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(54) CONCEALED HINGING DEVICE FOR CLOSING ELEMENTS, IN PARTICULAR ARMORED 
DOORS

(57) An adjustable and concealed hinging device
(12) for hinging a closing element, in particular a rein-
forced door, with respect to a fixed element. The hinging
device comprises a hinging element (21) configured to
be disposed coaxially with a hinging axis (X) and mounted
on a support member (22) configured to be disposed in
a compartment made in the closing element. The hinging

device (12) also comprises adjustment members for se-
lectively adjusting the position of the hinging element (21)
along its hinging axis (X), along a sliding direction (Y),
perpendicular to the hinging axis (X), and/or along a
translation direction (Z), perpendicular to both the hinging
axis (X), and also to the sliding direction (Y).
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns an adjustable
hinging device of the so-called concealed type, config-
ured to hinge closing elements, in particular reinforced
doors, with respect to a fixed element, such as a support
frame, or a support structure.
[0002] By "concealed hinging device" we mean a de-
vice that is not visible, when it is associated with the clos-
ing element to be hinged.
[0003] According to a particular use of the hinging de-
vices, in accordance with the present invention, each
closing element is hinged on two of such hinging devices,
which are configured to be disposed preferably aligned
along the same vertical hinging axis and positioned one
on an upper zone of the closing element and the other
on a lower zone of the closing element, in order to coop-
erate respectively one with an upper part of the fixed
element, and the other with a lower part of the fixed ele-
ment, or directly with the floor.

BACKGROUND OF THE INVENTION

[0004] Concealed hinging devices, or concealed hing-
es, for hinging closing elements, such as reinforced
doors, with respect to corresponding fixed elements, are
known. These fixed elements comprise, for example, a
very robust frame, for example made of metal, which de-
fines an aperture, or gap, having a normally rectangular
section. These hinging devices comprise at least two
pins, or pintles, located along the same axis of rotation,
or hinging axis, usually vertical.
[0005] A reinforced door, for example, usually has a
much greater weight than traditional doors, that is it can
have a weight even much greater than 80 kg.
[0006] In particular, many concealed hinges are
known, each comprising two hinging elements and a cen-
tral pin on which the latter are hinged. In these types of
hinges one of the hinging elements is configured to be
attached on a vertical element, or a jamb, of the support
frame, while another one of the two hinging elements of
each hinge is configured to be attached on the closing
element to be hinged, usually in correspondence with a
lateral edge of the latter.
[0007] These known concealed hinges have the dis-
advantage of usually being rather complex and expen-
sive and often not suitable for supporting very heavy clos-
ing elements, such as reinforced doors, or other.
[0008] In the sector of reinforced doors, in order to
hinge them with respect to a support frame, it is also
known to install two hinging devices disposed one on an
upper horizontal part of the support frame, and the other
on a lower part of the support frame, or directly on the
floor, and each comprising a hinging pin disposed coaxial
with the axis of rotation.
[0009] Alternatively, each hinging device can be in-

stalled in a compartment made in the same reinforced
door to be hinged, at a determinate distance from a lateral
edge thereof, opposite the one in which the lock is locat-
ed. In this known solution, a hinging device has the hing-
ing pin facing upward, in order to cooperate with a cor-
responding hinging hole made on the upper horizontal
part of the support frame, and another hinging device
has the hinging pin facing downward, in order to coop-
erate with a corresponding hinging hole made on the low-
er part of the support frame, or directly on the floor.
[0010] In the sector of concealed hinging device, or
concealed hinges, in particular for hinging very heavy
closing elements, such as reinforced doors, one of the
technical problems to be addressed and solved, known
to all those skilled in the art, is the correct positioning of
the closing element with respect to the fixed structure,
especially during the assembly step, but also during use.
[0011] Another technical problem that operators are
faced with in the sector of windows and doors in general
and above all, in particular, in the specific sector of rein-
forced doors, is being able to make one or more adjust-
ments of the hinging element, or pintle, with respect to
the fixed structure.
[0012] In order to try to solve these technical problems,
the Applicant has designed and embodied a concealed
hinging device for hinging a closing element, in particular
a reinforced door, with respect to a fixed element, which
has been the object of the European patent application
EP18425081, filed on 26.10.2018. This known hinging
device comprises a hinging element configured to be dis-
posed coaxially with a hinging axis and mounted on a
support mean configured to be disposed in a compart-
ment made in the closing element as above. First adjust-
ment means are provided for selectively adjusting the
axial position of the hinging element as above, along the
hinging axis as above, and second adjustment means
are provided for selectively adjusting the position of the
hinging element as above along a sliding direction, sub-
stantially perpendicular to the hinging axis as above.
[0013] This known hinging device, although functional
and effective, however, only allowed two adjustments in
directions perpendicular to each other, one of which
along the hinging axis.
[0014] Therefore, one purpose of the present invention
is to provide a concealed hinging device for hinging a
closing element, such as a reinforced door, with respect
to a fixed element, which in addition to being robust, sim-
ple to make and reliable, and which, at the same time,
allows an easy and convenient installation of the closing
element to be hinged, also allows an easy adjustment of
the position of each of its hinging elements with respect
to the corresponding support member, in at least two
directions, advantageously in at least three directions,
for example each perpendicular with respect to the other
two, even when the closing element is already installed
in the corresponding fixed element.
[0015] The Applicant has studied, tested and embod-
ied the present invention to overcome the shortcomings
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of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0016] The present invention is set forth and charac-
terized in the independent claim.
[0017] The dependent claims describe other charac-
teristics of the present invention, or variants to the main
solution idea.
[0018] In accordance with the above purpose, an ad-
justable and concealed hinging device, according to the
present invention, for hinging a closing element, in par-
ticular a reinforced door, with respect to a fixed element,
comprises a hinging element configured to be disposed
coaxially with a hinging axis and mounted on support
means configured to be disposed in a compartment made
in the same closing element, and primary adjustment
means configured to selectively adjust the position of the
hinging element along a sliding direction, substantially
perpendicular to the hinging axis as above and/or the
axial position of the hinging element along the hinging
axis with respect to the closing element as above.
[0019] In accordance with a characteristic aspect of
the present invention, the adjustable and concealed hing-
ing device, also, comprises additional adjustment means
configured to selectively adjust the position of the hinging
element as above along a translation direction, substan-
tially perpendicular to both the hinging axis, and also to
the sliding direction as above.
[0020] In accordance with another characteristic as-
pect of the present invention, the primary adjustment
means as above comprise first adjustment means con-
figured to selectively adjust the axial position of the hing-
ing element as above along the hinging axis as above
and second adjustment means configured to selectively
adjust the axial position of the hinging element as above
along the sliding direction as above, and the additional
adjustment means as above comprise third adjustment
means.
[0021] In accordance with another characteristic as-
pect of the present invention, the support means as
above comprise a containing box in which the hinging
element as above is inserted so that the latter can slide
axially along the hinging axis as above, due to the effect
of a rotation thereof with respect to the containing box
as above.
[0022] In accordance with another characteristic as-
pect of the present invention, the containing box as above
is attached to a plate, which is slidably mounted, both
along the sliding direction as above, and also along the
translation direction as above, with respect to a support
element configured to be attached to the closing element
as above.
[0023] In accordance with another characteristic as-
pect of the present invention, the hinging device, also,
comprises a guide member attached to the plate as
above, and which together with the latter and with the

containing box as above makes up a hinging assembly
mobile with respect to the support element as above.
[0024] In accordance with another characteristic as-
pect of the present invention, the adjustment means as
above comprise a first adjustment bar having the axis
parallel to the sliding direction as above, a central part
guided in the guide member as above, and an external
end guided by a first support plate, which is attached to
the support element as above.
[0025] In accordance with another characteristic as-
pect of the present invention, the first adjustment bar as
above has an internal end which terminates inside the
containing box as above and on which there is attached
a driving bevel gear wheel, permanently in mesh with a
corresponding driven bevel gear wheel, both also dis-
posed inside the containing box as above, and the driven
bevel gear wheel as above is rotatable about the hinging
axis as above and is coupled with the hinging element
as above so as to make it rotate together with it, but leav-
ing it free to move axially with respect to it.
[0026] In accordance with another characteristic as-
pect of the present invention, the second adjustment
means as above comprise a second adjustment bar hav-
ing the axis parallel to the sliding direction as above and
an external end threaded and screwed on a threaded
hole made on the first support plate as above, and the
second adjustment bar as above is also guided into a
through hole, not threaded, of a second support plate,
which is attached to the support element as above.
[0027] In accordance with another characteristic as-
pect of the present invention, the second adjustment bar
as above has an internal end provided with a terminal
element inserted in a guide groove made in the guide
block as above and parallel to the translation direction
as above.
[0028] In accordance with another characteristic as-
pect of the present invention, the third adjustment means
as above comprise two adjustment mechanisms, identi-
cal to each other and disposed one on one side, and one
on the other side of the containing box as above, wherein
each of the two adjustment mechanisms as above com-
prises an adjustment element, which is shaped so as to
have a cylindrical part outside the support element as
above and a disk disposed in an eccentric position with
respect to the cylindrical part as above and inserted in a
corresponding slot, made in the support element as
above, and in which a respective guide peg is eccentri-
cally mounted on the corresponding disk, exits from the
support element as above from the opposite side with
respect to the cylindrical part as above, and is attached
with precision in a corresponding threaded hole of the
plate as above.
[0029] In accordance with another characteristic as-
pect of the present invention, each of the two adjustment
elements as above is provided both with a first longitu-
dinal and peripheral groove, parallel to the hinging axis
as above and disposed angularly at 90° with respect to
the corresponding guide peg, and also with a second
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groove transverse and perpendicular to the first groove
as above.
[0030] In accordance with another characteristic as-
pect of the present invention, in each of the two first
grooves as above there is inserted a threaded insert,
which has a threaded through hole, substantially parallel
to the sliding direction as above and in which a third
threaded adjustment bar is screwed at least in corre-
spondence with the two threaded inserts as above, and
the third adjustment bar as above is partly housed in the
two second grooves and is through in a hole of the guide
member as above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and other characteristics of the present
invention will become apparent from the following de-
scription of some embodiments, given as a non-restric-
tive example, with reference to the attached drawings
wherein:

- fig. 1 is a first front view of a closing element shown
in a closed position with respect to a fixed support
frame and using two concealed hinging devices ac-
cording to the present invention, in accordance with
a first embodiment;

- fig. 2 is a second front view of a closing element
shown in a closed position with respect to a fixed
support frame and using two concealed hinging de-
vices according to the present invention, in accord-
ance with a second embodiment;

- fig. 3 is a front view, on an enlarged scale, of the
hinging device mounted in an upper zone of the clos-
ing element of fig. 1;

- fig. 4 is a left lateral view of the hinging device of fig. 3;
- fig. 5 is a axonometric view of the hinging device of

fig. 3, in which some of its components are shown
exploded to better represent other parts of the same
hinging device;

- fig. 6 is a axonometric view from below of the hinging
device of fig. 3;

- fig. 7 is a view from below of the hinging device of
fig. 3.

[0032] We must clarify that in the present description
and in the claims the terms vertical, horizontal, lower,
upper, right, left, high and low, with their declinations,
have the sole function of better illustrating the present
invention with reference to the figures of the drawings
and must not be in any way used to limit the scope of the
invention itself, or the field of protection defined by the
attached claims. For example, by the term vertical we
mean an axis, or a plane, that can be both perpendicular
to the line of the horizon, and also inclined, even by a
few degrees, for example up to 30°, with respect to that
perpendicular position.
[0033] Furthermore, in the different embodiments de-
scribed hereafter, the same reference numbers refer to

similar or identical elements or components of the hinging
device according to the present invention.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0034] Before describing the embodiments, we must,
also, clarify that the present description is not limited in
its application to details of the construction and disposi-
tion of the components as described in the following de-
scription using the attached figures.
[0035] The present invention can provide other em-
bodiments and can be obtained or executed in various
other ways. We must, also, clarify that the phraseology
and terminology used here is for the purposes of descrip-
tion only, and cannot be considered as limitative.
[0036] In accordance with a first embodiment, shown
in fig. 1, the closing element 10 is hinged along the vertical
hinging axis, or axis of rotation, X, on the fixed element,
in this specific case a support frame, 11 by means of two
hinging devices 12 and 13 according to the present in-
vention, the first mounted inside an upper zone of the
closing element 10 and the second inside a lower zone
of the closing element 10.
[0037] In the example, shown in fig. 1, the closing el-
ement 10 is a reinforced door with a weight comprised
between about 100 and 500 kg. The closing element 10
is provided with a lock 14 mounted adjacent to a right
lateral edge 15 thereof, opposite to a left lateral edge 16,
which is instead close to the hinging axis X.
[0038] It can be noted that the hinging axis X is posi-
tioned at a determinate distance D, for example from
about 100 mm to 500 mm, from the left lateral edge 16
of the closing element 10.
[0039] In the example provided here, the support frame
11 is metallic. According to an example of a construction
solution, the support frame 11 comprises two vertical up-
rights 17 and 18, or jambs, or vertical elements, an upper
horizontal element 19 and a lower element 20, also hor-
izontal, which according to a variant, not shown in the
drawings, can coincide with the floor, or be incorporated
therein.
[0040] In accordance with a second embodiment,
shown in fig. 2, the closing element 10 is mounted on the
support frame 11 in a specular manner, so it has the lock
14 adjacent to the left lateral edge 16 in order to cooperate
with the vertical upright 17 of the support frame 11. The
hinging axis X is positioned at the determinate distance
D from the right lateral edge 15 and the two hinging de-
vices 12 and 13 are mounted in inverted positions, that
is with the hinging device 13 on the upper zone of the
closing element 10 and the hinging device 12 on the lower
zone of the closing element 10.
[0041] The hinging device 12 (fig. 3) comprises a hing-
ing element, in this specific case a substantially cylindri-
cal pin or pintle 21, mounted sliding axially in a support
mean, in this specific case a containing box 22 (figs. 3
and 5) and configured to be disposed coaxially with the
hinging axis X.

5 6 



EP 3 842 609 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0042] In particular, the pin 21 has an internal part 23
(fig. 5) threaded and screwed into a corresponding fe-
male thread (not shown in the drawings) present in the
containing box 22, whereby, by rotating the pin 21 with
respect to the latter, as will be described in detail later,
the pin 21 itself can move axially, that is along the hinging
axis X, with respect to the containing box 22 itself, by
means of first adjustment means 24 (fig. 5), which will be
described in detail later.
[0043] The containing box 22, together with the pin 21,
is mounted on an upper plate 30 which is resting on a
lug 25 of a fixed support element, which in this specific
case is an L-shaped metal foil 26, and is sliding with re-
spect thereto along a sliding direction Y (fig. 3), which in
this specific case is perpendicular to the hinging axis X
and, during use, is horizontal.
[0044] The foil 26 is configured to be attached horizon-
tally in an upper compartment 27 (fig. 1) made in the
upper zone of the closing element 10, and is disposed
perpendicular to the hinging axis X.
[0045] In particular, the containing box 22 (figs. 3 and
5) is disposed with wide clearance in a first housing 28,
in this specific case of a rectangular shape, made in the
same lug 25 of the foil 26, and is attached, by means of
four screws 29 (fig. 5), to the upper plate 30, which is
disposed outside the same lug 25 and is provided with a
through hole 31 in which the pin 21 passes with a small
clearance.
[0046] A guide block 32 (figs. 3, 5, 6 and 7), substan-
tially having the shape of a parallelepiped, is also at-
tached laterally, by means of four screws 33, to the upper
plate 30 on the same side of the containing box 22, so
that a hinging assembly, generally indicated with the ref-
erence number 34 (figs. 3, 6 and 7) and consisting of the
upper plate 30, the containing box 22, and the guide block
32, forms a whole which can move joined together both
in the sliding direction Y, and also in a translation direction
Z (figs. 3 and 7) substantially perpendicular to both the
hinging axis X, and also to the sliding direction Y, as will
be described in detail below.
[0047] In particular, the upper part of the guide block
32 is disposed with wide clearance in a second housing
35 (fig. 5), in this specific case of a rectangular shape,
made in the same lug 25 of the foil 26.
[0048] The first adjustment means 24 as above, which
are able to displace the pin 21 axially and selectively
along its hinging axis X, comprise a first adjustment bar
36 (figs. 3, 5, 6 and 7) having its axis parallel to the sliding
direction Y, a central part guided on a hole 37 made in
the guide block 32, and an external end 38 guided on a
slot 39 (figs. 3, 5 and 6) of a first support plate 40 (figs.
3, 5, 6 and 7), which is attached in the lower part of the
lug 25 of the foil 26, perpendicular to it. In particular, the
slot 39 is parallel to the translation direction Z (figs. 3 and
7).
[0049] The first adjustment bar 36 has an internal end
41 (fig. 5) which terminates inside the containing box 22
and on which a driving bevel gear wheel 42 is keyed,

permanently in mesh with a corresponding driven bevel
gear wheel 43, also both disposed inside the containing
box 22. The driven bevel gear wheel 43 is rotatable about
the hinging axis X and is coupled to the pin 21 in a known
manner, so that it can make it rotate with it, but leaving
it free to move axially with respect to it.
[0050] The external end 38 of the first adjustment bar
36 is disposed in the proximity of the left lateral edge 16
(figs. 1 and 3), or the right lateral edge 15 (figure 2), of
the closing element 10 and is configured to be driven by
a tool of the known type, for example a screwdriver, or
an Allen key, through a first aperture 44 (fig. 3) made in
the same left lateral edge 16 (figs. 1 and 3), or respec-
tively right lateral edge 15 (fig. 2), of the closing element
10.
[0051] The selective rotation of the first adjustment bar
36 in one direction, or the other, causes, by means of the
bevel gear wheels 42 and 43, the screwing or unscrewing
of the threaded internal part 23 of the pin 21 with respect
to the containing box 22, and the consequent axial dis-
placement of the same pin 21 along its hinging axis X,
while the same bevel gear wheels 42 and 43 remain con-
stantly in mesh with each other.
[0052] The hinging device 12 also comprises second
adjustment means, generally indicated with the refer-
ence number 45 (figs. 3 and 5), which are able to displace
the entire hinging assembly 34, and therefore also the
pin 21, along the sliding direction Y (figs. 3 and 7).
[0053] The second adjustment means 45 comprise a
second adjustment bar 46 (figs. 3, 5 and 6) having its
axis parallel to the sliding direction Y and an external end
47 threaded and screwed onto a threaded hole 48 (figs.
3 and 5) made on the first support plate 40. The second
adjustment bar 46 is also guided in a through hole 49,
not threaded, of a second support plate 50, which is at-
tached by means of two screws 51 (fig. 5) in the lower
part of the lug 25 of the foil 26.
[0054] An internal end 52 of the second adjustment bar
46 is provided with a small disc 53 (figs. 3 and 5) inserted
in a lateral groove 54 made in the guide block 32 and
parallel to the translation direction Z (figs. 3 and 7). A
collar 55 is mounted on the second adjustment bar 46
between the internal end 52 of the latter and the second
support plate 50.
[0055] The external end 47 of the second adjustment
bar 46 is disposed in the proximity of the left lateral edge
16 (figs. 1 and 3), or the right lateral edge 15 (fig. 2), of
the closing element 10, and is configured to be driven by
a tool of the known type, for example a screwdriver, or
an Allen key, through a second aperture 56 (fig. 3) made
in the same left lateral edge 16 (figs. 1 and 3), or respec-
tively right lateral edge 15 (fig. 2), of the closing element
10.
[0056] Therefore, by screwing, or unscrewing, the sec-
ond adjustment bar 46 with respect to the threaded hole
48 (figs. 3 and 5), which is in a fixed position with respect
to the foil 26, a displacement of the pin 21 is obtained
along the sliding direction Y, because the whole hinging
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assembly 34 is displaced along that sliding direction Y
with respect to the fixed part of the hinging device 12,
that is of the foil 26, and therefore to the closing element
10 to which that foil is attached.
[0057] The hinging device 12, also, comprises third ad-
justment means, generally indicated with the reference
number 57 (figs. 3 and 5), which are able to displace the
hinging assembly 34, and therefore also the pin 21, along
the translation direction Z (figs. 3 and 7).
[0058] The third adjustment means 57 comprise two
adjustment mechanisms 58, 59 (figs. 3, 5, 6 and 7), iden-
tical to each other and disposed one on one side and the
other on the other side of the containing box 22 of the
pin 21.
[0059] Each adjustment mechanism 58, 59 comprises
an adjustment element 60 (figs. 3 and 7), respectively
61, which is shaped so as to have a cylindrical part dis-
posed close to the internal part of the lug 25 (fig. 3) of
the foil 26, and a disk 62, respectively 63, disposed in an
eccentric position with respect to the cylindrical part as
above, and inserted in a corresponding slot 64, respec-
tively 65, made in the same lug 25. The two slots 64 and
65 are disposed on opposite sides with respect to the
first housing 28 and are aligned along the sliding direction
Y.
[0060] Each adjustment mechanism 58, 59, also, com-
prises a respective guide peg 66, respectively 67, which
is eccentrically mounted on the corresponding disk 62,
respectively 63, exits from the lug 25 of the foil 26, is
parallel to the pin 21 and is attached with precision in a
corresponding threaded hole 68, respectively 69 (fig. 5),
of the upper plate 30.
[0061] The coupling of the guide pegs 66 and 67 with
the upper plate 30 is such as not to generate friction, or
a clamping, between the disks 62 and 63 of the adjust-
ment mechanisms 58 and 59, the lug 25 of the foil 26
and the upper plate 30, by means of two bushings coaxial
with the guide pegs 66, 67 with a length greater than the
thickness of the adjustment elements 60, 61 and of the
lug 25.
[0062] Furthermore, each of the two adjustment ele-
ments 60 and 61 is provided both with a longitudinal and
peripheral first groove 70 (figs. 6 and 7), parallel to the
hinging axis X and disposed angularly at 90° with respect
to the corresponding guide peg 66, respectively 67, and
also with a second groove 71 transverse and perpendic-
ular to the first groove 70.
[0063] In each of the two first grooves 70 there is in-
serted a threaded insert 72, cylindrical in shape, which
has a threaded through hole, substantially parallel to the
sliding direction Y and in which a third adjustment bar 73
is screwed, threaded at least in correspondence with the
two threaded inserts 72. The third adjustment bar 73 is
partly housed in the two second grooves 71 and is
through in a hole 74 (fig. 7) of the guide block 32. Fur-
thermore, the third adjustment bar 73 is held in an axial
position, while being allowed to rotate about its own axis,
by two pairs of nuts 75, disposed on one side and on the

other of the guide block 32, and configured to prevent
sliding or inflection of the third adjustment bar 73 with
respect to the same guide block 32.
[0064] The third adjustment bar 73 has an external end
76 (figs. 4 and 6) guided in a groove 77 made laterally
on the first support plate 40.
[0065] The external end 76 of the third adjustment bar
73 is also disposed in the proximity of the left lateral edge
16 (figs. 1 and 7), or right lateral edge 15 (fig. 2), of the
closing element 10, and is configured to be driven by a
tool of the known type, for example a screwdriver, or an
Allen key, through a third aperture 78 (fig. 7) made in the
same left lateral edge 16 (figs. 1 and 3), or respectively
right lateral edge 15 (fig. 2), of the closing element 10.
[0066] By screwing, or unscrewing, the third adjust-
ment bar 73, the third adjustment of the hinging device
12 along the transverse direction Z is carried out, by ro-
tating the two disks 62 and 63 of the adjustment elements
60 and 61 inside the slots 64 and 65, so that the guide
pegs 66 and 67 are displaced along the transverse di-
rection Z, while maintaining the hinging assembly 34 in
the position reached along the sliding direction Y. In fact,
with this action of screwing, or unscrewing, the third ad-
justment bar 73 the entire hinging assembly 34 is moved,
together with the first adjustment bar 36 and the third
adjustment bar 73 itself, while the second adjustment bar
46 remains in a fixed position with respect to the two
support plates 40 and 50; in fact, it is the guide block 32
which moves with respect to it.
[0067] The hinging device 12, in the examples de-
scribed here, is positioned in the upper compartment 27
(fig. 1) of the closing element 10 so that the pin 21 is
facing upward, in order to cooperate with a corresponding
hinging hole, not shown in the drawings, made on the
upper element 19 of the support frame 11, coaxially with
the hinging axis X.
[0068] The hinging device 12 allows to easily adjust
the position of the pin 21 independently in each of three
directions perpendicular to each other, that is both a first
adjustment along the hinging axis X and also a second
adjustment along the sliding direction Y, and/or also a
third adjustment along the translation direction Z, as de-
scribed above.
[0069] Each of the three adjustments as above can be
made both during the assembly of the closing element
10 on the support frame 11, and also during the use of
the same closing element 10, intervening from the out-
side of the latter on the first adjustment bar 36, on the
second adjustment bar 46 and/or on the third adjustment
bar 73.
[0070] The hinging device 13, shown in figs. 1-2, is
substantially the same as the hinging device 12 de-
scribed heretofore, with the difference that the position
of the second adjustment bar 46, of the guide block 32
and of the first adjustment bar 36 is specular with respect
to the pin 21 and to the containing box 22.
[0071] In particular, in the example provided here, the
hinging device 13 is positioned in a lower compartment
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79 (fig. 1) of the closing element 10, so that the pin 21 is
facing downward, in order to cooperate with a corre-
sponding hinging hole, not shown in the drawings, made
on the lower element 20 of the support frame 11, coaxially
with the hinging axis X.
[0072] In the same way as the hinging device 12, the
hinging device 13 also allows to easily adjust the position
of the pin 21 independently in each of three directions
perpendicular to each other, that is both a first adjustment
along the hinging axis X and also a second adjustment
along the sliding direction Y, and/or also a third adjust-
ment along the translation direction Z, as described
above.
[0073] In the embodiment shown in fig. 2, the hinging
device 13 is disposed in the upper compartment 27, with
the pin 21 facing upward, while the hinging device 12 is
disposed in the lower compartment 79, with the pin 21
facing downward.
[0074] It is understood that modifications and/or addi-
tions of parts may be made to the hinging devices 12 and
13 as described heretofore, without departing from the
scope of the present invention.
[0075] For example, the connection between the inter-
nal end 41 of the first adjustment bar 36 and the pin 21,
instead of between the pair of bevel gear wheels 42 and
43 could be made by means of a worm screw, connected
or keyed coaxially with the same first adjustment bar 36,
and permanently coupled with a gear wheel coaxial with
the pin 21.
[0076] It is also clear that, although the present inven-
tion has been described with reference to a specific ex-
ample, a person of skill in the art shall certainly be able
to achieve many other equivalent forms of hinging devic-
es, having the characteristics as set forth in the attached
claims and hence all coming within the field of protection
defined thereby.

Claims

1. Adjustable and concealed hinging device for hinging
a closing element (10), in particular a reinforced
door, with respect to a fixed element (11), comprising
a hinging element (21) configured to be disposed
coaxially with a hinging axis (X) and mounted on sup-
port means (22) configured to be disposed in a com-
partment (25, 79) made in said closing element (10),
and primary adjustment means (24, 45) configured
to selectively adjust the axial position of said hinging
element (21) along said hinging axis (X) and/or the
position of said hinging element (21) along a sliding
direction (Y), substantially perpendicular to said
hinging axis (X) with respect to said closing element
(10), characterized in that it, also, comprises addi-
tional adjustment means (57) configured to selec-
tively adjust the position of said hinging element (21)
along a translation direction (Z), substantially per-
pendicular to both said hinging axis (X), and also to

said sliding direction (Y).

2. Hinging device as in claim 1, characterized in that
said primary adjustment means comprise first ad-
justment means (24) configured to selectively adjust
the axial position of said hinging element (21) along
said hinging axis (X) and second adjustment means
(45) configured to selectively adjust the axial position
of said hinging element (21) along said sliding direc-
tion (Y), and in that said additional adjustment
means comprise third adjustment means (57).

3. Hinging device as in claim 1 or 2, characterized in
that said support means comprise a containing box
(22) in which said hinging element (21) is inserted
so that the latter can slide axially along said hinging
axis (X) due to the effect of a rotation thereof with
respect to said containing box (22).

4. Hinging device as in claim 3, characterized in that
said containing box (22) is attached to a plate (30),
which is slidably mounted, both along said sliding
direction (Y), and also along said translation direction
(Z), with respect to a support element (26) configured
to be attached to said closing element (10).

5. Hinging device as in claim 4, characterized in that
it, also, comprises a guide member (32) attached to
said plate (30) and which together with the latter and
with said containing box (22) makes up a hinging
assembly (34) mobile with respect to said support
element (26).

6. Hinging device as in claim 5, characterized in that
said first adjustment means (24) comprise a first ad-
justment bar (36) having its axis parallel to said slid-
ing direction (Y), a central part guided in said guide
member (32), and an external end (38) guided by a
first support plate (40), which is attached to said sup-
port element (26).

7. Hinging device as in claim 6, characterized in that
said first adjustment bar (36) has an internal end (41)
which terminates inside said containing box (22) and
on which there is attached a driving bevel gear wheel
(42), permanently in mesh with a corresponding driv-
en bevel gear wheel (43), both also disposed inside
said containing box (22), and in that said driven bev-
el gear wheel (43) is rotatable about said hinging
axis (X) and is coupled with said hinging element
(21) so as to make it rotate together with it, but leaving
it free to move axially with respect to it.

8. Hinging device as in claim 6 or 7, characterized in
that said second adjustment means (45) comprise
a second adjustment bar (46) having its axis parallel
to said sliding direction (Y) and an external end (47)
threaded and screwed on a threaded hole (48) made
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on said first support plate (40), and in that said sec-
ond adjustment bar (46) is also guided into a through
hole (49), not threaded, of a second support plate
(50), which is attached to said support element (26).

9. Hinging device as in claim 8, characterized in that
said second adjustment bar (46) has an internal end
(52) provided with a terminal element (53) inserted
in a guide groove (54) made in said guide block (32)
and parallel to said translation direction (Z).

10. Hinging device as in claim 6 or 7, characterized in
that said third adjustment means (57) comprise two
adjustment mechanisms (58, 59), identical to each
other and disposed one on one side, and one on the
other side of said containing box (22), wherein each
of said two adjustment mechanisms (58, 59) com-
prises an adjustment element (60, 61), which is
shaped so as to have a cylindrical part outside said
support element (26) and a disk (62, 63) disposed
in an eccentric position with respect to said cylindri-
cal part and inserted in a corresponding slot (64, 65),
made in said support element (26), and in which a
respective guide peg (66, 67) is eccentrically mount-
ed on the corresponding disk (62, 63), exits from said
support element (26) from the opposite side with re-
spect to said cylindrical part, and is inserted with pre-
cision into a corresponding threaded hole (68, 69)
of said plate (30).

11. Hinging device as in claim 10, characterized in that
each of said two adjustment elements (60, 61) is
provided both with a first longitudinal and peripheral
groove (70), parallel to said hinging axis (X) and dis-
posed angularly at 90° with respect to the corre-
sponding guide peg (66, 67), and also with a second
groove (71) transverse and perpendicular to said first
groove (70).

12. Hinging device as in claim 11, characterized in that
into each of said two first grooves (70) there is in-
serted a threaded insert (72), which has a threaded
through hole, substantially parallel to said sliding di-
rection (Y) and in which a third threaded adjustment
bar (73) is screwed at least in correspondence with
said two threaded inserts (72), and in that said third
adjustment bar (73) is partly housed in said two sec-
ond grooves (71) and is through in a hole (74) of said
guide member (32).
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