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(54) Safety catch for vertically movable door and vertically movable door

(57) The vertically movable door has a flexible door
plate, a hoist mechanism for lifting and lowering the door
plate and a lower beam, which is attached with suspen-
sion members, such as hoist lines (34), to the hoist mech-
anism. In the edges of the door plate there are side rails
guiding the vertical movement of the door plate. The ver-
tically movable door has a safety catch, which has a pro-
truding locking cam (56), which attaches to the side rail.
The safety catch prevents the uncontrolled falling of the
vertically movable door due for example to the breaking
of the suspension member. The safety catch comprises
a catch plate (30), wherein said locking cam is formed,
a turning axis (32) for attaching the catch plate in a ro-

tating manner to the lower beam of the vertically movable
door and attaching members for attaching the hoist line
to the catch plate. The catch plate is arranged to rotate
into a locking position, where the locking cam is pushed
up, when the tension force of the suspension member
attached thereto falls below a predetermined value. Cor-
respondingly the catch plate is arranged to remain in a
standby position, where the locking cam is not protruding,
when the tension force of the suspension member at-
tached thereto exceeds the predetermined value. The
locking cam is arranged to protrude from the vertical edge
of the door plate in the direction of the tangent of the door
plate. The side rails comprise a catch rail (60), which has
locking holes (70) for receiving the locking cam.
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Description

[0001] The invention relates to a safety catch for a ver-
tically movable door, which safety catch has a protruding
locking cam. The invention also relates to a vertically
movable door, which has a door plate, a hoist mechanism
for lifting and lowering the door plate, a lower beam, which
is attached with suspension members, such as hoist
lines, to the hoist mechanism, side rails guiding the ver-
tical movement of the door plate on both vertical edges
of the door plate, and a safety catch, which has a pro-
truding locking cam, which attaches to the side rail.
[0002] Vertically movable doors of fabric are generally
used as partitions in manufacturing spaces and rooms,
and as doors of passages in halls and facilities. Vertically
movable doors of fabric with two fabrics have an inner
and an outer fabric, between which there are transverse
horizontal reinforcements. In the upper edge of the ver-
tically movable door there is an upper casing, wherein
the hoist mechanism of the door and the motor belonging
thereto are placed. In the lower edge of the vertically
movable door there is a lower beam, which is connected
to the hoist mechanism with at least two hoist lines or
wires travelling between the inner and outer fabric. In the
vertical edges of the vertically movable door there are
edge rails, which guide the linear movement of the hor-
izontal reinforcements and the lower beam. The vertically
movable door is opened by lifting the lower beam up-
wards with the aid of the hoist mechanism, whereby the
horizontal reinforcements are gathered on the lower
beam and the inner and outer fabrics are folded on dif-
ferent sides of the lower beam. The vertically movable
door is correspondingly closed by lowering the lower
beam suspended on the hoist lines or wires against the
lower edge of the opening. Vertically movable doors of
fabric are typically large. The width and height of a ver-
tically movable door functioning for example as a partition
in an industrial hall or as the door of an aircraft hangar
can be several meters.
[0003] In order to ensure the operational safety of ver-
tically movable doors of fabric they must be equipped
with safety catches, which prevent uncontrolled falling of
the door due for example to the breaking of the hoist lines
or wires, the lower beam getting stuck or some other
damage to the hoist mechanism. A vertically movable
door is known from publication US 4368770, both sur-
faces of the door plate of which door are manufactured
from fabric or a flexible material. Between the surfaces
there are transverse beams, which reinforce the door
plate. The lowest transverse beam is attached with wires
to the hoist mechanism at the top of the door. In the ver-
tical edges of the doors there are U-shaped guide rails,
which guide the ends of the transverse beams to move
in the direction of the guide rails. In the junction between
the lowest transverse beam and the hoist wire there is a
safety catch, which comprises a casing, wherein there is
a latching mechanism. The ends of the latches protrude
from the casing against flanges on the guide rails, when

the load of the hoist wire falls below a predetermined
threshold value.
[0004] In this solution the safety catch locks onto the
guide rail by means of friction between the ends of the
latches and the flanges of the guide rail. A locking occur-
ring only by means of friction is unreliable and may lead
to the locking failing, which results in the falling of the
vertically movable door. The latching mechanism of the
safety catch further comprises several hinge joints and
axes passing through holes, which easily get stuck for
example due to fouling. The complicated structure of the
safety catch, which comprises several moving parts, di-
minishes its operational reliability.
[0005] The object of the invention is to provide a safety
catch, which prevents the falling of a vertically movable
door, and a vertically movable door, with which disad-
vantages and flaws relating to the prior art can be signif-
icantly reduced.
[0006] The objects of the invention are obtained with
a safety catch and a vertically movable door, which are
characterized in what is presented in the independent
claims. Some advantageous embodiments of the inven-
tion are presented in the dependent claims.
[0007] The safety catch of the vertically movable door
according to the invention has a protruding locking cam,
which in a malfunction of the hoist mechanism locks onto
the side rail of the vertically movable door and prevents
the uncontrolled falling of the vertically movable door.
The safety catch comprises a catch plate, wherein said
locking cam is formed, a turning axis for attaching the
catch plate in a rotating manner to the vertically movable
door and attaching members for attaching the suspen-
sion members of the vertically movable door, such as the
hoist line, to the catch plate. The suspension member is
thus attached to the vertically movable door by means
of the catch plate.
[0008] In an advantageous embodiment of the safety
catch the catch plate is arranged to rotate into a locking
position, where the locking cam is pushed up, when the
tension force of the suspension member, such as the
hoist line, attached thereto falls below a predetermined
value. The catch plate is advantageously arranged to re-
main in a standby position, where the locking cam is not
protruding, when the tension force of the suspension
member, such as the hoist line, attached thereto exceeds
the predetermined value.
[0009] In a second advantageous embodiment of the
safety catch the center of gravity of the catch plate is at
a distance from the vertical line passing through the turn-
ing axis when the safety catch is in its operational posi-
tion. The eccentric position of the center of gravity of the
catch plate in relation to the turning axis makes the catch
plate turn automatically into the locking position when
the tension force of the suspension member decreases.
The safety catch advantageously further comprises an
actuating member, such as a spring or an actuator func-
tioning with the aid of an external power source, for ro-
tating the catch plate around the turning axis.
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[0010] The vertically movable door according to the
invention has a flexible door plate, a hoist mechanism
for lifting and lowering the door plate, a lower beam, which
is attached to the hoist mechanism with suspension
members, such as hoist lines, and side rails guiding the
vertical movement of the door plate on both vertical edges
of the door plate. The vertically movable door is advan-
tageously a vertically movable door of fabric made with
two fabrics, which folds upwards. The vertically movable
door has a safety catch, which has a protruding locking
cam, which attaches to the side rail. The safety catch
prevents the uncontrolled falling of the vertically movable
door due for example to the breaking of the suspension
member. The safety catch comprises a catch plate,
wherein said locking cam is formed, a turning axis for
attaching the catch plate in a rotating manner to the lower
beam of the vertically movable door and attaching mem-
bers for attaching the suspension member of the verti-
cally movable door, such as the hoist line, to the catch
plate.
[0011] In an advantageous embodiment of the verti-
cally movable door the catch plate is arranged to rotate
into a locking position, where the locking cam is pushed
up, when the tension force of the suspension member,
such as the hoist line, attached thereto falls below a pre-
determined value. The catch plate is advantageously ar-
ranged to remain in a standby position, where the locking
cam is not protruding, when the tension force of the sus-
pension member, such as the hoist line, attached thereto
exceeds the predetermined value.
[0012] In a second advantageous embodiment of the
vertically movable door said locking cam is arranged to
protrude from the vertical edge of the vertically movable
door in the direction of the tangent of the door plate. The
side rails advantageously comprise a catch rail, which
has locking holes for receiving the locking cam.
[0013] It is an advantage of the safety catch according
to the invention that it is structurally simple and contains
very few moving parts. A simple device is inexpensive to
manufacture and functionally reliable.
[0014] It is a further advantage of the invention that the
locking obtained by means of it is very reliable.
[0015] In the following, the invention will be described
in detail. In the description, reference is made to the ap-
pended drawings, in which

Figure 1 shows as an example a vertically movable
door according to the invention seen from the front,

Figure 2a shows as an example a safety catch ac-
cording to the invention in a standby state,

Figure 2b shows the safety catch shown in Figure
2a in a locking state, and

Figure 3 shows as an example one end of the lower
beam of a vertically movable door according to the
invention.

[0016] Figure 1 shows as an example a vertically mov-
able door according to the invention seen from the front.
The vertically movable door shown in Figure 1 is a so-
called vertically movable door of fabric with two fabrics,
which folds upwards, which has a rectangular flexible
door plate 10. The door plate comprises two substantially
parallel surface fabrics at a distance from each other, a
first surface fabric 12 and a second surface fabric 14,
and a number of horizontal reinforcements 16 between
the first and second surface fabrics. The horizontal rein-
forcements are beam-like parts preferably of aluminum,
which are situated in a horizontal position at a distance
from each other. The surface fabrics are polyester web
reinforced PVC fabric or some other sufficiently durable
fabric material suited for the purpose. The surface fabrics
are advantageously protected from fire, mould and UV
light. In the lower edge of the door plate there is a case-
like lower beam 18 and in the upper edge of the door
plate there is an upper casing 20, wherein the hoist mech-
anism of the door plate is placed. The hoist mechanism
includes an axis substantially as long as the width of the
door plate, in both ends of which there is a roll for the
hoist line or hoist wire (the axis and the rolls are not shown
in the figure) and a motor 22 for rotating the axis. The
operation of the hoist mechanism is controlled from a
control center 24, which is placed beside the vertically
movable door on the wall of the space. In the vertical
edges of the vertically movable door there are side rails
26a, 26b, which guide the ends of the lower beam and
the horizontal reinforcements to move in the direction of
the side rails.
[0017] Figures 2a and 2b show as an example the safe-
ty catch of a vertically movable door according to the
invention seen diagonally from above. Figure 2a shows
the safety catch in the standby state and Figure 2b shows
the same safety catch in the locking state. When the safe-
ty catch is in the standby state it does not prevent the
vertically movable door from moving in any way, but in
the locking state it prevents the door from descending
downwards. The safety catches are placed in the ends
of the lower beam 18 of the vertically movable door, so
that each vertically movable door has two safety catches,
of which the first locks onto the first side rail of the verti-
cally movable door and the second onto the second side
rail of the vertically movable door. Figures 2a and 2b
show a catch rail 60 belonging to the first side rail of the
vertically movable door and a safety catch in the first end
of the lower beam. In order to better bring out the structure
of the safety catch, the lower beam is not shown in the
figure.
[0018] The safety catch according to the invention
comprises a triangular catch plate 30, through which the
turning axis 32 passes. The turning axis is at its ends
supported on the side walls of the case-like lower beam,
which are not shown in the figure. The attachment of the
turning axis is arranged so that it can rotate around its
longitudinal axis. A lower attaching plate 36 is attached
to the first edge 42 of the catch plate and an upper at-
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taching plate 38 is attached with bolts 40 to the lower
attaching plate. The end of the hoist line 34 is pressed
between the upper and lower attaching plate. The attach-
ing point of the hoist line is placed so that the hoist line
settles on the same vertical line as the turning axis in the
standby state. The first edge 42 of the catch plate is thus
in a substantially horizontal position and the second edge
44 of the catch plate is in a substantially vertical position.
The third edge 43 of the catch plate makes up a sharp
angle with the first edge and the second edge. In the
junction between the second edge 44 and the third edge
43 there is a sharp locking cam 56 and in the junction
between the first edge 42 and the third edge there is a
blunt stop cam 58. The material of the catch plate is metal,
such as steel or aluminum.
[0019] On the side of the catch plate there is a spring
46, which is attached at its first end to the catch plate
below the lower attaching plate 36 and at its second end
to the attaching pin 48 in the side wall of the lower beam.
The safety catch further includes a micro switch 50, which
is connected with conductors to the control center 24 (the
conductors are not shown in the figures). The micro
switch has a control lever 52, the pressing of which sends
a halt command for the motor to the control center. Cor-
respondingly releasing the control lever returns the motor
to its normal operational state. Inside the lower beam
there is further a plate-like stop 54, which sets an upper
limit to the turning angle of the catch plate.
[0020] The safety catch cooperates with the catch rail
60 in the side rails. The catch rail is a U profile, which
has a web 62 and two flanges 64 attached to the edges
of the web. In the free edges of the flanges there are
further sides 66, which turn in a right angle from the plane
of the flanges. The sides can have attaching holes for
attaching to the side rails. The web has a number of pen-
etrating locking holes 70 for receiving the locking cam 56
of the catch plate 30. The locking holes have a square
shape and their width is substantially equal to the width
of the web. There are locking holes at a distance from
each other over the entire length of the catch rail. The
distance between two adjacent locking holes is essen-
tially equal to the height of the locking hole in the direction
of the catch rail. The catch rail can be a separate part to
be attached to the side rail, as in Figures 2a and 2b, or
it can be formed as a fixed part of the side rail.
[0021] The safety catch according to the invention
functions in the following manner: In a normal use situ-
ation of the vertically movable door the safety catch is in
the standby state according to Figure 2a. The lower beam
18 of the vertically movable door is supported at its both
ends with hoist lines to a hoist mechanism, whereby a
load is directed onto the hoist lines. The magnitude of
the load depends on the own weight of the lower beam
and on the weight of the horizontal reinforcements and
folded surface fabrics on top of it. The load generates
tension force on the hoist lines. The tension force of the
hoist line holds the catch plate 30 in the position accord-
ing to Figure 2a, where the second edge 44 is in a sub-

stantially vertical position. The tip of the locking cam 56
thus points straight downwards.
[0022] If the tension force of the hoist line decreases
for some reason, it can no longer maintain the position
of the catch plate. The decrease in tension force can for
example be caused by breaking of the hoist line, the end
of the lower beam getting stuck in the side rail or a sudden
damage to the hoist mechanism. The catch plate thus
turns around its turning axis 32 into the locking position
shown in Figure 2b. Simultaneously the locking cam 56
rotates out from the end surface of the lower beam and
is pushed into the locking hole 70 in the catch rail. The
stop cam 58 of the catch plate settles against the stop
54, which stops the rotating movement of the catch plate.
In the locking position the locking cam settling in the lock-
ing hole of the catch rail thus prevents the lower beam
from descending downwards, i.e. the end of the lower
beam locks onto the catch rail. Simultaneously the stop
cam 58 of the catch plate presses the control lever 52 of
the micro switch 50 downwards, which stops the motor
of the vertically movable door.
[0023] The turning of the catch plate occurs due to the
traction force of the spring 46 and due to the own gravi-
tational force of the catch plate. Turning due to gravita-
tional force occurs because the center of gravity of the
catch plate is situated at a distance from the vertical line
passing through the turning axis 32. The shape and size
of the catch plate can be dimensioned so that the grav-
itational force directed thereto is on its own sufficient to
turn the catch plate into the locking position. To assist
the gravitational turning or instead of it, some other mech-
anism can be used, such as the spring 46 shown in the
figures. Some kind of actuator can also be used in the
turning of the catch plate, which actuator is activated
when the tension force of the hoist line falls below a pre-
determined threshold value. The actuator can for exam-
ple function with pressurized air or electricity.
[0024] The turning of the catch plate thus occurs when
the tension force of the hoist line falls below a predeter-
mined threshold value. This threshold value is deter-
mined based on the own weight of the catch plate and
the location of the center of gravity, on the spring force
of the spring 46 and/or on the force component directed
onto the catch plate by the actuator which turns the catch
plate. In practice the own weight of the lower beam of
the vertically movable door always generates a tension
force, which is larger than the afore-mentioned threshold
value, i.e. it is sufficient to hold the safety catch in the
standby position. Falling below the threshold value of the
tension force in practice occurs mainly in situations,
where the hoist line breaks or the lower beam of the de-
scending vertically movable door gets stuck in the side
rail, wherein the own weight of the lower beam does not
load the hoist line unraveling from the roll of the hoist
mechanism.
[0025] Figure 3 shows as an example one end of the
lower beam of a vertically movable door according to the
invention partially slit open. The lower beam is a tube-
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like elongated part, the cross-section of which has a rec-
tangular shape, which part is connected at both ends to
the side rails of the vertically movable door. Figure 3
shows a part of the side rail 26a of the first edge of the
vertically movable door. The side rails are metal profiles,
the cross-section of which resembles a letter C, which
have two flanges, a first flange 92 and a second flange
94 and a web 90. In the free edges of the flanges there
are edges pointing toward each other. The end parts of
the lower beam are shaped so that they have a first side
82 extending to the side of the first flange 92 of the side
rail, a second side 84 extending to the side of the second
flange of the side rail, and an inner part 86 resembling a
letter T, which extends into the gap limited by the first
flange, the second flange and the web. The above-de-
scribed design of the end part of the lower beam makes
possible the movement of the lower beam up- and down-
wards in the direction of the longitudinal axis of the side
rail, but prevents the end of the lower beam from diverg-
ing from the side rail in the longitudinal direction of the
lower beam or in the transverse direction of the side rail.
The safety catch according to the invention is placed in-
side the end part of the lower beam so that in the standby
state only the ends of the turning axis 32 extending out-
side the walls of the lower beam can be seen. There is
a hole 88 in the wall of the lower beam, through which
the hoist line 34 attached to the catch plate passes. The
catch rail 60 is placed inside the side rail 26a against the
surface of the web 90.
[0026] Some advantageous embodiments of the safe-
ty catch and vertically movable door according to the in-
vention have been described above. The invention is es-
pecially well suited for use in flexible vertically movable
doors of fabric, but it can also be used in other vertically
movable door structures, such as vertically movable
doors constructed of stiff lamellae. The invention is not
limited to the solutions described above, but the inventive
idea can be applied in numerous ways within the scope
of the claims.

Claims

1. A safety catch of a vertically movable door, which
safety catch has a protruding locking cam (56), char-
acterized in that it comprises a catch plate (30),
wherein said locking cam is formed, a turning axis
(32) for attaching the catch plate in a rotating manner
to the vertically movable door and attaching mem-
bers (36, 38, 40) for attaching a suspension member
of the vertically movable door, such as a hoist line
(34), to the catch plate.

2. The safety catch according to claim 1, character-
ized in that the catch plate (30) is arranged to rotate
into a locking position, where the locking cam (56)
is pushed up, when the tension force of the suspen-
sion member, such as the hoist line (34), attached

thereto falls below a predetermined value.

3. The safety catch according to claim 1 or 2, charac-
terized in that the catch plate (30) is arranged to
remain in a standby position, where the locking cam
(56) is not protruding, when the tension force of the
suspension member, such as the hoist line (34), at-
tached thereto exceeds a predetermined value.

4. The safety catch according to any of the claims 1-3,
characterized in that when the safety catch is in
the operational position the center of gravity of the
catch plate (30) is at a distance from the vertical line
passing through the turning axis (32).

5. The safety catch according to any of the claims 1-4,
characterized in that it further comprises an actu-
ating member, such as a spring (46) or an actuator,
for rotating the catch plate (30) around the turning
axis.

6. The safety catch according to any of the claims 1-5,
characterized in that the catch plate (30) has a stop
cam (58), which limits its rotation.

7. A vertically movable door, which has a door plate
(10), a hoist mechanism (22) for lifting and lowering
the door plate, a lower beam (18), which is attached
with suspension members, such as hoist lines (34),
to the hoist mechanism, side rails (26a, 26b) guiding
the vertical movement of the door plate on both ver-
tical edges of the door plate and a safety catch, which
has a protruding locking cam (56), which attaches
to the side rail, characterized in that said safety
catch comprises a catch plate (30), wherein said
locking cam is formed, a turning axis (32) for attach-
ing the catch plate in a rotating manner to the lower
beam (18) of the vertically movable door and attach-
ing members (36, 38, 40) for attaching the suspen-
sion members of the vertically movable door, such
as the hoist line (34), to the catch plate.

8. The vertically movable door according to claim 7,
characterized in that the catch plate (30) is ar-
ranged to rotate into a locking position, where the
locking cam (56) is pushed up, when the tension
force of the suspension member, such as the hoist
line (34), attached thereto falls below a predeter-
mined value.

9. The vertically movable door according to claim 7 or
8, characterized in that the catch plate (30) is ar-
ranged to remain in a standby position, where the
locking cam (56) is not protruding, when the tension
force of the suspension member, such as the hoist
line (34), attached thereto exceeds a predetermined
value.
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10. The vertically movable door according to any of the
claims 7-9, characterized in that said locking cam
(56) is arranged to protrude from the vertical edge
of the vertically movable door in the direction of the
tangent of the door plate (10).

11. The vertically movable door according to any of the
claims 7-10, characterized in that said side rails
(26a, 26b) comprise a catch rail (60), which has lock-
ing holes (70) for receiving the locking cam (56).

12. The vertically movable door according to any of the
claims 7-11, characterized in that it is a vertically
movable door of fabric with two fabrics, which folds
upwards.
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