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FiG. 1

(57) Abstract: A concealed hinge for the rotatable movement of a closing element (D), such as a door, a window, a door or the like,
which i1s fixed to a stationary support structure (F), such as a wall, a tloor, a frame or the like. The hinge comprises: a fixed hinge
body (20) anchorable to the stationary support structure (F); a movable hinge body (10) anchorable to the closing element (D); a
connecting assembly (30) for mutual connection of the fixed hinge body (20) and movable hinge body (19) in such a manner that the
latter (10) rotates with respect to the former (20) about a first longitudinal axis (X) between an open position and a closed position.
One of the fixed hinge body (20) or the movable hinge body (10) mncludes a first box- shaped element (12) concealedly insertable
within one of the closing element (D) and the stationary support structure (F). The other of the fixed hinge body (20) or the movable
hinge body (10) comprises a second box-shaped element (20) concealedly insertable within the other of the closing element (D) and
the stationary support structure (F). The one of the first box-shaped element (12) and the second box- shaped element (20) which 1s
msertable within the stationary support structure (F) detines a second axis (Y) substantantally parallel to the first axis (X). The con -
necting assembly (30) protrudes from the first box- shaped element (12) in the open position of the movable element (10), the first
box-shaped element (12) being susceptible to infernally contain the connecting assembly (30) in the closed position of the movable
element (10).
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CONCEALED HINGE FOR DOORS
DESCRIPTION
Field of invention

The present invention is generally applicable in the technical field of ninges, and particularly
refates to a concealed ninge for doors.

Background of the invention

Hinges are known which comuprise a fixed hinge body to be concealedly embpedded in a wall, a
movabie hinge body to be anchored to a3 door and a connection assembily for mutual connection of the
fixed hinge body and the movable one. In this way, the movabie hinge body rotates with respect to the
fixed one around a vertical axis between an open door position and a closed door position.

The fixed hinge body includes a generally box-shaped element susceptible to internally contain
the connection assembly of when the movabie hinge body is in the closed door position. The connection
assembiy protrudes from the box-shaped element when the movable hinge body is in the open door
position.

The concelaed hinges of the type mentioned above available today on the market does not allow
the control of the closing element during opening and/or closing.

They are turther bulky and include a large number of parts.

Another drawback is the poor satety of such hinges, due to the tact that the doors to which are
connected it pushed by a careless user is free to strongly impact against the frame to which they are
anchored.

From the documents GBL252757, US4102006, GBZ2503753, US882721, DE102007031175,
JS2007 /294860 and US2709276 concealed hinges are known.

Summary of the invention

The object of the present invention is to overcome at least partly the above mentioned
drawbacks, by providing a hinge having characteristics of high functionality and low cost.

Another gbiect of the invention is to provide a hinge of limited dimensions.

Another object of the invention is to provide a hinge that is capable of supporting also very heawvy
doors, without changing the behavior.

Another gbject of the invention is to provide a hinge which has a minimum number of constituent
parts.

Another object of the invention is to provide a hinge capable of maintaining the exact closing
nosition over time.

Another object of the invention is 1o provide a safe hinge.

Another object of the invention is 1o provide a hinge easy o instail.

The above objects, as well as others that will appear more clearly hereinafter, are achieved by 3
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hinge according to which is herein described and/or shown and/or claimed.

Advantageous embodiments of the invention are defined according to the dependent claims.

Brief description of the drawings

Further features and advantages of the invention will appear more evident upon reading the
detatied description of a preferred, non-exciusive embodiment of a hinge I, which is described as non-
Himiting example with the help of the annexed drawings, wherein:

FiG. 1 is an exploded isometric view of an embodiment of the hinge 1;

Figs. 23, 2b and 2¢ are views respectively top, sectioned along a plane /o - {lb and partially
sectioned along a plane perpendicular to the plane /b - Il of the embodiment of the hinge 1 of FiG. 1 in
the closed position;

FiGes. 3a, 3b and 3¢ are views respectively top, sectioned along a plane {ifb - [iib and partially
sectioned along a plane perpendicuiar to the plane /ib - Ilip of the embodiment of the hinge 1 of FIG. 1 in
a partially open position;

FiGes. 4a, 4b and 4c¢ are views respectively top, sectioned along a plane Vo - Vo and partially
sectioned along a plane perpendicular to the plane VD - VD of the embodiment of the hinge 1 of FIG. 1 in
the tully open position at 180°;

FiGs. 5a, B and 5¢ are partially sectional views similar to FIGS. 2¢, 3¢ and 4c¢ of an alternative
embodiment of the hinge 1 that in the fully open position reaches 1557

Fizs. Ba, &b, be and &d are views respectively top, partially sectioned according to a plane Vib -
Vib and sectioned along planes Vic - Vic and Vid - Vig of the embodiment ot the hinge 1 ot FIG. 1;

FiGs. 73, 7b and 7¢ are views respectively axonometric in the open position and sectioned along 3
plane VIip - Viib and Vilc - Vilc of a further embodiment of the hinge 1;

FIG. 8 is an exploded isometric view of a turther embodiment of the hinge 1;

FiGss. 9a, 9b and 9¢ are views respectively top in the open position and sectioned along a plane
X - [Xp and (Xc - {Xc of the embodiment of the hinge 1 of FIG. 8, with in FiG. 9d some enlarged details of
FiG. 93;

FiGss. 10a and 10b are views respectively top in the closed position and sectioned along a plane Xb
- Xb of the embodiment of the hinge 1 of FIG. 8, with in FiGs. 10c¢ and 104d some enlarged details of FIG.
10b:

FiIG. 11 is a front view of the embodiment of the hinge 1 of FIG. 8;

Figs. 123, 120 and 12¢ are views respectively sectioned along planes Xfio - Xila, Xiib - Xiip and Xiic
- Xifc in FlG. 11 of the embodiment of the hinge 1 of FIG. 8, with in FIG. 12d some enlarged detaiis of FIG.
12¢;

FiG. 13 is a sectional view of some details of a further embodiment of the hinge 1;

FiG. 14 is an expioded isometric view of a further embodiment of the hinge 1;
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FiG. 15 is a sectioned view of the embodiment of the hinge 1 of FIG. 14 in the closed position;

FiG. 16 is a schematic axonometric view of the hinge 1 mounted on a door D and a frame F, with
in FIG. 16a some enlarged details;

FiGes. 17a and 17b are front views of respectively the movabie hinge body 10 and the fixed hinge

body 20 of the hinge 1.

Detailed description of some preferrred embodiments

With reference to the above tigures, the hinge 1 is advantageously to be used for the rotatable
movement of a door, during both opening and closing thereot.

In general, the embodiments of the hinge 1 according to the tigures 1 to 13 may be used for
hydraulically closing and/or opening and/or checking anv closing element, such as a door, a window, a
shititter or the like, anchored to any stationary support structure, such as a wall, a floor, a frame or the
like, without departing trom the scope of the appended claims.

On the other side, the embodiment of the hinge 1 according to the figures 14 and 15 mav be used
to nechanically connect the closing element and the stationary support structure.

In particuiar, the hinge 1 may be of the concealed type and can be advantageously used with an
internal door B, for example a wooden door, supported by a frame F.

Essentially, the hinge 1 may include a fixed hinge body 20, a3 movable hinge body 10 and a
connection assembly, indicated generally with 30, for mutual connection thereot.

As a resuit of this connection, the movable hinge body 10 rotates with respect to the tixed one 20
around g iongitudinal axis X, which may be substantially vertical, between an open door position, shown
for exampie in FIGs. 3a to 4, and a closed door position, shown for example in FIGs. 23 and 2b.

Suitably, the tikxed hinge body 208 may be concealedly embedded within the frame F that acts as 3
stationary support for the door B. On the other hand, the movable hinge body 10 may be connected to
the door D,

However, the opposite is possible, that is the fixed hinge body 20 may be anchored to the wall
and the movable one 180 may be concealedly embedded within the door, without departing from the
scope of the appended claims.

Advantageously, in the embodiments according to the figures 1 to 13 the movable hinge body 10
may include a tubular member 11 defining an axis Y substantially perpendicular to the axis X and a first
box-shaped element 12 susceptible to contain in its interior the connection assembily 30 when the
movable hinge body 10 is in the door closed position, as shown for example in FIG. Z2a.

It is understood that the tubular element 11 may also belong to the hinge body 20, as well as that
the hinge 1 can include more than one tubular element 11, withoul departing from the scope of the
appended claims.

It is also understood that the tubular element 11 may have any shape, for example a cylindrical or
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paratielepiped shape with square or rectangular section, provided that it is internally nollow.
The connection assembily 3G is further contigured to protude from the first box-shaped element

12 when the movable hinge body 20 is in the open goor position, as shown tor example in FIGs. 3a and 4a.

The particular configuration of the connection assembiy 30 is described later.

It is understood that the hinge 1 may have a different contiguration, provided however that it
inciudes a fixed element and a movable element coupled eacn other to rotate arcund an axis, without
departing trom the scope of the appended claims. The fixed and movable elements may be coupled in any
manner, tor examupie by a pivot.

The fixed hinge body 20 may inciude a3 second box-shaped element formed by a first outer
element 21 and a second element 22 internal thereto, the latter cooperating with each other. The fixed
ninge body 20 can be designed to be concealedly embedded within the door D or the frame F.

In some preferred but not exclusive embodiments, shown for example in FIGS. 8 1o 12d and in
FIGS. 14 and 15, the first outer element 23 may include tirst guide means tor guiding the sliding of the
second inner element 22 along a direction d which is substantially perpendicular to the axis X and the axis
Y.

1t is understood that in the embodiments which do not include the tubular element 11 the axis Y
may be defined by the fixed hinge body 20 conceadly embedded within the frame F.

To do this, the tirst outer element 23 may include a pair of first grooved surtaces 121 with a
piurality of rows defining the direction d, while the second inner element 22 may inciude at ieast one
corresponding pair of second countershaped surfaces 122 engaged with the first surfaces 123, which
surtaces define the first guide means.

The grooved surtaces 121, the countershaped surfaces 122 and a pair of screw elements 1237,
123" designed for mutually engaging/disengaging thereof may define means for reciprocally
blocking/unblocking the first outer element 21 and the second inner element 22.

Advantageously, each of the screw elements 123°, 1237 may include 3 respective screw 1247,
124" to he engaged in 3 corresponding engagement element 1257, 125" sliding in a respective elongate
siot 126°, 1267, the latter bDeing placed on surfaces 1277, 1277 opposite to the second countershaped
surfaces 122.

In a preferred but not exclusive embodiment, the screws 124", 124" may be inserted through
respective siots 12987, 129" passing-through the second inner element 22 and through a second hole 1347,
1307 passing-through the tirst outer element 21. The slots 129°, 129" may be substantially parallel to the
axis X, so as to allow the second inner element 22 to slide verticaily.

Suitably, the first outer element 21 may inciude second guide means for guiding the sliding of the
second inner element 22 along a direction o substantially parailel to the axis X and perpendicular to both

the axis Y and to the direction d. The second guide means may include two or more adjusting screws 128,
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1287 placed at opposite sides of the second inner element 22.

The adjusting screws 128, 128" mav be inserted through the first outer element 21 to interact
with the second inner element 22.

In order to allow an operator to operate on the adjusting screws 128, 128", the first outer
clement 21 and/or the second inner element 22 may include two or more front apertures 1317, 1217 in
correspongences of the adjusting screws 128°, 1287, In this manner, an operator ¢an easily access the
latter when the second box-shaped element 20 is concealedly inserted within the stationary support
structure, L.e. when the closing element D is mounted on the frame F.

Suitably, each of the adjusting screws 128, 128" may include one or more seats 1327, 132" to be
engaged by 3 suitable adjusting tool, e.g. a wrench, through said front apertures 1337, 1317,

During use, the second guide means may be operateable by an operator upon mutual
disengagerment of the surfaces 121 and 122 by acting on the screws 1247, 1247, After operation, the latter
may be mutually reengaged.

1t is understood that the adjusting screw 128 may support the second inner element 22 during
the siiding thereof along the direction 4.

The box-shaped element 12 can be formed by a first outer element 127 and a second element 127
internal thereto, the latter being mutually coupled each other. As a whole, the box-shaped element 12
may detine a hollow body with a pair of upper and lower walls 83, 81 substantially paraliel to the axis Y
joined by a side wall 82° and a bottom wall 82, the latter being substantially perpendicular 1o the side wall
82" and the axis Y.

More particuiarly, the upper and lower walls 80, 81 and the side wall 82" belong to the tirst outer
element 127, while the bottom wall 82 may be g piate attached thereto.

In use, the side wall 82°, the upper and lower walls 80, 81 and the bottom wall 82 are susceptible
to be concealed within the door or the wall, their inner side heing however accessibie from the outside.
More precisely, if necessary, an operator can access from the outside, possibly with a tool {for example, a
screwdriver), 1o the lower surface of the upper wall 80, the upper surface of the bottom wall 81, the front
surface of the bottom wall 82 and to the inner surface of the side wall 82°.

Moreover, the box-shaped element may include two plate-shaped elements 87, 88 for attaching
the movable hinge body 10 to the wall, preferably with screws or dowels 1o be inserted in the housings
89',6 88",

The front surface of the plate-shaped elements 87, 88 is susceptible to remain tiush with the door
and accessible once the hinge body 18 is concealed therein.

In a preferred but not exclusive embodiment, shown in FiGs. 8 to 12d, the first box-shaped
element 12 may comprise means for adjusting the sliding of the second inner element 127 with respect to

the first outer element 12’ along a plane substantially paraliel 1o the axes X and Y, 5o as to adiust the
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distance and/or the inclination of the door with respect to the wall.

Suitably, the adiustment means may comgprise a pair of actuator elements 212°, 2127 to be
controlled by a user which are located at opposite end portions 2137, 2137 of the second inner element
12",

Each of the actuator elements 212°, 21277 may be configured so that the rotation thereof
imparted by the user corresponds to the sliding of the end portions 213°, 213" along a direction d”
substantialiy parailel to the axis Y.

The two actuator elements 2127, 212" may be equal o each other. Therefore, hereinatter it is
gdescribed only one of them, it being understood that the other has the same configuration,

The actuator element 2127 may include 3 pin 214 having 3 first threaded portion 215 engaged in
a corresponding counterthreaded seat 12°7 of the first outer element 12° and a second portion 215"
integrally coupled with a control element 216. More particularly, the latter and the pin 234 may be
rotationally blocked relative to one another, for example by a plug or a suitable shaping with mutually
engaged flat portions, and may be mutually coupled by means of a blocking element 217 adapted to
mutually blocking relative to each other the second threaded portion 2157, the end portion 2137 of the
second inner element 127 and the same control element 216.

Therefore, the end portion 213" of the second inner element 127 is interposed between the
second threaded portion 2157 and the controf element 216.

Moreover, this is rotationaily controlled from the ouiside by a user 50 that the rotation of the
same control element 216 corresponds to the rotation of the pin 214, As 3 consequence, the user by
doing so can adjust the relative position of the door with respect to the wall, in terms of distance and/or
inclination.

Moreover, thanks to the above contiguration, the mounting is extremely simplitied. It is in fact
sufficient to insert the pin 214 into the counterthreaded seat 1277, to insert the second inner element 127
into the first outer element 12" by placing the end portion 213" at the second threaded portion 2157, to
insert the control element 216 of the latter and block the assembly by means of the blocking element
217.

In the embodiments of the hinge 1 shown in the figures 1 to 13 the tubular element 11 may
internally include a working chamber 13, which may in turn include means 40 for the automatic closing of
the closing element once opened, and means 30 for the hydraulic damping of the pivotal movement of
the movable hinge body 10.

The embodiment of the hinge 1 shown in FIGs. 14 and 15 is practicaliy eqgual to the one shown in
FiGas. & to 12¢, with the exception that the former does not include the tubular element with the hydraulic
damping means 50 and/or the means 40 for the automatic closing of the closing element once opened. In

other words, the embodiment of the hinge 1 shown in FliGs. 14 and 15 is a mechanical connecting hinge
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for rotatably moving the door D.

Suitably, the means 40 for the automatic closing of the closing element after opening can be
defined by elastic counteracting means, for exampie a coil spring.

Moreover, the means 50 for the hydraulic damging of the pivotal movement of the movabile
hinge pody 10 may advantageously inciude a plunger member 51 sliding along the axis Y and a working
fiuid, such as oil, hvdraulically acting thereon.

It is understood that the hinge 1 may also be free of automatic closing means 40, thus being a
nvdraulic checking hinge or hydraulic brake. In this case, elastic counteracting means adapted to restore
the initial position of the piunger member may be present or not.

The plunger member 51 may be mutually connected with the fixed hinge body 20 so that the
rotation of the movable element 10 corresponds to the sliding of the former and vice-versa.

For this purpose, at least one shatt 41 may be provided having a first end 42 operatively
connected with the connection assembly 30 and a second end 43 mutually connected with the plunger
membper 51.

The first end 42 of the at least one shaft 41 may be connected to the connecting assembiy 30 via
the connecting element 44, the iatter being at one end screwed into the end 42 and at the other end
connected to the first hook-shaped arm 31 by means ot the first pin 32",

To allow the connection between the at least one shatt 41 and the connecting element 44, the
first end 42 of the tormer can pass through a central opening 83 of the bottom wall 82 of the box-shaped
element 12.

As petter explained below, the second end 43 may be screwed onto the plunger member 51,

The coil spring 40 can be fitted over the at least one shatt 41, in particular, the former can be
fitted over the at least one shaft 41 so as to be in a position of maximum elongation when the movable
hinge body 20 is in the door closed position, such as shown in FlGs. 2b and 10b.

In order to functionally split the means 40 for the automatic closing of the closing element once
opened and the means 50 for the hydraulic damping of the pivotal movement of the movable hinge body
13, the working chamber 13 may be divided into two half-chambers 14, 15 separated each other by
separation means &4,

Advantageously, the separation means 60 may include a pair of seal 627, 62" so that the working
fluid Hies exciusively in the second halt-chamber 15, the first halt-chamber 14 remaining dry.

In this way, it is possible to use a3 spring 40 greatly longer {and hence having more force} than the
one which could have been inserted in the limited space of the half-chamber 15.

Suitably, the first haif-chamber 14 may include means 40 for the automatic closing of the closing
element once opened, while the second half-chamber 15 may include the hydraulic damping means 5.

More particularly, the second half-chamber 15 may include the piunger member 51, the working fiuid and
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at least one non-return valve whicn includes a respective at feast one control member 82, for exampie of
the buttertly type, and at least one end element 53.

The at least one control member 52 may be movable within a respective at least one seat 54
which is detined when the plunger member 51 and the at least one end element 53 are engaged with
cach other. In other words, at ieast one of the front or rear surfaces of the plunger member 51 and the
front surface of the at least one end element 53 are suitably configured so as to define the at least one
seat 54 for the at least one control member 52.

Such details are described in detail iater.

In a preferred but not exclusive embodiment, shown in FlGa. 1 to 7¢, the first hait-chamber 14
may be proximal to the axis X and/or to the first box-shaped element 12, while the second half-chamber
15 may be distal theretrom.

In this case, the shatt 41 may be a single shaft placed in both the half-chambers 14 and 15. More
particularly, the shaft 41 may have the first end 42 protruding from the first haif-chamber 14 through the
free end 16 for connection with the connecting element 44 and the second end 43 passing through the
separation means 80 to lie within the second halt-chamber 15.

The coll spring 40 can be fit onto the single shaft 41 at the second ena 46.

The separation means 88 may include a radial appendix 61 extending radially towards the inner
side of the working chamber 13 susceplible to abut against a radial appendix 45 of the shaift 41 which
extends radially outwardly with respect 1o the second axis Y. More particularily, the radial appendix 45 of
the shaft 41 may include a front surtace 46 susceptible to come into contact with the spring 40 and a rear
surtace 47 susceptible to come into contact with the radial appendix 61 to act as end-stroke for the shatt
41.

In another preterred but not exclusive embodiment, shown in FIGs. 8 to 124, the second halt-
chamber 15 may be proximal to the axis X and/or to the first box-shaped element 12, while the first half-
chamber 14 may be distal therefrom.

In this case, a first shatt 41 placed exclusively within the second halt-chamber 15 and a second
shiatt 437 placed within the first half-chamber 14 and the second half-chamber 15 may be provided.

The second shaft 41" may have a third eng 42" operatively connected with the plunger member
51 and a fourth end 437 lving in the first half-chamber 14. The coil spring 48 may be fitted onto the second
shatt 41,

Conveniently, the latier may include means for adjusting the preload of the coil spring 40
including a slider 1480 slidable along the second shaft 417 to act on the coll spring 48 and an actuator
element 141 acting on the slider 140 to promote the sliding thereot in response to a rotation of the same
actuator element 141 imparted by the user.

To do this, the actuator element 141 can be accessed from the outside by the same user, for
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example by means of a tool with 3 shaped head inserted in a control countershaped portion 142 of the
actuator element 141, In a preferred but not exclusive embodiment, this shaped head may tor example be
nexagonal.

In order to preload the coll spring 40, the slider 140 may be rotationally blocked, for example by
one or more pins or by means of prismatic kinematic pairs, in particular two or more pairs of mutuaily
engaged fat surfaces.

Suitably, pins or prismatic kinematic pairs also acts as guide means of the slider 140 along the
second shait 417,

The actuator element 1431 may further be screwed on/unscrewed from the second shaft 417 and
idly coupled with the slider 140 so that the screwing/unscrewing of the former imparted by the user for
example by means of the above shaped head tool corresponds to the sliding of the slider 140,

Advantageously, the plunger member 51 may divide the second halt-chamber 15 into two
variable volume compartments 18, 18, fluidically communicating with each other and reciprocally
adjacent.

Suitably, when the movable hinge body 10 is in the closed door position the first variable volume
compartment 18 may have the maximum volume and the second variable volume compartment 18 may
nave the minimum volume. On the other hand, when the movable hinge body 20 is in the open door
position the first variabie volume compartment 18 may have the minimum volume and the second
variable volume compartment 19 may have the maximum volume.

Therefore, upon the opening of the closing element the working Huid passes from the first
variable volume compartment 18 to the second variable volume compartment 198, To this end, in a first
embodiment of the invention shown in FiGs, 1 to 7¢, a first line 55 for the fluidic connection ot the
compartments 18, 18 passing through the end element 53, the seat 54, the plunger member 51 and the
second end 43 of the shaft 41 may be provided.

In a preferred but not exclusive embodiment, shown in FIG. 13, a spring 252 acting on the at least
one control member 52 for forcing the closing thereof against the at least one seat 54 may be provided,
50 as to minimize the closing time of the at least one valve and to have an optimal control on the closing
element.

The separation means &8 may be configured so that each of the halt-chambers 14, 15 is
accessibie only through the respective free end 16, 17.

Therefore, the at least one end element 53, the at least one control member 52 and the plunger
member 51 can be inserted within the second haif-chamber 15 through the free end 17.

To allow an operator to mount/dismount the at least one control member 52 in/from the at least
one seat 54 which is formed by coupling the at least one end element 53 and the piunger member 51

ocutside the second half-chamber 18 and then insert the unitary assembly thus formed in the same second
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nait-champer 15, the at least one end element 53 and the piunger member 51 may be removably
coupled. To do this, the plunger member 51 may include a threaded rear seat 56 adapted to receive the
at ieast one end element 53, which may have a peripheral counterthreaded area 57.

To allow the operator to mount the unitary assembly of the at least one end element 53, the at
least one control member 52 and the plunger member 51 which has been previously formed onto the
singie shatt 41 in the case of the empodiment shown in FiGs. 1 to 7¢ and the second shatt 417 in the ¢ase
of the embodiment shown in FIGS. 8 to 124, the piunger member 51 and the latter may also be removbly
coupled.

To this end, the second end 43 of the shaft 41 or the third single end 42" of the second shaft 41
may be threaded, while the plunger member 31 may include 3 corresponding counterthreaded seat 58,

In this way, it is possible to mount i a simple and fast manner the unitary assembly of the at
least one end element 53, the at least one control member 52 and the plunger member 51 on the single
shiatt 43 or on the second shatt 417 without the aid of screws or similar fastening elements.

To allow the operator to control the unitary assembly between of the at least one end element
53, the at least one control member 582 and the plunger member 53 once inserted within the second hait-
chamber 15, in the embodiment shown in FlGs. 1 to 7¢ the end element 53 may include an elongated
appendix 58 projecting from the tree end 17. In this way, the operator is extremely facilitated in its task.

Suitably, the elongated appendix 39 may have a volume substantially equal to the volume of
working fluid that passes between the first variable volume compartment 18 and the second variable
volume compartment 198, In this way, it is possible to avoid imbalances and overprassure between the
two compartments upon the passage of the tluid.

In a3 preferred but not excliusive embodiment, the second half-chamber 15 may be closed by a ¢ap
15

In this case, the elongated appendix 5% may be configured to pass through the cap 1%, and may
have a control end 89" accessible by the operator 1o enable it mounting the unitary assembiy of the end
element 53, the control member 52 and the plunger member 531 on the shatt 41 with the cap 15" inserted
within the second halt-chamber 15.

To do this, the cap 153" may have a central through hole 158" acting both as a seat for the
elongated appendix 58 and as a guide for the sliding thereof along the axis Y. The conirol end 59" may be
accessible through the center hole 157,

In this embodiment, the unitary assembly may include a single end element 53 and a single
control member 52 in addition to the piunger member 51,

On the other hand, in the second embodiment shown in FIGs. 8 1o 12d, the unitary assembiy in
addition to the plunger member 51 may inciude a pair of non-return valves with a pair of coniro

members 582, 52" movable in respective seats 54, 54" and 3 pair of end elements 53, 53°. Among the latter
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may be interposed a third variable volume compartment 197, the function of which will be clear later.

In this embodiment, the control members 52, 82" act in opposite directions, so that upon one of
the opening or closing of the door one of the control members 52 opens and the other control member
52 closes, so that the working fiuid flows selectively through only one of them durint both the opening or
the closing of the door.

Moreover, in this embodiment the unitary assembly of the end elements 53, 53°, the control
members 52, 82" and the piunger member 51 can be inserted within the second half-chamber 15 and
controlied during coupling with the second shatt 417 by means of the tirst shaft 41, on which the unitary
assembiy is mounted in advance.

As mentioned above, upon opening of the door the working tluid may pass trom the first
compartment 18 to the second compartment 19, while upon closing of the same door the working fluid
may return from the second compartment 18 to the first compartment 18.

In the tirst embodiment shown in FIGs. 1 to 7¢, the two variable volume compartments 18 and 18
are adjacent. In this case, the working tuid during the opening can pass through a tiuid connection line 55
passing through the plunger member 51, while during the closing the working fiuid may pass through
another fiuid line 70 ditferent from the first one which passes through a channel made within the wall 137
ot the tubular element 11,

As mentioned above, in the second embodiment shown in FiGs. 8 to 12d a third compartment 19
may he interposed between the two variable volume compartments 18, 19, in this case, the working Tluid
may pass through the plunger member 51 and the Huid line 70 passing through the wall 317 of the tubular
element 131 both during opening and during closing of the door. in particular, the working tiuid passes
always through one of the control members 52, 82" and through the third compartment 19°.

In any case, the fluid connection line 70 may include a pair of channeis 71, 72 passing through the
wall 11 of the tubular element 11 at the second half-chamber 15.

To allow an easy understanding, in FIG. 6b the two channels 71, 72 have been depicted with
dotted lines.

To allow the connection between the two compartments 18, 19, the channels 71, 72 may have 3
respective Tirst and second opening 73, 74 in the first compartment 18 or fluidically communicating
therewith, and a third and fourth opening 73, 75" in the second compartment 19. Both openings 75, 75"
are placed along the same peripheral groove 175 of the second compartment 19.

The channel 71 may be in fluid communication with the channel 72 through the peripheral
groove 175,

Suitably, the first opening 73 can be fluidically decoupled from the plunger member 53 during ali
the stroke thereof.

On the other hand, the second opening 74 may be fluidically coupled with the piunger member

11
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51 tor a tirst part of the stroke thereot and fluidically gecoupled from the same plunger member 51 for a
second part of the stroke thereof.

Therefore, upon closing of the closing element as the plunger member 51 moves the working
fluic which is in the second compartment 18 passes through the third and tourth openings 75, 757 in the
channeis 71 and 72. From the latter, the working Huid arrives in the first compariment 18 through the two
openings 73, 74. In the preferred put not exclusive embodiment shown in FGs. 8 to 12d, the two
cpenings 73, 74 are placed at the thirg compartment 1%9°, from which the working tluid reaches the first
compartment 18 through the piunger member 531,

For the first part of the stroke of the plunger member 51, that is until the latter and the second
opening 74 are fluidically coupled, the working fluid tlows only through the first opening 73. For the
secong part of the stroke of the plunger member 53, that is when the {atter and the second opening 74
are tiuidically decoupied, the working fiuid tlows through both the first opening 73 and the second
opening 74. Advantageously, the {atter may be placed so as to remain Huidly decoupled from the plunger
member 51 tor a small part of the stroke thereof, corresponding to a residual rotation of the closing
element of 10° - 20°,

The sudden flowing of a greater amount of working Huid in the tirst compartment 18 causes the
snap-on forwarding of the plunger member 51, with conseguent iatch of the closing element towards the
closed position.

To allow to adjust both the speed and the latch of the closing element, a pair of adjusting
elements 76, 77 may be provided passing through the bottom wall 82 of the box-shaped element 12 and
the wall 117 of the tubular element 11,

Fach adiustment element 78, 77 may detine a respective axis £, ' substantially parallel to the axis
Y and perpendicular to the axis X, and may have a length sufficient to reach the respective channel 73, 72.

More particularly, each adjustment element 76, 77 may include a first operating end 78, 78" in
correspondence of the respective channel 71, 72 to adjust the flow of the working tluid which flows
through the same and a second control end 79, 79° at the bottom wall 82 of the box-shaped element 12
to allow a user to access thereon through the same box-shaped element 12.

In this way, it is possible to regulate the flow of the working fluid which tlows through the
channels 71, 72 according to need, even when the hinge 1 is mounted and the movable hinge body 10 is
concealed within the door.

The adjustment element 76 which acts on the channel 71 adjusts the closing speed of the
movabie hinge body 18, while the adjustment element 77 regulates the latch of the movabie hinge body
10 towards the door closed position.

In the second embodiment shown in FiGs. 8 to 12d, a third channel 72° may be further provided,

shown particularly in FlGs. 12¢ and 12d, passing through the wall 117 of the tubular element 11 in

12
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correspondgence of the second haif-chamber 15.

The third channel 72" may have a piurality of fitth ocpenings 74" in the first compartment 18 and
one other opening 7% fuidly communicating with the second compartment 18 through the third
compartment 19,

In this way, during the opening of the door control member B2 may be in the closed position, so
that the working fluid is forced to pass through openings 74° within the channel 72°. Hence, the working
fiuic fiows in the third compartment 19" through the ocpening 75°. The control membper 52° can be open,
so that the working fiuid can pass through it in the second compartment 19.

During the closing of the door the control member 527 can pass in the closeqd position, so that the
working tuid which lies in the second compartment 12 is forced to pass through the openings 75, 75"
within the channels 71, 72. Hence the working fluid reaches the third compartment 19 through the
openings 73, 74, according to what has been described above. The control member 52 can be open, 50
that the working fluid can pass through it in the tirst compartment 18,

Advantageotsly, a third adjustment element 77° may be provided having a respective control end
787 at the bottom wall 82 of the first box-shaped element 12 and an operating end 787 susceptible to
selectively obstruct one or more of openings 74°.

In this way, it is possible to hydraulically Himit the opening angle of the door. Depending on the
number of openings 74’ obstructed/free by the operating end 78’ of the third adjustment element 777, it
is possibie to vary the opening angle of the door.

Depending on the configuration and/or the mutusal distance between the openings 74°, the
adjustment is more or less fine. For example, the adjustment is by steps, tor example of 10° for each
opening 74,

Similarly to the other two adjustiment elements, the third adjustment element 77" may be
accessible from the outside by a user, for exampie through a screwdriver.

It is understood that the hinge 1 in any hydraulic configuration may include only one of the
channels 73, 72 or 727, as well as couples thereot {71 and 72, 71 and 72', 72 and 72"} without departing
from the scope of protection of the appended claims. [t is turther understood that the working fluid can
pass through the channels and/or the plunger member in the other direction {for example, it may pass
through the channels 73, 72 during opening and through the channel 72" during closing of the closing
element) without departing trom the scope of protection of the appended claims.

As mentioned above, the connection assembiy 30 is configured to lie within the first box-shaped
element 12 when the movable hinge body 10 is in the closad door position and to extend therefrom when
the same movable hinge body 10 is in the open door position.

To this end, the fop wail 80 and the boltom one 81 of the box-shaped element 12 may include 3

pair of sliders 83, 84 sliding in respective guides 85, 86 substantially paratlel 1o the axis Y facing 1o each
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other. The tirst pin 327, in addition to mutually connect the tirst nook-snaped arm 31 with the shaft 41 via
the connecting element 44, may pivotally connect the first arm 31 to the sliders 83, 84, at a tirst end 33°
of the same first arm 31. At the other end 337 the first hool-shaped arm 31 may be pivotally connected
with the second box-shaped slement 22 by means of 3 second pin 327,

Advantageously, in the embodiment of the hinge 1 shown in the FiGs. 14 and 15 the first pin 32°
may pivotally connect the first arm 31 to the sliders 83, 84 without connecting the same first hook-shaped
arm 3% with the shaft 41, Moreover, in this embodiment the first arm 31 may be defined by a couple of
superimposead arms.

The connection assembly 30 mav turther include a second substantially "L"-shaped arm 34 having
a first end 35" pivotally connected to the box-shaped element 12 by means of a third pin 327, a second
end 357 pivotally connected with a third arm 36 through a fourth pin 327" and a third intermediate point
357 is rotatably connected with the first arm 31 by means ot a titth pin 32",

Advantageously, the first arm 33 may include g recess 317, while the second arm 34 may include a
recess 34°.

The connection between the parts mentioned above may pe effected in such a way that upon
opening of the closing element the tirst end 337 of the tirst hook-shaped arm 31 may slide through the
stiders 83, 84 along the guides 85, 86 along the axis ¥ and rotate it around the first plug 32" until the
recess 317 impacts against the third pin 32™°. At the same time, the second arm 34 can rotate about the
third pin 3277 until the recess 34" impacts against the second pin 327,

Depending on the configuration of the recess 347, the hinge I may have an opening angle greater
or lesser. For example, the embodiments of the hinge 1 shown in FiGs. 23 to 4¢ can open of 180°.

Advantageously, the connection assembly 30 may turther include a third substantially plate-
shaped arm 36 having a tirst end 377 pivotally connected to the box-shaped element 22 by means of 3
sixth pin 32" and a second end 37" pivotally connected with the second end 357 of the second arm 34
by the fourth pin 3277,

The second arm 34 and third arm 36 may be connecied to each other 50 that the rotation of the
second arm 34 about the thirg pin 3277 corresponds 1o the rotation of the third arm 36 about the fourth
pin 32777,

In this way, the movabie hinge body 10 can rotate about the first axis X.

In a preferred hut not exclusive embodiment, the hinge 1 may have the opening angle which is
mechanically adiustable.

To do this, the box-shaped element 12 may include a pair of adjusting screws 88, 91, which can
have a respective control end 827, 8277 that is accessible by an operator at the front surface 87°, 88° of the
plate-shaped elements 87, 88 and a respective operating end 837, 83" at the guides 85, 86 to act as end
stroke Tor sliders 83, 84.

14
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Therefore, the operator by acting on the control end 927, 82" moves axially, i.e. along a direction
pcaratiel to the axis Y, the screws 84, 81, by at the same moving the end stroke 837, 837 of the sliders 83,
84 and then the opening angle of the closing element.

Since, as garticularly shown in FIG. 73, the front surface 87°, 88" of the plate-shaped elements 87,
88 is flush with the door and accessible, the operator may make such adjustment in a simple and rapid
manner, by simply opening the door.

It is understood that the box-shaped element 12 may aiso include a single adjustment screw 80
without departing from the scope of the appended ciaims.

In g further preferred but not exclusive embodiment, the hinge 1 may have one or more stop
dopr positions, such as the position of maximum cpening, or the {atter and an intermediate position.

To do this, in the first embodiment shown in FlGs. 1 to 7¢ the box-shaped element 12 may include
a pair of releasable engagement elements adapted to engage in corresponding seats 877, 87" formed on
the sliders 83, 84,

More particularly, in the first embodiment shown in FiGs. 1 to 7¢ the releasable engagement
means may be defined by a pair of balls 94, 85 inserted transversely through the openings 96°, 967
passing through the side wall 82' of the box-shaped element 12.

To push the balls 84, 95 into the seats 877, 87" and at the same time to aliow the disengagement
of the tormer from the latter, elastic pushing means may be provided acting on the same balis 94, 85, for
example springs 98", 88",

Therefore, once the sliders 83, 84 during their sliding along the guides 85, 86 reaches the balls 94,
95, the springs 98, 88" pushes the {atter to engage within the respective seats 877, 977, thus stopping the
stiding of the sliders 83, 84 and consequently blocking in this position the closing element.

To unblock the door, a user can act thereon to disengage the ballis 94, 95 from the corresponding
seats 977, 977°. To do this, the user has to overcome the force imparted by the springs 98°, 88",

To allow presetting of such force, suitable adjustment screws 98°, 997 may act on the springs 98,
98" inserted within the passing-through openings 967, 967",

In this way, by turning the adjusting screws 89, 98 the operator can preset the
blocking/unblocking force of the closing element, for example according to its weight or to the presence
or absence of children in the house.

It is understood that the box-shaped element 12 may include more pairs of balls 94, 95, so as to
biock the door in several positions, for example in the closed position, the open one and in one or more
intermediate positions.

It is further understood that it is also possible 1o use onily one of the balls 84, 895 without
departing from the scope of the appended claims.

On the other hand, in the second embodiment shown in FIGs. 8 to 12d and the one shown in
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FiGs. 14 and 15 the releasable engagement means may be defined by 3 pair of resilient arms 158°, 150”7
unitary with the sliders 83, 84 suscetibie to snap-engage in a groove 87, 877 unitary with the first box-
shaped element 12.

More specifically, as particularly shown in FiG. 10b, the latter may have a pair of abutment
clements 151, 1517 each comuprising a respective groove 87, 877,

To allow a user to mechanically adjust the opening angle of the closing element, each of the
abutment elements 1517, 1517 may pe slidably mounted in g respective seat 152°, 1527, in addition, each
of the abutment elements 1517, 1517 may include one end 1537, 153" accessible by 3 user to adjust the
sliding thereot along the seats 1527, 1527, so a5 to adjust as needed the point where the resilient arms
1507, 1507 and grooves 87, 877 mutually engage.

In particular, the abutment elements 1517, 3517 may be adjusting screws.

In the embodiment shown in FlGs. 8 to 12d the seats 1527, 152" may belong to respective
support plates mounted on the the first box-shaped element 12 by suitable screws, whereas in the
embodiment shown in FIGs. 14 and 15 the seats 15827, 152" mayv be made directly within the tirst box-
shaped element 12.

Suitably, regardiess of the configuration, at least one of the at least one releasable engagement
aelement 84, 95 and at least one seat 877, 87" may be removably tixed to the corresponding first box-
shaped element 12, or to the corresponding slider 83, 84, In this way, a user may remove the same to
provide a hinge free of stopping points of the closing element, Tor example for fire doors.

From the above, it is apparent that the hinge according to the invention achieves the intended
ohjects.

The hinge according to the invention is susceptible of numerous modifications and variations, all
within the inventive concept expressed in the accompanying claims. All the details may be replaced with
other fechnically equivalent elements, and the materials may be different according to reguirements,
without departing from the scope of the invention.

Fven it the hinge has been described with particular reference to the accompanying figures,
reference numbers used in the description and in the claims are merely used 1o improve the intelligence

of the invention and do not constitute any limitation of the claimed scope.
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CLAIMS

1. A concealed hinge tor the rotatable movement of a closing element {B), such as a door, 3
window, a door or the like, which is fixed to a stationary support structure (F}, such as a wall, 3 tloor, a
frame or the like, the hinge comprising:

a tixed hinge body (28] anchorable to the stationary support structure {F};

a movable hinge boday {18} anchoradle o the closing element (D),

a connecting assembly {36} for mutual connection of said fixed ninge body (28} and movable
ninge body {18) in such a manner that the latter (10) rotates with respect to the tormer {28} about a first
longitudinat axis (X) between an open position and a closed position;

wherein one of said fixed hinge body {20) or said movable hinge body {10) includes a tirst box-
shiaped element {12} concealedly insertable within one of the closing element (B} and the stationary
support structure {(F), the other of said fixed hinge body {28} or said movable hinge body (10) comprising 3
secong box-shaped element (20) concealedly insertable within the other of the closing element {B) and
the stationary support structure (¥}, the one ot the Hrst box-shaped element {12) and the second box-
shiaped element {20) which is insertable within the stationary support structure (F) defining a second axis
(Y] substantantally perpendicuiar to the tirst axis (X);

wherein said connecting assembly {30] protrudes from said first box-shaped element {32} in the
open position of the movable element (10}, said first box-shaped element {12} being susceptible to
internally contain said connecting assembly {30) in the closed position of the movable element {10).

2. Hinge according to claim 1, wherein said second box-shaped element {20) includes g first
outer element {21} anchored to said other of the closing element and the stationary support structure
and a second element {22) placed within the former, said second inner element {22) being movable with
respect to the first outer element (21), means being provided for blocking/unblocking the movement of
the former with respect to the iatter by mutual engagement.

3. Hinge according 1o the preceding claim, wherein said tirst outer element {21} includes first
guide means for guiding the sliding of said second inner element (22} along a first direction {d)
substantially perpendicular to said Hirst axis {X) and said second axis {Y].

4. Hinge according to the preceding claim, wherein said first outer element {23 includes at least
one first grooved surface (121) with a plurality of rows defining said first direction {d)}, said second inner
element {22) including at least one corresponding second countershaped surface (122) engaged with said
at least one first grooved surtace {121}, the latter defining said first guide means, said means for
blocking/unblncking including said at least one first grooved surface {121) and said at least one second
countershaped surface {122).

5. Hinge according to the preceding claim, wherein said blocking/unblocking means further

X6y

comprise at least one screw element (1237, 123"} to reciprocally engage/disengage said at least one first
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grooved surface (121) and at least one second countershaped surface {122).

6. Hinge according to the preceding claim, wherein said at least one screw element {1237, 123"
includes a screw {124°, 1247 engageable into an engagement element {1257, 125"} sliding in an elongated
siot {1267, 126"} which is substantially paraliel to said first direction {d), said eiongated slot (126", 126"
being placed on a surface {1277, 127"} opposite to said second countershaped surtace {122).

7. Hinge according to the preceding claim, wherein said screw {1247, 124"} is inserted through 3
first passing-through hole {129°, 128"} of said second inner element (22} and through a second passing-
through hole {(138°, 1307) of said first outer element {21}, said first passing-through hole {129, 129")
peing an elongated slot substantially paraliel to said first axis (X

8. Hinge according to one or more of the preceding claims, wherein said tirst outer element {21)
includes second guide means for guiding the sliding of said second inner element (22) along a second
direction {d'} substantially parallel to said first axis {¥) and perpendicuiar to both said second axis tY) and
said first direction (9.

§. Hinge according to the preceding claim, wherein said second guide means inciude two or
more adjusting screws (128, 128"} placed on opposite sides of said second inner element 122).

10. Hinge according to the preceding claim, wherein said adjusting screws {128, 128"} are
inserted through said tirst outer element (21} to interact with said second inner element {22].

11. Hinge according to the preceding claim, wherein said first outer element {21) and/or said
second inner element (22) includes two or more front apertures {1317, 1317} in correspondences of said
adjusting screws {128°, 128"} to allow an operator to access on the iatier when the second box-shaped
element (20} is concealedly inserted within said other of the closing element and the stationary support
structure.,

12. Hinge according 1o the preceding claim, wherein each of said adjusting screws {1287, 128")

includes one or more seats {132, 132"} to be engaged by a suitable adjusting tool operated by an
operator through said front apertures {1317, 1317).

13. Hinge according to one or more of claims 8 to 172, wherein said second guide means are
operateable by an operator upon mutual disengagement of said at least one first grooved surface {321)
and said at least one second countershaped surface (122}, the latter being to be mutually reengaged after
operation on said guide means.

14. Hinge according to one or more of the preceding claims, wherein said first box-shaped
element {12} includes one pair of sliders {83, 84} sliding in respective guides (85, 86) subsiantially
perpendicuiar to said first axis {¥) facing each other and placed in correspondence of an upper wall {80)
and a lower wall (81} of said first box-shaped element {12].

15. Hinge according 1o preceding claim, wherein said first box-shaped element {12} includes at

least one first adjusting screw {80, 81) having a working end (83°, 83" in correspondence of the
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respective guide (85, 86) to act as end-stroke abutment for the corresponding slider {83, 84) and 3
operateable end (827, 927"} accessible from the outside by an operator so as to adjust the opening angie of

the closing element.

16. Hinge according to the preceding claim, wherein said first box-shaped element {12} includes
one pair of plate-shaped elements {87, 88) having a front surface {87, 88’} susceptible to remain at sight
flush to the wall once said fixed hinge body {10] is concealed in the stationary support structure, said
operateable end (827, 8927} of said at least one first adjusting screw {86, 91} being positioned in
correspondence of said front surface (877, 88"} of said plate-shaped elements (87, 88).

17. Hinge according to one or more of claims 14 to 16, wherein one of said first box-shaped
element t12) and said sliders {83, 84} includes at least one releasable engagement member {84, 95, 88,
98", 150°, 150"} engageable with a corresponding seat (877, 977"} of the other of said first box-shaped
clement {32) and said sliders (83, 84), so a5 to hiock the door in g removable manner in one or more
predetermined stop positions.

18. Hinge according to the preceding claim, wherein at least one of said at least one releasable
engagement member {94, 85, 88", 98", 150, 1507 or at least one seat (977, 87"} is removably fixed to the
corresponding first box-shaped element (12} or to the corresponding stiders (83, 84) so as to allow a user
to remove it in such a manner to provide a hinge free of stopping points of the dosing element.

19. Hinge according to the preceding ciaim, wherein said at least one releasabie engagement
member {94, 85, 98" 98", 150, 150") acis transversely with respect to both said first and second axis {X,
Y.

20. Hinge according to claim 17, 18 or 19, wherein said at least one releasable engagement
member (94, 85, 88°, 88"} comprises 3 spherical element (84, 95, 28", 28"} susceptible o be selectively
inserted in said seat (877, 977"} pushed by a corresponding elastic pushing element {(98°, 98"} so as to block
the door in the corresponding predetermined stop position, the user acting on the door 1o counteract the
force imparted by the elastic pushing element {98, 98") so as to unblock the closing element.

21. Hinge according to the preceding ciaim, wherein one of said sliders {83, 84) includes said
seat {877, 8977"), said at least one releasable engagement member {94, 85, 88", 98"} being transversely
inserted in a corresponding opening {887, 86"} passing through a side wall {82") of said tirst box-shaped
element {12), at least one second adjusting screw {89, 89"} being provided inserted into said passing-
through opening (96°, 967"} to act on said elastic pushing element {88°, 898"}, so as to allow an operator to
preset the force of blocking/unblocking of the closing element.

22. Hinge according to claim 17 or 18, wherein said at least one releasable engagement member
comprises a pair of resilient arms {150°, 150"} susceptible to snap-engage in a groove defining said at least

one seat {87, 87" ).

23. Hinge according to the preceding claim, wherein 2ach of said sliders (83, 84) includes 3
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respective pair of said resilient arms {1587, 1587, said first box-shaped element {12} including a pair of

abutment elements (151, 151"} each comprising a respective groove defining said at least one seat {87,

a7},

24. Hinge according to the preceding claim, wherein each of said abutment elements {1581,
1517} is slidably mounted in a respective seat (152°, 1527}, each of said abutment elements {181, 151"
further including an end {153°, 153" accessibie by 3 user to adjust the sliding thereot in said seat {182,

152"}, so as to mechanically adjust the opening or closing angle of the closing element.

25. Hinge according to one or more of the greceding claims, wherein said first box-shaped
element (12} comprises a first outer element {127 anchorable to one ot the closing element and the
stationary support structure and a second element (12"7) placed within the former and coupled thereto,
the second inner element {127) being movabie relative to the tirst outer element (127},

26. Hinge according to the preceding claim, wherein said first box-shaped elerment {12)
comprises means tor adjusting the sliding of the second inner element (12"} with respect to the tirst outer
element (32"} along a plane substantially paratlel to said Hrst axis (X} and said second axis {Y), 50 as to
adjust the distance and/or the inclination of the closing element relative to the wall.

27. Hinge according to the preceding claim, wherein said adjusting means includes a pair of
actuator elements {212, 23127} controllable by a user located in correspondence of opposite end portions
(213°, 213") of sald second inner element (12"), each of said actuator elements (23127, 212"} being
configured so that the rotation thereof imparted by the user corresponds to the sliding of the relative end
portion {213, 2137} along a tirst direction {d7) substantially paralle! to said second axis (Y.

28. Hinge according to the preceding claim, wherein each of said actuator elements (2127, 2127
includes a pin {214} having a tirst threaded portion {21587) engaged in a corresponding counterthreaded

seat {12 of said first outer element (12"} and a second portion (218"} integrally coupled with a contro!

element {216] rotationally controllable from the cutside by a user so that the rotation of the same control
element (216) corresponds to the rotation of said pin {214}, said second portion {215") of said pin (214)
including a flange element (215", the corresponding end portion (213", 213") of s3igd second inner
element (127) being interposed between said flange element (215"} and said control element (216).

29. Hinge according to the preceding claim, wherein said control element {216 and said pin
(214) are rotationally blocked relative to each other and mutually coupled by means of a3 blocking element
(217) susceptible to mutually block said first threaded portion (215" of said pin {214, said end portion
(213, 213"} of said second inner element (12" and said control element {216).

30. Hinge according to the one or more of the preceding claims, wherein said connection
assembiy (28) includes a first substantially hook-shaped arm {31) having a first end {33°) rotatably coupled

with said sliders {83, 84) by said first pin {32} to slide therewith along said guides {85, 86) and 3 second
end (33"") rotatably coupled with said movable body hinge {20} by 3 second pin {327,
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31. Hinge according to the preceding claim, wherein said connection assembiy {30} further

includes a second substantially "L"-shaped arm (34) having a first end {35") rotatably coupled with said

first box-shaped element {12} by a third pin (3277, a second end {357] rotatably coupled with said

.
)

movabie hinge pody {20) by a fourth pin (327"} and a third intermediate point {35"°) rotatably coupled

with said first arm {34) by a titth pin {32777},

32. Hinge according to the preceding claim, wherein said first arm {31) includes 3 first recess
{317} susceptible to impact against said third pin {32777} upon the rotation of the movable hinge bhoagy {28)
around said first axis (X}, said second arm (34} inciuding a second recess (347} susceptible to impact
against said second pin {327} upon the same rotation, saig tirst box-shaped element {12}, the Hrst arm
(31}, the second arm (34} and the movable hinge body (28] being mutually connected so that upon
cpening of the door said first end {337) of said first arm (31} slides by said sliders {83, 84} through said
guides {85, 86} along said second axis {Y) and rotates about said first pin {327 until said first recess {317)
impacts against said third pin {3277}, said second arm (34) rotating around said third pin (3277 until said
second recess (347} impacts against said second pin {327},

33. Hinge according to the preceding claim, wherein said connection assembiy {308} further
includes a third substantially plate-shaped arm {36) having a tirst end {37’} rotatably coupled with said
movable hinge body {20) by a sixth pin {32777} and a second end (377) rotatably coupled with said second

end {35") of said second arm (34} by said Tourth pin {3277}, said second arm {34) and third arm {36) being
mutually connected so that the rotation of the second arm {34) around said third pin (327 corresponds
to the rotation of said third arm {36} around said fourth pin {32777}, 50 that said movable hinge body {20)
is rotatable about said tirst axis {X].

34. Hinge according to one or more of the preceding claims, wherein said first box-shaped

element {12 includes a bottom wall {(82) which is substantially paraliel to said first axis {(X).
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