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Description

[0001] The present patent application for industrial in-
vention relates to the technical sector concerning the fab-
rication of frames by interconnecting prefabricated sec-
tions, in particular to manufacture windows and doors.
[0002] In the manufacturing technology of frames for
windows and doors, frames are manufactured by con-
necting several section elements in angular position.
Nevertheless, in the angular junction areas it is difficult
to respect the continuity and coplanarity of the external
surfaces of the sections.

[0003] To solve such inconvenience, tightening and
aligning apparatuses are known in the form of squares
inserted in the angular junction area of the sections and
forced against the borders of the sections, in such man-
ner to restore coplanarity of the external surfaces of the
sections.

[0004] Such atightening and aligning apparatus is dis-
closed in patent EP 1 048 816 in the name of the same
applicant. Said apparatus comprises a square and two
eccentric rotors acting as cams that are revolvingly en-
gaged in the body of the square. Pressure is exerted on
the borders of the profiled elements by rotating the rotors
with a tool. However, said apparatus is impaired by the
fact that it is made of three pieces that require proper
assembly. Moreover, the contact surface between the
cams of the rotors and the borders of the profiled ele-
ments is very limited.

[0005] Patent BE 1018055 discloses an apparatus
comprising a main body composed of two plate portions
at right angle associated with two wedges sliding with
respect to said main body and adapted to determine said
tightening and aligning action.

[0006] Said sliding wedges are associated with the
main body by means of coupling means of mortise and
tenon joint type, adapted to let said wedges slide with
respect to the main body.

[0007] Also patent BE 1018055 discloses an appara-
tus made of three pieces that are molded separately and
then assembled and connected by means of said cou-
pling means of mortise and tenon joint type.

[0008] Only after such assembly operation, the appa-
ratus can be positioned in correspondence of the angle
formed by the profiled elements used to manufacture the
window frame.

[0009] The purpose of the present invention is to elim-
inate the drawbacks of the prior art, by devising a tight-
ening and aligning device that is practical, versatile and
simple to install and use.

[0010] Another purpose of the present invention is to
devise such a tightening and aligning device that is ef-
fective, efficacious and reliable.

[0011] A further purpose of the present invention is to
devise such atightening and aligning device with reduced
thickness.

[0012] These purposeshave beenachieved according
to the invention, with characteristics claimed inindepend-
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ent claim 1.

[0013] Advantageous embodiments appear from the
dependent claims.

[0014] The tightening and aligning device according to
the invention comprises a main body composed of two
plate portions disposed at right angle, and two trolleys
removably connected to said main body by means of
bridges of breakable material.

[0015] Each plate portion of the main body comprises
an external border adapted to rest against a first longitu-
dinalrib of a section and an internal border facing towards
a second rib of the section.

[0016] Each trolley is composed of a plate provided
with an internal border facing towards the internal border
of the body in order to slide on it, and an external border
facing towards said second rib of the section.

[0017] The internal border of the body is tilted by an
angle with respect to the external boarder and the internal
border of the trolley is tilted by the same angle with re-
spect to the external border of the trolley. So, during the
sliding of the trolley, the external border of the trolley
moves away from the external border of the body, re-
maining parallel to the external border of the body and
exerting pressure on the second rib of the section, in such
manner to restore coplanarity of the two joined sections.
[0018] The advantages of the device of the invention
are evident. Infact, said device is initially made of a single
piece that can be easily and rapidly assembled in angu-
larly connected sections.

[0019] The breakage of the bridges is easily and rap-
idly obtained with the tip of a tool, such as a screwdriver,
positioned between trolley and body, pushing the trolley.
[0020] The external border of the trolley is sufficiently
long to provide a large contact surface between the trolley
and the second longitudinal rib of the section.

[0021] Further characteristics of the invention will ap-
pear more evident from the detailed description below,
which refers to a merely illustrative, not limitative embod-
iment, illustrated in the attached drawings, wherein:

Figs. 1 and 2 are respectively a perspective view and
a top view of the aligning device of the invention;
Fig. 2A is a view of a detail of Fig. 2 showing an
exploded trolley;

Fig. 2B is an enlarged view of a detail of Fig. 2A,
showing the serrated or notched surfaces of the trol-
ley;

Fig. 3 is a sectional view along plane IlI-IIl of Fig. 2;
Figs. 4 and 5 are respectively a perspective view and
a bottom view of the aligning device of the invention;
Fig. 5A is a view of a detail of Fig. 5 showing an
exploded trolley;

Fig. 5B is an enlarged view of a detail of Fig. 5A,
showing the serrated or notched surfaces of the
body;

Fig. 6 is a perspective view of the aligning device of
Fig. 1 mounted on an angularjunction of two sections
of a frame;
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Fig. 7 is a sectional view of a detail of Fig. 6 showing
a section on which the aligning device is assembled;
Figs. 8A, 8B and 8C are the same views as Fig. 6
showing three consecutive assembly operations of
the device of the invention;

Figs. 9 and 10 are a top and a bottom view showing
a portion of the aligning device of the invention, in
tightened condition;

Fig. 11 is the same view as Fig. 7, except for the fact
that it shows the device in tightened condition;
Figs. 12 - 15 are four views showing four tightening
operations of the device.

[0022] Referring to the figures, the aligning device of
the invention is disclosed, generally indicated with nu-
meral (1). The aligning device (1) comprises a main body
(2) and two trolleys (4) rigidly connected to the main body
by means of bridges (5) that can be removed to let the
trolleys (4) move with respect to the body (2). The main
body (2) and trolleys (4) are made of the same material
that, for example, can be a metal material. In such a case,
the bridges (5) are thin weld spots made of the same
material as body (2) and trolleys (4).

[0023] The main body (2) is shaped as a square com-
prising two plate portions disposed at right angle. The
main body (2) comprises an external border (20) and an
internal border (21). The external border (20) is made of
rectilinear ribs disposed at right angle.

[0024] AsshowninFigs.2Aand5A, the internal border
(21) is tilted with respect to the external border (20) by
an angle (o) from 5° to 10°, preferably 8°.

[0025] The two trolleys (4) are identical and each trol-
ley (4) is shaped as a basically rectangular plate having
the same thickness as the main body. Each trolley (4)
has a slightly higher length than half length of each por-
tion of the main body (2).

[0026] Each trolley (4) comprises a rectilinear external
border (40) and an internal border (41) adapted to face
towards the internal border (21) of the man body. Advan-
tageously, the external border (40) of the trolley is ser-
rated or notched.

[0027] AsshowninFigs.2Aand5A, the internal border
(41) of the trolley is tilted with respect to the external
border (40) by the same angle (o) defined between ex-
ternal border (20) and internal border (21) of the main
body. In such a way, when the internal border (41) of the
trolley is in contact with the internal border (21) of the
main body, the external borders (20, 40) of body and
trolley are parallel.

[0028] The internal border (41) of each trolley (4) is
connected with the internal border (21) of the main body
by means of thin bridges (5) that can be broken easily,
in such manner to separate the trolley (4) from the main
body. Advantageously, four bridges (5) are provided for
each trolley (4).

[0029] Fig. 6 shows two rectilinear sections (7) joined
at right angle along a junction line (70). Also referring to
Fig. 7, each section (7) is provided with a longitudinal
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channel (71) defined between afirstrib (72) and a second
rib (73).

[0030] When the trolley (4) is fixed to the body (2) by
means of bridges (5), the distance between the external
border (20) of the body and the external border (40) of
the trolley is lower than the width of the channel (71) of
the sections. In such a way, the aligning device (1) can
be disposed in the channels (71) of the sections in trans-
versal direction to the plane of lay of the sections, after
joining the sections.

[0031] Referringto Figs. 2A and 5A, each plate portion
of the main body (2) comprises two retaining fins (22)
that protrude from the internal border (21) according to
a plane parallel to the plane of lay of the body (2). The
retaining fins (22) are rectangular and spaced. The fins
(22) have an upper surface flush with the upper surface
of the body (2) (see Fig. 2A) and a lower thickness with
respect to the thickness of the body (2), in such manner
to form a step (23) (Fig. 5A), basically parallel to the in-
ternal border (21). Advantageously, the step (23) is pro-
vided with serrated or notched surface.

[0032] On the lower surface of the fins (22) notches
(24) are obtained (Fig. 5B) along lines orthogonal to the
internal border (21).

[0033] Referring to Fig. 5, in the proximity of the end
of each plate portion (2), on the internal border (21) a
first notch (25) is obtained, continuing with a groove (G1)
defined between an oblique border (45) of the trolley (4)
and an oblique border (35) of the body. The groove (G1)
is adapted to receive the tip of a tool, such as a screw-
driver (8) (as shown in Figs. 8A and 12).

[0034] Still referring to Fig. 5, in the central part of the
internal border (21), between the two fins (22), a second
notch (26) is obtained, in correspondence of a corre-
sponding notch (46) obtained in the trolley, in such man-
ner to generate a second groove (G2) extending from
the notch (26) of the body to the notch (46) of the trolley.
[0035] Each trolley (4) comprises two retaining fins
(42) that protrude from the internal border (41). The re-
taining fins (42) are rectangular and spaced. The fins (42)
have a lower surface flush with the upper surface of the
trolley (4) (see Fig. 5A) and alower thickness with respect
to the thickness of the trolley (4), in such manner to form
a step (47) (Fig. 2A), basically parallel to the internal bor-
der (41).

[0036] So, the fins (42) of the trolley can slide under
the fins (22) of the body, preventing the possible raising
of the trolley with respect to the body.

[0037] Onthe border of the fins (42) a serrated surface
(43) is obtained to cooperate with the serrated surface
(23) of the body (2).

[0038] On the upper surface of the fins (42) notches
(44) are obtained (see Fig. 2B) disposed along lines or-
thogonal to the internal border (4 1), adapted to cooperate
with the notches (24) of the body (2).

[0039] Onthe borderof afin (42) of the trolley the notch
(45) is provided and disposed in register with the notch
(25) of the body, in such manner to form a stop surface
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for the tip of a tool.

[0040] Referring to Figs. 1, 2, 4 and 5, the body (2)
comprises a central through hole (28) disposed in the
proximity of the corner between two plate portions, for
injection and passage of glue or other waterproofing
and/or sealing material. Referring to Fig. 5, on the lower
surface of the body (2) channels (29) are obtained in
communication with the central hole (28) to distribute
glue in strategic points of the device, in such manner to
obtain perfect sealing of the device to the section.
[0041] Referring to Figs. 8A, 8B, 8C and 12 - 15, the
assembly of the device (1) is disclosed.

[0042] Referring to Figs. 8A and 12, after positioning
the device (1) in the channels of the sections (7), the tip
(8) of a screwdriver is inserted in the first groove (G1)
between body and trolley and the screwdriver is rotated
in the direction of the arrow (F1) (Fig. 13), in such manner
to push the trolley (4) and break the bridges (5). So, the
second groove (G2) is enlarged to insert the tip (8) of the
screwdriver.

[0043] Referring to Figs. 8B and 14, the tip (8) of a
screwdriver is inserted in the second groove (G2) be-
tween body and trolley and the screwdriver is rotated in
the direction of the arrow (F2) (Fig. 15), in such manner
to make the internal border (41) of the trolley (4) slide on
the internal border (21) of the body (2). Considering that
the internal borders (21, 41) of body and trolley are tilted
by an angle (o) with respect to the external borders (20,
40), the external border (40) of the trolley moves away
from the external border (20) of the body, in parallel po-
sition.

[0044] Consequently, as showninFig. 11, the external
border (20) of the body is engaged against the first lon-
gitudinal rib (72) of the section and the serrated or
notched surface of the external border (40) of the trolley
presses against the second rib (73) of the section, favor-
ing planarity in the junction between the two sections (7).
[0045] As shown in Figs. 9 and 10, during the move-
ment of the trolley (4), the fins (42) of the trolley go under
the fins (22) of the body, preventing the trolley from rais-
ing and being overturned. Moreover, the serrated or
notched surfaces (43, 44) of the trolley are engaged
against the serrated or notched surfaces (23, 24) of the
body, thus avoiding the backward travel of the trolleys
(4) and consequently the loosening of the device after
tightening.

[0046] Finally, whentighteningis completed, as shown
in Fig. 8C, glue is injected in the hole (28) of the body, in
such manner to seal the device perfectly.

[0047] Numerous variations and modifications within
the reach of an expert of the art can be made to the
present embodiment of the invention while still falling
within the scope of the invention described in the en-
closed claims.
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Claims

1. Adevice (1) used to tighten and align corner sections
in coplanarity condition, comprising a main body (2)
composed of two plate portions disposed at right an-
gle, wherein each plate portion comprises an exter-
nal border (20) adapted to rest against a first longi-
tudinal rib (72) of section (7) and an internal border
(21) facing towards a second rib (73) of the section,
characterized by the fact that it comprises
two trolleys (4) removably connected to said main
body (2) by means of bridges (5) of breakable ma-
terial, each trolley being composed of a plate provid-
ed with internal border (41), facing towards the in-
ternal border (21) of the body in order to slide on it,
and external border (40) facing towards said second
rib (73) of the section,
wherein the internal border (21) of the body is tilted
by an angle (o) with respect to the external border
(20) and the internal border (41) of the trolley is tilted
by the same angle () with respect to the external
border (40) so that, during the sliding of the trolley
(4), the external border of the trolley moves away
from the external border (2) of the body, remaining
parallel to the external border (20) of the body.

2. A device as claimed in claim 1, characterized in
that said angle (o) is comprised between 5° and 10°.

3. A device as claimed in claim 1 or 2, characterized
in that each plate portion of the body (2) comprises
at least one retaining fin (22) that protrudes from the
internalborder (21) along a plane parallel tothe plane
where the body lies and each trolley (4) comprises
at least one retaining fin (42) that protrudes from the
internal border (41) in such a way to be disposed
under said retaining fin (22) of the body during the
sliding of the trolley.

4. A device as claimed in claim 3, characterized in
that each plate portion of the body (2) comprises
two spaced rectangular retaining fins (22) and each
trolley (4) comprises two spaced rectangular fins
(42).

5. A device as claimed in any one of the preceding
claims, characterized in that said trolley (4) has
serrated or notched surfaces (43, 44) that cooperate
with corresponding serrated or notched surfaces
(23, 24) provided in the body (2) o prevent the trolley
(4) from loosening with respect to the body.

6. Adeviceasclaimedinclaims4and5, characterized
in that said serrated or notched surfaces (43, 44) of
the trolley are obtained on the border of the fins (42)
and/or on the lower surface of the fins (42) and said
serrated or notched surfaces (23, 24) of the body are
obtained on the internal border of the body under the
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fins (22) and/or on the lower surface of the fins (22).

A device as claimed in any one of the preceding
claims, characterized in that the external border
(40) of said trolley is provided with serrated or
notched surface (40) to grip said second longitudinal
rib (73) of the section.

A device as claimed in any one of the preceding
claims, characterized in that each plate portion of
said body (2) is provided with at least one notch (25,
26) obtained on the internal border (21) in such a
way to define at least one groove (G1, G2) between
body and trolley to receive the tip (8) of a tool.

A device as claimed in claim 8, characterized in
that each plate portion of said body (2) is provided
with two notches: a first notch (25) situated near the
end, defining a first groove (G1) and a second notch
(26) situated in a central part, defining a second
groove (G2).

A device as claimed in any one of the preceding
claims, characterized in that said body (2) com-
prises at least one through hole (28) in communica-
tion with channels (29) obtained on the lower surface
of the body (2) to allow for injection and distribution
of glue or other waterproofing and/or sealing mate-
rial.

10

15

20

25

30

35

40

45

50

55



EP 2 479 373 A2

28

21 2
40

40
4 FIG. 1 4




EP 2 479 373 A2

FIG. 4

FIG. 5




EP 2 479 373 A2

FIG. 2A 20




EP 2 479 373 A2




20

EP 2 479 373 A2

73
. /]
/ / \‘
/
7 A
/ 7 \
\ e, X 77, \
FIG. 11 \ \\\5 \\

10



EP 2 479 373 A2

11



EP 2 479 373 A2

22

20

i BN

FIG. 9

12

FIG. 10



EP 2 479 373 A2

13



EP 2 479 373 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e EP 1048816 A [0004]  BE 1018055 [0005] [0007]

14



	bibliography
	description
	claims
	drawings

