17), which is

functionally connected to said lever (14).

3. The adjustment device according to one or more of the preceding claims,
characterized in that said supporting element (17) comprises two cylinders (19), which are
substantially parallel to each other and to the line of action (20) of said helical spring element
(15) and are inserted respectively in two slots (21), which are formed in a plate (22) that is
connected for rotation to said pivot (7) and forms said lever (14), said slots (21) being
arranged substantially parallel to each other and substantially prependicular to said pivoting
axis (8) and said cylinders (19) being functionally connected to said adjustment mechanism

(23) for their translational motion in said slots (21).
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4. The adjustment device according to one or more of the preceding claims,
characterized in that said adjustment mechanism (23) comprises a shaft (25), which is
arranged on the opposite side of said helical spring element (15) relative to said pivot (7),
with an axis (25a) which is substantially parallel to said pivoting axis (8) and rotates in and is
supported by said box-like body (2) near said pivot (7) for the coupling of two threaded ends
(27, 28) thereof respectively with two threaded pawls (30), each of which is pivoted to an arm
(31, 32), which in turn is pivoted to one of said cylinders (19), said cylinders (19), said arms
(31, 32) and said threaded pawls (30) being mutually pivoted substantially parallel to said

line of action (20).

5. The adjustment device according to one or more of the preceding claims,
characterized in that said handle (24) comprises an adjustment handwheel (33), which rotates
in and is supported by said box-like body (2) at said shaft (25) and so that its axis (33a) is
substantially perpendicular to said axis (25a) of said shaft (25), said adjustment handwheel
(33) being rotationally connected to a first gear (34), which engages a second gear (35) that is
rotationally connected to said shaft (25) by the rotation of said second gear about said axis
(25a) of said shaft (25), for the simultaneous translational motion of said threaded pawls (30)
along said axis (25a) of said shaft (25) and for the rotation of said arms (31, 32) with respect
to said threaded pawls (30), with the consequent translational motion of said cylinders (19) in

said slots (21).

6. The adjustment device according to one or more of the preceding claims,
characterized in that said box-like body (2) comprises a lower footing (3), which can be fixed
to said seat or to said back, and a covering element (4), which is fixed detachably to said
lower footing (3) for free access to said elastic mechanism (13), to said lever (14), to said

adjustment mechanism (23) and to said handle (24) being coupled with said lower footing

3).
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