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SPRING CLOSURE SYSTEM FOR AN ENTRANCE DOOR OF A SECTIONAL
DOOR

DESCRIPTION

The object of the present invention is a spring closure system for an entrance door of a

sectional door,

Sectional doors, which are used particularly for the closure of garages and similar
premises, are made up of a plurality of superimposed sections which are reciprocally
articulated along horizontal axes, so that the sectional door, when it is in the lowered
condition, lies substantially in a vertical plane which blocks the entrance of the premises,
when it is in the raised condition it lies substantially in a horizontal plane parallel to the
ceiling of the premises, and in the passage from one to the other of these conditions it
follows a curved trajectory, which is made possible by the articulations between the

different sections,

These sectional doors, in view of their function, have usually a considerable extension,
and it is uselessly burdensome to raise the entire sectional door when it is necessary to
allow only the passage of one or more persons. For this reason, in certain sectional doors
an entrance door of small dimensions is formed, intended to be opened to allow the

passage of persons, without raising the whole sectional door.

However, since the entrance door must have a height proportioned to the height of the
persons, it has to extend for several sections of the sectional door, and therefore must
also be made up of reciprocally articulated panels, in order to be able to follow the

curved trajectory of movement of the sectional door.

In most of the known embodiments the entrance door is closed, with respect to the
sectional door wherein it is formed, by means of an ordinary lock, which allows blocking
of only one of the panels of the entrance door with respect to the corresponding section
of the sectional door. However this mode of operation leads to a serious problem,
because each panel of the entrance door can be correctly restrained only on one side of
hinging by a vertical articulation with respect to the corresponding section of the
sectional door, while on the side of opening a single panel of the entrance door is stably

fixed in the closed position by the lock, while all the other panels of the entrance door are
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restrained by only the panel closed with lock via repeated articulations so that, due to the
inevitable backlash of the articulations, the various panels of the entrance door are not
restrained in a stable manner. This makes the entrance door unappealing to the user, yet
at the same time reduces the security thereof, because the instability of the panels

facilitates the forcing of a similar entrance door.

In certain known, more developed, embodiments the entrance door is provided with a
lock which blocks the panel whereon it is installed, as well as an upper latch and a lower
latch. The mechanisms of these entrance doors have some disadvantages, and moreover

the efficacy of the closure is not totally satisfactory.

Moreover in some known embodiments the mechanisms of the entrance door which has
been opened are not presented as ready for a simple re-closure of the door without
requiring a particular manoeuvre, in other words they allow the opening only from the

exterior of the door.

Italian patent application no. TO2010A000644 in the name of the same Applicant, not
yet published, describes a system of closure for an entrance door formed in a sectional
door, which solves part of the problems disclosed above by allowing the blocking of

several panels of the entrance door to corresponding sections of the sectional door.

However the assembly of this system of closure requires long and complex operations to
be performed on the entrance door and, in an assembled condition, has a certain bulk on

the edge of the door, which makes it unaesthetic.

Moreover this closure system has to be designed for the particular sectional door
whereon it has to be installed, not allowing an adaptability in situ on the basis of the

dimensions of the sections of the door and of the panels of the entrance door.

The object of the invention is that of eliminating the disadvantages of the known
systems, ensuring for the entrance door a stable and resistant closure of all the panels
whereof it is composed, likewise guaranteeing that, once it has been opened, it is
presented as ready for being closed again without requiring any particular manoeuvre.

Another object of the invention is that of providing such a closure system which has a

limited bulk on the edge of the entrance door and therefore is aesthetically pleasing.
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Yet another object of the invention is that of allowing the adaptability to panels of the

entrance door and sections of the sectional door of different height.

Again another object of the invention is that of allowing the assembly of the closure

system indifferently on entrance doors with right or left opening.

Last but not least an object of the present invention is that of providing such a closure

system which is simple and economical to manufacture and easy to assemble by the user.

These objects are achieved by the closure system for an entrance door of a sectional door

which has the features listed in the annexed independent claim 1.

Advantageous embodiments of the invention are disclosed by the dependent claims.

Substantially the closure system according to the invention, wherein the entrance door is
made up of a plurality of superimposed panels P reciprocally articulated along horizontal
axes situated at the axes of articulation of the corresponding sections of the sectional
door S, wherein each panel P of the entrance door is articulated along a vertical axis, on a
side of hinging of the entrance door, to a corresponding section of the sectional door, and
wherein a lock of the closure system is suitable for being mounted on a first panel of the
entrance door to block the entrance door with respect to the sectional door, comprises
operatively vertical shaft segments which can be moved, through the action of the lock,
between an opening position and a closure position, said shaft segments terminating at
their distal ends, in the closure position, at said axes of articulation of the first panel; at
least for some other panels of the entrance door vertical shaft segments are provided,
coaxial with said shaft segments of the first panel, said vertical shaft segments being
connected to means of blocking of the corresponding panel with respect to the
corresponding section of the sectional door, the shaft segments for each panel
terminating at their ends, in the closure position, at said axes of articulation of the same
panel, and the vertical shaft segments of each panel being aligned with the vertical shaft
segments of the adjacent panels, so that the whole of all the shaft segments for the
various panels of the entrance door constitutes a composite shaft which is interrupted at
the articulations between the panels; said blocking means consist of a spring bolt, whose
containment casing is housed in the edge of the entrance door and comprising an
oscillating bolt head engaged with a stop block positioned on the edge of a section of the
sectional door opposite the cotresponding panel of the entrance door, said oscillating bolt

head being normally in blocking position and being able to be released by movement of
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the corresponding shaft segment of the composite shaft by actuation of the handle of said

lock.

Further features of the invention will be made clearer by the following detailed
description, referred to one of its embodiments purely by way of a non-limiting example
illustrated in the accompanying drawings, in which:

Figure 1 is a frontal view in closed condition of a sectional door, wherein an entrance
door for persons is formed,

Figure 2 is a perspective view of a lock and of a corresponding composite shaft device
according to the present invention;

Figure 3 is a view of the lock of Figure 2 in a direction perpendicular to the edge of the
entrance door, i.e. parallel to the plane of the same;

Figure 4 illustrates in a frontal view the system of gears which transmits the movement
from the lock to the composite shaft;

Figure 5 illustrates in blown-up perspective a composite shaft segment with its
containment casing and the blocking means present in each panel, as well as a stop block
to be applied on the jamb of the sectional door, shown in a different perspective for
greater clarity;

Figure 6 illustrates the components of Figure 5 in an assembled condition, without the
cover of the containment casing, with the composite shaft segment in a first position;
Figure 7 is a view like Figure 6, with the composite shaft element in a second position;
Figure 8 is a side profile view taken from the left side of Figure 7;

Figure 9 is a section taken along the plane IX-IX of Figure 7;

Figures 10, 11 and 12, are sections taken along plane A-A of Figure 6 or B-B of Figure 7
with some parts on view, illustrating the blocking means in different positions with
respect to the corresponding stop block provided on the jamb of the sectional door, with
which they co-operate;

Figure 13 is a median section of the blocking means in the position of Figure 11.

Referring for the time being to Figure 1, the reference S denotes a sectional door,
whereof four sections are shown, and the reference P denotes an entrance door, which is
formed in the four sections shown of the sectional door S, and therefore is in turn
composed of four panels. At the aperture formed for the entrance door P, the
corresponding sections of the sectional door S have frame elements K1, K2, K3 and K4.
At the frame elements K1 the panels of the entrance door P are articulated to the

corresponding sections of the sectional door S, while at the other frame elements K2, K3
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and K4 the opening of the entrance door P takes place. A lock L is applied to a first panel

of the entrance door P to allow the closure and the opening of the entrance door P.

According to the invention the intent is that the closure by lock of the entrance door P
takes place at a plurality of the frame elements K3, and preferably at all these frame

elements.

Referring to Figures 2 to 4, the lock L installed on a first panel P1 of the entrance door
has an operative member 1 which can be moved in a horizontal direction, parallel to the
plane of the door, and a gears device D is provided, such as that shown by way of an
example in Figure 4, which transforms the horizontal movement of the operative member
1 into a movement in vertical direction in opposite ways of two shaft segments 6. The
gears device D given as an example comprises a double rack 2, connected to the
operative member 1 of the lock L, and meshing with pinions 3 which in turn mesh with

cogged wheels 4 which actuate two racks 5 connected to the shaft segments 6.

In the closure condition of the lock L, the shaft segments 6 of the first panel P1
terminate, at their distal ends, at the horizontal articulations of the first panel P1 with
respect to the other panels of the entrance door, denoted, for reasons of simplicity, again
by reference P. Therefore, in this condition, the presence of the shaft segments 6 does not
obstruct the relative rotation of the panels P, which has to be able to take place freely
during the movements of the sectional door S.

For their part the other panels P of the entrance door also have vertical shaft segments,
denoted by the same reference numeral 6, coaxial with said shaft segments 6 of the first
panel, and the shaft segments of each panel P terminate at their ends, in the closure
position of the lock L, at the axes of articulation of the same panel P, and the vertical
shaft segments 6 of each panel P are axially aligned with the vertical shaft segments 6 of
the adjacent panels. In this way the whole of all the shaft segments 6 of the various
panels P of the entrance door constitutes a composite shaft, which is interrupted at the
articulations between the panels, so as not to obstruct the relative rotation between the
panels P, but so as to behave like a continuous shaft in the lowered condition of the

sectional door S.

In the above there is generic mention for reasons of simplicity of shaft segments 6 of the

composite shaft. In actual fact, as will be explained in greater detail herein below, the
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shaft segments 6 are in turn broken down into several elements in order to simplify the

assembly and the actuation of the closure system according to the invention.

Referring now in particular to the blown-up view of Figure 5 and to the successive
drawings, the structure and the functioning of a shaft segment 6 and of the relative

blocking means B are described in greater detail.

As can be seen in Figure 5, a segment 6 of the composite shaft is split into two parts 60,
60°, each one of which, according to the invention, is in turn broken down into two
further elements, which will also be referred to as latches, 61, 62 and 61°, 62°,

respectively.

These latches are placed on a flat base 70, appropriately perforated for the purposes
which are to be mentioned herein below, closed by a cover 80, also provided with

appropriate holes.

The latches 61, 61°, which are also to be referred to as fixed latches, are restrained by
slotting or with other means to a central plate 90, which has a shaped aperture 91, which
is arranged in alignment with a corresponding shaped hole 71 provided in the base plate
70, through which passes the head or catch 54 of the blocking means B, constituted in
particular by a bolt 50, whose structure will be explained in greater detail herein below.

On the fixed latches 61, 61° are applied the mobile latches 62, 62°, which can slide
thereon in order to allow a regulation of the length of the corresponding assembled latch
60, 60’ and therefore an adaptation to panels P of the entrance door of different height.
The latches 61, 62 and 61°, 62° remain engaged in the required position by means of
pairs of teeth provided on the respective opposite faces, whereof those provided on the
fixed latches 61, 61° are just visible and denoted by reference numerals 63, 63°. The
blocking of these elements taking place by means of pairs of screws in 81, which traverse
respective slots 82 provided in the cover 80, and a respective longitudinal slit 64, 64’
provided in the mobile latches 62, 62°, in order to screw in corresponding holes formed

in the fixed latches 61, 61°.

In this way the components 61, 62, 61°, 62’ and 90 constitute a single segment of the

composite shaft of actuation of the closure system according to the invention.
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The aforesaid components are closed between the base 70 and the cover 80 which form a

casing which is attached by means of screws to the edge of the entrance door P.

The cover 80 of the casing also has a hole 83 at the holes 91 and 71 provided respectively
in the plate 90 and in the base 70, for the passage of the bolt head 51.

The mobile latches 62, 62° have the ends 65, 65’ projecting from the containment casing
misaligned so as to be placed on one side of the casing, rather than centrally thereto, in
order to be situated on the inner side of the edge of the entrance door in assembled

position, and in this way to allow an easy opening of the sectional door.

Such a configuration of the latches 60, 60° makes the closure reversible, allowing in the

phase of installation an assembly on door with opening on the right or left.

Figures 6 to 9 show a casing of containment of the components of Figure 5 for door with
opening on the right as shown in Figure 1, and positioned at one of the panels of the
entrance door P placed below the one carrying the lock L, or on the same panel Pl
carrying the lock L, when the blocking means B are placed below the lock, as shown in

the drawings.

Figure 6 shows the position of the latches, in other words of the composite shaft segment
in the closed door condition, with the bolt 50 blocked, while Figure 7 shows the
configuration of the latches in the phase of opening of the entrance door, i.e. with the bolt

unblocked, as will be explained in greater detail herein below.

In practice the condition of closed door of Figure 6, in other words of bolt blocked,
corresponds to the position of the members of actuation of the lock shown in Figure 4.
By starting from this position and actuating the operative member 1 in the direction of
the arrow, in order to translate the rack 2 in the same direction, the composite shaft
segments 6 are moved away one from the other as indicated by the arrows. More
particularly, the lower segment 6 is moved downwards and moves in the same direction
all the other composite shaft segments provided in the panels situated below the one
carrying the lock L. Therefore the latches shown in Figure 6 are moved downwards,
causing the release of the bolt (Figure 7) as will be described in greater detail herein

below.
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Naturally the same occurs for the composite shaft segments, in other words the latches
positioned in the panels situated above the one containing the lock L, which are moved
upwards and function in the same way, the latches in this case being arranged in an

inverted position with respect to those of Figures 6 and 7.

The functioning of the blocking bolt will now be explained in greater detail, also

referring to Figures 10 to 13.

As can be seen in Figures 10 to 13, the bolt 50 comprises a tubular casing 52 which is
inserted in the edge of the entrance door and encloses the entire mechanism of actuation
of the bolt. More particularly, in the casing 52 a slider 53 is placed, acting as an actual
bolt, carrying at the end the bolt head or catch 54, mounted oscillating around a pin 55,
under the action of a spring 56 (Figure 13), which tends to hold the head 54 in the

position of blocking shown in Figures 11 and 13.

The slider 53 is pushed in a rest position, corresponding to that of blocking of the bolt
head 54, by a spring 57.

The rest position of the slider 53, in other words the blocking position of the bolt head
54, is ensured by a tooth 41 provided on the slider which engages in a corresponding seat
42 of an L-shaped balancing lever 43, hinged in 44 to the casing 52. A longer arm 45 of
the lever 43 extends longitudinally to the interior of the casing 52 whereto it is hinged,

while the shorter arm 46 projects laterally from the casing 52.

At the free end of the arm 45 of the lever 43, in addition to the fulcrum 44, a projection
47 is provided, oriented substantially parallel to the short arm 46 of the lever 43, against
which acts a spring 48, suitable for holding the lever 43 normally engaged with the tooth
41, in position of blocking of the bolt.

It should be noted that the description of the lever 43 has been simplified for reasons of
clarity. In actual fact the lever 43 is double and the short arms 46 are joined one to the
other at the free ends, and the tooth 41 is double and is constituted by a transverse bar
which goes to engage in the cavities 42 of the double lever. Likewise the projection 47 at
the end of the arm 45 is constituted by a bar which joins the ends of the two arms of the

double lever.
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The projecting arm 46 of the lever 43 is positioned flush with the perforated plate 90 of
the latch, inside the shaped aperture 91, which has a wider central section 92, wherein the
projecting arm 46 of the L-shaped lever 43 (Figure 6) is freely housed and a narrower
end section 93, defined by a cam profile 94 provided on an edge of the aperture 91, in the
upper part of the plate 90 with reference to Figures 6 and 7.

A translation downwards of the latch or composite shaft segment, and in particular of the
perforated plate 90, from the position of Figure 6 to that of Figure 7, causes the sliding of
the cam profile 94 of the shaped hole 91 against the projecting arm 46 of the L-shaped
lever 43, causing the withdrawal of this arm 46 inside the casing 52, and therefore an
oscillation of the L-shaped lever 43 which disengages its seat 42 from the projection 41,
releasing the bolt 50, and therefore allowing the mobility of the slider 53 in contrast to

the action of the spring 57, as shown in Figure 12.

The perforated plate 90 is held in the rest position of Figure 6 by a spring 95, which acts
between this plate and a fixed striker 59, made integral with the base plate 70 of the

casing.

Referring in particular to Figures 10 to 12 the functioning of the bolt 50 is illustrated,
which co-operates with a corresponding stop block 13 positioned on the jamb of the
door, in other words on the edge of a section of the sectional door S opposite the

corresponding panel P of the entrance door.

The stop block 13 has a housing 12 suitable for holding the bolt head 54, said housing 12
being defined on the outer side of opening of the entrance door P by a bevelled jut 11,
against which the oscillating bolt head 54 abuts in conditions of closed door, in other
words of blocked bolt (Figure 11). In this block condition it is not possible to open the
entrance door P without actuating the handle of the lock L. In fact a possible push of the
door in the direction of opening, i.e. of movement of the bolt 50 towards the left with
respect to the stop block 13 of Figure 11, would cause the jamming of the bolt head 54
against the jut 11, any movement of the slider 53 being prevented by the engaging of the
L-shaped lever 43 with the projection 41.

In order to be able to open the entrance door it is necessary to act on the handle of the
lock L, from the inside or from the outside of the door, causing the withdrawal in the

casing 52 of the L-shaped lever 43, and therefore its disengaging from the projection 41,
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thus freeing the movement of the slider 53 which allows the withdrawal in the casing of
the catch or bolt head 54, when the latter slides against the jut 11 of the stop block 13 in
the phase of opening of the door (Figure 12).

The oscillating bolt head 54 is designed in such a way as to allow the superseding of the
jut 11 of the stop block 13 in the phase of closure of the door with bolt blocked, as shown
in Figure 10. In fact, by moving the entrance door close to the sectional door S, the bolt
head 54, encountering the jut 11, oscillates around its fulcrum pin 55 in contrast to the
return spring 56, until superseding this jut 11 and positioning in the housing 12 of the

stop block 13.

From what is disclosed the advantages of the closure system for entrance doors of a
sectional door according to the invention appear clear, whose blocking means B or bolts
50 can be arranged at some, or preferably all, of the panels P of the entrance door,

ensuring secure blocking of the entrance door in a closed position.

The closure system according to the invention is easy to install, causing a minimal bulk
on the edge of the entrance door, in that the casing 52 of each bolt 50 is housed inside the
entrance door, from the edge whereof projects substantially only the bolt head 54, in
addition to the casing of containment of the latches, constituted by the base 70 and by the

cover 80 which is strongly flattened.

The breaking down of the latches into fixed and mobile allows a regulation of the length
of the same and therefore an adaptation to panels of the entrance door or sections of the

sectional door of different height.

Moreover the closure is of the reversible type, it being possible, in the installation phase,
to assemble the latches in inverted position according to right or left opening of the

entrance door.

Again, in the phase of closure, there is a greater resistance to forcing, in the case of
break-in attempts, due to the jamming of the catch or latch head 54 against the jut 11 of
the stop block 13.

Naturally the invention is not limited to the particular embodiment previously described

and illustrated in the accompanying drawings, but instead numerous detail changes can
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be made thereto, within the reach of the person skilled in the art, without thereby

departing from the scope of the same invention as defined in the annexed claims.
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CLAIMS

1. A closure system for an entrance door cut out into a sectional door (S), the entrance
door being formed by a number of superimposed panels (P) mutually hinged along
horizontal axes lying in correspondence of the hinge axes of the corresponding sections
of the sectional door (S), wherein each entrance door panel (P) is hinged along a vertical
axis, at a hinge side (K1) of the entrance door, to a corresponding section of the sectional
door, and wherein a lock (L) of the closure system is adapted to be mounted on a first
entrance door panel (P1) to block the entrance door with respect to the sectional door,
characterized:

in that said lock (L) is operatively connected with vertical shaft segments (6) suitable for
being displaced, by action of the lock (L), between an opening position and a closing
position, said shaft segments (6) ending at their distal end portions, in the closing
position, in correspondence of said hinge axes of the first panel (P1);

in that at least for some other panels (P) of the entrance door there are provided vertical
shafts (6), coaxial with said shaft segments (6) of the first panel (P1), said vertical shaft
segments (6) being connected to block means (B) intended to block the corresponding
panel to the corresponding section of the sectional door, the shaft segments (6) of each
panel (P) ending at their end portion, in the closing position, in correspondence of said
hinge axes of the same panel, and the vertical shaft segments (6) of each panel being
aligned with the vertical shaft segments (6) of the adjacent panels, whereby the whole of
all the shaft segments (6) for the various entrance door panels (P) forms a composite
shaft which is interrupted in correspondence with the hinges among the panels; and

in that said block means (B) consist of a spring bolt (50), the containment envelope
thereof (52) being housed in the rim of the entrance door and comprising an oscillating
bolt head (54) engaged with a stop member (13) placed in the rim of a section of the
sectional door (S) opposite to the corresponding panel (P) of the entrance door, said
oscillating bolt head (54) being normally in a blocking position and being able to be
unblocked by moving the corresponding shaft segment (6) of the composite shaft by
actuating the handle of said lock (L).

2. A closure system for an entrance door according claim 1, wherein said bolt (50)
comprises a cursor (53) which said oscillating bolt head (54) is hinged to, the cursor (53)
being pushed in a resting position corresponding to the blocking position of the bolt head
(54) by a spring (57), the blockage being assured by the engagement of said cursor (53)
with an oscillating lever (43) which is hinged to said envelope (52) of the bolt.
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3. A closure system for an entrance door according claim 2, wherein said balancing lever
(43) is substantially L-shaped, with a longer arm (45) extending longitudinally inside the
envelope (52) which is hinged to, and a shorter arm (46) projecting from a side of the
envelope (52), when the balancing lever (43) is engaged with the cursor (53), elastic
means (48) being provided to normally keep the balancing lever (43) engaged with the
cursor (53), said arm (46) of the lever (43) projecting from the envelope (52) being
engaged by the corresponding segment of the composite shaft (6) during the actuation of
the lock (L).

4. A closure system for an entrance door according claim 3, characterized in that said
segment of composite shaft (6) comprises a plate (90) with shaped aperture (91) having a
larger section (92), in which said projecting arm (46) of the balancing L-shaped lever
(43) is housed freely, and a narrower section (93) which is defined by a cam profile (94)
provided on a rim of the aperture (91), such as a translation of the plate (90) of the
segment of the composite shaft (6) causes said cam profile (94) of the shaped hole (91) to
slide against said projecting arm (46) of the L-shaped lever (43), determining the re-entry
of said arm (46) inside the envelope (52) with the consequent balancing of the L-shaped
lever (43), which disengages from the cursor (53) unblocking the bolt (50).

5. A closure system for an entrance door according to any one of the preceding claims,
wherein said bolt head (54) is urged by a spring (56) in the blocking position and abuts
against a jut (11) of said stop member (13) when the entrance door is closed, allowing
anyway to pass over said jut (11) during the closing the entrance door, with the bolt (50)

in the blocking position.

6. A closure system for an entrance door according to claim 4 or 5, characterized in that
each segment (6) of composite shaft is split in two parts (60), (60”), fixed at both ends, to
said perforated plate (90), each of said parts (60) (60°) being, in turn, split in two further
elements or latches (61), (62) e (61°), (62”), respectively, which can slide each on the
others and being fixed in the desired positions to adjust the length of the segment (6) of
the composite shaft on the basis of the height of the respective panel (P) of the entrance

door or of the corresponding section of the sectional door (S).

7. A closure system for an entrance door according to claim 6, wherein said latches (61),

(62) e (61”) (62°), have opposed engaging tooth and are blocked by means of screws (81)
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which pass through a longitudinal slit (64), (64°) provided by the latches (62), (62°) and

are screwed in corresponding holes formed in the latches (61), (61°).

8. A closure system for an entrance door according to claim 6 or 7, wherein said latches
(61), (62) e (61°), (62°), and said perforated plate (90) are housed in a case formed by a
plane base (70) and by a closing cap (80), holes (71) and (83) being provided
respectively in said base (70) and in said cap (80) in alignment with the aperture (91) of
the plate (90), for the passage of said bolt head (54).

9. A closure system for an entrance door according to claim 8, wherein the ends (65),
(65”) of the latches (62), (62”), projecting from said containment envelope are misaligned
such as to be disposed on a side of the case, rather then in the centre of it, in order to be
arranged on the inner side of the rim of the entrance door in mounted position, the
position of the latches being optionally reversed during the mounting step, in order to

make the closure reversible,

10. A closure system for an entrance door according to any one of the preceding claims,
characterized in that said lock (L) provides an operating member (1) displaceable along a
horizontal direction, which is parallel to the plane of the entrance door, to actuate a
device (D) with toothed wheels transforming said horizontal displacement in a movement

in vertical direction and in opposite senses of two segments (6) of composite shaft.
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