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(57) A door and a door frame interacting with the
door, which door is hinged to the lower lintel and upper
lintel, wherein the edge of the door, on the hinged side,
is incorporated in U-profile that forms part of the door
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side. The end edge of the flange of the U-profile on the
closing side will preferably extend over a distance that
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edge of the door.
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Description

[0001] Theinventionrelatestoadoorandadoorframe
interacting with the door, which door is hinged to the floor
and to the upper lintel.

Such a door is of prior art.

[0002] Such doors, where the door is not hinged to the
door frame, but is hinged around a system that is con-
nected to the floor or to the upper lintel, is often used in
doors which must be finger-safe and/or in doors where
fire protection is important. The reason for this is that on
the one hand the doors must be able to be hung so ac-
curately, in relation to the frame, that the space between
the edge of the door and the frame is too small to be able
to catch a finger in it, and on the other that reasonable
protection is provided by this small space in particular in
the case of a fire.

[0003] In practice, however, it has been found that
such doors are still insufficiently fireproof because cracks
and openings can be formed around the door due to the
deformation of the door, which means that the fire is no
longer retained. This occurs in particular on the side of
the edge on which the hinges are located, since in this
case the door is only retained above and below. In the
middle section the door surface will bulge in the direction
of the open side, i.e. towards the side on which the door
opens, as a result of the heat development, thereby pre-
venting fire protection.

[0004] The object of the invention is to provide a door
of the above-mentioned type in which the above-men-
tioned disadvantages are avoided.

[0005] This object is achieved according to the inven-
tion in that the edge of the door is incorporated on the
hinged side in a U-shaped profile that forms part of the
door frame.

[0006] Due to the presence of U-profile that at least
partially encloses the hinged edge of the door, the defor-
mation of the door resulting from the heat that develops
in a fire is considerably reduced, which means that the
door is able to meet the standards imposed more easily.
[0007] Other characteristics and advantages of the
door and a frame interacting with the door are explained
clearly in the following description in which reference is
made to the following drawings.

[0008] In the drawings:

Fig. 1 shows a view of a door and the door frame
interacting with it according to the invention.

Fig. 2 shows a cross-section along line II-Il in Figure
1,

Fig. 3 shows a cross-section along line llI-lll in Figure
1, and

Fig. 4 shows a cross-section on a larger scale, ac-
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cording to Figure 3, of the hinged side of the door
and a door frame interacting with it according to the
invention.

Fig. 5 shows a cross-section on a larger scale, ac-
cording to Figure 4, of a section of Figure 4.

[0009] Figures1,2and 3 show adoorwith adoorframe
according to the invention, which door, in the embodi-
ment shown, consists of a door leaf 1. In the case of a
fireproof door such adoor leafis constructed from several
layers. A typical composition could be a first lower man-
ufactured from sheet steel 3 mm thick, on this layer a
second layer of rock wool 50 mm thick, then a fireproof
layer based on plasterboard, such as that commercially
available under the brand name Promotec H, 10 mm
thick, a fourth layer of 10 mm manufactured from neo-
prene, and finally a fifth layer of sheet steel 2 mm thick.
[0010] In the embodiment shown two sealable open-
ings are provided in the door panel, which openings are
specially designed for certain applications, for example
as a door in an institute for the mentally handicapped.
This is an opening or passage 2 which serves as an in-
spection opening and a hatch 3 which can be used for
passing through certain objects such as food or the like.
[0011] Door panel 1 is also fitted with a handle 4 with
which the door can be opened or closed. The door has
an open side, i.e. a side in which the door can be opened.
This side is the side of view in Figure 1, and in Figures
2 and 3 it is the downwardly directed edge of the door
leaf. The other side of the door leaf is indicated as the
closing side. Furthermore, the doorleafhas an open edge
5 with which the door bears against a door post 7, and
which moves away from door post 7 when the door is
opened. The second upright edge 6 of the door is hinged
side 6, which bears against door post 8, and on which
side the door is provided with a hinged structure for open-
ing and closing the door, the upright edge only being
deformed in relation to door frame 6, but does not move
further relative to door frame 8.

[0012] In the embodiment of the door shown hinged
side 6 of the door leaf is constructed in a special manner.
Hinged side 6 has the shape of a tube or cylinder 10 with
a diameter that is greater than the thickness of door leaf
1, cylinder 8 projecting towards the open side of the door
leaf, but on the closing side it connects tangentially to
the closing side of door leaf 1. Cylinder 8 extends over
the entire height of door leaf 1, and the upper side and
underside of the cylinder are hinged to the upper and
lower lintels respectively or to the floor. In the simplest
embodiment such a hinged structure may be obtained
by providing the top and bottom of the cylinder with a pin
which can be incorporated rotarily in an opening in the
upper and lower lintels respectively. The hinging axis of
the door preferably coincides with the centreline of cyl-
inder 10.

[0013] Of course other rotary systems are also possi-
ble, but in regard to the invention it is important for the
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door to be hinged to the upper and lower lintels and not
to frame 8.

[0014] Upright edge 5 of door leaf 1 has a bevelled
edge which connects to a bevelled edge in door frame
7,asis clearly shownin Figures 2 and 3, thereby ensuring
a reliable and safe connection between the door and the
door frame on the side of door panel 1.

[0015] Onthe hinged side a special structure has been
selected which on the one hand provides a finger-safe
solution and on the other provides better fire protection.
This is shownin greaterdetail in Figure 4. Inthe horizontal
cross-section door frame 8 has a mainly U-shape on the
hinged side of the door. This U-shape, viewed from the
closing side of the door, consists of a part 12 which ex-
tends in the direction of the other door frame until always
halfway along the diameter of cylinder 10, and whose
corner 13 lies a small distance of 2 to 4 mm from the
outer circumference of the cylinder. This prevents people
from catching their fingers in the door by accident when
it is open, since the free space is limited and is constant.
This is particularly safe in the case of children and men-
tally handicapped people.

[0016] A part 14, which largely follows the circumfer-
ence of the cylinder and terminates in a nose 17 with a
tip 15, which also lies at a small distance of a few milli-
metres from the outer circumference of cylinder 10, con-
nects to part 12. On the other hand, tip 15 projects so far
in the direction of the other door frame that tip 15 projects
past the part of the circumference of cylinder 10 that lies
farthest in the direction of door frame 8. As shown in
Figure 4, tip 15 overlaps the outer circumference of cyl-
inder 10 over a distance d. This means that when, as a
result of fire or overheating, the door tends to become
deformed, the hinged side of the door is not immediately
pushed away from the door frame but is retained by nose
17, and in particular by the part of the door frame belong-
ing to tip 15. Therefore the door will not remain open on
the hinged side and will guarantee a considerable degree
of fire protection. In the embodiment shown in Figure 4
a locking plate 16 is secured to part of the tip, thus im-
proving sealing.

[0017] Inthe case of overheating of the door, the door
will swell in all directions, i.e. also in its width, which
means that the overlap between tip 15 and the hinged
edge of the door is still greater and the door will be re-
tained even more firmly by the part of the door frame
belonging to tip 15.

[0018] Since the door and frame interacting with it are
intended on the one hand to be protected against the
catching of fingers or the like, and on the other hand must
have sufficient fire-preventing properties, certain require-
ments have been imposed on the dimensions of the dif-
ferent parts of the door and frame, and certain proportions
must be taken into consideration here. See in particular
Figure 5 in this regard.

[0019] Itis therefore desirable for the gap between cyl-
inder 10 and tip 15 of nose 17 to have a dimension that
is smaller than 4 mm, preferably even smaller than 2 mm.
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In addition, it is necessary for the door to have an opening
angle which is greater than 90°, preferably equal to 135°
or more.

[0020] Taking as a basis a door 1 with a thickness that
exceeds half the diameter of cylinder 10, this means that
the oblique side 20 of nose 17 is positioned so that the
distance between side 10 and centreline 21, parallel with
this side, is at least equal to the dimension of the door
thickness minus half the diameter of cylinder 10.

[0021] In order to provide nose 17 with sufficient stiff-
ness, to ensure that the deformation of cylinder 10 does
not push tip 15 away from nose 17 in the event of a fire,
but in any one case only after a certain time, it is neces-
sary for line 25 which connects the tip of nose 15 to the
point of intersection of the circumference of cylinder 10
with centreline 22, parallel with the plane of the door when
closed, to form an angle k with a line 26 which is perpen-
dicular to the plane of the door, when closed, which is at
least equal to 6°, but preferably greater than 8°.

[0022] Itis clear that the invention is not limited to the
embodiments described and shown, but that numerous
modifications that form part of the invention can be made
within the scope of the claims.

Claims

1. A door and a door frame interacting with the door,
which door is hinged to the lower lintel and upper
lintel, characterised in that the edge of the door is
incorporated on the hinged side in a U-shaped profile
that forms part of the door frame.

2. The door and a door frame interacting with the door
according to Claim 1, characterised in that the end
edge of the flange of the U-profile, in the closing side,
extends largely to the hinge line of the door.

3. The door and a door frame interacting with the door
according to Claim 1 or 2, characterised in that the
end edge of the flange of the U-profile on the open
side extends over a distance that lies between the
hinge line of the door and the associated edge of the
door.

4. The door and a door frame interacting with the door
according to any one of claims 1 to 3, characterised
in that the edge of the door, on the hinge side, has
the shape of a tubular element which comprises the
hinge line, and in that the door leaf has a thickness
which is smaller than the corresponding dimension
of the tubular element.

5. The door and a door frame interacting with the door
according to Claim 4, characterised in that the tu-

bular element has the shape of a cylinder.

6. The door and a door frame interacting with the door
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according to Claim 5, characterised in that the cen-
treline of the cylinder coincides with the hinge line of
the door.

The door and a door frame interacting with the door
according to Claim 4, 5 or 6, characterised in that
the tubular element is located partially within the U-
shaped profile.

The door and a door frame interacting with the door
according to any one of Claims 4 to 7, characterised
in that the closing side of the door bears firmly
against the outer circumference of the tube.

The door and a door frame interacting with the door
according to Claim 5 or 6, and either of Claims 7 or
8, characterised in that the distance between the
outer circumference of the cylinder and the ends of
the flanges of the U-profile is smaller than 4 mm,
preferably smaller than 2 mm.

The door and a door frame interacting with the door
according to any one of the preceding claims, char-
acterised in that the door has an opening angle of
at least 90°, preferably 135°.

The door and a door frame interacting with the door
according to any one of the preceding claims, where-
in the U-profile forms a nose with a tip which projects
in the direction of the plane of the door when closed,
characterised in that the line which connects the
tip of nose 15 to the point of intersection of the cir-
cumference of the cylinder 10 with the centreline,
parallel with the plane of the door, when closed,
forms an angle with the line that is perpendicular to
the plane of the door, when closed, which is at least
equal to 6°, but preferably greater than 8°.
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