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the constraining group (40) comprises an abutment de-
vice (45) and a support device (46) mutually interfaced
to prevent the movable equipment (2) from slipping out
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Description

[0001] The present invention relates to a carriage for
supporting a wing sliding along a given direction. In par-
ticular, the presentinvention relates to a carriage for sup-
porting a sliding wing, in which a constraining group able
to facilitate assembly and maintenance of the carriage
itself is provided. In more detail, the present invention
relates to a carriage for supporting a sliding wing, in which
aconstraining group is provided, which can be selectively
actuated and able to facilitate assembly and mainte-
nance of the carriage itself.

BACKGROUND TO THE INVENTION

[0002] In the field of carriages for windows, doors and
the like, able to support sliding wings, for example, but
without limitation, sliding windows or doors, it is well
known to construct such carriages in two parts, in partic-
ular, a movable equipment provided with two rotatable
parts, for example, but without limitation, rollers, wheels
and other similar rotatable bodies, so shaped as they can
be associated with a track carried rigidly relative to the
frame of the window or door; and an outer casing sup-
porting the movable equipment. The casing is connected
rigidly to the sliding wing in correspondence of a sub-
stantially prismatic seat, laterally delimited by longitudi-
nal grooves. Usually, the movable equipment is inter-
faced with the casing by means of shaped element-tap-
petcouplings in such a way as to be movable with respect
to the latter along a given direction in order to allow var-
iations of the position of each rotatable part relative to
the casing, and thus to allow the adjustment for height
of the sliding wing relative to the track below.

[0003] The prolongedand continuous use ofthe sliding
wing may result in the wear and/or damage of the car-
riages even in a short time; therefore, it would be practical
and economical to carry out the maintenance operations
leaving the casing in its respective seat and extracting
the movable equipment to replace only the damaged
parts. It is thus necessary to have available a carriage,
in which the movable equipment is maintained stably in-
side the casing during assembly, transport or installation,
but that could be easily extracted from the side of the
track to allow maintenance of the carriage itself.

[0004] A solution allowing the selective engagement
and disengagement of the movable equipmentin the cas-
ing is described in French patent FR 2746136 by La Cr-
oisée DS or in patent EP563015A1 by GIESSE S.p.A,,
in which abutment pins project laterally from the movable
equipmentto engage supports carried by the casing, thus
preventing the movable equipment itself from slipping
out downward. In order to allow the movable equipment
to be inserted and to slip out, the casing presents vertical
guides positioned adjacent to the supports and open from
the side of the track. In this way it is possible to insert the
movable equipment by making the abutment pins slide
along the vertical guides and, following a vertical trans-
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lation, to engage the adjacent supports. However, this
type of coupling is not completely stable until the carriage
is not installed on the supported window or door and
therefore, during the transport or installation of the car-
riage, the risks remain of the movable equipment slipping
out due to accidental translation of the abutment pins at
the mouth of the vertical guides.

[0005] Asregards adjusting the position of the movable
equipment inside the casing, the above-mentioned pat-
ent EP 563015A1 by GIESSE S.p.A. describes a cam
carried transversely to the walls of the casing and pro-
vided with a curved lower profile substantially J-shaped
which engages two curvilinear guides obtained in the lat-
eral walls of the movable equipment and shaped in a
substantially similar manner to the cam to associate each
longitudinal displacement of the movable equipment with
a simultaneous transverse component. The adjusting de-
vice is completed by a longitudinal screw carried by the
casing, which engages a threaded seat of the movable
equipment in such a way that, by acting on the screw, it
is possible to generate longitudinal displacements of the
movable equipment. An adjusting device like the one just
described results to be easily producible, but entails the
disadvantage of concentrating the entire load of the sup-
ported wing on the small portion of the lateral walls of the
casing in which the grooves are obtained, which, as a
consequence, may deteriorate rather easily.

[0006] A similar problem is encountered also in the so-
lution described in the Iltalian patent application
RA2005A000015 by the same applicant, which provides
the teachings to construct a carriage, in which the pivot
pin of the wheel coupled to the track is carried by oblique
slots obtained in the movable equipment and is con-
strained to move along vertical guides obtained in the
outer casing. This type of carriage, if on the one hand it
provides a better control of the vertical position of the
supported element with respect to the technical solution
described above, on the other hand it presents at least
two disadvantages. First of all, also in this case the entire
load of the supported element is concentrated ultimately
onthe contact pointbetween the pin and the oblique slots,
which, as time passes, may become deformed in corre-
spondence of the contact point itself, thus compromising
any subsequent adjustment operation. In addition to this,
the constraining device of the movable equipment inside
the casing consists of the engaging of a pair of horizontal
slots obtained in the lateral walls of the movable equip-
ment by a pair of projections carried internally by the cas-
ing. These constraining slots are snap engaged/disen-
gaged by exploiting the elasticity of the projections which
in this way tend to wear out and rapidly lose their abut-
ment function.

[0007] In view of the above description, the problem
of constructing a carriage provided with a movable equip-
ment which remains inserted inside the respective casing
even before the installation of the sliding wing in the seat,
for example during transport or during the installation
steps, and thus in absence of a load acting on casing /
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movable equipment, is currently resolved in a dissatis-
factory manner. Furthermore, also in view of the above
description, it would be desirable to have available a car-
riage in which the methods of slidable coupling between
the movable equipment and the casing are such as to
permit long-term retention of the original functional char-
acteristics. It is apparent that this represents an interest-
ing challenge for the applicant. In consideration of the
situation described above, it would be desirable to have
available a carriage for sliding windows, doors and the
like, which, in addition to enabling to limit and possibly
to overcome the typical drawbacks of the art illustrated
above, could define a new standard in the sector of car-
riages for sliding windows, doors and the like.

SUMMARY OF THE PRESENT INVENTION

[0008] The present invention relates to a carriage for
supporting a wing sliding along a given direction. In par-
ticular, the presentinvention relates to a carriage for sup-
porting a sliding wing, in which a constraining group able
to facilitate assembly and maintenance of the carriage
itself is provided. In more detail, the present invention
relates to a carriage for supporting a sliding wing and in
which a constraining group is provided which can be se-
lectively actuated and able to facilitate assembly and
maintenance of the carriage itself.

[0009] The object of the present invention is to provide
a carriage for sliding windows, doors and the like that
allows the disadvantages described above to be solved,
and which is suitable to satisfy a plurality of requirements
that to date have still not been addressed, and therefore,
suitable to represent a new and original source of eco-
nomic interest and capable of modifying the current mar-
ket of carriages for sliding wings.

[0010] According to the present invention, a carriage
for supporting a sliding wing is constructed, whose main
characteristics are described in at least one of the ap-
pended claims.

[0011] A further object of the present invention is to
construct a carriage, provided with a casing and a mov-
able equipment, in which assembly and disassembly of
the movable equipment may take place in a rapid and
safe manner without damage to parts even following cou-
plings and discouplings repeated several times, keeping
unchanged the functionality of the carriage itself. Accord-
ing to the present invention, a casing and a movable
equipment are further constructed, which are able to be
mutually coupled in a carriage for supporting a sliding
wing; the main characteristics of this casing and this mov-
able equipment are described in at least one of the ap-
pended claims. A further object of the present invention
is to provide a method for assembling a carriage for sup-
porting a sliding wing, this method being suitable to sat-
isfy a requirement that to date has still not been ad-
dressed and, in particular, to stably couple a respective
casing and the corresponding movable equipment by
means of a succession of steps of simple execution and
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therefore, suitable to represent a new and original source
of economic interest and capable of modifying the current
market of carriages for sliding wings.

[0012] According to the present invention, a method
that is validly usable for assembling a carriage for sup-
porting a sliding wing is also provided, whose main char-
acteristics are described in at least one of the appended
claims.

BRIEF DESCRIPTION OF THE FIGURES

[0013] Further characteristics and advantages of the
carriage, the casing, the movable equipment and of the
assembly method according to the present invention will
be more apparent from the description below, set forth
with reference to the accompanying drawings, which il-
lustrate a non-limiting example of embodiment. In partic-
ular:

- figure 1is a schematic perspective exploded view of
a carriage according to the present invention;

- figure 2 is a plan view of figure 1 in enlarged scale;

- figure 3 is a schematic perspective view, partially in
view and partially cut-way of figure 2, in enlarged
scale;

- figure 4 is a side elevation view of figure 3 in a first
assembly phase;

- figure5is aside elevation view of figure 3 in a second
assembly phase; and

- figure 6 is a side elevation view of figure 3 in a third
assembly phase.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0014] Infigure 1, number 1 indicates, in its entirety, a
preferred embodiment of a carriage for supporting a slid-
ing wing, for example the leaf of a window or door or the
movable part of a sliding railing. As shown in figure 1,
the carriage 1 comprises an outer casing 7 and amovable
equipment 2 housing at least aroller 3, typically, but with-
out limitation, a wheel or a caster, suitably shaped to
engage a track, known and therefore not shown, and to
give to the carriage 1, and thus to the wing supported
thereby, translation freedom along a first longitudinal ref-
erence direction D, which henceforth shall be referred to
as first longitudinal direction. In particular, the carriage 1
comprises a constraining group 40 to fasten the movable
equipment 2 inside the casing 7 and to facilitate the use
of the carriage 1 itself during assembly, transport, instal-
lation or maintenance. Furthermore, the carriage 1 com-
prises an adjusting device 20 and a balancing device 70
for regulating the position of the movable equipment 2
relative to the casing 7, and a guiding device 30 that, in
use, is suitable to constrain the relative motion of the
movable equipment 2 with respect to the casing 7 along
a given trajectory, as will be better described below.

[0015] The movable equipment 2 presents substan-
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tially parallelepipedal shape with two first lateral walls 4a
positioned according to the longitudinal direction D and
parallel to each roller 3, supported by them by means of
a transverse pin 9 carried in a freely rotatable manner by
the same first lateral walls 4a. In the preferred embodi-
ment of the presentinvention shownin the accompanying
drawings, the movable equipment 2 comprises only a
roller 3 carried by the respective pin 9. For this purpose,
the movable equipment 2 presents a pair of holes 6 able
to support the pin 9 transversely to the first lateral walls
4a. Furthermore, it should be noted that the length of the
pin 9 is modulated in such away that the pin is completely
housed inside the movable equipment 2 and does not
engage, in use, the casing 7.

[0016] To house the movable equipment 2, the casing
7, which is destined to be fixed to the sliding wing, known
and therefore not shown, presents a inner first space 8
which has substantially parallelepipedal shape and is de-
limited by two second lateral walls 4b facing each other
and positioned according to the first longitudinal direction
D. In view of the above description, it necessarily follows
that each second wall 4b of the outer casing 7 faces a
respective first wall 4a of the movable equipment 2.
[0017] According to the present invention, the guiding
device 30, the balancing device 70 and the constraining
group 40 of the movable equipment 2 are positioned in-
side the first space 8 in the interspace between the mov-
able equipment 2 and the casing 7. In this way, such a
guiding device 30, such a balancing device 70 and the
constraining group 40 are not easily accessible from out-
side of the carriage 1 and, in use, are well protected from
external agents which might damage them.

[0018] In particular, the guiding device 30 comprises
at least a guide 31 coupled to at least an abutment 32.
More in particular, each guide 31 comprises afirst shaped
element 31 carried by the second lateral walls 4b inside
the first space 8 and each abutment 32 comprises a sec-
ond shaped element 32 projecting externally to the mov-
able equipment 2 from the first walls 4a. According to the
present invention, the guiding device 30 is constructed
in such a way that, maintaining the dimensions of the
movable equipment constant, the load of the supported
guiding device, which can reach considerable values, is
distributed in a uniform manner on a wide interface be-
tween the guide/s 31 and the abutment/s 32 to minimise
the pressure which the same guiding device is subjected
to. This characteristic ensures lesser wear and tear of
the guiding device 30 in the long term and gives greater
durability to the carriage 1. For this purpose, each first
and each second shaped element are preferably, but
without limitation, shaped like an inclined plane and com-
prise respectively a first and a second surfaces 33 and
34, each of which is inclined by a given angle o of incli-
nation relative to the first longitudinal direction D; each
first surface 33 being shaped in such a way as to be able
to slide freely relative to a corresponding second surface
34. With particular reference to figure 5, each first shaped
element 31 engages only a second shaped element 32
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and the casing 7 supports the movable equipment 2 by
means of a pair of first shaped elements 31 facing each
other and positioned symmetrically with respect to a lon-
gitudinal median plane M of the carriage 1 containing the
firstlongitudinal direction D, as shownin figure 2, in which
it is represented for the sake of convenience through the
same line of the first direction D itself. In this way, it is
possible to support the movable equipment 2 on both
side and to distribute in a uniform manner the load of the
wing on both the first/second lateral walls 4a/4b. It should
be specified that, when the carriage 1 is ready for instal-
lation, this median plane M is longitudinally positioned in
centreline both for the casing 7 and for the movable
equipment 2. Furthermore, using more than a pair com-
prising a first shaped element 31 and a second shaped
element 32, it will be possible to increase, the bulk of the
movable equipment 2 being equal, the overall extension
of the surfaces in mutual contact of the casing 7 and of
the movable equipment 2, with consequent reduction of
the pressure exchanged at the interface between each
first shaped element 31 and the respective second
shaped element 32. Itis easily understood that reduction
of the specific loads/of the pressure allows for choosing
materials distinguished by mechanical characteristics of
lesser importance, all to the benefit of a decrease in the
costs of the carriage 1 in its entirety. Furthermore, it
should be noted that, with reference to figure 3, the two
pairs of first shaped elements 31/second shaped ele-
ments 32 are positioned at opposite site each from the
other with respect to the pin 9 so as to balance, in use,
the position of the movable equipment 2 inside the casing
7 andto prevent any oscillation of the movable equipment
2 about the pin 9.

[0019] In view of the above description, it follows that
the guiding device 30 ensures that with each longitudinal
motion of the movable equipment 2 inside the casing 7
is associated a simultaneous movement along a second
direction Q transverse to the first longitudinal direction D
and shown in figure 4 only. By means of the guiding de-
vice 30 is therefore possible indirectly to adjust the posi-
tion of the roller 3 and of the wing supported along the
transverse direction Q, longitudinally translating the mov-
able equipment 2.

[0020] These longitudinal translations can be generat-
ed by means of the adjusting device 20 housed inside
the casing 7 in a second space 25 positioned longitudi-
nally adjacentto thefirst space 8, as shown with particular
reference to figures 1 and 2. In more detail, the adjusting
device 20 comprises a regulating member 21, able to act
as abutment for the movable equipment 2 along the first
longitudinal direction D, and a blocking member 22 for
blocking the position of the regulating member 21, able
to maintain the regulating member 21, and thus also the
movable equipment 2, fixed in a given position relative
to the casing 7. Furthermore, the adjusting device 20 is
accessible from the outside of the casing 7 in such a way
that it is possible to adjust the supported wing at any
moment, even following the installation of the carriage.
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It should also be noted that the blocking member 22 is
housed in a selectively releasable mannerinside the sec-
ond space 25 in such a way that the adjusting device 20
can be extracted from the carriage 1 during the mainte-
nance operations, and replaced, if necessary. For prac-
tical and economical reasons, it may be advantageous
to construct the adjusting device 20 by means of a thread-
ed coupling comprising a screw 21 engaging a nut 22.
For this reason, in the description below the terms reg-
ulating member 21 and screw 21 shall be used indiffer-
ently based upon the context. The carriage 1 further com-
prises a constraining group 40 positioned between the
movable equipment 2 and the casing 7 to maintain the
movable equipment 2 stable inside the casing 7 prevent-
ing the movable equipment 2 from accidentally slipping
out of the casing 7 itself; this characteristic is particularly
useful in absence of load, for example, but without limi-
tation, during the steps of assembly, transport, installa-
tion and maintenance of the carriage 1. In particular, the
constraining group 40 comprises an abutment device 45
carried by the movable equipment 2 and a support device
46 carried by the casing 7; these latter two devices are
mutually interfaced so as to prevent the movable equip-
ment 2 from slipping out of the casing 7 itself. In more
detail, the abutment device 45 comprises at least a first
abutment member 41 and at least a second abutment
member 44 positioned at opposite sides with respect to
the pin 9, and the support device 46 comprises at least
a first support member 42 and at least a second support
member 47 positioned remotely one from the other, fac-
ing each second abutment member 44 and each first
abutment member 41 respectively, and able to cooperate
to hold the movable equipment 2 stably inside the first
space 8 in the casing 7. These first and second abutment
members 41 and 44 project externally to the movable
equipment 2 and may preferably, but without limitation,
have the form of a tongue or tooth projecting from the
respective support walls. More in particular, without lim-
iting the present invention, the first abutment member 41
projects from a wall transverse to the first lateral walls 4a
from the same side of the adjusting device 20/regulating
member 21. Furthermore, with particular reference to fig-
ure 2, it should be noted that the movable equipment 2
comprises a pair of second abutment members 44 pro-
jecting from the first lateral walls 4a symmetrically with
respect to the median plane M and suitable to engage a
pair of respective support members 42 projecting inter-
nally to the first space 8 from the second lateral walls 4b.
As shown in figure 3, each abutment member 44 is usu-
ally, but without limitation, positioned below a second
shaped element 32 close to the lower edge of the mov-
able equipment 2. This feature has the advantage of be-
ing able to use a single lateral projection 71 to embody
at the same time both a second shaped element 32 as-
sociated with the guiding device 30 and an abutment
member 44 associated with the constraining group 40;
naturally, this choice entails simplification of the produc-
tion process of the carriage 1. Lastly, the second support
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member 47 is carried inside the first space 8 by the casing
7 at the same side of the adjusting device 20/second
space 25 to couple, in use, to the first abutment member
41. More in particular, the end of the regulating member
21 able to engage the movable equipment 2 comprises
the second support member 47, in such a way that, by
using only a mechanical element, for instance a screw,
it is possible to provide both the regulating member 21
and the second support member 47. This choice also
entails a number of advantages of the functional and eco-
nomic type such as, for instance, reduction of the com-
ponents required and simplification of the design and the
production of the carriage 1. In view of the above descrip-
tion it is apparent that it is possible to vary the position
of the second support member 47 between two different
operating positions P and P’ and, as it will be better de-
scribed below, this operation allows the constraining
group 40 to be selectively actuated. In particular, with
reference to figure 4, in the first operating position P the
second support member 47 is entirely housed inside the
second space 25 and, without engaging the first space
8, it is separated from the first abutment member 41; in
this condition the constraining group 40 is non-operative
because the movable equipment 2 is supported only at
opposite side from the second space 25 so it may spill
out of the casing 7 by rotating it about the first support
members 42. Vice-versa, the second support member
47 is in the operating position P’ when it engages the first
space 8 and projects inside the first space 8 in portion
sufficient to maintain the movable equipment 2 far from
the second space 25 so as the second abutment mem-
bers 44 are facing the first support members 42. In this
particular configuration the movable equipment 2 is sup-
ported at two opposite sides respectively by the coupling
of the first abutment member 41 to the second support
member 47 and by the coupling of the second abutment
members 44 to the respective support members 42, and
is therefore held stably inside the first space 8.

[0021] It follows that, when the second support mem-
ber 47 is in the second operating position P’, the con-
straining group 40 is operative. In view of the above de-
scription, with the terms "second operating position P’ "
it shall mean, here and below, each position in which the
second support member 47 maintains the movable
equipment 2 with its second abutment members 44 fac-
ing the first support members 42.

[0022] Lastly, the constraining device 40 can comprise
a contrast member 43 carried by the casing 7 inside the
first space 8 at opposite side from the adjusting device
20/second space 25. This contrast member 43 is suitable
to exercise on the movable equipment 2 a thrust along
the first longitudinal direction D constantly in the direction
ofthe adjusting device 20, to maintain the movable equip-
ment 2 in contact with the regulating member 21. For this
purpose, the contrast member 43 usually comprises an
elastic foil 43 which is clearly visible in figure 3 and in the
following ones. Furthermore, the contrast member 43
comprises preferably, but without limitation, a third sup-
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port member 49 suitable to be engaged by a third abut-
ment member 48 carried by the movable equipment 2 to
cooperate for maintaining the movable equipment 2 in-
side the casing 7. For this purpose, the third abutment
member 48 projects externally to the movable equipment
2 at opposite side from the first abutment member 41 and
projects from a wall transverse to the first lateral walls 4a.
[0023] The movable equipment 2 further presents at
least a stiffening rib 72 carried by a respective first lateral
walls 4a to give stiffness to the first lateral walls 4a. More
in particular, as it is clearly shown in figure 3, all the el-
ements projecting from afirst lateral walls 4a, in particular
each second abutment member 44, each second shaped
element 32 and each stiffening rib 72, are delimited lat-
erally by a planar surface 4c parallel to the first wall 4a
and can be produced by means of a single lateral pro-
jection 71. For greater clarity, the lateral surfaces 4c are
indicate only in figure 2 with dotted lines, and are mutually
separated by a first length L that approximates in defect
the distance between the second lateral walls 4b of the
casing 7 to allow the movable equipment 2 to be freely
inserted inside the first space 8 and to maintain the first
lateral walls 4a substantially parallel to the second lateral
walls 4b. In view of the above description, the balancing
device 70 of the movable equipment 2 comprises a pair
of lateral projections 71 carried by the first lateral walls
4a and delimited by respective lateral surfaces 4c and,
in use, it maintains the first lateral walls 4a of the movable
equipment 2 constantly parallel to the second lateral
walls 4b of the casing 7, preventing any oscillations of
the movable equipment 2 about any longitudinal axis.
Lastly, in view of the above description, it follows that the
pin 9 presents a length which approximates in defect the
first length L so as to be completely housed inside the
movable equipment 2.

[0024] The use of the carriage 1 and of its principal
components, i.e. the movable equipment 2 and the cas-
ing 7, is easily understood from the description above
and requires no further explanations. However, it would
be opportune to illustrate a method that is validly usable
for assembling the carriage 1 described above.

[0025] Firstofall, this assembly method comprises the
step of housing the pin 9 and the roller 3 inside the mov-
able equipment 2 and the step of housing the adjusting
device 20 inside the second space 25 of the casing 7. At
this point, it is possible to proceed with the step of insert-
ing the movable equipment 2 inside the first space 8 in-
side the casing 7, as shown in a sequential manner in
figures 4, 5 and 6. First of all, it is necessary to ensure
that the second support member 47 is in the first operat-
ing position P, meaning it is completely housed inside
the second space 25, as the movable equipment 2 can
be correctly inserted and slipped out only when the sec-
ond support member 47 is in the first operating position
P and therefore the constraining group 40 is non-opera-
tive. It is then possible to proceed, as shown in figure 4,
with the step of displacing the movable equipment 2 un-
der the first space 8 and parallel to the casing 7 so as
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the first abutment member 41 faces towards the regulat-
ing member 21/the second support member 47. At this
point, it is possible to proceed with the step of inserting
the movable equipment 2 inside the casing 7 until each
second shaped element 32 engages the respective first
shaped element 31, as shown in figure 5. The assembly
procedure is therefore completed by the step of changing
the position of the second support member 47 from the
first operating position P to the second operating position
P’ to make operative the constraining group 40 and en-
gage the movable equipment inside the first space 8.
[0026] It should be noted that the method described
above allows a large number of practical advantages dur-
ing transport, installation and maintenance of the car-
riage 1 thanks to the possibility of selectively actuating
the constraining group 40 following the change in the
position of the second support member 47 from a first
operating position P to a second operating position P’.
In fact, the installer, once he has actuated the constrain-
ing device 40, can freely handle the carriage 1 without
holding the movable equipment 2 inside the casing 7 by
hand. However, in view of the above description, this last
step of changing the position of the second support mem-
ber 47 between two different operating positions is per-
fectly reversible and therefore the constraining group 40
can be selectively actuated. For instance, varying the
position of the second support member 47 from the sec-
ond operating position P’ to the first operating position P
is necessary whenever the movable equipment 2 must
be extracted from the casing 7, for example during main-
tenance operation of the carriage 1 or replacing of worn
components.

[0027] Finally, it should be reminded that the carriage
1 according to the present invention presents further ad-
vantages in addition to those already described. In par-
ticular, the lack of slots and/or guides obtained in the first
lateral walls 4a or 4b allows to construct the movable
equipment 2 and the casing 7 directly by moulding, with-
out further mechanical works, thus reducing costs and
times for producing the carriage 1.

Claims

1. A carriage (1) for supporting a wing sliding along a
first longitudinal direction (D); said carriage (1) com-
prising a casing (7) housing a movable equipment
(2) provided with two first lateral walls (4a) and with
atleastaroller (3) contained between said first lateral
walls (4a) and carried in a rotatable fashion by a pin
(9) transverse to said first lateral walls (4a); a con-
straining group (40) positioned between said casing
(7) and said movable equipment (2) to stably hold
said movable equipment (2) inside said casing (7);
characterised in that said constraining group (40)
comprises an abutment device (45) and a support
device (46) mutually interfaced to prevent said mov-
able equipment (2) from slipping out of said casing
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(@).

A carriage according to claim 1, characterised by
comprising guiding means (30) for guiding the dis-
placements of said movable equipment (2) relative
to said casing (7); said guiding means (30) compris-
ing at least a guide (31) and at least an abutment
(32) mutually interfaced and positioned between
said movable equipment (2) and said casing (7) to
condition, in use, relative displacements of said mov-
able equipment (2) with respect to said casing (7)
along a given trajectory.

A carriage according to claim 2, characterised by
comprising balancing means (70) for balancing the
position of said movable equipment (2) inside said
casing (7); said balancing means (70) being posi-
tioned between said casing (7) and said movable
equipment (2) to prevent any oscillations of said
movable equipment (2) about any longitudinal axis.

A carriage according to claim 1, characterised by
comprising balancing means (70) for balancing the
position of said movable equipment (2) inside said
casing (7); said balancing means (70) being posi-
tioned between said casing (7) and said movable
equipment (2) to prevent any oscillations of said
movable equipment (2) about any longitudinal axis.

A carriage according to claim 4, characterised by
comprising guiding means (30) for guiding displace-
ments of said movable equipment (2) relative to said
casing (7); said guiding means (30) comprising at
least a guide (31) and at least an abutment (32) mu-
tually interfaced and positioned between said mov-
able equipment (2) and said casing (7) to condition,
inuse, relative displacements of said movable equip-
ment (2) with respect to said casing (7) along a given
trajectory.

A carriage according to claim 3 or 5, characterised
by comprising adjusting means (20) for adjusting the
position of said movable equipment (2) relative to
said casing (7); said adjusting means (20) being po-
sitioned inside said casing (7) and comprising a reg-
ulating member (21), able to act as abutment for said
movable equipment (2) along said first longitudinal
direction (D), and a blocking member (22) for block-
ing the position of the regulating member (21) fixed
in a given position.

A carriage according to claim 6, characterised in
that said regulating member (21) comprises a screw
(21) and in that said blocking member (22) compris-
es a nut (22) suitably threaded to couple to said
screw (21).

A carriage according to claim 6 or 7, characterised
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in that said casing (7) presents afirst space (8) hous-
ing said movable equipment (2) and a second space
(25), longitudinally adjacent to said first space (8),
which houses said adjusting means (20); said first
space (8) being delimited by two second lateral walls
(4b) positioned in a substantially symmetrical man-
ner relative to a longitudinal median plane (M) of the
carriage (1) and each of said second walls (4b) facing
said first lateral wall (4a) of said movable equipment

(2).

A carriage according to claim 8, characterised in
that said abutment device (45) comprises at least a
first abutment member (41) and at least a second
abutment member (44) positioned at opposite sides
relative to said pin (9) and in that said support device
(46) comprises at least a first support member (42)
and at least a second support member (47) posi-
tioned far from each other so as to face, in use, said
first and second abutment members (41, 44); each
said first and second abutment members (41, 44)
being able to engage respectively a said second and
first support members (47, 42) to stably hold said
movable equipment (2) inside said first space (8) in
said casing (7).

A carriage according to claim 9, characterised in
that said abutment device (45) comprises a single
saidfirstabutment member (41) projecting externally
to said movable equipment (2) from a wall transverse
to said first lateral walls (4a); said first abutment
member (41) being positioned at the same side as
the adjusting means (20) to engage, in use, said sec-
ond support member (47) carried by the casing (7)
inside the first space (8).

A carriage according to claim 10, characterised in
that the end of said regulating member (21) facing
said first space (8) and suitable to engage the mov-
able equipment (2) comprises said second support
member (47).

A carriage according to claim 10 or 11, character-
ised in that said abutment device (45) comprises a
pair of said second abutment members (44) posi-
tioned externally to said movable equipment (2) at
opposite side from said first abutment member (41)
and projecting from said first lateral walls (4a) in a
symmetrical manner relative to said longitudinal me-
dian plane (M), and in that said support device (46)
comprises a pair of first support members (42) car-
ried by said casing (7) inside the first space (8) and
projecting from said second lateral walls (4b) sym-
metrically with respect to said longitudinal median
plane (M).

A carriage according to claim 11, characterised in
that the position of said second support member (47)
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can be varied, in use, between a first operating po-
sition (P), in which it is entirely housed inside said
second space (25), and a second operating position
(P), in which said second support member (47) en-
gages said first space in a position facing said first
abutment member (41).

A carriage according to claim 13, characterised in
that, in said second operating position (P’), said sec-
ond member (47) engages said first space (8) in a
portion sufficient to maintain said movable equip-
ment remote from said second space (25) so that
said second abutment members (44) are facing said
first support members (42).

A carriage according to any one of claims 8-14, char-
acterised in that said constraining group (40) com-
prises at least a contrast member (43) positioned at
opposite side from said adjusting means (20); said
contrast member (43) being suitable to exercise on
the movable equipment 2 a thrust along said first
longitudinal direction D constantly in the direction of
said adjusting means (20), to maintain said movable
equipment (2) in contact with said regulating member
(21).

A carriage according to claim 15, characterised in
that said contrast member (43) is carried by said
casing (7) inside said first space (8) and comprises
at least an elastic element (43).

A carriage according to claim 10 and 16, character-
ised in that said contrast member (43) comprises a
third support member (49) and in that said abutment
device (45) comprises a third abutment member (48)
projecting from the movable equipment (2) at oppo-
site side from said first abutment member (41); said
third abutment member (48) and said third support
member (49) being suitable to cooperate with each
other and with said first abutment member (41) and
said second support member (47) to maintain stably
said movable equipment (2) inside said casing (7).

A carriage according to any one of claims 8-17,
characterised in that each said guide (31) and each
said respective abutment (32) are shaped and mu-
tually interfaced in such a way as to minimise the
local pressure due to the supported wing.

A carriage according to claim 18, characterised in
that each said guide (31) comprises a first shaped
element (31) carried inside said first space (8) by
said second lateral walls (4b) and in that each abut-
ment (32) comprises a respective second shaped
element (32) carried externally by said first lateral
walls (4a) of said movable equipment (2); each said
first shaped element (31) being able to couple to at
least a respective second shaped element (32) to
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conditionate, in use, relative displacements of said
movable equipment (2) inside said space (8) along
a trajectory determined by the shape of said first and
second shaped elements (31, 32).

A carriage according to claim 19, characterised in
that each said first/second shaped element is
shaped like an inclined plane and presents respec-
tive first/second surface (33), (34) inclined by a given
angle (o) of inclination relative to said first longitudi-
nal direction (D); each said first surface (33) being
shaped in such a way as to freely slide relative to a
corresponding second surface (34).

A carriage according to claim 19 or 20, character-
ised in that to each first shaped element (31) always
corresponds only one said second shaped element
(32), and vice-versa.

A carriage according to claim 21, characterised in
that said guiding means (30) comprise two pairs of
said first shaped elements (31) positioned symmet-
rically relative to said longitudinal median plane (M)
and mutually facing two by two; said two pairs of first
shaped elements (31) being positioned at opposite
side each from the other relative to a pin (9) to bal-
ance, in use, the movable equipment (2) inside said
first space (8) and to prevent any oscillations about
said pin (9).

A carriage according to claims 21 or 22, character-
ised in that said guiding means (30) comprise at
least two pairs of said first shaped elements (31)
positioned symmetrically to said longitudinal median
plane (M) and mutually facing two by two in such a
way as, the bulk and conformation of said movable
equipment (2) being equal, the overall extension of
the surfaces into reciprocal contact of said casing
(7) and said movable equipment (2) is greater to de-
crease the pressure exchanged at the interface be-
tween each first shaped element 31 and the respec-
tive second shaped element 32.

A carriage according to any one of the preceding
claims, characterised in that said movable equip-
ment (2) presents holes (6) obtained along said first
lateral walls (4a) to house said pin (9).

A carriage according to any one of the preceding
claims, characterised in that each said first lateral
wall (4a) carried externally at least a projecting stiff-
eningrib (72) to give stiffness to said first lateral walls
(4a).

A carriage according to claims 12, 19 and 25, char-
acterised in that each said second abutment mem-
ber (44), each said second shaped element (32) and
each said stiffening rib (72) project from said first



27.

28.

29.

30.

31.

32.

15

lateral walls (4a) and are delimited laterally by planar
surfaces (4c) that are mutually separated by a first
length (L) which approximates in defect the distance
between said second lateral walls (4b) of said casing
(7)to allow to freely insert of said movable equipment
(2) inside said first space (8) and to maintain said
first lateral walls (4a) substantially parallel to said
second lateral walls (4b).

A carriage according to claim 26, characterised in
that said movable equipment presents externally ex-
clusively a pair of lateral projections (71) carried by
said first lateral walls (4a) and delimited laterally by
said planar surfaces (4c); each of said lateral pro-
jections (71) comprising each said respective
shaped element (32), each said respective second
abutment member (44) and each respective said
stiffening rib (72) carried by said respective first lat-
eral wall (4a).

A carriage according to claim 27, characterised in
that said balancing means (70) comprise said pair
of lateral projections (71) to maintain said first lateral
walls (4a) always parallel to said second lateral walls
(4b) preventing any oscillations of said movable
equipment (2) about any longitudinal axis.

A carriage according to any one of claims 26-28,
characterised in that said pin (9) presents a length
which approximates in defect said first length (L) in
such a way that said pin (9) is completely housed
inside said movable equipment (2) and, in use, does
not engage said second lateral walls (4b).

A carriage according to any one of claims 8-29, char-
acterised in that said blocking member (22), in use,
is fastened inside said second space (25) in a selec-
tively releasable fashion, so that during maintenance
operations, said adjusting means (20) can be ex-
tracted from said carriage (1) and replaced, if nec-
essary.

A carriage according to any one of the preceding
claims, characterised in that said movable equip-
ment (2) and said casing (7) can be directly produced
by moulding in order to minimise production costs
and time.

A carriage according to claim 8, characterised in
that said movable equipment (2) presents externally
only a pair of lateral projections (71) delimited later-
ally by respective planar surfaces (4c) parallel to said
first lateral walls (4a); said planar surfaces (4c) being
mutually separated by afirstlength (L) which approx-
imates in defect the distance between said second
lateral walls (4b) of said casing (7) to allow to freely
insert said movable equipment (2) inside said first
space (8) and to maintain said first lateral walls (4a)
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substantially parallel to said second lateral walls
(4b).

A carriage according to claim 32, characterised in
that said lateral projections (71) are so shaped as
to comprise at least a shaped element (32) associ-
ated with said guiding means (30), at least an abut-
ment member (44) associated with said constraining
group (40) and at least a stiffening rib (72) to give
stiffness to said movable equipment (2).

A carriage according to claim 32 or 33, character-
ised in that said balancing means (70) comprise
said pair of lateral projections (71) which, in use,
maintains said first lateral walls (4a) of said movable
equipment (2) parallel to said second lateral walls
(4b) of said casing (7) preventing any oscillations of
said movable equipment (2) about any longitudinal
axis.

A method for assembly of a carriage (1) as described
with reference to any one of claims 1-34; said car-
riage (1) comprising a casing (7) housing inside a
first space (8) a movable equipment (2) provided with
at least a roller (3) carried in a rotatable fashion by
a pin (9); adjusting means (20) housed inside a sec-
ond space (25), longitudinally adjacent to said first
space (8) and suitable to adjust the position of said
movable equipment (2) relative to said casing (7)
and comprising a regulating member (21) which, in
turn, comprises a second support member (47); a
constraining group (40) positioned between said
casing (7) and said movable equipment (2) to hold
stably said movable equipment (2) inside said casing
(7), said constraining group (40) comprising a first
abutment member (41) projecting from said movable
equipment (2) and positioned at the same side as
said adjusting means (20); characterised by com-
prising a step of inserting said movable equipment
(2) inside said first space (8), followed by a step of
varying the position of said second support member
(47)from a given first operating position (P) to a given
second operating position (P’) to actuate said con-
straining group (40).

A method according to claim 35, characterised in
that in said first operating position (P) said second
support member (47) in entirely housed inside said
second space (25), whilst, in said second operating
position (P’) said second support member (47) en-
gages said first space so as to cooperate with said
first abutment member (41) to hold stably said mov-
able equipment (2) inside said first space (8) .

A method according to claim 35 or 36, character-
ised in that said step of varying the position of said
second support member (47) from said first operat-
ing position (P) to said second operating position (P’)
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is reversible and allows to selectively actuate said
constraining group (40).

A method according to claim 36 or 37, character-
ised in that said step of inserting said movable
equipment (2) inside said first space (8) is carried
out with said second support member (47) being in
said first operating position (P) and is followed by a
step of engaging at least a guide (31) carried by said
casing (7) inside said first space (8) with at least an
abutment projecting from said movable equipment

).

A method according to any one of claims 35-38,
characterised in that said step of inserting said
movable equipment (2) inside said first space (8) fol-
lows a step of displacing said movable equipment
(2) under said first space (8) and parallel to said cas-
ing (7) so that said first abutment member (41) faces
said regulating member (21).

A method according to any one of claims 35-39,
characterised in that said step of inserting said
movable equipment (2) inside said first space (8) fol-
lows both the step of housing at least one said roller
(3) and said pin (9) inside said movable equipment
(2), and the step of housing said adjusting means
(20) inside said second space (25) of said casing (7).

A casing (7) for a carriage (1) as described with ref-
erence to any one of claims 1-34; said casing (7)
being suitable to engage in a mechanically releasa-
ble fashion a wing sliding along a first longitudinal
direction (D) and to house inside a first space (8)
delimited by the lateral walls (4b) a movable equip-
ment (2) provided with at least a roller (3); charac-
terised by comprising a support device (46) asso-
ciated with a constraining group (40) of the carriage
(1) and suitable to cooperate with an abutment de-
vice (45) carried by said movable equipment (2) to
hold stably said movable equipment (2) inside said
casing (7).

A casing according to claim 41, characterised in
that said support device (46) comprises at least a
first support member (42) and at least a second sup-
port member (47) suitable to be engaged by respec-
tive first and second abutment members (44, 41) as-
sociated with said abutment device (45) and carried
by said movable equipment (2).

A casing according to claim 42, characterised by
comprising a pair of said first support members (42)
mutually facing and projecting from said lateral walls
(4b) symmetrically to a longitudinal median plane (M)
of the carriage (1) to couple, in use, to a pair of said
second abutment members (44) carried by said mov-
able equipment (2) symmetrically to said median
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plane (M).

A casing according to any one of claims 41-43, char-
acterised by housing inside a second space (25),
longitudinally adjacent to said first space (8), adjust-
ing means (20) to adjust the position of said movable
equipment (2) relative to said casing (7) ; said ad-
justing means (20) comprising a regulating member
(21) able to act as abutment for said movable equip-
ment (2) along said first longitudinal direction (D),
and a blocking member (22) for blocking the position
of the regulating member (21) suitable to maintain
said regulating member (21) fixed in a given position.

A casing according to claims 43 and 44, character-
ised in that said regulating member (21) comprises
said second support member (47).

A casing according to claim 44 or 45, characterised
in that said regulating member (21) comprises a
screw (21) and in that said blocking member (22)
comprises a nut (22) suitably threaded to couple to
said screw (21).

A casing according to any one of claims 44-46, char-
acterised by comprising at least an abutment mem-
ber (43) carried inside said first space (8) at opposite
side from said second space (25) and suitable to
exercise on said movable equipment (2) a one-di-
rectional thrust always in the direction of said second
space (25).

A casing according to claim 47, characterised in
that said contrast member (43) comprises a third
support member (49) suitable to be engaged by a
third abutment member (48) carried by said movable
equipment (2) to cooperate to maintain said movable
equipment (2) inside said casing (7).

A casing according to any one of claims 41-48, char-
acterised by comprising atleasta guide (31) carried
inside said first space (8) by said lateral walls (4b)
of said casing (7) and suitable to couple to at least
an abutment (32) carried by said movable equipment
(2) to condition its relative displacements inside said
first space (8).

A casing according to claim 49, characterised in
that each guide (31) comprises a first shaped ele-
ment (31) substantially shaped as an inclined plane
and suitable to freely slide relative to a second
shaped element (32) associated with said abutment
832).

A casing according to claim 50, characterised by
comprising at least a pair of said first shaped ele-
ments (31) carried inside said first space (8) by said
walls (4b) to couple by both longitudinal sides to said
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movable equipment (2); said first shaped elements
(31) being mutually facing and positioned symmet-
rically relative to a longitudinal median plane (M) po-
sitioned between said lateral walls (4b).

52. A casing according to claim 51, characterised by

comprising two pairs of said shaped elements (31)
positioned symmetrically to said longitudinal median
plane (M) and mutually facing two by two; said two
pairs of said first shaped elements (31) being posi-
tioned, in use, at the opposite side from each other
relative to a pin (9) supporting said roller (3) to bal-
ance the movable equipment (2) inside said first
space (8) and to prevent any oscillations about said

pin (9).

53. A casing according any one of claims 46-52, char-

acterised in that said blocking member (22), in use,
is housed inside said second space (25) in a selec-
tively releasable fashion, so that, during mainte-
nance operations, said adjusting means (20) can be
extracted from said carriage (1).

54. Acasingaccording to any one of claims 41-53, char-

acterised in that it can be constructed by moulding
in order to minimise production costs and time.

55. A movable equipment (2) for a carriage (1) as de-

scribed with reference to any one of claims 1-34;
said movable equipment (2) being suitable to be
housed inside a casing (7) and comprising a roller
(3) carried in a rotatable fashion by a pin (9) between
two lateral walls (4a) mutually facing and parallel to
a first longitudinal direction (D); characterised by
comprising an abutment device (45) associated with
a constraining group (40) of the carriage (1) and suit-
able to cooperate with a support device (46) carried
by said casing (7) to hold stably said movable equip-
ment (2) inside said casing (7).

56. A movable equipment according to claim 55, char-

acterised in that said abutment device (45) com-
prises at least a first abutment member (41) and at
least a second abutment member (44) suitable to
engage respectively a second and a first support
members (47, 42) carried by said casing (7) to pre-
vent said movable equipment (2) from slipping out
of said casing (7).

57. A movable equipment according to claim 56, char-

acterised in that said abutment member (41) is car-
ried by said movable equipment (2) projecting from
a wall transverse to said lateral walls (4a).

58. A movable equipment according to claim 56 or 57,

characterised in that said abutment device (45)
comprises a pair of second abutment members (44)
carried externally to said movable equipment (2) at
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opposite side from said first member (41) relative to
said pin (9); said second abutment members (44)
projecting from said lateral walls (4a) and being po-
sitioned symmetrically relative to a median plane (M)
positioned between said lateral walls (4a) to couple,
in use, to a pair of said first support members (42)
associated with said support device (46).

A movable equipment according to any one of claims
55-58, characterised in that said abutment device
(45) comprises a third abutment ember (48) exter-
nally projecting at opposite side from said first abut-
ment member (41) and suitable to engage a third
support member (49) carried by said casing (7).

A movable equipment according to any one of claims
55-59, characterised by comprising at least an
abutment (32) associated with guiding means (30)
of the carriage (1) and suitable to couple to a guide
(31) carried by said casing (7) to condition, in use,
relative displacements of said movable equipment
(2) with respect to said casing (7) along a given tra-
jectory.

A movable equipment according to claim 60, char-
acterised in that said abutment (32) comprises a
second shaped element (32) projecting from lateral
walls (4a); said second shaped element (32) being
shaped substantially like an inclined plane so as to
freely slide relative to a first shaped element (31)
associated with said guide (31).

A movable equipment according to claim 60 or 61,
characterised by comprising at least a pair of said
second shaped elements (32) externally projecting
from said lateral walls (4a); said second shaped el-
ements (32) being positioned symmetrically relative
to a median plane (M) positioned between said lat-
eral walls (4a).

A movable equipment according to claim 62, char-
acterised by comprising two pairs of said second
shaped elements (32) positioned symmetrically to
said median plane (M) and suitable to couple to two
corresponding pairs of said first shaped elements
(31) carried by said casing (7); said two pairs of said
second shaped elements (32) being positioned at
opposite side from each other relative to said pin (9)
to balance the movable equipment (2) inside said
casing (7) and prevent any oscillations about said

pin (9).

A movable equipment according to any one of claims
55-63, characterised by comprising at least a stiff-
ening rib (72) for each lateral wall (4a); each said
stiffening rib (72) projecting from said lateral walls
(4a) to give stiffness to said lateral walls (4a).
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A movable equipmentaccording to claims 58, 60 and
64, characterised in that said movable equipment
(2) presents externally only a pair of lateral projec-
tions (71) projecting from said lateral walls (4a) ;
each of said lateral projections (71) being delimited
laterally by a planar surface (4c) and comprising
each respective said second shape element (32),
each respective said second abutment member (44)
and each respective said stiffening rib (72) associ-
ated with the lateral walls (4a) from which it projects.

A movable equipment according to claim 65, char-
acterised in that said pair of said projections (71)
determines balancing means (70) for balancing the
position of said movable equipment (2) inside said
casing (7) to prevent any oscillations of the movable
equipment (2) about any own longitudinal axis.

A movable equipment according to any one of claims
55-66, characterised in that said lateral walls (4a)
present holes (6) suitable to support said pin (9)
transverse to said lateral walls (4a); said pin (9) pre-
senting a length substantially equal to the distance
between said walls (4a) so that it is entirely housed
inside said movable equipment (2) and does not en-
gage, in use, said casing (7).

A movable equipment according to any one of claims
55-67, characterised in that said pin (9) and said
roller (3) can be selectively disassembled from said
movable equipment (2) so as they can be easily re-
placed in case of wear or damage.

A movable equipment according to any one of claims
55-68, characterised in that it can be handled in-
side said casing (7) by means of adjusting means
(20) carried by said casing (7).

A movable equipment according to any one of claims
55-69, characterised in that it can be directly pro-
duced by moulding to minimise the production costs
and time thereof.
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