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(54) Title: AWNING WINDOW UNIT

FIG.3

(57) Abstract: An awning window unit comprises: a
fixed frame (2); a movable frame (3) connected to the
fixed frame (2) by a pair of hinged members (4, 5) joined
to respective members of the fixed frame and of the mov-
able frame so as to allow the movable frame (3) to move
between a closed position, where the fixed and movable
frames (2, 3) are in contact with each other, and an open
position, where at least one lower rail (3c) of the movable
frame (3) is at a certain distance from the fixed frame (2)
towards the outside of the room where the window unit
(1) is installed, and vice versa; a movement arm (7) con-
figured to move the movable frame (3) from the closed
position to the open position, and vice versa; elements (8)
for stable closing or locking/releasing of the movable
frame (3) closed position on the fixed frame (2), located
on, and acting between, the fixed frame (2) and the mov-
able frame (3) at least at the respective lower rails (2c,
3c¢); an operating slide unit (9) located and movable with-
in the rail (2¢) in order to slidably support the closing ele-
ments (8) located on the fixed frame (2); an operating
kinematic pair (13, 14) connecting the slide (9) to a first
end of the movement arm (7); the arm (7) is articulated, at
the other end, to the rail (3c) of the movable frame (3); a
control handle (10) associated with the outside of the rail
(2¢) and comnected to the slide (9) in order to move it,
when actuated, in such a way as to allow, in sequence,
first the movable frame (3) to be released from the fixed
frame (2) and then the movable frame (3) to be moved to-
wards the open position, and vice versa.
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Description

Awning window unit

Technical Field

This invention relates to an awning window unit, where the movable frame

opens outwards with its bottom rail.

Background Art
The window of the invention may be included in window configurations

with traditional awning opening style, that is to say, windows that rotate about a
horizontal axis on traditional hinges, or in the field of traditional awning windows
known in the jargon of the trade as "top hung” windows.

Hereinafter, this specification will describe prior art solutions derived from
the top hung window but without limiting the scope of the invention to top-hung
windows with traditional awning opening style, that is to say, with hinges
configured to make the movable frame rotate outwards about a horizontal axis
with its bottom rail.

Awning window units, usually made of metal, PVC or the like and of wood,
are used for airing rooms and the parts of the windows inside the rooms are often
equipped with accessories such as fly screens. In addition, to comply with safety
regulations in the countries in which these window units are most widely used,
these window units must have controlled opening with a limit on the angle
achievable by the movable frame moving away from the fixed frame.

The window unit basically comprises:

- a fixed frame;

- a movable frame connected to the fixed frame usually by

- a pair of hinged arms interposed between the respective vertical stiles of
the two frames;

- an operating unit located on the rail of the fixed frame and acting on the
lower rail of the movable frame to allow the movable frame to move away from
the fixed frame (that is to say, controlled opening of the movable frame) and also
to allow the movable frame to return in contact with the fixed frame;

- an element for stably closing the movable frame on the fixed frame, the

element usually being located on a fixed frame stile and acting on the respective



10

15

20

25

30

35

WO 2011/036641 PCT/IB2010/054314

stile of the movable frame for stabilising closing.

As is known also from document US 4.726.092, which describes a hinged
arm solution for casement windows but which might also be applied to awning
windows of the type according to this invention, each hinged arm may comprise: }

- a support stably associated with the respective fixed frame stile and close
to a fixed frame comer zone;

- a first connecting arm hinged, at its ends, to the support and, respectively,
to the end of a second arm which is associated with the stile of the movable frame
to allow the opening and closing movements.

The opposite, free end of the second arm is connected to a slide inserted in
the support, which also allows the movable frame to slide along the two fixed
frame stiles, rendering movable frame opening a rotating - translating movement
with the lower rail of the movable frame moved away from the lower rail of the
fixed frame.

The operating unit or rotor, designed to control movable frame opening and
closing, may comprise, normally and in prior art solutions as is also shown in
documents US 7.464.619 or CN 101131061, a housing unit for a control shaft, the
unit being fixed on the outer edge of the lower rail of the fixed frame.

The control shaft has an inner portion equipped with a mechanism usually
comprising helical toothing designed to mesh with a respective helical toothing or
semi-toothing made around an operator arm pivot point inside the housing unit.

The operator arm is interposed between the lower rails of the fixed frame
and of the movable frame and is articulated, at its free end, to the rail of the
movable frame.

The control shaft protrudes from the housing unit for connecting with a
handle which is fixed or preferably applied by the user when necessary, thus
allowing movable frame movement by manually turning the handle.

Obviously, the presence of the connecting point between the operator arm
and the movable frame provides a low security closing seal, therefore, a second
element is added, such as the above-mentioned stable closing element.

A first solution is known from document GB 2.183.723 where two handles
control two L-shaped links which, by turning, are accommodated in respective
housings in the movable frame in order to lock the movable frame when the latter
is in the closed position.

The handles are located on the bottom fixed rail or on the fixed stile
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(depending on the control unit on the window and on the type of window it is
mounted on).

In another prior art solution described in document US 2008250719, the
closing element substantially comprises a lock handle applied on the fixed frame
stile and connected to a rod sliding along the inner part of the stile.

Therefore, the purpose of the rod is to form a connecting element between
the movable frame and the fixed frame and it can usually be fitted with one or
more strikers which, when the movable frame is closed, engage respective rollers
or retaining elements present on the movable frame stile, resulting in stable
closing of the window unit.

A window unit structured in that way has revealed disadvantages due to the
separate structure of the operating and closing units.

As may be inferred from the above description, assembly of the operating
unit requires complex machining on the outer profile (through-slots) of the fixed
frame and, above all, machining also on the inner part of the fixed frame to allow
the hinged arms and the closing elements on the stiles to coexist. The presence of
both necessitates machining on the thicknesses of the stiles to make the window
unit accessible for these closing elements (possibly even in a superposed position).

Added to this is the further need for machining on the outside stiles of the
window unit (in particular through-slot openings) for allowing the insertion of the
closing element.

Therefore, basically a window unit structured in that way is complex to
make and so is expensive overall, as well as having complex operation as far as
the user is concerned (obliged to go through various steps to open and close the

window).

Disclosure of the Invention

This invention therefore has for an aim to overcome these disadvantages by
producing an awning window unit of the type described above which is simplified
and equipped with a single control point from which it is possible to operate the
movable frame to open and close the window and also for simple, practical secure
stable closing of the movable frame on the window unit, reducing the machining
needed on the window unit and, therefore, its overall costs.

According to the invention, this aim is achieved by a window unit, in

particular a controlled opening awning window unit characterized in that it
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comprises: an operating slide unit positioned and movable in the fixed lower rail
to slidably support the closing elements located on the fixed frame; a kinematic
operating pair connecting the slide to a first end of the movement arm; at the other
end, the arm is articulated to the lower rail of the movable frame; a control handle,
associated with the outside of the fixed lower rail and connected to the slide in
order to move it, when actuated manually to predetermined positions, in such a
way as to allow, in sequence, first the movable frame to be released from the fixed
frame and then the movable frame to be moved towards the open position, and
vice versa.

The presence of the slide combined with the kinematic pair thus allows the
two operations of releasing and opening or closing and locking the movable frame
to be carried out intuitively and conveniently using a single handle.

Also according to the invention, the slide comprises at least two separate
portions that can be joined to each other inside the arm. The first portion mounts
the closing elements for closing the fixed frame, while the second portion
constitutes one of the members of the kinematic pair.

This configuration makes it possible to fit a closing system combined with
the operating part of the slide according to the size of the window it is to be
mounted on.

Brief Description of the Drawings

The technical features of the invention, with reference to the above aims,
are clearly described in the claims below and its advantages are more apparent
from the detailed description which follows, with reference to the accompanying
drawings which illustrate a non-limiting example embodiment of it and in which:

- Figure 1 is a schematic front view of an outward opening awning window
unit in accordance with this invention;

- Figure 2 is a cross section along the line II - II with some parts cut away
and referred to Figure 1, in which the window unit is in a closed configuration;

- Figure 3 is a view of the window unit of Figure 2 in an open
configuration;

- Figures 4, 5 and 6 show an operating and closing slide unit for the
movable frame of the window unit as in the previous figures, in three different
configurations, that is, window closed and locked, released, and open

configurations;
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- Figure 7 is an exploded perspective view of the locking and operating
slide unit of Figures 4 to 6;

- Figure 8 is a top plan view of the locking and operating slide unit of
Figures 4 to 7 in a movable frame closed and locked configuration;

- Figures 9 to 12 are respectively a rear side view, a front view, a front side
view and a perspective view of a pinion forming part of a kinematic pair for
connecting the locking and operating slide unit;

- Figures 13 to 15 are respectively a front face view, a rear face view and a
perspective view of a rack forming part of the locking and operating slide unit;

- Figure 16 is a front, partly exploded view of another embodiment of the
operating and closing slide unit;

- Figure 17 is a perspective view of another embodiment of the rack
forming part of the slide unit;

- Figure 18 is an exploded, perspective view of the slide unit of Figure 16;

- Figures 19 to 21 illustrate a cam element for angular adjustment of the
arm relative to the pinion and to the slide respectively in a front view, a
perspective view and a view from K with reference to Figure 20;

- Figure 22 is a perspective view of the awning window of the invention in

an open position;

Detailed Description of the Preferred Embodiments of the Invention

With reference to the accompanying drawings, and in particular with
reference to Figures 1 to 3, the window unit according to the invention, denoted by
the numeral 1, is of the awning type, that is to say, with a movable frame that
opens outwards.

More specifically, the window unit illustrated is of the type known in the
jargon of the trade as “top-hung”, to which this description will expressly refer
without limiting the scope of the invention, which can also be applied to awning
windows (where the movable frame opens outwards with its lower rail) with
traditional hinges, that is, where the movable frame turns about only one
horizontal axis

This window unit 1 basically comprises: a fixed frame 2, a movable frame
3, a pair of hinged members 4, 5, an operating unit 6 comprising several members
(described in more detail below) and closing elements 8.

The fixed frame 2 has a pair of vertical members or stiles 2a and 2b,
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parallel with each other, and a pair of horizontal members or rails (the lower one
of which is labelled 2c), parallel with each other.

The movable frame 3 has a pair of vertical members or stiles 3a and 3b,
parallel with each other, and a pair of horizontal members or rails (the lower one
of which is labelled 3c), parallel with each other.

Hereinafter, for simplicity of description and to avoid repetition, the
movable frame will be referred to as sash 3.

As clearly shown in Figures 1 to 3, the sash 3 is connected to the fixed
frame 2 by a pair of hinged members 4 and 5 joined to respective members of the
fixed frame 2 and of the sash 3 so as to allow the movable sash 3 to move between
a closed position, where the fixed frame and the sash 2 and 3 are in contact with
each other, and an open position, where at least the lower rail 3c of the sash 3 is at
a certain distance from the fixed frame 2 towards the outside of the room where
the window unit 1 is installed, and vice versa.

As illustrated in Figures 1 to 3, the hinged members consist, for example, of
hinged arms 4 and 5, each of which is interposed between the respective stiles 2a,
3a and 2b and 3b of the fixed frame 2 and sash 3: these hinged arms 4 and 5 are of
the widely known type and only schematically illustrated in Figure 3.

The example in Figure 3 shows the hinged arm 4 on the left-hand side
looking at Figure 1, since the right-hand‘arm is identical.

This hinged arm 4 comprises two rods B1 and B2 articulated to each other
at B3. The first rod B1 is, in turn, articulated at B4 to a fixed guide BS5 located on
the stile 2a of the fixed frame 2, whilst the second rod B2 is associated with the
stile 3a of the sash 3.

In addition, the fixed guide B5 is equipped with a slide B6 which slides in it
and which is articulated, at B7, to the rear end of the second rod B2.

This structure of the hinged arms 4 and 5 allows the sash 3 to perform a
rotating - translating movement along the stiles 2a, 2b, 3a, 3b and, respectively,
about a horizontal axis Z (see arrows F4 and F5 in Figure 3) between a closed
position, with the frames 2, 3 in contact (see Figure 2), and an open position, with
the sash 3 at a certain distance from the fixed frame 2 in an outward direction
away from the room in which the window unit 1 is mounted (see Figure 3), and
vice versa.

The operating unit 6 comprises at least one movement arm 7, configured to

move the sash 3, by a pushing action, from the above mentioned closed position to
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the open position, and vice versa, by a pulling action.

The elements 8 for stable closing or locking/releasing of the sash 3 closed
position on / from the fixed frame 2 are positioned and act on/between the fixed
frame 2 and the sash 3 at least, in this case, at the two respective lower rails 2c, 3c.

According to the invention and as Figures 1 to 3 and Figures 4 to 7 clearly
show, the window unit 1 comprises a slide unit 9 forming part of the operating
unit 6 and positioned along the lower rail 2c of the fixed frame 2.

The slide unit 9 slidably supports the closing elements 8 on the fixed frame

As Figure 3 clearly shows, the movement arm 7 is articulated at one end of
it to the lower rail 3c of the sash 3 (with prior art systems not described in detail
here, since they are not strictly part of the invention).

The other end of the arm 7 is connected to the slide unit 9 by a kinematic
pair 13, 14 (forming part of the operating unit 6).

Also according to the invention, the window unit 1 comprises a control
handle 10 associated with the outside of the fixed rail 2c and connected to the
slide 9 in order to move it, when actuated manually to predetermined positions, in
such a way as to allow, in sequence, first the sash 3 to be released from the fixed
frame 2 and then the sash 3 to be moved (in this specific embodiment, by a roto-
translational movement) towards the open position, and vice versa (as will become
clearer as this description continues).

For the purpose, the handle 10 comprises a drive element 11 connected to
the slide 9 in such a way that it allows the above-mentioned sequential movements
by turning of the handgrip 10a of the handle 10 to at least two successive positions
relative to the starting position (starting from a closed or open position).

More in detail, the slide 9 is housed inside a guide arm 12 (in practice a
frame) associated with the inside of the fixed rail 2c (by suitable screws) and in
which the slide 9 itself is slidable.

Also according to the invention, the slide 9 comprises at least two separate
portions that can be joined to each other inside the arm 12.

The first portion mounts the closing elements 8 for closing the fixed frame

The second portion of the slide 9 constitutes one of the members of the
kinematic pair 13 and 14.
The kinematic pair 13 and 14 comprises a variable-pitch rack 13 which is



10

15

20

25

30

35

WO 2011/036641 PCT/IB2010/054314

formed on the second portion of the slide 9 and which slides in the guide arm 12,
and a pinion 14, also having a variable pitch.

The rack 13 and the pinion 14 operate in conjunction with each other, and
the end of the sash 3 movement arm 7 is articulated to the pinion 14, at 6a.

The rack 13 and the pinion 14 also have surfaces which can mesh in such a
way as to generate the sequential movements for sash 3 opening and closing by
rotation of the movement arm 7 (see arrows F7).

In the embodiment illustrated, the slide 9 is divided into at least three
separate portions which can be connected to each other.

Two of these portions are rod portions 8a, 8b slidable in the guide arm 12,
located on both sides, and able to be connected to the portion of the slide 9 on
which the rack 13 is formed.

The mutual connection is accomplished by projections 130 on the ends of
the rack 13 and matchingly shaped recesses 80 on the rod portions 8a, 8b.

Each rod portion 8a, 8b, on which the closing elements are positioned,
comprises at least one pin 15 or boss for engaging a respective striker 16
positioned on the lateral surface of the rail 3c of the sash 3, when the sash 3 is in
the closed position.

The strikers 16 thus form the other part of the closing elements 8.

In addition, one of the rod portions 8b is equipped with a pin 17 or boss
able to engage in the drive element 11 on the handle 10. The drive element 11
passes through a suitable slot (not illustrated) in the fixed rail 2c, allowing sliding
of the slide 9 (that is, simultaneous movement of the rod portions 8a and 8b and of
the rack 13) along the guide arm 12 in both directions (arrows F11), thus
generating the sequential opening and closing movement of the sash 3.

Returning to the kinematic pair 13 and 14, the rack 13 and the pinion 14
have a flat operating portion 13a, 14a designed to allow them to slide relative to
each other without pinion 14 rotation (as indicated, rack 13 sliding), when the
control handle 10 is operated. This configuration allows the movement arm 7 to be
held stationary and positioned between the respective rails 2c, 3c of the fixed
frame 2 and of the sash 3, whilst the sliding of the slide 9, that is, of the rod
portions 8a and 8b of the rack 13 allows sash 3 release, or locking (in the return
case) by the bosses 15 relative to the strikers 16 (see Figure 5).

More precisely, the flat operating portion 13a of the rack 13 comprises a

linear zone of the rack 13 connecting to at least one section of variable-pitch
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toothing 13b forming a surface which can mesh with a respective toothed surface
of the pinion 14.

The extent of the linear zone ZL corresponds to at least one stroke C which
can simultaneously be performed by the rod portions 8a, 8b supporting the pins 15
or bosses for releasing themselves from or connecting to the strikers 16 on the
sash 3.

As Figures 13 and 15 also show, the flat portion 13a forms a central section
of the rack 13, both sides of the flat portion connecting to two specular toothed
zones 13b, 13b'. This allows reversible assembly of the rack 13 on the window
unit 1 with opening to the right or to the left.

The pinion 14 comprises (see also Figures 9 to 12):

- a first, supporting portion 14b, on which the movement arm 7 is rigidly
articulated, at 6a by mechanical constraints of the known type, and

- a second, operating control portion 14c, which is thicker than the first
portion 14b.

This second portion 14c comprises the flat-profile front zone 14a and at
least one zone, adjacent to this substantially flat tooth 14a and having toothing 14d
which can mesh with the respective toothing 13b of the rack 13.

This second portion 14c is rotatably connected, at X, to a pin 18 which is
part of a rack 13 covering element 19 and integral with the guide arm 12.

The second portion 14c¢ also has two specular toothed zones 14d and 14d'
on either side of the flat tooth 14a, allowing reversible assembly on the window
unit, as already indicated for the rack 13.

The rear surface of the second portion 14c does not have toothing and is
shaped in such a way that it makes contact with the end of the movement arm 7
rigidly articulated to the first portion 14b.

In turn, the end of the movement arm 7 is shaped to match the rear surface
of the second portion 14c so that it is always in contact with the latter, thus
obtaining arm rotation, in both directions, even by means of thrust generated by
the surface of the second portion 14c.

The first portion 14b of the pinion 14 comprises at least one stop tooth 14e,
extending in a plane parallel with the remaining variable-pitch teeth 14d present
on the second portion 14c¢ and extending further than said teeth 14d.

Again in this case there are two teeth 14e and 14¢' arranged specularly on

the first portion 14b to allow pinion 14 reversible assembly on the window unit.
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This stop tooth 14e can be housed in a respective hollow 20 in the rack 13
and both constitute mating surfaces. This hollow 20 is located next to the
remaining toothing 13b, so that, when the sash 3 passes from a closed position to
an open position, the connection of the tooth 14e in the hollow 20 gives the pinion
14 - rack 13 movement regularity during this movement thanks to a stable tooth
14e — hollow 20 connection.

In other words, the tooth 14e helps in the transition step of the first pinion
14 - rack 13 meshing, stabilising the connection with a regular sash 3 opening —
closing movement and avoiding "jerking" when the handgrip 10a is turned.

In addition, the tooth 14e also has an anti-rotation function preventing the
arm 7 from turning when the pins 15 are being released, since the teeth are in
contact with one wall of the rack 13 (as shown in Figure 4).

In this case, too, there 'is a specular hollow 20' on the rack 13 to allow
reversible assembly on the window unit.

An alternative embodiment of the kinematic pair 13 and 14 described above
is illustrated in Figures 16 to 18. ‘

In this embodiment, the portion of the slide 9 forming the rack 13 is
structured in such a way as to comprise a central toothed zone and a bilateral
sliding zone on both sides only for moving the closing elements 8.

More specifically, the rack of this embodiment comprises (with the same
reference numbers as those of the previous embodiment):

- a central, variable-pitch toothing zone 13b forming the surface which can
mesh with a respective surface of the pinion 14, and

- two linear sections 13a and 13a' located on either side of the central
toothing zone 13b.

One of the sections 13a, 13a’ can be engaged by a flat operating portion 14a
of the pinion 14 by operating the control handle 10 to obtain relative sliding
without rotation of the pinion 14, where the movement arm 7 is stationary and
positioned between the respective rails 2c, 3c of the fixed frame 2 and sash 3: this
allows the sash 3 to be released, or locked, by the closing elements 8.

The pinion 14, in this embodiment, has a simpler constructional architecture
comprising, in addition to the linear sliding surface 14a, a single initial meshing
tooth 14e and the meshing teeth 14d, 14d' for the toothing 13b of the rack 13.

The initial meshing tooth 14e, of which there is only one, is fan-shaped and
engages a single central hollow 20 in the rack 13.
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During the releasing stroke of the closing elements 8, the tooth 14e remains
in contact with a linear wall of the rack 13 to avoid undesired swinging of the arm
7.

This structuring of the kinematic pair 13 and 14 makes it possible to move
the arm 7 with the handle 10 extremely rapidly and with the minimum of effort by
the user thanks to the centred position of the rack 13 toothing relative to the
position of the handle 10.

As confirmation of this, the handle 10, see Figure 18, comprises a
connecting element 101 (basically a carriage) featuring at least one coupling seat
102 for a drive 103 integral with the back of the rack 13 and protruding from the
latter.

The carriage 101 is provided with two seats 102 allowing reversibility of
the window unit 1 (right-hand or left-hand opening).

Figures 19 to 21 illustrate a further accessory used on the window unit of
the invention, namely, a system for angular adjustment of the arm 7 relative to the
kinematic pair 13 and 14, when the arm 7 has moved to the window closed
position: this system makes it possible to precisely adjust the position of contact
between the fixed frame 2 and the sash 3 according to the amount of play, if any,
introduced during assembly or created after use for some time.

In this system, the pinion 14 is equipped with an extension 104 for
connection to the end of the arm 7.

Between the arm 7 and the extension 104 there is an interposed adjustment
cam element 105 for adjusting the angular position of the arm 7 relative to the
extension 104 when the sash 3 is in the closed position.

More specifically, the cam element 105 comprises a washer 106 rotatably
and eccentrically associated with the arm 7 and housed in a seat 107 having an
ellipsoidal profile, made in the extension 104.

Adjustment is performed using a suitable key 108 to turn the washer 106
about the point of connection to the arm 7. Turning the washer 106 varies its
contact with the profile of the seat 107 and imparts to the arm 7 an angular
movement in one direction or the other relative to the extension 104

Therefore, a window unit 1 structured in this way operates as follows,
starting from a closed configuration as shown in Figures 2, 4 or 16.

The user finds the handle 10 with the handgrip 10a pointing, for example,
towards the right, looking at Figure 1, whilst the bosses 15 are connected inside
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the strikers 16 on the sash 3, and the arm 7 is interposed between the respective
stiles 2c and 3c (see Figure 4).

Initially turning the handgrip 10a by 90° upwards (arrow F10 in Figure 5)
causes, thanks to the drive element 11 acting on the boss 17, sliding of the rod
portions 8a, 8b and of the rack 13 upwards for a stroke C (see respective arrows
FC) designed to release the bosses 15 from the strikers 16, whilst the flat surfaces
13a, 14a of the rack 13 and the pinion 14 ensure that the arm 7 remains stationary
in its position (see Figure 5).

At this point, with the sash 3 released, the subsequent turning of the
handgrip 10a downwards (see arrow F10a in Figure 6) causes further sliding of the
rod portions 8a and 8b and of the rack 13 with consequent meshing of the mating
surfaces of the rack 13 and the pinion 14 (arrows F11 in Figure 6).

This meshing causes the pinion 14 to rotate (arrow F7 in Figure 6) and
consequent rotation of the arm 7 which moves the sash 3 with sash rotation -
translation towards the open position (see Figures 3 and 6). '

To close and lock the sash 3 again, the sequence is inverted both as regards
turning the handgrip 10a and the movements of the components belonging to the
unit 9.

A window unit structured in this way therefore fulfils the preset aims thanks
to the presence of a slide unit which forms both the operating unit and the support
for the locking/releasing elements located on the fixed frame.

This structure allows just one machining operation to be performed on the
window unit, making a slot in the fixed rail, and assembly of a compact, secure
unit on the fixed rail.

The closing elements acting on the sash, since they are on the rail, avoid the
need for additional work on the inner profiles of the fixed frame, since they are far
from the hinged arms which are positioned at the top of the stiles.

This architecture results in the production of a window unit which is
practical and easy to operate with extremely low final installation costs compared
with conventional ones.

The invention described above is susceptible of industrial application and
may be modified and adapted in several ways without thereby departing from the
scope of the inventive concept. Moreover, all the details of the invention may be

substituted by technically equivalent elements.
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Claims

1.  An awning window unit, the window unit (1) comprising at least:

- a fixed frame (2) having a pair of vertical members or stiles (2a, 2b), parallel
with each other, and a pair of horizontal members or rails (2c) parallel with each
other;

- a movable frame (3) having a pair of vertical members or stiles (3a, 3b), parallel
with each other, and a pair of horizontal members or rails (3c), parallel with each
other, and being connected to the fixed frame (2) by

- a pair of hinged members (4, 5) joined to respective members of the fixed frame
(2) and of the movable frame (3) so as to allow the movable frame (3) to move
between a closed position, where the fixed frame and the sash (2, 3) are in contact
with each other, and an open position, where at least one lower rail (3c) of the
movable frame (3) is at a certain distance from the respective lower rail (2c) of the
fixed frame (2) towards the outside of the room where the window unit (1) is
installed, and vice versa

- at least one movement arm (7) configured to move the movable frame (3) from
the closed position to the open position, and vice versa;

- elements (8) for stably closing or locking/releasing the movable frame (3) closed
position on the fixed frame (2), located on, and acting between, the fixed frame (2)
and the movable frame (3), the window unit being characterised in that it
comprises:

- at least one operating slide unit (9) located and movable within the fixed lower
rail (2c) in order to slidably support the closing elements (8) located on the fixed
frame (2); '

- an operating kinematic pair (13, 14) connecting the slide (9) to a first end of the
movement arm (7), the arm (7) being articulated, at the other end, to the lower rail
(3c) of the movable frame (3);

- a control handle (10) associated with the outside of the fixed rail (2¢) and
connected to the slide (9) in order to move it, when actuated manually to
predetermined positions, in such a way as to allow, in sequence, first the movable
frame (3) to be released from the fixed frame (2) and then the movable frame (3)

to be moved towards the open position, and vice versa.
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2.  The window unit according to claim 1, characterized in that the handle (10)
is provided with a connecting element (11) for connection to the slide (9) in order
to allow the sequential movements when the handgrip (10a) is turned.

3.  The window unit according to claim 1 or 2, characterized in that the slide (9)
is housed inside a supporting guide arm (12) associated with the inside of the
fixed rail (2¢) and in which the slide (9) itself is slidable.

4.  The window unit according to any of the foregoing claims, characterized in
that the slide (9) comprises at least two separate portions that can be joined to each
other inside the arm (12); the first portion mounting the closing elements (8) for
closing the fixed frame (2) and the other portion constituting one of the members
of the kinematic pair (13, 14).

5. The window unit according to any of the foregoing claims, characterized in
that the kinematic pair (13, 14) comprises a variable-pitch rack (13) which is
formed on the second portion of the slide (9); the rack (13) acting in conjunction
with a variable pitch pinion (14) to which the end of the movement arm (7) of the
movable frame (3) is articulated at (6a); the rack (13) and the pinion (14) having
surfaces which can mesh in such a way as to generate the sequential movements
for movable frame (3) opening and closing by rotation of the movement arm (7).

6.  The window unit according to any of the foregoing claims, characterized in
that the slide (9) is divided into at least three separate portions, of which two
portions are rods (8a, 8b) located on both sides and able to be connected to the
portion of the slide (9) on which the rack (13) is formed; each rod portion (8a, 8b),
comprising at least one pin (15), or boss, for engaging a respective striker (16)
positioned on the lateral surface of the rail (3c) of the movable frame (3) when the
movable frame (3) is in the closed position.

7.  The window unit according to claim 6, characterized in that one of the rod
portions (8b) is equipped with a pin (17) or boss able to engage in a drive element
(11) on the control handle (10) positioned on the outside of the fixed rail (2c),
allowing simultaneous sliding of the rod portions (8a, 8b) and of the kinematic
pair (13, 14) along the guide arm (12) in both directions, thus generating the
sequential movement for opening and closing the movable frame (3).

8. The window unit according to claim 5, characterized in that the rack (13)
and the pinion (14) comprise a flat operating portion (13a, 14a) designed to allow
them to slide relative to each other without rotation of the pinion (14), when the

control handle (10) is operated, during which the movement arm (7) is stationary
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and positioned between the respective rails (2c, 3c) of the fixed frame (2) and of
the movable frame (3), and allowing the movable frame (3) to be released, or
locked in place, by the closing elements (8).

9. The window unit according to claim 8, characterized in that the flat
operating portion (13a) of the rack (13) is formed by a linear zone of the rack (13)
which is connected to at least one section of the variable-pitch toothing (13b)
forming a surface able to mesh with a respective surface of the pinion (14); the
extent of the linear zone (ZL) corresponding at least to a stroke (C) which can
simultaneously be performed by rod portions (8a, 8b) supporting pins (15) or
bosses, forming the closing elements, for releasing themselves from strikers (16)
on the movable frame (3).

10. The window unit according to claim 8, characterized in that the pinion (14)
comprises:

- a first, supporting portion (14b), to which the movement arm (7) is rigidly
articulated, at (6a), and

- a second, operating control portion (14c), which is thicker than the first portion
(14b), the second portion comprising a flat-profile front zone (14a) and at least
one zone, adjacent to the flat tooth (14a), having toothing (14d) which can mate or
mesh with the respective toothing (13b) of the rack (13); the second portion (14c)
being rotatably connected, at (X), to a pin (18) which is part of a rack (13)
covering element (19) and integral with a guide arm (12).

11. The window unit according to claim 10, characterized in that the second
portion (14c) of the pinion (14) comprises a rear surface which does not have
toothing and is shaped in such a way that it makes contact with the end of the
movement arm (7) articulated to the first portion (14b); in turn, the end of the
movement arm (7) being shaped to match the rear surface of the second portion so
that it is always in contact with the surface of the second portion (14c), thus
obtaining arm rotation, in both directions, even by means of thrust generated by
the surface of the second portion (14c).

12. The window unit according to claim 10, characterized in that the first
portion (14b) of the pinion (14) comprises at least one stop tooth (14¢), extending
in a plane parallel with the remaining variable-pitch teeth (14d) present on the
second portion (14c) and extending further than said teeth (14d); the stop tooth
(14e) being designed to be housed in a respective hollow (20) in the rack (13),
both constituting mating surfaces, the hollow (20) being located next to the
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remaining toothing (13b) when a movable frame (3) passes from a closed position
to an open position, and the stop tooth (14e) being designed to allow regular
pinion (14) — rack (13) movement during said sash movement

13. The window unit according to claim 5, characterized in that the rack (13)
comprises:

- a central, variable-pitch toothing zone (13b) forming a surface which can mesh
with a respective surface of the pinion (14), and

- two linear sections (13a, 13a’) located on either side of the central toothing zone
(13b); one of the sections (13a, 13a’) being engageable by a flat operating portion
(14a) of the pinion (14) by operating the control handle (10) to obtain relative
sliding without rotation of the pinion (14), where the movement arm (7) is
stationary and positioned between the respective rails (2c, 3c) of the fixed frame
(2) and of the movable frame (3) and in such a way as to allow the movable frame
(3) to be released, or locked in place, by the closing elements (8).

14. The window unit according to any of the foregoing claims, characterized in
that the handle (10) comprises a connecting element (101) featuring at least one
coupling seat (102) for a drive (103) integral with the back of the rack (13) and
protruding from the latter.

15. The window unit according to any of the claims from 5 to 14, characterized
in that the pinion (14) is equipped with an extension (104) for connection to the
end of the arm (7); there being, between the arm (7) and the extension (104), an
interposed adjustment cam element (105) for adjusting the angular position of the
arm (7) relative to the extension (104) when the movable frame (3) is in the closed
position.
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