A SECTIONAL FOLDING OVERHEAD DOOR ASSEMBLY

Field of the Invention

The invention relates to a sectional folding overhead door assembly.

Background of the Invention

A sectional folding overhead door assembly is for example known from WO-
A-96/09457. This known sectional folding overhead door assembly comprises
a pair of opposite, vertically disposed side support and guide means defining
a door opening between them. Each guide means includes a main track and
a number of side tracks at the top of the main track and branching off from
the main track. This known sectional folding overhead door assembly
further comprises a door component including a plurality of panels. Some of
the panels comprise guiding pins fixedly connected to side edges of the
panels, which guiding pins extend into respective tracks. In particular the
side tracks branching off from the main track control the folding movement
of the panels. Although this known sectional folding overhead door assembly
functions properly, the main track and side tracks at one side of the door
opening need to be positioned at exactly the same height as the main track
and side tracks at the other side of the door opening to provide correct
folding. This requires very accurate mounting of the tracks. Further, for a
sectional folding overhead door assembly of substantial height, 1.e. with a
relatively large number of panels, a corresponding large number of main
and side tracks is required, which requires a relatively large area for
mounting the tracks. In addition, in the known sectional folding overhead
door assembly it appears that the panels in the upper position are not

sufficiently supported, as a result of which the panels are subject to sagging.

It is generally desirable to overcome or ameliorate one or more of the above

described difficulties, or to at least provide a useful alternative.



Summary of the Invention

In accordance with the invention, there is provided a sectional folding
overhead door assembly comprising:

- a pair of opposite, vertically disposed side support and guide
means defining a door opening between them, each guide means including a
first channel and a second channel disposed side-by-side, the first channel
having a main first channel section vertically extending the height of the
door opening, the second channel having a vertically extending main second
channel section, and a curved second channel section at a top of the
sectional folding overhead door assembly, said curved second channel
section connecting to the main second channel section;

- a door component comprising a plurality of rectangular panels
adapted for folding vertical movement along said support and guide means
from a closed position in which the panels are coplanar and vertically
aligned for closing said door opening to an access position for allowing
access through said door opening in which access position the panels are
folded in a horizontal position at the top of the sectional folding overhead
door assembly and are horizontally stacked one on top of the other, each
panel having a horizontal upper edge, a horizontal lower edge and two side
edges, the door component further comprising a plurality of horizontal hinge
means connecting horizontal edges of adjacent panels of said plurality of
panels together in accordion fashion, each hinge means defining a horizontal
hinge axis; wherein in said closed position the panels extend between the
opposite first channels of the side support and guide means;

the plurality of panels at least comprising a first panel and a
second panel connected via horizontal hinge means to the first panel,

characterized in that,

the second channel further having a horizontally extending

second channel end section connecting to the curved second channel section,



the second channel at least substantially extending the height of the door
opening,

the first panel is provided with a device for guiding and
supporting the first panel in the side support and guide means, such as a
first guiding pin near the top at each of the side edges of the first panel and
extending away from the first panel into the respective second channel, said
device for guiding and supporting being further arranged for operating
starting the folding movement of lower panels of the door component,

the second panel is provided at each of its side edges with a side
plate of the second panel, each side plate of the second panel being fixedly
connected to the respective side edge of the second panel and extends in a
direction parallel to the direction of the side edge of the second panel, each
side plate of the second panel having a first side plate top end extending
beyond the extension of the side edge of the second panel and an opposite
second side plate end, each first side plate end being provided with a
horizontal side plate hinge pin extending in a direction away from the side
plate of the second panel, and each opposite second side plate end being
provided with a side plate guiding pin, said side plate hinge pin defining a
side plate hinge pin axis which i1s at least substantially coaxial with the
horizontal hinge axis of the hinge means connecting the first and second
panel;

the second panel is further provided at each of its side edges with
a guide plate of the second panel, each guide plate of the second panel
having a guide plate upper end and an opposite guide plate lower end, each
guide plate upper end being provided with a second guiding pin extending in
a direction away from the guide plate of the second panel into the first
channel, each guide plate lower end being provided with a third guiding pin
defining a third guiding pin axis and extending in a direction away from the
guide plate of the second panel into the second channel, the side plate hinge
pin of the side plate of the second panel being hingeably connected to the
guide plate upper end, and



the door component further comprises at each side of the first and
second panel a folding movement controlling member, each folding
movement controlling member having an folding movement controlling
member upper end hingeably connected to a respective side edge of the first
panel and a folding movement controlling member lower end hingeably
connected around a folding movement controlling member hinge axis to the
respective guide plate lower end, each folding movement controlling member
further including a folding movement guiding channel into which the
respective side plate guiding pin of the side plate of the second panel

extends.

In accordance with the invention, there is also provided a sectional folding
overhead door assembly comprising a pair of opposite, vertically disposed
side support and guide means defining a door opening between them, each
guide means including a first channel and a second channel disposed side-
by-side, a door component comprising a first, second, third and fourth
rectangular panel adapted for folding vertical movement along said support
and guide means, the second panel being provided at each of its side edges
with a guide plate of the second panel, each guide plate of the second panel
having a guide plate upper end and an opposite guide plate lower end, the
fourth panel being provided at each of its side edges with a guide plate of
the fourth panel, each guide plate of the fourth panel having a guide plate
upper end and an opposite guide plate lower end, the door component
further comprising at each side of the first and second panel a folding
movement controlling member, each folding movement controlling member
having an folding movement controlling member upper end hingeably
connected to a respective side edge of the first and third panel, respectively,
and a folding movement controlling member lower end hingeably connected
to the respective guide plate lower end around a folding movement
controlling member hinge axis, each folding movement controlling member
further including a folding movement guiding channel into which a

respective side plate guiding pin of a side plate attached to the second panel



extends, preferably, the folding movement guiding channel at least partly
has the form of a circle segment with a radius equal to the distance between
the respective side plate guiding pin of the side plate of the second panel
and the horizontal hinging axis of the respective hinge means connecting

the first and second panel

Embodiments of the invention advantageously provide a sectional folding
overhead door assembly in which the folding movement of the door panels is
realized in an alternative manner. Advantageously, embodiments of the
present invention provide a sectional folding overhead door assembly which
for its proper functioning is less sensitive to misalignment of the opposite,
vertically disposed side support and guide means which define the door
opening between them. Advantageously, embodiments of the invention
provide a sectional folding overhead door assembly in which, with regard to
the prior art, a reduced number of channels is required for a relatively large
number of panels. Advantageously, embodiments of the invention provide a
sectional folding overhead door assembly in which the panels in particular
in the upper position are sufficiently supported, and are not or less are

subject to sagging, so that heavier panels can be used.

Preferably, the folding movement guiding channel at least partly has the
form of a circle segment with a radius equal to the distance between the
respective side plate guiding pin of the side plate of the second panel and
the horizontal hinging axis of the respective hinge means connecting the
first and second panel. By the inventive sectional folding overhead door
assembly, in particular by the folding movement guiding channels connected
to the panels, the components controlling the folding movement of the
panels are now connected to the panels instead of to the pair of opposite,
vertically disposed side support and guide means as known from WO-A-
96/09457. By these inventive features the folding movement is less sensitive
to the alignment of the opposite, vertically disposed side support and guide

means and is consequently less sensitive to environmental influences.



Further, the combination of side plates and guide plates with the folding
movement guiding channel into which the respective side plate guiding pins
of the side plate of the second panel extends provides such a support
function for the first and second panel that in comparison to the sectional
folding overhead door assembly known from WO-A-96/09457 panels with
more weight can be used without the risk of the panels tilting backwards
and thereby disturbing the folding movement. According to the invention it
1s thus possible to provide sectional folding overhead door assemblies having
fire-resistant panels or even panels of glass. In addition, since the side plate
guiding pin of the side plate of the second panel extends into the folding
movement guiding channel, the channel encloses the guiding pin, thereby
providing a locking function for the panels in the closed position of the door
component. By this locking function untimely folding of the panels and
unwanted opening of the door component when in closed position, by e.g.
wind blasts, is prevented. In addition, since the locking function and the
timing of the folding is amongst others things determined by hingeable
connection of the folding movement controlling member to the respective
guide plate it is possible to optimize the locking function and the timing by
adjusting the position of the folding movement controlling member hinge

axis.

In a further embodiment of a sectional folding overhead door assembly
according to the invention the locking function is improved in that the
second guiding pin is movably positioned in a second guiding pin slot
provided in the side plate, and in that a locking spring is provided of which
one end is fixedly attached to the side plate and the other end is attached to
the upper end of the guide plate, in particular attached to the second
guiding pin. In this manner the locking spring pushes the guide plate lower
end downwards such that the side plate guiding pin stays in the locked
position, until the panels are raised and the locking spring is pressed in
such that the side plate guiding pin is released and folding can continue. It

1s then preferred that the at least one folding movement guiding channel



comprises a widening at its end near its folding movement controlling
member lower end for receiving and locking a respective side plate guiding

pin in closed position of the door component and/or a guiding surface.

In an embodiment of a sectional folding overhead door assembly according
to the invention the door component further comprises a third panel
connected via horizontal hinge means to the second panel and a fourth panel
connected via horizontal hinge means to the third panel wherein the fourth
panel is provided at each of its side edges with a side plate of the fourth
panel, each side plate of the fourth panel being fixedly connected to the
respective side edge of the fourth panel and extends in a direction parallel to
the direction of the side edge of the fourth panel, each side plate of the
fourth panel having a first side plate top end extending beyond the
extension of the side edge of the fourth panel and an opposite second side
plate end, each first side plate end being provided with a horizontal side
plate hinge pin extending in a direction away from the side plate of the
fourth panel, and each opposite second side plate end being provided with a
side plate guiding pin, said side plate hinge pin defining a side plate hinge
pin axis which i1s at least substantially coaxial with the horizontal hinge
axis of the hinge means connecting the third and fourth panel;

the fourth panel is further provided at each of its side edges with a
guide plate of the fourth panel, each guide plate of the fourth panel having a
guide plate upper end and an opposite guide plate lower end, each guide
plate upper end being provided with a fourth guiding pin extending in a
direction away from the guide plate of the fourth panel into the first
channel, each guide plate lower end being provided with a fifth guiding pin
defining a fifth guiding pin axis and extending in a direction away from the
guide plate of the fourth panel into the second channel, the side plate hinge
pin of the side plate of the fourth panel being hingeably connected to the
guide plate upper end, and

the door component further comprises at each side of the third and

fourth panel a second folding movement controlling member, each second



folding movement controlling member having an second folding movement
controlling member upper end hingeably connected to a respective side edge
of the third panel and a second folding movement controlling member lower
end hingeably connected around a second folding movement controlling
member hinge axis to the respective guide plate lower end, each second
folding movement controlling member further including a second folding
movement guiding channel into which second folding movement guiding
channel the respective side plate guiding pin of the side plate of the fourth
panel extends. Preferably, the second folding movement guiding channel at
least partly has the form of a circle segment with a radius equal to the
distance between the respective side plate guiding pin of the side plate of
the fourth panel and the horizontal hinging axis of the respective hinge
means connecting the third and fourth panel. In this embodiment the
folding movement of the third and fourth panel are effected in the same
manner as the folding movement of the first and second panel. In addition,
as a result of the hinge means connecting the second and third panel the
folding movement of the door component form the closed position to the
access position is such that only after the first panel is folded into its
horizontal position the folding movement between the second and third
panel is started, and only after the second panel is folded into its horizontal
position the folding movement between the third and fourth panel is
started. It will be clear that in case the door component comprises a fifth
and sixth panel these are constructed identically to the third and fourth
panel, respectively, and so on. In case the door component comprises an
uneven number of panels then one panel (preferably the top one) which is
connected by hinge means to the first panel can e.g. be supported and
guided in the same way as described in WO-A-96/09457 only requiring one

additional channel.

A correct folding movement can then be realized in an easy and efficient
manner when each side plate hinge pin of the side plate of the second panel

which i1s hingeably connected to the guide plate upper end is positioned at



the same height as the respective second guiding pin, and wherein each side
plate hinge pin of the side plate of the fourth panel which is hingeably
connected to the guide plate upper end is positioned at the same height as

the fourth guiding pin.

In a further embodiment of a sectional folding overhead door assembly
according to the invention the distance between the second guiding pin and
the third guiding pin is between 50 and 70% of the vertical height of the
second panel, preferably about 60% of the vertical height of the second panel
and wherein the distance between the fourth guiding pin and the fifth
guiding pin is between 50 and 70% of the vertical height of the fourth panel,
preferably about 60% of the vertical height of the fourth panel. In this
manner it is possible to use panels with a relatively large weight while still
providing a proper folding movement over the life span of the sectional

folding overhead door assembly.

In an embodiment of a sectional folding overhead door assembly according
to the invention each folding movement controlling member upper end
comprises a sliding pin, wherein each side edge of the first panel is provided
with a longitudinal slot into which a respective sliding pin extends and
wherein each second folding movement controlling member upper end
comprises a second sliding pin, wherein each side edge of the third panel is
provided with a second longitudinal slot into which a respective second
sliding pin extends. This ensures a correct horizontal positioning of the
respective panel in the access position of the door component. In case e.g.
fire-resistant panels or panels of glass are to be used it can be advantageous
when each longitudinal slot is provided in a first panel side plate attached to
a respective side edge of the first panel and wherein each second
longitudinal slot is provided in a third panel side plate attached to a
respective side edge of the third panel, so that it is not necessary to provide

the slots in the panels itself.



In order to support the weight of the panels when they are folded in
horizontal position, the pair of opposite, vertically disposed side support and
guide means the sectional folding overhead door assembly comprises in an
embodiment according to the invention support members, such as a support
studs or support slots, wherein each first side plate top end of the second
panel extending beyond the extension of the side edge of the second panel
has a first sloping surface and/or wherein each side plate top end of the
fourth panel extending beyond the extension of the side edge of the fourth
panel has a second sloping surface, wherein each first and second sloping
surface 1s supported by respective support members in the access position of
the door component. Preferably at least one of the first, second, third, fourth
or fifth guiding pins is provided at its end with a disc shaped extension,

preferably a roller.

In a further aspect of the invention a sectional folding overhead door
assembly 1s provided comprising a pair of opposite, vertically disposed side
support and guide means defining a door opening between them, each guide
means including a first channel and a second channel disposed side-by-side,
a door component comprising a first, second, third and fourth rectangular
panel adapted for folding vertical movement along said support and guide
means, the door component further comprising at each side of the first and
second panel a folding movement controlling member, each folding
movement controlling member having an folding movement controlling
member upper end hingeably connected to a respective side edge of the first
and third panel, respectively, and a folding movement controlling member
lower end hingeably connected to the respective guide plate lower end
around a folding movement controlling member hinge axis, each folding
movement controlling member further including a folding movement
guiding channel into which folding movement guiding channel a respective
side plate guiding pin of a side plate attached to the second panel extends.
Preferably, the folding movement guiding channel at least partly has the

form of a circle segment with a radius equal to the distance between the
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respective side plate guiding pin of the side plate of the second panel and
the horizontal hinging axis of the respective hinge means connecting the

first and second panel.

Brief Description of the Drawings

Preferred embodiments of the present invention are hereafter described, by
way of non-limiting example only, with reference to the accompanying

drawings, in which:

Fig. 1A in perspective schematically shows an embodiment of an sectional
folding overhead door assembly in closed position;

Fig. 1B in perspective schematically shows a top part of a guide means of
the sectional folding overhead door assembly of Fig. 1A, in particular the
first channel and the a second channel with the horizontally extending
second channel end section connecting to the curved second channel section
are depicted in more detail,

Figs. 2A, 2B and 2C schematically shows the embodiment of an sectional
folding overhead door assembly according to Fig. 1A in a position in which
the top three panels a folded into a horizontal position, in perspective, 1n a
side view from the right and a side view from the left respectively;

Figs. 3A and 3B schematically shows the embodiment of a sectional folding
overhead door assembly according to Fig. 2 and in particular shows the first
and second panel (without the guide means) folded into a horizontal
position, in perspective and in a side view from the left respectively;

Fig. 4A shows the third and fourth panel of the sectional folding overhead
door assembly of Fig. 1A in an aligned (closed) position in perspective;

Figs. 4B and 4C show the third and fourth panel of the sectional folding
overhead door assembly of Fig. 1A in a position in which the second panel is
being folded towards a horizontal position in a side view from the right and

in a side view seen from the left respectively;
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Fig. 4D shows the third and fourth panel of the sectional folding overhead
door assembly of Fig. 1A in a position in which the second panel is
positioned in its horizontal position in a side view from the left;

Figs. 5A and 5B schematically show a side plate of the second panel of the
sectional folding overhead door assembly of Fig. 1A in side view and top
view respectively;

Figs. 6A and 6B schematically show a guide plate of the second panel of the
sectional folding overhead door assembly of Fig. 1A in side view and top
view respectively;

Figs. 7A and 7B schematically show a folding movement controlling member
of the second panel of the sectional folding overhead door assembly of Fig.
1A in side view and top view respectively;

Fig. 8 schematically show a first and third panel side plate of the sectional
folding overhead door assembly of Fig. 1A in top view, and

Figs. 9A to 9E schematically show the first steps of folding a door
component of a sectional folding overhead door assembly according to the
invention from a closed position to an access position, in which the door

component is provided with locking springs.

Detailed Description of Preferred Embodiments of the Invention

In Fig. 1A an embodiment of a sectional folding overhead door assembly 1
according to the invention is schematically shown in perspective in closed
position. The sectional folding overhead door assembly 1 comprises a pair of
opposite, vertically disposed side support and guide means 2 and 3 (herein
also called left support and guide means 2 and right support and guide
means 3) which support and guide means 2, 3 between them define a door
opening 4 in a wall 4A. The sectional folding overhead door assembly 1
further comprises a door component 5 comprising a plurality of rectangular
panels 6, 7, 8, 9, 10, 10’ adapted for folding vertical movement along said
support and guide means 2, 3 from a closed position shown in Fig. 1A in

which the panels 6-10’ are coplanar and vertically aligned for closing said
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door opening 4 to an access position for allowing access through said door
opening 4. In the access position the panels 6-10’ are all folded in a
horizontal position at the top of the sectional folding overhead door
assembly 1 and are horizontally stacked one on top of the other (not shown
for all panels but for the panels 6, 7 and 8 in Fig. 2A). In order to show the
door opening 4 more clearly in the drawing the panels 6-9, 10’ are only
depicted partially extending across the width of the door opening 4, but it
will be clear that in reality the panels 6-9,10° have a width completely
extending across the width of the door opening 4 as is indicated for panel 10,
such that in the closed position the panels 6-10" extend between the opposite
first channels 11 of the side support and guide means 2, 3. For the same
reason the door panels are shown with a reduced width in the other Figures
to more clearly show the components of the door assembly 1 in the

drawings.

As shown in Fig. 1B for the left support and guide means 2 the support and
guide means 2 include a first channel 11 and a second channel 12 disposed
side-by-side. The first channel 11 has a main first channel section 11A
vertically extending the height of the door opening 4. The second channel 12
has a vertically extending main second channel section 12A, a curved second
channel section 12B at a top of the sectional folding overhead door assembly
1. The curved second channel section 12B connects to the main second
channel section 12A. The second channel 12 further has a horizontally
extending second channel end section 12C connecting to the curved second
channel section 12 B. As can be seen in Fig. 1A the second channel 12 at
least substantially extends the height of the door opening 4. It will be clear
that the right support and guide means 3 are constructed similar, but

mirrored with regard to the left support and guide means 2.

As shown in Figs. 2 each 6-10’ panel of the door component 5 has a
horizontal upper edge 6A-10’A, a horizontal lower edge 6B-10'B and two side
edges of which the left ones (i.e. the sides which are closer to the left support

13



and guide means 2) are indicated by the letter C (only 6C being shown in
Fig. 2A) and the right ones (i.e. the sides which are closer to the left support
and guide means 2) are indicated by the letter D (only 6D being shown in
Fig. 2A).

The door component 5 further comprises a plurality of horizontal hinge
means 13 connecting horizontal edges of adjacent panels of the panels 6-10°
together in accordion fashion. Each hinge means 13 defining a respective

horizontal hinge axis 13A.

In the embodiment of the sectional folding overhead door assembly 1 as
shown in Fig. 1A the plurality of panels at least comprises a first panel 6, a
second panel 7 connected via a respective horizontal hinge means 13 to the
first panel 6. The door component 5 further comprises a third panel 8
connected via a respective horizontal hinge means 13 to the second panel 7
and a fourth panel 9 connected via a respective horizontal hinge means 13 to
the third panel 7. The door component 5 still further comprises a fifth panel
10 connected via a respective horizontal hinge means 13 to the fourth panel
9 and a sixth panel 10’ connected via a respective horizontal hinge means 13
to the fifth panel 10. It will be clear that in other embodiments the number

of panels can be different.

As shown in Figs. 3A and 3B the first panel 6 is provided near its top at
each of its side edges 6C (only one i1s shown in the Figures) with a first
guiding pin 14 extending away from the first panel into the respective
second channel 12 as shown in Fig. 1A. The first guiding pin 14 is in the
shown embodiment arranged on a triangular plate which is fixed to the first
panel 6, said triangular plate preferably being integrally formed on the side

plate 30.

The second panel 7 is provided at each of its side edges with a side plate 15
(also shown in Figs. 5) of the second panel 7. Each side plate 15 of the
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second panel 7 is fixedly connected to the respective side edge 7C of the
second panel 7 and extends in a direction parallel to the direction of the side
edge 7C along the second panel 7. Each side plate 15 of the second panel 7
has a first side plate top end 15A extending beyond the extension of the side
edge 7C of the second panel 7 and an opposite second side plate end 15B.
Each first side plate end 15A is provided with a horizontal side plate hinge
pin 16 extending in a direction away from the side plate 15 of the second
panel 7. Each opposite second side plate end 15B is provided with a side
plate guiding pin 17. The side plate hinge pin 16 (see Fig. 5) defines a side
plate hinge pin axis 16A which is at least substantially coaxial with the
horizontal hinge axis 13A of the respective hinge means connecting the first

panel 6 and the second panel 7.

As e.g. shown in Figs. 3A and 3B the second panel 7 is further provided at
each of its side edges with a guide plate 18 of the second panel 7, which
guide plate is also shown in Figs. 6A and 6B. Each guide plate 18 of the
second panel 7 has a guide plate upper end 18A and an opposite guide plate
lower end 18B. Each guide plate upper end 18A is provided with a second
guiding pin 19 extending in a direction away from the guide plate 18 of the
second panel 7 into the first channel 11 (as shown in Fig. 1A). Each guide
plate lower end 18B is provided with a third guiding pin 20 defining a third
guiding pin axis 20A and extending in a direction away from the guide plate
18 of the second panel 7 into the second channel 12 (not shown for the
second panel but indicated in Fig. 2B for the fourth panel of which the
construction is similar to that of the second panel as is explained below). As
shown in Fig. 3A the side plate hinge pin 16 of the side plate 15 of the
second panel 7 is hingeably connected to the guide plate upper end 18A, in

particular by extending into a sleeve 21 thereof.

The door component 5 further comprises at each side of the first panel 6 and
the second panel 7 a folding movement controlling member 22 also shown in

Figs. 7A and 7B. Each folding movement controlling member 22 has a
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folding movement controlling member upper end 22A hingeably connected
to a respective side edge 6C of the first panel 6 and a folding movement
controlling member lower end 22B hingeably connected around a folding
movement controlling member hinge axis 22C (see e.g. Fig. 4A regarding the
third and fourth panel but of which the construction of the fourth is similar
to that of the second panel as is explained below) to the respective guide
plate lower end 18B. Each folding movement controlling member 22 further
includes a folding movement guiding channel 22D into which folding
movement guiding channel 22D the respective side plate guiding pin 17 of
the side plate 15 of the second panel 7 extends. The folding movement
guiding channel 22D at least partly has the form of a circle segment with a
radius equal to the distance between the respective side plate guiding pin 17
of the side plate 15 of the second panel 7 and the horizontal hinging axis
13A of the respective hinge means 13 connecting the first panel 6 and the
second panel 7. Please note that in alternative embodiments the folding
movement guiding channel can be formed by a series of short straight line
segments positioned under an angle with regard to each other. As can be
seen in the embodiment of Fig. 4A the folding movement guiding channel
22D encloses the respective side plate guiding pin 17 over a main part of its
length, thus providing a locking function to the door component when it is in
its closed position. Please note that it is not necessary that the folding
movement guiding channel encloses the respective side plate guiding pin 17
over the full path of its movement through the channel during folding to
provide proper support, since at a certain moment during folding the
respective side plate top ends of the respective side plates are supported by

the support slots 40, 41, 42.

Now reference is made to Figs. 9A to 9E which schematically show the first
steps of folding a door component of a sectional folding overhead door
assembly according to the invention from a closed position to an access
position, in which the door component is provided with locking springs 50.

In Fig. 9A the door component is in its closed position in which all the
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panels 6-9 are vertically positioned. The second guiding pin 19 is movably
positioned in a second guiding pin slot 51 provided in the side plate 15. A
locking spring 50 is provided of which one end is fixedly attached to the side
plate 15 and the other end is attached to the upper end of the side plate 15,
in the shown embodiment attached to the second guiding pin 19. In this
manner the locking spring 50 pushes the guide plate lower end 18B
downwards such that the side plate guiding pin 17 stays in the locked
position. In Fig. 9B the door component is moved upwards and the panel 6
starts to fold in a horizontal position. Please note that the other panels 7 -9
remain vertical amongst other things due to the locking springs 50. Also
when the upper panel 6 is in its horizontal position (Fig. 9C and the details
shown in Figs. 9CA and 9CB) the locking spring 50 keeps the side plate
guiding pin 17 in its locked position. When the door component is moved up
further (Fig. 9D) the locking spring 50 is pushed in and shortens (Fig. 9DC)
and as a result the locking spring 50 is pressed in such that the side plate
guiding pin 17 is released ((Fig. 9DD) and folding can continue (Fig. 9E).
Please note that the folding movement controlling member 22 further
ensures correct folding. In order to more correctly lift and guide the side
plate guiding pin 17 in the desired direction the at least one folding
movement guiding channel comprises a widening 52 at its end near its
folding movement controlling member lower end 22B for receiving and
locking a respective side plate guiding pin in closed position of the door

component and also a guiding surface 53 can be provided for this.

In Fig. 4 the third panel 8 and the fourth panel 9 of the sectional folding
overhead door assembly 1 of Fig. 1A is shown in an aligned (closed) position
in perspective. The construction of the third panel 8 and the fourth panel 9
are essentially the same as the construction of the first panel 6 and the
second panel 7, respectively. The only difference being that the third panel 8
is not provided with a guiding pin equivalent to the first guiding pin 17 of
the first panel 6. In stead the third panel 8 is hingeably connected to the

second panel by means of respective hinge means 13. In this regard for the
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description of the third and fourth panel reference is made to the description
of the mutual connection and construction of the first and second panel
given above. For example, the second folding movement controlling member
22 connecting the fourth and third panel is identical to the folding
movement controlling member 22 connecting the second and first panel, and
the fourth guiding pin extending in a direction away from the guide plate of
the fourth panel into the first channel is identical to the second guiding pin
19 extending in a direction away from the guide plate 18 of the second panel
7 into the first channel 11 (as shown in Fig. 1A). Further in analogy with
the third guiding pin 20 defining a third guiding pin axis 20A and extending
in a direction away from the guide plate 18 of the second panel 7 into the
second channel 12, each guide plate lower end of the guide plate of the fifth
panel is provided with a fifth guiding pin defining a fifth guiding pin axis
and extending in a direction away from the guide plate of the fourth panel
into the second channel. Therefore the same reference numerals are used in
e.g. Fig. 3 and 4 for the same components of the third and fourth panel as
have been used for the first and second panel. The same applies to the
mutual connection and construction of the fifth panel 10 and sixth panel 10’
(please note that in Fig. 1 the side plate, guide plate, folding movement
controlling member, etc. connecting the fifth and sixth panel are not shown),

and so on.

As can be seen in Figs. 3 and 4 each side plate hinge pin 16 of the side plate
15 of the second panel 7 which is hingeably connected to the guide plate
upper end 15A is positioned at the same height as the respective second
guiding pin 19 and each side plate hinge pin 16 of the side plate 15 of the
fourth panel 9 which is hingeably connected to the guide plate upper end
15A is positioned at the same height as the fourth guiding pin 19.

In the shown embodiments the distance between the second guiding pin 19

and the third guiding pin 20 is between 50 and 70% of the vertical height of
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the second panel 7, preferably about 60% of the vertical height of the second

panel 7, and the same applies to the construction of the fourth panel 9.

In the shown embodiments each folding movement controlling member
upper end 22A comprises a sliding pin 32 and each side edge of the first,
third or fifth panel is provided with a longitudinal slot 31, preferably
provided in a first, third or fifth panel side plate 30 respectively (see also
Fig. 8), which side plate 30 is attached to a respective side edge of the
respective panel. Into this longitudinal slot 31 a respective sliding pin 32
extends and 1s guided for aiding in controlling the folding movement of the

panels from the closed into the access position and vice versa.

As shown in Fig. 1B the pair of opposite, vertically disposed side support
and guide means 2, 3 comprise support members 40, 41, 42, in the shown
embodiment support slots (but in other embodiments alternatively support
studs can be used). In these support slots 40, 41, 42 the respective side plate
top ends 15A of the respective side plates 15 which side plate top ends 15A
extend beyond the extension of the respective side edge of the respective
panel extend in the horizontal position of the respective panel, i.e. in the
access position of the door component. As e.g. shown in Fig. 5B the side
plate top ends 15A have a first sloping surface 15E to aid in introducing the
side plate top end into the support slot.

Throughout this specification and the claims which follow, unless the
context requires otherwise, the word “comprise”, and variations such as
“comprises” and “comprising”, will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not the exclusion of

any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be
taken as an acknowledgment or admission or any form of suggestion that

that prior publication (or information derived from it) or known matter
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forms part of the common general knowledge in the field of endeavour to

which this specification relates.
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Claims Defining the Invention

1. A sectional folding overhead door assembly comprising:

- a pair of opposite, vertically disposed side support and guide
means defining a door opening between them, each guide means including a
first channel and a second channel disposed side-by-side, the first channel
having a main first channel section vertically extending the height of the
door opening, the second channel having a vertically extending main second
channel section, and a curved second channel section at a top of the
sectional folding overhead door assembly, said curved second channel
section connecting to the main second channel section;

- a door component comprising a plurality of rectangular panels
adapted for folding vertical movement along said support and guide means
from a closed position in which the panels are coplanar and vertically
aligned for closing said door opening to an access position for allowing
access through said door opening in which access position the panels are
folded in a horizontal position at the top of the sectional folding overhead
door assembly and are horizontally stacked one on top of the other, each
panel having a horizontal upper edge, a horizontal lower edge and two side
edges, the door component further comprising a plurality of horizontal hinge
means connecting horizontal edges of adjacent panels of said plurality of
panels together in accordion fashion, each hinge means defining a horizontal
hinge axis; wherein in said closed position the panels extend between the
opposite first channels of the side support and guide means;

the plurality of panels at least comprising a first panel and a
second panel connected via horizontal hinge means to the first panel;

characterized in that,

the second channel further having a horizontally extending
second channel end section connecting to the curved second channel section,
the second channel at least substantially extending the height of the door

opening,
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the first panel is provided with a device for guiding and
supporting the first panel in the side support and guide means, such as a
first guiding pin near the top at each of the side edges of the first panel and
extending away from the first panel into the respective second channel, said
device for guiding and supporting being further arranged for operating
starting the folding movement of lower panels of the door component,

the second panel is provided at each of its side edges with a side
plate of the second panel, each side plate of the second panel being fixedly
connected to the respective side edge of the second panel and extends in a
direction parallel to the direction of the side edge of the second panel, each
side plate of the second panel having a first side plate top end extending
beyond the extension of the side edge of the second panel and an opposite
second side plate end, each first side plate end being provided with a
horizontal side plate hinge pin extending in a direction away from the side
plate of the second panel, and each opposite second side plate end being
provided with a side plate guiding pin, said side plate hinge pin defining a
side plate hinge pin axis which i1s at least substantially coaxial with the
horizontal hinge axis of the hinge means connecting the first and second
panel;

the second panel is further provided at each of its side edges with
a guide plate of the second panel, each guide plate of the second panel
having a guide plate upper end and an opposite guide plate lower end, each
guide plate upper end being provided with a second guiding pin extending in
a direction away from the guide plate of the second panel into the first
channel, each guide plate lower end being provided with a third guiding pin
defining a third guiding pin axis and extending in a direction away from the
guide plate of the second panel into the second channel, the side plate hinge
pin of the side plate of the second panel being hingeably connected to the
guide plate upper end, and

the door component further comprises at each side of the first and
second panel a folding movement controlling member, each folding

movement controlling member having an folding movement controlling
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member upper end hingeably connected to a respective side edge of the first
panel and a folding movement controlling member lower end hingeably
connected around a folding movement controlling member hinge axis to the
respective guide plate lower end, each folding movement controlling member
further including a folding movement guiding channel into which the
respective side plate guiding pin of the side plate of the second panel

extends.

2. The sectional folding overhead door assembly as claimed in claim
1, wherein the folding movement guiding channel at least partly has the
form of a circle segment with a radius equal to the distance between the
respective side plate guiding pin of the side plate of the second panel and
the horizontal hinging axis of the respective hinge means connecting the

first and second panel.

3. The sectional folding overhead door assembly as claimed in claim
1 or 2, wherein the door component further comprises a third panel
connected via horizontal hinge means to the second panel and a fourth panel
connected via horizontal hinge means to the third panel, wherein the fourth
panel is provided at each of its side edges with a side plate of the fourth
panel, each side plate of the fourth panel being fixedly connected to the
respective side edge of the fourth panel and extends in a direction parallel to
the direction of the side edge of the fourth panel, each side plate of the
fourth panel having a first side plate top end extending beyond the
extension of the side edge of the fourth panel and an opposite second side
plate end, each first side plate end being provided with a horizontal side
plate hinge pin extending in a direction away from the side plate of the
fourth panel, and each opposite second side plate end being provided with a
side plate guiding pin, said side plate hinge pin defining a side plate hinge
pin axis which is at least substantially coaxial with the horizontal hinge

axis of the hinge means connecting the third and fourth panel;
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the fourth panel is further provided at each of its side edges with
a guide plate of the fourth panel, each guide plate of the fourth panel having
a guide plate upper end and an opposite guide plate lower end, each guide
plate upper end being provided with a fourth guiding pin extending in a
direction away from the guide plate of the fourth panel into the first
channel, each guide plate lower end being provided with a fifth guiding pin
defining a fifth guiding pin axis and extending in a direction away from the
guide plate of the fourth panel into the second channel, the side plate hinge
pin of the side plate of the fourth panel being hingeably connected to the
guide plate upper end, and

the door component further comprises at each side of the third
and fourth panel a second folding movement controlling member, each
second folding movement controlling member having an second folding
movement controlling member upper end hingeably connected to a
respective side edge of the third panel and a second folding movement
controlling member lower end hingeably connected around a second folding
movement controlling member hinge axis to the respective guide plate lower
end, each second folding movement controlling member further including a
second folding movement guiding channel into which the respective side

plate guiding pin of the side plate of the fourth panel extends.

4. The sectional folding overhead door assembly as claimed in claim
3, wherein the second folding movement guiding channel at least partly has
the form of a circle segment with a radius equal to the distance between the
respective side plate guiding pin of the side plate of the fourth panel and the
horizontal hinging axis of the respective hinge means connecting the third

and fourth panel.

5. The sectional folding overhead door assembly as claimed in claim
3 or 4, wherein each side plate hinge pin of the side plate of the second panel
which is hingeably connected to the guide plate upper end is positioned at

the same height as the respective second guiding pin, and wherein each side
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plate hinge pin of the side plate of the fourth panel which is hingeably
connected to the guide plate upper end is positioned at the same height as

the fourth guiding pin.

6. The sectional folding overhead door assembly as claimed in claim
3, 4 or 5, wherein the distance between the second guiding pin and the third
guiding pin is between 50 and 70% of the vertical height of the second panel,
preferably about 60% of the vertical height of the second panel and wherein
the distance between the fourth guiding pin and the fifth guiding pin is
between 50 and 70% of the vertical height of the fourth panel, preferably
about 60% of the vertical height of the fourth panel.

7. The sectional folding overhead door assembly as claimed in any
one of the preceding claims, wherein each folding movement controlling
member upper end comprises a sliding pin, wherein each side edge of the
first panel is provided with a longitudinal slot into which a respective

sliding pin extends.

8. The sectional folding overhead door assembly as claimed in claim
3 or any one of the claims 4 to 7 when dependent on claim 3, wherein each
second folding movement controlling member upper end comprises a second
sliding pin, wherein each side edge of the third panel is provided with a

second longitudinal slot into which a respective second sliding pin extends.

9. The sectional folding overhead door assembly as claimed in claim
7, wherein each longitudinal slot is provided in a first panel side plate

attached to a respective side edge of the first panel.
10. The sectional folding overhead door assembly as claimed in claim

8, wherein each second longitudinal slot is provided in a third panel side

plate attached to a respective side edge of the third panel.
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11. The sectional folding overhead door assembly as claimed in claim
3 or any one of the claims 4 to 10 when dependent of claim 3, wherein the
pair of opposite, vertically disposed side support and guide means comprise
support members, such as a support studs or support slots, wherein each
first side plate top end of the second panel extending beyond the extension
of the side edge of the second panel has a first sloping surface and/or
wherein each side plate top end of the fourth panel extending beyond the
extension of the side edge of the fourth panel has a second sloping surface,
wherein each first and second sloping surface is supported by respective

support members in the access position of the door component.

12. The sectional folding overhead door assembly as claimed in claim
3 or any one of the claims 4 to 7 when dependent on claim 3, wherein at
least one of the first, second, third, fourth or fifth guiding pins is provided at

its end with a disc shaped extension, preferably a roller.

13. The sectional folding overhead door assembly as claimed in any
one of the preceding claims, wherein the second guiding pin is movably
positioned in a second guiding pin slot provided in the side plate, and
wherein a locking spring is provided of which one end is fixedly attached to
the side plate and the other end is attached to the upper end of the guide

plate, in particular attached to the second guiding pin.

14. The sectional folding overhead door assembly as claimed in claim
13, wherein at least one folding movement guiding channel comprises a
widening at its end near its folding movement controlling member lower end
for receiving and locking a respective side plate guiding pin in closed

position of the door component and/or a guiding surface.

15. A sectional folding overhead door assembly comprising a pair of
opposite, vertically disposed side support and guide means defining a door

opening between them, each guide means including a first channel and a
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second channel disposed side-by-side, a door component comprising a first,
second, third and fourth rectangular panel adapted for folding vertical
movement along said support and guide means, the second panel being
provided at each of its side edges with a guide plate of the second panel,
each guide plate of the second panel having a guide plate upper end and an
opposite guide plate lower end, the fourth panel being provided at each of its
side edges with a guide plate of the fourth panel, each guide plate of the
fourth panel having a guide plate upper end and an opposite guide plate
lower end, the door component further comprising at each side of the first
and second panel a folding movement controlling member, each folding
movement controlling member having an folding movement controlling
member upper end hingeably connected to a respective side edge of the first
and third panel, respectively, and a folding movement controlling member
lower end hingeably connected to the respective guide plate lower end
around a folding movement controlling member hinge axis, each folding
movement controlling member further including a folding movement
guiding channel into which a respective side plate guiding pin of a side plate
attached to the second panel extends, preferably, the folding movement
guiding channel at least partly has the form of a circle segment with a
radius equal to the distance between the respective side plate guiding pin of
the side plate of the second panel and the horizontal hinging axis of the

respective hinge means connecting the first and second panel.
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