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(57) A device (1) for slowing the closing of sliding
parts of pieces of furniture such as doors, wardrobes,
chests of drawers and the like, has a slowing unit (2) with
a rotary body (11) and a damper for the rotation of the
rotary body (11). A flexible motion transmission element
(6) passes through the slowing unit (2), being operatively
coupled to the rotary body (11) on a contact arc formed

Device for slowing the closing of sliding parts of pieces of furniture

by a coupling stretch (110). Tensioning means (220) ten-
sion the motion transmission element (6) against the ro-
tary body (11) at the contact arc. The motion of the slow-
ing unit (2) along the motion transmission element (6)
causes the rotary body (11) to rotate and the rotation
damper consequently slows said motion. Also described
are a closing device and a piece of furniture (4) using the
slowing device (1).
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Description

[0001] The present invention relates to a device for
slowing the closing of sliding parts of pieces of furniture
such as doors, wardrobes, chests of drawers and the like.
[0002] The present invention also relates to a closing
device for sliding parts of pieces of furniture such as
doors, wardrobes, chests of drawers and the like, which
uses the slowing device.

[0003] The present invention also relates to pieces of
furniture comprising sliding parts equipped with the slow-
ing device in accordance with the invention.

[0004] The present invention also relates to pieces of
furniture comprising sliding parts equipped with the clos-
ing device fitted with the slowing device in accordance
with the invention.

[0005] The pieces of furniture referred t o m ay be slid-
ing doors, wardrobes (with sliding wings), chests of draw-
ers and the like. The sliding doors referred to relative to
the present invention may be either for interiors or for
exteriors.

[0006] Pieces of furniture such as doors, wardrobes,
chests of drawers and the like, often have sliding parts
slidably connected to a fixed frame. In the case of doors,
the sliding part is the sliding wing of the door, whilst the
fixed frame is the counterframe and, in some cases, the
door frame (jambs and lintels), to which the door is con-
nected. In the case of slide-away doors, the frame also
comprises the box structure designed to contain the slid-
ing wing.

[0007] In the case of wardrobes, the sliding parts are
the sliding wings of the wardrobe, whilst the fixed frame
is the box forming the container compartment of the ward-
robe.

[0008] For chests of drawers, the sliding parts are the
various drawers and the fixed frame is the chest of draw-
ers box structure.

[0009] The sliding parts can move by sliding relative
to the frame between a closed position, in which they
prevent the user from accessing a compartment (the in-
side of a room or house, for a door; the inside of the
wardrobe itself for a wardrobe; the inside of the drawer
for the chest of drawers), and an open position in which
they allow the user to access the compartment.

[0010] The user can close the sliding part by hand.
[0011] However, the pieces of furniture in question are
often fitted with automatic closing devices for the sliding
part. These devices are designed to automatically close
the sliding part, or to automatically complete the closing
step, once the user has released the sliding part in a
position in which it is at least partly open. In particular,
the closing devices comprise an accumulator of mechan-
ical energy which can be connected to the sliding part
and, simultaneously, also to the fixed frame, which grad-
ually accumulates mechanical energy during the sliding
part opening step. When the user is no longer holding
back the sliding part in the position reached during the
opening step, unless it was previously disengaged, the
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accumulator releases the mechanical energy accumu-
lated, applying a closing force to the sliding part which
automatically returns the sliding part to the closed posi-
tion.

[0012] In the case of doors and wardrobes the accu-
mulator usually consists of elastic return means stably
connected on one side to the sliding part and on the other
side to the fixed frame, and always active on the sliding
part. In the case of chests of drawers, the accumulator
usually accumulates energy only on an initial stretch of
the drawer opening step, after which it is automatically
disengaged from the drawer and kept loaded. When the
user closes the drawer again, in the final stretch of the
closing step (corresponding to the initial stretch of the
opening step) the accumulator is automatically re-en-
gaged on the drawer which, at this point, can be released
by the user, its closing being automatically completed by
the closing device. The elastic return means used may
be spiral or helical springs, with one end engaged on the
sliding part and one end engaged on the fixed frame.
[0013] Whether the piece of furniture is equipped with
an automatic closing device for the sliding part, or such
an automatic closing device is not present and closing is
carried out by the user by hand, to prevent closing from
being too violent, the pieces of furniture are fitted with
devices for slowing the closing. These devices for slow-
ing the closing dampen the motion of the sliding part at
least during the closing step (or during the final part of
the closing step).

[0014] There are known devices for slowing the closing
comprising a straight rack and a slowing unit engaging
on the rack. In the slowing unit a pinion, which engages
on the rack, is subject to the action of a damper which
slows the rotation of the pinion. The rack is positioned
parallel with the direction of motion of the sliding part and
may either be fixed to the frame (in which case the slowing
unit is fixed to the sliding part), or to the sliding part (in
which case the slowing unit is fixed to the frame). The
rack may be the same length as the stroke of the sliding
part, in which case the pinion always remains engaged
on the rack. Alternatively, the rack may be shorter than
the stroke of the sliding part, in which case the pinion and
rack only engage with one another for a stretch of the
sliding part stroke (usually the final stretch of the closing
step). During sliding part motion, when the rack and pin-
ion engage with one another, the rack transmits the mo-
tion of the sliding part to the pinion, which in turn begins
to rotate about its own axis. The rotation of the pinion is
slowed by the action of the damper and this causes the
device to apply a slowing action on sliding part motion.
[0015] In particular, document JP 11-159237 illus-
trates a slowing device of this type, applied to a sliding
door. The slowing unit is enclosed in a case fixed to the
sliding wing of the door, whilst the rack, which is at least
as long as the sliding wing stroke between the closed
position and the open position, is fixed to the door frame
parallel with the sliding wing direction of motion. The rack
passes through the slowing unit, going through an inlet



3 EP 1911 919 A1 4

and an outlet made in the case enclosing the slowing
unit. The pinion, inside the case, is always engaged on
the rack. During movement of the sliding wing, the case
slides on the rack, which remains fixed to the frame, and
the pinion is made to rotate by the rack which transmits
the motion of the sliding part to it.

[0016] Slowing devices of this type have several dis-
advantages.
[0017] In particular, in order to operate the system re-

quires the pinion and rack to always be perfectly en-
gaged, at least in the stretch in which the slowing action
must be applied. This necessitates precision mounting
of the device and/or requires that between the sliding
part and the frame, over time, there must not be any play
which could cause the pinion to disengage from the rack.
Irregularities in the mounting of the device and/or of the
sliding part on the frame may also result in misalignments
between the rack and pinion, causing irregularities in the
interaction between the teeth of the pinion and of the
rack, with consequent anomalous operation of the device
and interference with sliding part normal sliding. Second-
ly, the rack and pinion are substantially rigid elements
and the rack must be mounted at a precise angle and in
a substantially predetermined position. This greatly limits
the possibilities for housing the device, above all in sys-
tems with complex hardware and which must be placed
on the piece of furniture in spaces which are small or
subject to strict constraints. For example, this is the case
for slide-away doors, in which the door is inserted in a
box structure integrated in a counterframe and built into
in a wall. This is also the case for full-height wardrobes,
in which the hardware which allows the sliding doors to
slide is positioned above the wardrobe box and behind
the wings, in the limited space between the top of the
wardrobe and the ceiling of the room in which the ward-
robe is located. Moreover, in the latter case the usual
machining of the parts of the piece of furniture by the
manufacturers requires the fixing screws of the various
parts of the hardware to be in positions predetermined
by holes made by the machines used to machine the
various parts of the piece of furniture. Therefore, in this
case, the system is subject to further constraints, in par-
ticular constraints on the maximum depth of the system
in the direction of movement away from the plane in which
the sliding wings lie. The connection between the rack
and pinion typical of the prior art also tends to be noisy.
[0018] The aim of the present invention is to overcome
the above-mentioned disadvantages, providing a device
for slowing the closing of sliding parts of pieces of furni-
ture such as doors, wardrobes, chests of drawers and
the like, which allows highly flexible mounting and use
without the need for special and delicate mounting and
adjustment operations and/or without upsetting its oper-
ation due to misalignments and/or settling of the parts of
the piece of furniture relative to one another during use,
at the same time guaranteeing a substantially constant
s lowing force potentially on the entire stroke of the sliding
part.
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[0019] The invention also has for an a im to provide a
closing device for sliding parts of pieces of furniture such
as doors, wardrobes, chests of drawers and the like, com-
prising the slowing device in accordance with the inven-
tion.

[0020] Anotheraimoftheinventionisto provide apiece
of furniture comprising atleast one sliding part associated
with a fixed frame, in particular a sliding door or a ward-
robe with sliding wings, which uses a slowing device in
accordance with the invention and/or a c losing device
in accordance with the invention.

[0021] Accordingly, the present invention achieves
these aims and others, more apparent in the description
which follows, with a device for slowing the closing of
sliding parts of pieces of furniture such as doors, ward-
robes, chests of drawers and the like, with a closing de-
vice and with a piece of furniture, each having the struc-
tural and functional features described in the independ-
ent claims herein, further embodiments being described
in the dependent claims herein.

[0022] The invention is described in more detail below
with reference to the accompanying drawings, which il-
lustrate a preferred, non-limiting embodiment and in
which:

- Figure 1is a front view of a piece of furniture (in the
case in question a slide-away door) with the sliding
part in the closed position, on which the slowing de-
vice in accordance with the invention is applied;

- Figure 1aillustrates a detail of Figure 1, showing the
slowing device in accordance with the invention;

- Figure 2 is a top view, partly in cross-section and
with some parts cut away to better illustrate others,
of the piece of furniture of Figure 1 on which the
slowing device of Figure 1 is applied. It also shows
the presence of a closing device using the slowing
device in accordance with the invention without the
lid of the slowing unit case;

- Figure 3 illustrates a detail from Figure 2, but with
the slowing device fitted with the lid of the slowing
unit case, showing the slowing unit of the slowing
device in accordance with the invention, in particular
its case, with the related motion transmission ele-
ment passing through it;

- Figure 4 is a schematic perspective view, with some
part cut away to better illustrate others, of the piece
of furniture, the slowing device applied to it and the
closing device which uses it, illustrated in Figures 1
to 3;

- Figure 5 illustrates a detail from Figure 2, showing
the slowing unit of the slowing device in accordance
with the invention, with the motion transmission el-
ement passing through it;

- Figure 6 is an enlarged view of the detail of Figure
5, illustrating the structure of the slowing unit and its
interaction with the related motion transmission ele-
ment;

- Figure 7 illustrates another detail from Figure 2,
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showing part of the fixing means of the motion trans-
mission element in the particular case of a slide-
away door;

- Figure 8 is a schematic perspective view of a detail
of the slowing unit case, through which the motion
transmission element passes;

- Figure 9is a schematic perspective view of the detail
of Figure 8, but showing removable means for lock-
ing the motion transmission element to the slowing
unit;

- Figure 9a is a front view of the detail of Figure 9;

- Figure9bis afrontview of the slowing device slowing
unit with the lid removed and showing removable
means for locking the motion transmission element
to the slowing unit;

- Figure 10 is a schematic plan view of the curved
path, within the slowing unit, along which the motion
transmission element extends, and also showing
some geometrical relationships between the various
parts;

- Figure 11 is a schematic plan view of an orthogonal
projection of the elements of Figure 10 in a plane
perpendicular to the axis of rotation of the slowing
unit rotary body, showing some geometrical relation-
ships between the parts.

[0023] With reference to the accompanying drawings,
the numeral 1 denotes a device for slowing the closing
of sliding parts of pieces of furniture such as doors, ward-
robes, chests of drawers and the like.

[0024] The device 1 for slowing the closing of sliding
parts of pieces of furniture such as doors, wardrobes,
chests of drawers and the like comprises a slowing unit
2, which is applicable either on a sliding part 3 of a piece
of furniture 4 or on a fixed frame 5 of the piece of furniture
4. The slowing device 1 also comprises a motion trans-
mission element 6 which is applicable t o the fixed frame
5 when the slowing unit 2 is applied to the sliding part 3,
or which is applicable to the sliding part 3 when the slow-
ing unit 2 is applied to the fixed frame 5.

[0025] The motiontransmission element 6 extends be-
tweenits firstend 7 and its second end 8, passing through
the slowing unit 2 in a coupling zone 10 where the motion
transmission element 6 is coupled to the slowing unit 2.
The slowing unit 2 in turn comprises a rotary body 11
free to rotate about an axis of rotation 12 and a rotation
damper (notillustrated) acting on the rotation of the rotary
body 11. The rotary body 11 is operatively connected to
the motion transmission element 6 in the coupling zone
10. During the motion of the slowing unit 2 along the
motion transmission element 6 between the first and sec-
ond ends 7, 8, (motion which when the slowing device 1
is applied is due to the relative motion between the sliding
part 3 and the fixed frame 5), the coupling zone 10 slides
along the motion transmission element 6 between the
first and second ends 7, 8 and the rotary body 11 is made
to rotate due to the operative connection with the motion
transmission element 6, with a consequent slowing ac-

10

15

20

25

30

35

40

45

50

55

tion by the rotation damper on the relative motion. There-
fore, when the slowing device 1 is applied, this causes a
slowing action on the motion of the sliding part 3 relative
to the frame 5.

[0026] The motion transmission element 6 is flexible
and, in the coupling zone 10, comprises a coupling
stretch 110 for coupling to the rotary body 11 in which
the motion transmission element 6 is in contact with a
lateral surface portion 17 of the rotary body 11 and as-
sumes a curvature predetermined by the lateral surface
portion 17 of the rotary body 11, thus forming an arc of
contact with the rotary body 11.

[0027] The slowing device 1 also comprises tensioning
means 200, acting on the motion transmission element
6 at least when the slowing device 1 is applied, which
tension the motion transmission element 6 against the
rotary body 11 at least at the arc of contact of the motion
transmission element 6 with the rotary body 11.

[0028] When the slowing device 1 is applied on the
piece of furniture 4, (for example with the first and second
ends of the motion transmission element 6 fixed either
to the fixed frame 5 or to the sliding part 3), every time
the sliding part 3 moves in one sliding direction, the slow-
ing unit 2 moves relative to the line joining the first and
the second ends 7, 8 of the motion transmission element
6 and the coupling zone 10 slides a long the motion trans-
mission element 6. Due to the action of the tensioning
means 200, the motion transmission element 6 is always
coupled with the lateral surface portion 17 of the rotary
body 11, so that it always maintains on it, during coupling
zone 10 sliding along the motion transmission element
6, the arc of contact with the rotary body 11 formed by
the coupling stretch 110. The coupling between the mo-
tion transmission element 6 and the rotary body 11 is
guaranteed once the first and second ends 7, 8 have
been fixed to the frame 5 (when the s lowing unit 2 is
fixed to the sliding part 3) or to the sliding p art 3 (when
t he s lowing u nit 2 is fixed t o the frame 5), s 0 as to
generate a sufficient tension in the motion transmission
element 6 at least in the coupling zone 10 by means of
the action applied by the tensioning means 200 combined
with the flexibility of the motion transmission element 6.
The arc of contact of the motion transmission element 6
with the rotary body 11 (formed by the coupling stretch
110) allows the transmission of motion to the rotary body
11 and, therefore, rotation of the rotary body. The rotation
damper acts on the rotation of the rotary body 11 and
causes a consequent slowing action on the motion of the
sliding part 3. The coupling between the motion trans-
mission element 6 and the rotary body 11 in the invention
is very different from the coupling between the pinion and
the rack typical of the prior art. According to the prior art,
the coupling between the pinion and the rack can sub-
stantially (in a generic cross-section normal to the axis
of rotation of the pinion) be likened to the contact between
two points belonging one to the pitch circle of the pinion
(that is to say, to the circle whose radius is equal to the
pitch circle radius of the pinion) and one to the pitch circle
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of the rack (that is to say, the circle of substantially infinite
radius which representsiit, the rack having an infinite pitch
circle radius). In fact, the points of contact are on the
teeth of the two devices (pinion and rack) and move with
variations in the coupling along involute curves of a circle
(in one of the possible embodiments of the toothing). It
is well known that this type of connection always results
in three steps: an engagement step (the moment of first
contact between the teeth), a transmission step (move-
ment of the two points of contact a long the curve de-
scribed by the tooth in a generic cross-section normal to
the axis of rotation of the pinion), a detachment step. In
the case of the coupling between the pinion and the rack,
said three steps involve a very small number of teeth,
even only one, and it is well known that the steps are
noisy and there may be play between the components.
If the idea expressed above were to be simplified using
the term "point contact", the coupling between the pinion
and the rack typical of the prior art could be described
as a "point coupling". In contrast, it may be said that in
the slowing device 1 in accordance with the invention the
coupling between the motion transmission element 6 and
the rotary body 11 is not a point coupling, like that of the
rack and pinion typical of the prior art, but is created on
an arc of contact wrapped around a lateral surface por-
tion, which is not a point, of the rotary body 11. In practice
the steps of first contact (in the previous case defined as
engagement) and detachment, involve only the end
points of the motion transmission element 6 belonging
to the coupling stretch 110 and, that is to say, only the
ends of the arc of contact, whilst all of the other points of
the motion transmission element 6 belonging to the cou-
pling stretch 110 (and not just two points as in the previ-
ous case) and, therefore, all of the other points of the arc
of contact other than the ends, contribute to the trans-
mission of mechanical energy between the two elements.
Due to this, the coupling between the motion transmis-
sion element 6 and the rotary body 11 is also guaranteed
in the presence of mounting irregularities of the slowing
device 1 and/or in the presence of settling between the
sliding part 3 and the frame 5 (and/or in the presence of
tolerances or mounting irregularities in the latter compo-
nents). Such irregularities, tolerances and settling may
either be absorbed by relative reductions in the length of
the arc of contact of the motion transmission element 6
with the rotary body 11 (length reductions which, at least
within certain limits, do not have significant consequenc-
es on the transmission of motion from the motion trans-
mission element 6 to the rotary body 11 and, therefore,
on the related slowing action), or they may result in in-
creases in the length of the arc of contact of the motion
transmission element 6 with the rotary body 11 (length
increases which, in contrast, promote further connection
between the motion transmission element 6 and the ro-
tary body 11).

[0029] The non-point, contact arc type of coupling be-
tween the motion transmission element 6 and the rotary
body 11 tends to cause the slowing force to vary very
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little (or be constant) along much of the stroke of the
sliding part 3 (and, therefore, of the coupling zone 10 and
the slowing unit 2) along the motion transmission element
6.

[0030] As already indicated, the slowing device 1 in
accordance with the invention may also be used when
the user closes the sliding part 3 manually.

[0031] The slowing device 1 in accordance with the
invention is particularly useful, as indicated, if a sliding
part 3 closing device is present.

[0032] Inparticular, again with reference to the accom-
panying drawings, consider a closing device for sliding
parts of pieces of furniture such as doors, wardrobes,
chests of drawers and the like, comprising an accumu-
lator 30 of mechanical energy which is stably connectable
to the sliding part 3 of the piece of furniture 4 and, at the
same time, to the fixed frame 5 of the piece of furniture
4, and gradually accumulating mechanical energy during
a sliding part 3 opening step. When the sliding part 3 is
no longer held in the position reached during the opening
step, the accumulator releases the mechanical energy
accumulated, applying a closing force on the sliding part
3 which returns the sliding part 3 to the closed position.
When this closing device is connected to a slowing device
1 in accordance with the invention, the slowing device 1
applies a slowing action on the automatic closing of the
sliding part 3 due to the action of the accumulator 30.
The accumulator 30 comprises elastic return means 31
which are stably connectable on one side to the sliding
part 3 and on the other side to the fixed frame 5. The
elastic return means 31 may comprise various types of
springs. In particular, as illustrated in the accompanying
drawings, the elastic return means 31 may comprise a
helical spring, or (notillustrated) a spiral spring. The clos-
ing device may also comprise preloading means 32 for
preloading the elastic return means 31, of the substan-
tially known type (for example a rotary reel on which a
cable 33 may be wound, the cable being connected to
one end of the elastic return means 31). The slowing
device 1, although it can be coupled to the action of the
closing device (and, therefore, can be part of the latter,
once both are installed in the piece of furniture 4), is in-
dependent of it and may be produced and marketed sep-
arately. Moreover, as already indicated, the slowing de-
vice 1 may even be applied in the absence of the closing
device and perform the task of slowing manual closing
of the sliding part by the user, to prevent closing from
being too violent.

[0033] As indicated, the invention also relates to a
piece of furniture 4, such as a door, wardrobe, chest of
drawers and the like, of the type comprising a fixed frame
5 and a sliding part 3 connected to the frame 5 and slid-
ably mobile, relative to the frame 5, along a sliding direc-
tion, between a closed position and an open position,
comprising a slowing device 1 in accordance with the
invention.

[0034] The accompanying drawings illustrate the par-
ticular case in which the slowing unit 2 is applied to the
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sliding part 3, whilst the motion transmission element 6
is applied to the frame 5. Obviously, the opposite config-
uration (slowing unit 2 applied to the frame 5 and motion
transmission element 6 applied to the sliding part 3) is
also possible.

[0035] The piece of furniture 4 may also, preferably,
comprise a closing device such as that described, cou-
pled to a slowing device 1 in accordance with the inven-
tion.

[0036] The piece of furniture 4 may be a sliding door
40 comprising a sliding wing 41, the sliding wing 41 co-
inciding with the sliding part 3. The fixed frame 5 com-
prises elements fixed to the door jambs and lintel (which
may be the jambs and lintel themselves). In the case of
slide-away doors, the fixed frame 5 comprises a coun-
terframe 42 forming a box structure 43 into which at least
part of the sliding wing 41 slides with the door in the open
position.

[0037] The slowing device 1 acts on the motion of the
sliding wing 41. If there is a closing device, the closing
device and the related slowing device 1 act on the sliding
wing 41.

[0038] The slowing unit 2 is illustrated applied on an
upper face 44 of the sliding wing 41, the face hidden by
the upper horizontal cornice of the sliding door when the
sliding door is of the slide-away type. In particular, in this
case, the axis of rotation 12 of the rotary body 11 is par-
allel to the plane in which the sliding wing 41 lies. The
slowing unit 2 may also be fixed on one of the lateral
faces 45, 46 of the sliding wing 41. In this case, the axis
of rotation 12 of the rotary body 11 is preferably perpen-
dicular to the plane in which the sliding wing 41 lies. In
particular situations, the slowing unit may be inserted in
the front striker side 47 of the sliding wing 41, or on the
side 48 of the sliding wing 41 opposite the front striker
side 47. The side 48 of the sliding wing 41 opposite the
front striker side 47 is usually hidden in the box structure
43 if the latter is present.

[0039] Inthe accompanying drawings, the slowing de-
vice 1 is illustrated applied to a piece of furniture 4 con-
sisting of a door with a slide-away wing (for example a
partition between two rooms inside a building, or sepa-
rating the outside and inside of a building). However, it
may also be applied without particular problems to other
types of pieces of furniture 4, in particular: to sliding doors
not of the slide-away type (for example even sliding doors
for exteriors), to wardrobes with sliding wings, to chests
of drawers and the like.

[0040] Thefollowingisadescription of some examples
of preferable application.

[0041] The piece of furniture 4 may be a wardrobe with
at least one sliding wing associated with the frame 5, the
sliding wing coinciding with the sliding part 3. In this case,
the slowing device 1 acts on the motion of the sliding
wing. Ifthere is a closing device, the latter and the slowing
device 1 both act on the sliding wing.

[0042] Appropriately, the wardrobe may comprise at
leasttwo slidingwings and atleast two respective slowing
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devices in accordance with the invention, each acting on
the motion of a respective sliding wing. In this case, the
wardrobe may also have at least two closing devices,
each acting on a respective sliding wing. Coupled to each
closing device and acting on the same sliding wing, there
is one respective slowing device 1 of the at least two
slowing devices 1 in accordance with the invention and
referred to above.

[0043] Preferably (to avoid taking up space inside the
wardrobe container compartment) the slowing device 1
may be mounted on the outside of the wardrobe, above
the high part of the fixed frame 5, in particular hidden
from view by a portion of the sliding wing rising above
the high part of the frame 5. In this case, the slowing unit
2 of the slowing device 1 may be mounted on the sliding
wing on the outside of the wardrobe and above the high
part of the frame 5, the motion transmission element 6
being fixed to the frame 5 by its first and second ends 7,
8. Obviously, the opposite configuration (that is to say,
with the slowing unit 2 fixed to the frame 5, above the
high part of the latter, whilst the motion transmission el-
ement 6 is fixed to the sliding wing by its first and second
ends 7, 8) is also possible.

[0044] Alternatively to the configuration described
above, the slowing device 1 may be mounted inside the
wardrobe, below the high part of the fixed frame 5, in the
container compartment of the wardrobe, in particular hid-
den from view by the respective sliding wing. In this case,
the slowing device 1 slowing unit 2 may be mounted on
the sliding wing 3 inside the wardrobe and below the high
part of the frame 5, the motion transmission element 6
being fixed to the frame 5 by its first and second ends 7,
8. Obviously, the opposite configuration (that is to say,
with the slowing unit 2 fixed to the frame 5, below the
high part of the latter, whilst the motion transmission el-
ement 6 is fixed to the sliding wing by its first and second
ends 7, 8) is also possible.

[0045] In both of the configurations described above
the slowing unit2 may be mounted with the axis of rotation
12 of the rotary body 11 perpendicular to the plane of the
sliding wing. Alternatively, the slowing unit 2 may be
mounted with the axis of rotation 12 of the rotary body
11 parallel to the plane of the sliding wing.

[0046] Below is a detailed description of further details
of the slowing device 1 in accordance with the invention
which, unless otherwise specified, are understood to be
applicable to all of the examples of the closing device
and pieces of furniture indicated above.

[0047] Advantageously, as illustrated in particular in
Figures 10 and 11, in the slowing device 1 in accordance
with the invention, the arc of contact of the motion trans-
mission element 6 with the rotary body 11 (formed by the
coupling stretch 110), has two extremities E1, E2 whose
orthogonal projections P1, P2 in a plane P perpendicular
to the axis of rotation 12 of the rotary body 11 form, with
the point of intersection Pl between the plane P perpen-
dicular to the axis of rotation 12 of the rotary body 11 and
the axis of rotation 12 itself, two segments 20, 21 which
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between them form, at the point of intersection PI, a pre-
determined angle A other than zero and a function of the
desired degree of coupling between the motion transmis-
sion element 6 and the rotary body 11. In Figure 11 the
plane P perpendicular to the axis of rotation 12 of the
rotary body 11 coincides with the plane of the drawing.
[0048] Opportunely, the predetermined angle A is at
least 120 degrees. This guarantees that in most condi-
tions and for every type of coupling between the motion
transmission element 6 and the rotary body 11, the mo-
tion transmission element 6 always transmits the motion
of the sliding part 3 to the rotary body 11, causing the
latter to rotate.

[0049] The predetermined angle A is preferably 180
degrees. However, greater angles are allowed (and in
some cases they are preferable, as indicated below, de-
pending on the type of coupling between the rotary body
11 and the motion transmission element 6).

[0050] The tensioning means 200 comprise fixing
means 22 for fixing the first and second ends 7, 8 either
to the fixed frame 5 when the slowing unit 2 is applied to
the sliding part 3, or to the sliding part 3 when the slowing
unit 2 is applied to the fixed frame 5. In the absence of
other elements in the tensioning means 200, by appro-
priately positioning the fixing means 22 it is possible to
directly define and/or vary the length of the arco of contact
of the motion transmission element 6 with the rotary body
11 (formed by the coupling stretch 110).

[0051] Advantageously, in the slowing device 1 in ac-
cordance with the invention:

- themotiontransmission element 6 extends, between
its first and second ends 7, 8, along a curve 9;

- the slowing unit 2 comprises a first direction diverter
13 located in a predetermined position relative to the
rotary body 11 and before the rotary body 11 going
along the curve 9 from the first end 7 to the second
end 8;

- the motion transmission element 6 comprises, one
consecutive to the other: a first stretch | between the
first end 7 and the first diverter 13; a second stretch
Il of contact with a portion 15 of a contact surface of
the first diverter 13, in which the motion transmission
element 6 assumes a curvature determined by the
portion 15 of the contact surface of the first diverter
13 and is subject to a first direction diversion main-
taining the portion 15 of the contact surface of the
first diverter 13 on a first side 16 of the curve 9; a
third stretch Ill between the first diverter 13 and the
rotary body 11; a fourth stretch 1V of coupling to the
rotary body 11, in which the motion transmission el-
ement 6 assumes a curvature determined by the lat-
eral surface portion 17 of the rotary body 11 and is
subject to a second direction diversion maintaining
the rotary body 11 on a second side 18 of the curve
9 located on the opposite side to the first side 16.

[0052] The first direction diverter 13 tensions the mo-
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tion transmission element 6 against the rotary body 11
and is part of the tensioning means 200.

[0053] Obviously, the fourth stretch IV of coupling to
the rotary body 11 coincides with the coupling stretch
110 between the motion transmission element 6 and the
rotary body 11 and, therefore, coincides with the arc of
contact they form.

[0054] The second, third and fourth stretches II, 111, IV
of the motion transmission element 6 are in the coupling
zone 10. The presence and action of the first direction
diverter 13 (which also tensions the motion transmission
element 6 against the rotary body 11) and of the rotary
body 11, once the first and second ends 7 and 8 have
been fixed to the frame 5 (when the slowing unit 2 is
applied on the sliding part 3) or to the sliding part 3 (when
the slowing unit 2 is applied to the frame 5) so as to
generate sufficient tension on the motion transmission
element 6, forces the motion transmission element 6 to
follow a "slalom" in the coupling zone 10, thanks to the
flexibility of the motion transmission element 6 itself.
Thanks to this, the length of the arc of contact of the
motion transmission element 6 with the rotary body 11
(formed by the coupling stretch 110) isindependent, with-
in ample tolerance limits, of the positioning of the first
end 7 and the angle (or inclination) of the first stretch |
relative to the other portions of the motion transmission
element 6. This allows a considerable increase in the
flexibility of use and mounting thanks to the relative free-
dom of positioning of the first end 7 and angling of the
first stretch | relative to the other portions of the motion
transmission element 6. Moreover, as indicated (and all
the more so in this case), the non-point, contact arc type
of coupling between the motion transmission element 6
and the rotary body 11 tends to cause the slowing force
to vary very little (or even to be constant) along much of
the stroke of the sliding part 3 (and, therefore, of the cou-
pling zone 10 and of the slowing unit 2 along the motion
transmission element 6).

[0055] Advantageously, the position of the first direc-
tion diverter 13 relative to the rotary body 11 is adjustable.
This means that the motion transmission element 6 can
always be kept taut at least in the coupling zone 10, al-
ways guaranteeing optimum operating conditions even
when the motion transmission element 6 is subject to
settling (for example, settling due to variations in length
caused by thermal effects or the like if the motion trans-
mission element 6 is made of rubber or flexible plastic)
and/or when the piece of furniture 4 is subject to settling
during use.

[0056] The first direction diverter 13 preferably has a
position variable around a predetermined point which is
fixed relative to the rotary body 11 and is subject to the
action of elastic preloading means designed to hold it
constantly pressed against the motion transmission ele-
ment 6 at least when the first and second ends 7, 8 of
the motion transmission element 6 are both fixed to the
fixed frame 5, if the slowing unit 2 is fixed to the sliding
part 3, or when said ends are fixed to the sliding part 3,
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if the slowing unit 2 is fixed to the fixed frame 5.
[0057] Moreover, advantageously and preferably:

- the slowing unit 2 comprises a second direction di-
verter 14 located in a predetermined position relative
to the rotary body 11 and after the rotary body 11
giong along the curve 9 from the first end 7 to the
second end 8;

- the motion transmission element 6 comprises, one
consecutive to the other: a fifth stretch V between
the rotary body 11 and the second diverter 14 con-
secutive to the fourth stretch IV; a sixth stretch VI of
contact with a portion 19 of a contact surface of the
second diverter 14, in which the motion transmission
element 6 assumes a curvature determined by the
portion 19 of the contact surface of the second di-
verter 14 and is subject to a third direction diversion,
maintaining the portion 19 of the contact surface of
the second diverter 14 on the first side 16 of the curve
9; a seventh stretch VIl between the second diverter
14 and the second end 8;
the second direction diverter 14 tensioning the mo-
tion transmission element 6 against the rotary body
11 and being part of the tensioning means 200.

[0058] Thus, the action of the second direction diverter
14 assists the action of the first direction diverter 13. In
this case, the second, third, fourth, fifth and sixth stretch-
es I, lll, IV, V, VI of the motion transmission element 6
are in the coupling zone 10. Due to the "slalom" which
the motion transmission element 6 has to follow, thanks
to its flexibility, in the coupling zone 10 as a result of the
presence and action of the first and second direction di-
verters 13, 14 (which also tension the transmission ele-
ment 6 against the rotary body 11) and of the rotary body
11, the connection between the motion transmission el-
ement 6 and the rotary body 11 is guaranteed, once the
first and second ends 7, 8 have been fixed to the frame
5 or to the sliding part 3 so as to generate sufficient ten-
sion on the motion transmission element 6. Thanks to
the above-mentioned devices, said connection between
the motion transmission element 6 and the rotary body
11 is guaranteed even when the first and the seventh
stretches I, VII of the motion transmission element 6 are
angled differently to one another within ample angular
limits. The length of the arc of contact of the motion trans-
mission element 6 with the rotary body 11 (formed by the
coupling stretch 110 for the coupling of the motion trans-
mission element 6 to the rotary body 11) is independent,
within ample tolerance limits, not only of the positioning
of the first end 7 and the angle (or inclination) of the first
stretch | relative to the other portions of the motion trans-
mission element 6, but also of the positioning of the sec-
ond end 8 and the angle (or inclination) of the seventh
stretch VII relative to the other portions of the motion
transmission element 6. This allows a further, consider-
able increase in the flexibility of use and mounting thanks
to the relative freedom of positioning of the first and sec-
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ond ends 7, 8 and angling of the first and seventh stretch-
es |, Vll relative to the other portions of the motion trans-
mission element 6. Consequently, guaranteeing the sta-
ble connection between the motion transmission element
6 and the rotary body 11 within such a wide range of
possible conditions means also guaranteeing the pres-
ence and effectiveness of the slowing action on the mo-
tion of the sliding part 3 due to the action developed by
the rotation damper on the rotary body 11 in an equally
wide range of conditions.

[0059] In this way, the slowing device 1 in accordance
with the invention guarantees a very high level of flexibility
of use and mounting in very different situations, even
where it would be impossible to apply prior art devices.
Moreover, as indicated (and all the more so in this case),
the non-point, contact arc type of connection between
the motion transmission element 6 and the rotary body
11 tends to cause the slowing force to vary very little (or
even to be constant) along much of the stroke (or all of
the stroke) of the sliding part 3 (and, therefore, of the
coupling zone 10 and the slowing unit 2 along the motion
transmission element 6). Moreover, thanks to the struc-
ture of the slowing device 1 according to this preferred
embodiment of the invention, operation of the slowing
device 1 is largely insensitive to tolerances for mounting
the sliding part 3 on the fixed frame 5, and to relative
settling between the two during use.

[0060] Again, with the aim to keep the motion trans-
mission element 6 continuously taut at least in the cou-
pling zone 10, so as to always guarantee optimum oper-
ating conditions even when the motion transmission el-
ement 6 is subject to settling (for example, if made of
rubber or flexible plastic material, to variations in the
length caused by thermal effects or the like) and/or when
the piece of furniture 4 is subject to settling during use,
when both the first and second direction diverters 13, 14
are present in the slowing device 1, the position of at
least one of the first and second direction diverters 13,
14 relative to the rotary body 11 is adjustable. Appropri-
ately, the position of both the first and the second direc-
tion diverters 13, 14 relative to the rotary body 11 is ad-
justable.

[0061] In a preferred embodiment of the invention, at
least one of the first and second direction diverters 13,
14 has a position variable around a predetermined point
which is fixed relative to the rotary body 11 and is subject
to the action of elastic preloading means designed to
keep it constantly pressed against the motion transmis-
sion element 6 at least when the first and second ends
7, 8 of the motion transmission element 6 are both fixed
to the fixed frame 5, if the slowing unit 2 is fixed to the
sliding part 3, or when said ends are fixed to the sliding
part 3, if the slowing unit 2 is fixed to the fixed frame 5.

[0062] In this way the system adjusts itself according
to any settling. Advantageously, both the first direction
diverter 13 and the second diverter 14 have a position
variable around a respective predetermined point which
is fixed relative to the rotary body 2 and they are subject
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to the action of elastic preloading means designed to hold
them constantly pressed against the motion transmission
element 6 at least when the first and second ends 7, 8
of the motion transmission element 6 are both fixed to
the fixed frame 5, if the slowing unit 2 is fixed to the sliding
part 3, or when said ends are fixed to the sliding part 3,
if the slowing unit 2 is fixed to the fixed frame 5.

[0063] Opportunely, the middle point M2 of the second
stretch Il, the middle point M4 of the fourth stretch IV and
the middle point M6 of the sixth stretch VI form the ver-
tices of a first triangle T1.

[0064] In one embodiment of the invention, the axis of
rotation 12 of the rotary body 11 is transversal to the
plane of the first triangle T1. The axis of rotation 12 of
therotary body 11 is preferably perpendicular to the plane
of the first triangle T1.

[0065] Appropriately, the geometric centre of gravity
of the first direction diverter 13, the geometric centre of
gravity of the second direction diverter 14 and the geo-
metric centre of gravity of the rotary body 11 are the ver-
tices of a second triangle T2.

[0066] The rotary body 11 has cylindrical symmetry
about the axis of rotation 12.

[0067] The rotation damper (not illustrated) acting on
the rotation of the rotary body 11 is an element of the
known type. In particular, it may engage in various ways
on the axis of rotation 12 of the rotary body 11 and act
on the latter by means of a rheological device (for exam-
ple containing one or more viscous liquids). Moreover,
again in the known way, the rotation damper may be con-
figured to exert damping action only on one of the two
directions of rotation of the rotary body 11, in particular
on that corresponding to motion of the sliding part 3 in
the closing direction.

[0068] The diameter of the rotary body 11 is predeter-
mined according to the desired slowing force.

[0069] In a preferred embodiment of the invention, il-
lustrated in the accompanying drawings, the third and
fifth stretches lll, V are straight. The third and fifth stretch-
es lll, V may also be parallel with one another (this case
usually corresponds to the condition in which the prede-
termined angle A is 180 degrees).

[0070] Ina preferred embodiment, illustrated in the ac-
companying drawings, the first and seventh stretches |,
VII are straight at least when the first and second ends
7, 8 of the motion transmission element 6 are both fixed
to the fixed frame 5, if the slowing unit 2 is fixed to the
sliding part 3, or when said ends are fixed to the sliding
part 3, if the slowing unit 6 is fixed to the fixed frame 5.

[0071] The first and seventh stretches |, VIl may be
collinear at least when the first and second ends 7, 8 of
the motion transmission element 6 are both fixed to the
fixed frame 5, if the slowing unit 2 is fixed to the sliding
part 3, or when said ends are fixed to the sliding part 3,
if the slowing unit 6 is fixed to the fixed frame 5. This
condition may be used if both the first and seventh
stretches |, VII are parallel to the direction of sliding of
the sliding part 3.
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[0072] Figures 10 and 11 illustrate this embodiment,
showing the first and seventh stretches I, VIl with contin-
uous lines.

[0073] However, in a preferred embodiment of the in-
vention, the first and seventh stretches I, VII between
them form an acute angle forming a concavity facing the
opposite way to the concavity formed by the arc of contact
of the motion transmission element 6 with the rotary body
11 (Figures 10 and 11 illustrate this embodiment, show-
ing the first and seventh stretches I, VIl with dashed
lines). In particular, advantageously, between the first
and second ends 7, 8, the motion transmission element
6 assumes a "W"-shaped configuration with rounded cor-
ners at the second, fourth and sixth stretches I, 1V, VI.
[0074] This condition is preferable, because it allows
conditions which are the least anomalous possible for
coupling between the slowing unit 2 and the motion trans-
mission element 6. However, given the flexibility of the
motion transmission element 6 and the fact that the struc-
ture of the slowing device 1 in the coupling zone 10 is
such that it makes the coupling quite insensitive to ex-
ternal conditions, between the coupling zone and the first
and/or second end 7, 8 of the element 6 there may be
one or more direction diverters to adapt mounting of the
slowing device 1 even to a situation in which the piece
of furniture 4 is complex and has many hardware ele-
ments and accessories, so as to avoid problems of the
latter interfering with slowing device 1 operation.

[0075] The first and second direction diverters 13, 14
are usually, preferably, pulleys.

[0076] Inone embodimentof the invention the first and
second direction diverters 13, 14 are rolling elements.
[0077] The motion transmission element 6 is an open
belt whose two ends are the first and second ends 7, 8.
[0078] In a first embodiment, in the coupling stretch
110 coupling the motion transmission element 6 to the
rotary body 11 the belt is coupled to the rotary body 11
by friction caused by the tension to which the belt is sub-
jected. In this solution, the beltis preferably basically kept
completely taut along its entire length at a high (even if
not uniform) level of tension, fixing the first and second
ends 7, 8 of the belt forming the motion transmission
element 6 appropriately. In embodiments in which there
is at least the first direction diverter 13, as said, the cou-
pling is made on the fourth stretch IV of the motion trans-
mission element 6, which coincides with the coupling
stretch 110 coupling the motion transmission element 6
to the rotary body 11. In cases in which the coupling be-
tween the belt and the rotary body 11 is made by friction,
it is also particularly important that the predetermined
angle A (formed, at the point of intersection Pl between
the axis of rotation 12 and the plane P perpendicular to
it, by the two segments 20, 21 defined by the point of
intersection Pl and by the orthogonal projections P1, P2
ofthe extremities E1, E2 of the arc of contact of the motion
transmission element 6 with the rotary body 11 in the
plane P perpendicular to the axis of rotation 12 of the
rotary body 11) is, in the relative embodiment, at least
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120 degrees. This guarantees a coupling between the
motion transmission element 6 and the rotary body 11
sufficient to always cause the rotary body 11 to rotate.
In this situation, the predetermined angle A may be (and
preferably is) greater than 180 degrees.

[0079] The rotary body 2 is preferably a pinion and the
belt has teeth on a face which in the coupling stretch 110
coupling the motion transmission element 6 to the rotary
body 11 faces the rotary body 11, thus creating a pinion
- toothed belt coupling. This type of pinion - toothed belt
coupling creates a transmission of the so-called "syn-
chronous" type. The coupling between the motion trans-
mission element 6 and the rotary body 11 preferably pro-
duces a synchronous transmission. In embodiments in
which there is at least the first direction diverter 13, as
said, the coupling is made on the fourth stretch IV of the
motion transmission element 6, which coincides with the
coupling stretch 110 coupling the motion transmission
element 6 to the rotary body 11. In cases in which the
coupling between the belt and the rotary body 11 is the
pinion - toothed belt coupling described above, the pre-
determined angle A (formed, at the point of intersection
Pl between the axis of rotation 12 and the plane P per-
pendicular to it, by the two segments 20, 21 defined by
the point of intersection Pl and the orthogonal projections
P1, P2 of the extremities E1, E2 of the arc of contact of
the motion transmission element 6 with the rotary body
11 in the plane P perpendicular to the axis of rotation 12
of the rotary body 11) may be less than 120 degrees.
Rotation of the rotary body 11 under the action of the
motion transmission element 6 may be guaranteed suf-
ficiently by the coupling of even a few teeth. This latter
statement is all the more valid in embodiments of the
invention with simultaneous presence of both the first
and the second direction diverters 13, 14. Moreover,
when the coupling is of the pinion - toothed belt type,
there is no need to keep the belt, which forms the motion
transmission element 6, at a high level of tension (even
if not uniform) along its entire length: it is sufficient for
the tension to be at a good level in the coupling zone 10.
[0080] In the preferred case, with simultaneous pres-
ence of both the first and second direction diverters 13,
14, this good coupling can be guaranteed simply by the
type of coupling made between the toothed belt and the
slowing unit 2 in the coupling zone 10, once the belt is
pulled tight enough in the first stretch | and in the seventh
stretch VII. Therefore, this configuration is particularly
advantageous because it subjects the motion transmis-
sion element 6 to a lower level of stress and wear during
use, prolonging its life.

[0081] Even if, as already indicated, the opposite
mounting configuration is possible, the slowing unit 2 is
preferably applicable on the sliding part 3, whilst the mo-
tion transmission element 6 is applicable on the fixed
frame 5. In this case, the slowing device 1 in accordance
with the invention comprises fixing means 22 which con-
nect the first and second ends 7, 8 to the fixed frame 5.
These fixing means 22 may coincide with those which
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are part of the tensioning means 200. In turn these fixing
means 22 comprise at least one fixing element 23 with
a predominant dimension, to which a corresponding end
7, 8 of the motion transmission element 6 is fixed and
which has a slot 24 aligned according to the predominant
dimension of the fixing element 23 for the insertion of
screws for fixing to the fixed frame 5. The fixing element
23 is particularly useful when the features of the piece of
furniture 4 make it particularly complicated to fix at least
one of the ends 7, 8 of the motion transmission element
6 to the fixed frame 5. In particular this may happen when
the relative optimum fixing point is located in a position
which is difficult to reach. Let’s take as an example the
first end 7. Once the second end 8 has been fixed to the
frame 5 at the side of the sliding part 3 opening - closing
stroke opposite that to which the first end 7 must be fixed,
the fitter fixes the first end 7 to the fixing element 23 and
inserts the fixing element 23 in the zone which is difficult
to reach, keeping the slot 24 towards him. Once a suffi-
cient level of tension of the motion transmission element
6 is reached, the fitter can fix the fixing element 23 to the
frame 5, inserting the fixing screws in the slot 24 which
is still accessible, if the fixing element 23 is long enough.
This device is particularly important when the piece of
furniture 4 is a sliding door 40 with the sliding part 3 con-
sisting of a wing 41 which slides away into a box structure
43. In this case the fixing element 23 is fixed in the box
structure 43 and the slot 24 is located at one end 34 of
the fixing element 23 located towards the outside of the
box structure 43 along the sliding direction of the sliding
wing 41.

[0082] Advantageously,ina preferred embodimentthe
slowing device 1 in accordance with the invention com-
prises locking means 25 for locking the motion transmis-
sion element 6 to the slowing unit 2, acting at least at an
inlet 26 and an outlet 27 delimiting the coupling zone 10.
The locking means 25 can be removed after mounting
the slowing device 1 on the piece of furniture 4. In this
way, even when the motion transmission element 6 is
extremely flexible (for example when itis a belt) the slow-
ing device 1 can be transported free and disassembled
from the piece of furniture 4, keeping the transmission
element 6 taut in the coupling zone 10 and bending or
winding over itself the portion of motion transmission el-
ement 6 outside the coupling zone 10. For example, in
the embodiments of the invention involving use of at least
the first direction diverter 13, said portion comprises at
least the first stretch I. In another example, in embodi-
ments of the invention involving simultaneous use of the
first and second direction diverters 13, 14, said portion
comprises both the first stretch | and the seventh stretch
VIL.

[0083] After mounting the slowing device 1 on the
piece of furniture 4, the fitter removes the locking means
25, so that the coupling zone 10 can move along the
motion transmission element 6 and, therefore, allowing
slowed movement of the sliding part 3.

[0084] As illustrated in particular in Figures 9, 9a, 9b,
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the locking means 25 comprise, for example, two split
pins 250 which are applied on the motion transmission
element 6. The two split pins 250 may be inserted in two
respective through holes made in a base 280 of the slow-
ing unit respectively at the inlet 26 and the outlet 27. In
particular, the through holes can be made at projections
281 of base 280, made on an outer edge of the base.
[0085] Appropriately, the slowing device 1 comprises
a slowing unit case 28 with an inlet 26 and an outlet 27
for the motion transmission element 6, delimiting the cou-
pling zone 10. The case 28 may comprise a base 280 of
the slowing unit 2 (a base which in this case may coincide
with the above-mentioned base) and a lid 282 which can
be applied on the base 280. The locking means 25 com-
prise interference elements 29 acting between the motion
transmission element 6 and the walls of the case 28 at
the inlet 26 and the outlet 27. Said interference elements
29 may be, for example, again two split pins 250 fixed
on the motion transmission element 6. As described
above, the two split pins 250 may be inserted in two re-
spective through holes made in the base 280 of the slow-
ing unit respectively at the inlet 26 and the outlet 27. In
particular, the through holes can be made at projections
281 of base 280, made on an outer edge of the base. In
this case, the outer edge of the base 280 and the corre-
sponding projections 281 are considered part of the walls
of the case 28.

[0086] The invention has important advantages.
[0087] The slowing device disclosed may be effective-
ly applied to many situations and different structures of
pieces of furniture, in which mounting other slowing de-
vices would be difficult if not impossible. Moreover, the
non-point, contact arc type of coupling between the mo-
tion transmission element and the rotary body tends to
cause the slowing force to vary very little (or be constant)
along much of the stroke (or the entire stroke) of the slid-
ing part 3.

[0088] The non-point, contact arc type of coupling be-
tween the motion transmission element and the rotary
body allows a significant reduction in noise compared
with the rack and pinion coupling typical of the prior art.
In the case of the rack and pinion coupling typical of the
prior art, as indicated, a substantially "point" coupling is
created (in the sense described above) in which even
only one rack tooth at a time is coupled with a single
corresponding pinion tooth and when, during movement
of the sliding part, the couplign passes from one tooth to
the next there are detachments and impacts which tend
to be noisy. This effect is eliminated or greatly limited by
the arc coupling. The motion transmission element is
constantly in contact with the rotary body.

[0089] Even when, in the invention, the coupling is
made between a motion transmission element consisting
of a toothed open belt and a rotary body consisting of a
pinion, the coupling is never a point coupling, but always
an arc coupling, therefore many teeth are always en-
gaged on each other. In this case the term synchronous
transmission is used and the force transmitted by the
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system is constant along the entire coupling arc.

[0090] Operation of the slowing device in accordance
with the invention requires very few or no adjustments
and is not very sensitive to variations caused by settling
inside the device or slackening or movements by or play
between the various parts of the piece of furniture to
which the slowing device is applied. The invention de-
scribed can be modified and adapted in several ways
without thereby departing from the scope of the inventive
concept.

Claims

1. A device (1) for slowing the closing of sliding parts
of pieces of furniture such as doors, wardrobes,
chests of drawers and the like, comprising:

- a slowing unit (2) which is applicable either on
a sliding part (3) of a piece of furniture (4) or on
a fixed frame (5) of the piece of furniture (4);

- amotion transmission element (6) which is ap-
plicable to the fixed frame (5) when the slowing
unit (2) is applied to the sliding part (3), or which
is applicable to the sliding part (3) when the slow-
ing unit (2) is applied to the fixed frame (5);

where:

- the motion transmission element (6) extends
betweenits first and second ends (7, 8), passing
through the slowing unit (2) in a coupling zone
(10)

where the motion transmission element (6) is cou-
pled to the slowing unit (2);

- the slowing unit (2), in turn, comprises a rotary
body (11) free to rotate about an axis of rotation
(12) and a rotation damper acting on the rotation
oftherotary body (11), the rotary body (11) being
operatively connected to the motion transmis-
sion element (6) in the coupling zone (10);

- during the motion of the slowing unit (2) along
the motion transmission element (6) between
the first and second ends (7, 8), motion which
when the slowing device (1) is applied is due to
the relative motion between the sliding part (3)
and the fixed frame (5), the coupling zone (10)
slides along the motion transmission element (6)
between the first and second ends (7, 8) and the
rotary body (11) is made to rotate due to the
operative connection with the motion transmis-
sion element (6), with a consequent slowing ac-
tion by the rotation damper on the relative mo-
tion;

the slowing device being characterised in that:
- the motion transmission element (6) is flexible
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and, in the coupling zone (10), comprises a cou-
pling stretch (110) for coupling to the rotary body
(11) in which the motion transmission element
(6) is in contact with a lateral surface portion (17)
of the rotary body (11) and assumes a curvature
predetermined by the lateral surface portion (17)
of the rotary body (11), thus forming an arc of
contact with the rotary body (11);

- the slowing device (1) also comprises tension-
ing means (200), acting on the motion transmis-
sion element (6) at least when the slowing de-
vice (1) is applied, which tension the motion
transmission element (6) against the rotary body
(11) at least at the arc of contact of the motion
transmission element (6) with the rotary body

(11).

The slowing device (1) according to claim 1, char-
acterised in that the arc of contact of the motion
transmission element (6) with the rotary body (11),
formed by the coupling stretch (110), has two ex-
tremities (E1, E2) whose orthogonal projections (P1,
P2)inaplane (P) perpendicular to the axis of rotation
(12) of the rotary body (11) form, with the point of
intersection (PI) between the plane (P) perpendicu-
lar to the axis of rotation (12) of the rotary body (11)
and the axis of rotation (12) itself, two segments (20,
21) which between them form, at the point of inter-
section (PI), a predetermined angle (A) other than
zero and a function of the desired degree of coupling
between the motion transmission element (6) and
the rotary body (11).

The slowing device (1) according to claim 2, char-
acterised in that the angle (A) is at least 120 de-
grees.

The slowing device (1) according to claim 3, char-
acterised in that the angle (A) is 180 degrees.

The slowing device (1) according to any of the fore-
going claims, characterised in that the tensioning
means (200) comprise fixing means (22) for fixing
the first and second ends (7, 8) either to the fixed
frame (5) when the slowing unit (2) is applied to the
sliding part (3), or to the sliding part (3) when the
slowing unit (2) is applied to the fixed frame (5).

The slowing device (1) according to any of the fore-
going claims,
characterised in that:

- the motion transmission element (6) extends,
between its first and second ends (7, 8), along
a curve (9);

- the slowing unit (2) comprises a first direction
diverter (13) located in a predetermined position
relative to the rotary body (11) and before the
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rotary body (11) going along the curve (9) from
the first end (7) to the second end (8);

- the motion transmission element (6) compris-
es, one consecutive to the other: a first stretch
() between the first end (7) and the first diverter
(13); a second stretch (ll) of contact with a por-
tion (15) of a contact surface of the first diverter
(13), in which the motion transmission element
(6) assumes a curvature determined by the por-
tion (15) of the contact surface of the first diverter
(13) and is subject to a first direction diversion
maintaining the portion (15) of the contact sur-
face of the first diverter (13) on a first side (16)
of the curve (9); a third stretch (Ill) between the
first diverter (13) and the rotary body (11); a
fourth stretch (1V) of coupling to the rotary body
(11), in which the motion transmission element
(6) assumes a curvature determined by the lat-
eral surface portion (17) of the rotary body (11)
and is subject to a second direction diversion
maintaining the rotary body (11) on a second
side (18) of the curve (9) located on the opposite
side to the first side (16);

the first direction diverter (13) tensioning the mo-
tion transmission element (6) against the rotary
body (11) and being part of the tensioning
means (200).

7. The slowing device (1) according to claim 6, char-

acterised in that:

- the slowing unit (2) comprises a second direc-
tion diverter (14) located in a predetermined po-
sition relative to the rotary body (11) and after
the rotary body (11) going along the curve (9)
from the first end (7) to the second end (8);

- the motion transmission element (6) compris-
es, one consecutive to the other: a fifth stretch
(V) between the rotary body (11) and the second
diverter (14) consecutive to the fourth stretch
(IV); a sixth stretch (V1) of contact with a portion
(19) of a contact surface of the second diverter
(14), in which the motion transmission element
(6) assumes a curvature determined by the por-
tion (19) of the contact surface of the second
diverter (14) and is subject to a third direction
diversion, maintaining the portion (19) of the
contact surface of the second diverter (14) on
the first side (16) of the curve (9); a seventh
stretch (VIl) between the second diverter (14)
and the second end (8);

the second direction diverter (14) tensioning the
motion transmission element (6) against the ro-
tary body (11) and being part of the tensioning
means (200).

8. The slowing device (1) according to claim 7, char-

acterised in that the middle point (M2) of the second
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stretch (Il), the middle point (M4) of the fourth stretch
(IV) and the middle point (M6) of the sixth stretch
(VI) form the vertices of a first triangle (T1).

The slowing device (1) according to claim 8, char-
acterised in that the axis of rotation (12) of the rotary
body (11) is transversal to the plane of the first tri-
angle (T1).

The slowing device (1) according to claim 9, char-
acterised in that the axis of rotation (12) of the rotary
body (11) is perpendicular to the plane of the first
triangle (T1).

The slowing device (1) according to any of the claims
from 7 to 10, characterised in that the geometric
centre of gravity of the first direction diverter (13),
the geometric centre of gravity of the second direc-
tion diverter (14) and the geometric centre of gravity
of the rotary body (11) are the vertices of a second
triangle (T2).

The slowing device (1) according to any of the claims
from 7 to 11, characterised in that the third stretch
() and the fifth stretch (V) are straight.

The slowing device (1) according to claim 12, char-
acterised in that the third stretch (lll) and the fifth
stretch (V) are parallel with one another.

The slowing device (1) according to any of the claims
from 7 to 13, characterised in that the first and sev-
enth stretches (1, VII) are straight at least when the
first and second ends (7, 8) of the motion transmis-
sion element (6) are both fixed to the fixed frame (5),
if the slowing unit (2) is fixed to the sliding part (3),
or when said ends are fixed to the sliding part (3), if
the slowing unit (6) is fixed to the fixed frame (5).

The slowing device (1) according to claim 14, char-
acterised in that the first and seventh stretches (|,
VII) between them form an acute angle forming a
concavity facing the opposite way to the concavity
formed by the arc of contact of the motion transmis-
sion element (6) with the rotary body (11).

The slowing device (1) according to claim 15 when
it is dependent on claim 12, characterised in that
between the first and second ends (7, 8) the motion
transmission element (6) assumes a "W"-shaped
configuration with rounded corners at the second,
the fourth and the sixth stretches (ll, 1V, VI).

The slowing device (1) according to claim 14, char-
acterised in that the first and seventh stretches (|,
VII) are collinear at least when the first and second
ends (7, 8) of the motion transmission element (6)
are both fixed to the fixed frame (5), if the slowing
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unit (2) is fixed to the sliding part (3), or when said
ends are fixed to the sliding part (3), if the slowing
unit (6) is fixed to the fixed frame (5).

The slowing device (1) according to claim 6, char-
acterised in that the position of the first direction
diverter (13) relative to the rotary body (11) is adjust-
able.

The slowing device (1) according to claim 18, char-
acterised in that the first direction diverter (13) has
a position variable around a predetermined point
which is fixed relative to the rotary body (11) and is
subject to the action of elastic preloading means de-
signed to hold it constantly pressed against the mo-
tion transmission element (6) at least when the first
and second ends (7, 8) of the motion transmission
element (6) are both fixed to the fixed frame (5), if
the slowing unit (2) is fixed to the sliding part (3), or
when said ends are fixed to the sliding part (3), if the
slowing unit (2) is fixed to the fixed frame (5).

The slowing device (1) according to any of the claims
from 7 to 17, characterised in that the position of
atleast one of the first and second direction diverters
(13, 14) relative to the rotary body (11) is adjustable.

The slowing device (1) according to any of the claims
from 7 to 17, characterised in that the position of
both the first and second direction diverters (13, 14)
relative to the rotary body (11) is adjustable.

The slowing device (1) according to any of the claims
from 7 to 17, characterised in that at least one of
the first and second direction diverters (13, 14) has
a position variable around a predetermined point
which is fixed relative to the rotary body (11) and is
subject to the action of elastic preloading means de-
signed to hold it constantly pressed against the mo-
tion transmission element (6) at least when the first
and second ends (7, 8) of the motion transmission
element (6) are both fixed to the fixed frame (5), if
the slowing unit (2) is fixed to the sliding part (3), or
when said ends are fixed to the sliding part (3), if the
slowing unit (2) is fixed to the fixed frame (5).

The slowing device (1) according to any of the claims
from 7 to 17, characterised in that both the firstand
second direction diverters (13, 14) have a position
variable around a predetermined point which is fixed
relative to the rotary body (2) and are subject to the
action of elastic preloading means designed to hold
them constantly pressed against the motion trans-
mission element (6) at least when the first and sec-
ond ends (7, 8) of the motion transmission element
(6) are both fixed to the fixed frame (5), if the slowing
unit (2) is fixed to the sliding part (3), or when said
ends are fixed to the sliding part (3), if the slowing
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unit (2) is fixed to the fixed frame (5).

The slowing device (1) according to any of the claims
from 7 to 17, characterised in that the first and sec-
ond direction diverters (13, 14) are rolling elements.

The slowing device (1) according to any of the claims
from 7 to 17, characterised in that the first and sec-
ond direction diverters (13, 14) are pulleys.

The slowing device (1) according to any of the fore-
going claims, characterised in that the motion
transmission element (6) is an open belt whose two
ends are the first and second ends (7, 8).

The slowing device (1) according to claim 26, char-
acterised in that in the coupling stretch (110) cou-
pling the motion transmission element (6) to the ro-
tary body (11) the belt is coupled to the rotary body
(11) by friction caused by the tension to which the
belt is subjected.

The slowing device (1) according to claim 26, char-
acterised in that the rotary body (2) is a pinion and
the belt has teeth on a face which in the coupling
stretch (110) coupling the motion transmission ele-
ment (6) to the rotary body (11) faces the rotary body
(11), thus creating a pinion - toothed belt coupling.

The slowing device (1) according to any of the fore-
going claims, characterised in that the rotary body
(11) has cylindrical symmetry about the axis of rota-
tion (12).

The slowing device (1) according to claim 29, char-
acterised in that the diameter of the rotary body
(11) is predetermined depending on the desired
slowing force.

The slowing device (1) according to any of the fore-
going claims, characterised in that the slowing unit
(2) is applicable to the sliding part (3), whilst the mo-
tion transmission element (6) is applicable to the
fixed frame (5).

The slowing device (1) according to claim 31 when
it is dependent on any of the claims from 26 t 0 28,
characterised in that it comprises fixing means (22)
for fixing the first and second ends (7, 8) to the fixed
frame (5) these means in turn comprising at least
one fixing element (23) with a predominant dimen-
sion, to which a corresponding end (7, 8) of the mo-
tion transmission element (6) is fixed and which has
a slot (24) aligned according to the predominant di-
mension of the fixing element (23) for the insertion
of screws for fixing to the fixed frame (5).

The slowing device (1) according to any of the fore-
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going claims, characterised in that it comprises
locking means (25) for locking the motion transmis-
sion element (6) to the slowing unit (2) acting at least
at an inlet (26) and an outlet (27) delimiting the cou-
pling zone (10), the locking means (25) being remov-
able after mounting the slowing device (1) on the
piece of furniture (4).

The slowing device (1) according to any of the fore-
going claims, characterised in that it comprises a
slowing unit case (28) with an inlet (26) and an outlet
(27) for the motion transmission element (6), delim-
iting the coupling zone (10).

The slowing device (1) according to claim 34 when
it is dependent on claim 33, characterised in that
the locking means (25) comprise interference ele-
ments (29) acting between the motion transmission
element (6) and the walls of the case (28) at the inlet
(26) and the outlet (27).

The slowing device (1) according to any of the fore-
going claims, characterised in that the coupling be-
tween the motion transmission element (6) and the
rotary body (11) produces a synchronous motion
transmission.

A closing device for sliding parts of pieces of furniture
such as doors, wardrobes, chests of drawers and
the like, comprising an accumulator (30) of mechan-
ical energy which is stably connectable to a sliding
part (3) of a piece of furniture (4) and, at the same
time, to a fixed frame (5) of the piece of furniture (4),
the accumulator gradually accumulating mechanical
energy during a sliding part (3) opening step and,
when the sliding part (3) is no longer held in the po-
sition reached during the opening step, releasing the
mechanical energy accumulated to apply a closing
force on the sliding part (3) which returns the sliding
part (3) to the closed position, the closing device be-
ing characterised in thatitalso comprises a slowing
device (1) in accordance with any of the claims from
1 to 36.

A closing device for sliding parts of pieces of furniture
such as doors, wardrobes, chests of drawers and
the like according to claim 37, characterised in that
the accumulator (30) comprises elastic return means
(31) which are stably connectable on one side to the
sliding part (3) and on the other side to the fixed
frame (5).

A piece of furniture (4), in particular a door, wardrobe,
chest of drawers and the like, of the type comprising
a fixed frame (5) and a sliding part (3) associated
with the frame (5) and slidably mobile, relative to the
frame (5), along a sliding direction, between a closed
position and an open position, characterised in that
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it comprises a slowing device (1) in accordance with
any of the claims from 1 to 36.

A piece of furniture (4), such as a door, wardrobe,
chest of drawers and the like, of the type comprising
a fixed frame (5) and a sliding part (3) associated
with the frame (5) and slidably mobile, relative to the
frame (5), along a sliding direction, between a closed
position and an open position, characterised in that
it comprises a closing device in accordance with
claim 37 or 38.

The piece of furniture (4) according to claim 39 or
40, characterised in that it is a sliding door (40)
comprising a sliding wing (41), the sliding wing (41)
coinciding with the sliding part (3).

The piece of furniture (4) according to claim 41, char-
acterised in that the fixed frame (5) comprises a
counterframe (42) forming a box structure (43) into
which at least part of the sliding wing (41) slides with
the door in the open position.

The piece of furniture (4) according to claim 42 when
it is dependent on claim 32, characterised in that
the fixing element (23) is fixed in the box structure
(43) and the slot (24) is located at one end (34) of
the fixing element (23) located towards the outside
of the box structure (43) along the sliding direction
of the sliding wing (41).

The piece of furniture (4) according to claim 39 or
40, characterised in that it is a wardrobe with at
least one sliding wing associated with the frame (5),
the sliding wing coinciding with the sliding part (3).

The piece of furniture (4) according to claim 44, char-
acterised in that it comprises at least two sliding
wings and at least two respective slowing devices
(1) according to any of the claims from 1 to 36, each
acting on the respective sliding wing.

The piece of furniture (4) according to claim 44, when
it is dependent on claim 40, characterised in that
it comprises at least two sliding wings and at least
two respective closing devices according to claim 37
or 38, each acting on the respective sliding wing and
having a respective slowing device (1) according to
any of the claims from 1 to 36 acting on the same
sliding wing as the corresponding closing device of
which it is a part.

The piece of furniture (4) according to any of the
claimsfrom44to 46, characterised in that the slow-
ing unit (2) of the slowing device (1) is mounted on
the sliding wing on the outside of the wardrobe and
above the high part of the frame (5), the motion trans-
mission element (6) being fixed by its firstand second
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48.

28
ends (7, 8) to the frame (5).

The piece of furniture (4) according to any of the
claims from 44 to 46, characterised in that the slow-
ing unit (2) of the slowing device (1) is mounted on
the sliding wing inside the wardrobe and below the
high part of the frame (5), the motion transmission
element (6) being fixed by its first and second ends
(7, 8) to the frame (5).
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