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Description

[0001] This invention relates to a sliding device for el-
evator doors.

[0002] In particular, this invention relates to a sliding
device for elevator doors opening from the side or in the
middle, which sliding device can be fitted in the region
of the upper and/or lower guide of a door.

[0003] It is known that the doors of elevators consist
of one or a plurality of door leaves which, for opening
and closing, are slidably displaced on suitable, horizon-
tally extending guides. In the upper part of the door, in
the region of the mechanism for opening and closing, a
first guide is arranged, which generally consists of two
sliding fits, arranged one above the other, for one hold-
ing element of the door leaf or of the door leaves. In the
lower part of the cabin, in the region of the doorsill, a
second guide or sliding rail for the door leaf or the door
leaves is inserted. This guide consists conventionally of
metal profiles, which are provided with one or a plurality
of horizontally extending recesses which are suitable for
receiving conventional plastic or metal rollers. On these
rollers, when being opened and closed, the door leaves
are displaced by an electric motor which belongs to the
drive unit of the control part.

[0004] This known solution has several considerable
disadvantages, which are essentially connected with
the use of said rollers as sliding parts.

[0005] In other words, these rollers have the unavoid-
able tendency to wear, sometimes even unevenly, caus-
ing the precision of the movement when opening and
closing the door leaves to suffer. The resultant play can-
not be removed and further an undesired noisiness of
the general arrangement arises, which results in com-
plicated replacement work becoming necessary.
[0006] Further, the rollers have constructional limita-
tions regarding the supporting capacity of loads. In the
case of heavy door leaves, for example made of crystal,
in order to obtain an appropriate quality of rolling move-
ment, over-dimensioned rollers have to be provided, re-
sulting in an increased spatial requirement.

[0007] The presentinvention has the object of remov-
ing the above mentioned disadvantages.

[0008] In particular, this invention has the object of
providing a sliding device for elevator doors, wherein the
members which render possible the movement of the
door leaves along the guides, guarantee a constant,
precise movement and prevent advancing signs of de-
terioration.

[0009] A further object of this invention is to provide a
device as described above which is suitable for still ren-
dering it possible for this movementto be noiseless even
after opening and closing of the door leaves many times.
[0010] Not least, this invention has the object of pro-
viding a device suitable for sustaining considerable
loads without demanding an increased spatial require-
ment.

[0011] Further, this invention has the object of making
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available a sliding device for elevator doors which can
guarantee long durability and reliability and further can
be simply and economically manufactured.

[0012] These and further objects are solved by a slid-
ing device for elevator doors according to the invention,
which can be fitted in the region of the upper and/or low-
er guide, which is arranged in the region of one or both
of the upper and/or lower guides for the movement of
opening and closing of the door leaves, and is essen-
tially characterized in that it consists of at least one lin-
ear sliding bearing or a ball bearing.

[0013] Embodiments according to the present inven-
tion are shown as an example in more detail by means
of the drawings wherein

Fig. 1 shows schematically from a side view a sliding
device according to the invention, which as an
example is fitted to both guides, the upper and
the lower, of an elevator door,

Fig. 2 shows a front view of an elevator door,

Fig. 3 is alongitudinal section along the line |-l in Fig.
2,

Fig. 4 isacross section alongthe line ll-1l in Figure 2.

[0014] InFig. 1, aleaf 10 of an elevator door is limited

below along the entrance side (see arrow) of the eleva-
tor space (not shown) by a door sill 12 consisting of a
conventional, horizontally extending profiled metal.
[0015] The door leaf 10 is connected at its opposite,
upper end with a per se known drive unit 14. The upper
sliding guide 18 for the door leaf or door leaves is fixedly
joined to a supporting structure 16 of the door, which
supporting structure is fixed on a frame 17 of the door.
This guide 18, which consists of an elongated bar of
metal or another suitable material, has at least one lon-
gitudinal rib 20, which forms a guiding rail for the sliding
device according to the invention. According to a pre-
ferred embodimentin Fig. 1, the guide 18 has preferably
two longitudinal ribs 20 located opposite one another,
which are aligned towards one another in a vertical di-
rection, have an essentially semicircular, convex profile,
and are arranged on the upper and lower side of the
guide 18. The sliding device comprises one or a plurality
of linear sliding bearings 22 or ball bearings, the surface
of which facing the respective rib 20 has a complemen-
tary semicircular, concave profile.

[0016] These linear sliding bearings 22 are fitted by
means of conventional bolts 13 to a carriage 11, which
is connected with the door leaf 10.

[0017] Fig. 1a shows in more detail the guide 18 pro-
vided with longitudinal ribs 20 on the upper and lower
side and a linear sliding bearing 22. In the embodiment
of Figure 1 the carriage is fitted with four bearings of the
type with recirculating balls or sliding bearings i.e. by
using a type of self lubricating plastic material as it is
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shown in Figure 1a.

[0018] At least one analogue sliding device is prefer-
ably arranged in the region of the door sill 12. A linear
sliding bearing 22' is operatively joined to the door leaf
or the door leaves 10 by means of one or a plurality of
plate-shaped supporting elements 24 or equivalent
means. The door sill 12, which consists, for example, of
a profiled metal part with an essentially U-shaped cross
section, has an elongated rib 20" which extends inwardly
starting from the upper horizontal leg of the profiled sill
12 and forms the lower sliding guide or rail for the door
leaf. Analogue to the rib 20 of the guide 18, this rib 20’
has an essentially semicircular profile, that is, a profile
with a complementary shape to that of the front of the
linear sliding bearing 22', which abuts hereon.

[0019] It has been proved that by using the linear slid-
ing bearings 22,22', optimal movement of the door
leaves 10 is guaranteed with regard to longterm preci-
sion and noiselessness. Further, such devices are ex-
tremely compact and suitable for supporting even heavy
loads without a greater spatial requirement.

[0020] The device according to the invention can, for
example, be used only in the region of the upper or of
the lower sliding guide, in connection with sliding blocks
of self lubricating plastic material or with ball bearings
of the type with recirculating balls which are arranged
functionally along the other guide.

[0021] Figs. 2 to 4 show another embodiment accord-
ing to the present invention. Fig. 3a shows in detail a
bearing rail 30 which has a U-shaped cross section and
is fixed by screws 31 in a recess 32 on the upper hori-
zontal part of the frame 17 of the door. Adjacent to the
upper end of the door leaf 10 a guiding rail 33 is fastened
by means of screw bolts 34. This guiding rail 33 extends
along the width of the door leaf 10, whereas the bearing
rail 30 extends laterally over the width of the door cor-
responding to the movement of the door leaf when open-
ing as shown in Fig. 2.

[0022] Both legs of the U-shaped bearing rail 30 are
provided on the inner side with a runway for balls 35
which runway has in cross section a concave form cor-
responding to the radius of the balls 35. In the same way,
the upper and lower side of the guiding rail 33 is provided
with a runway for the balls 35, which balls 35 are guided
in a cage 36 extending essentially along the guiding rail
33. The cage 36 is connected with the guiding rail 33,
so that the position of the plurality of balls 35 is main-
tained in relation to the guiding rail 33 by means of the
cage 36.

[0023] The sliding device on the lower side of the door
leaf 10 comprises an elongated rib 40 which is provided
directly on the lower side of the door leaf 10. This rib 40
is guided between inwardly bent ends 41 of the legs of
a U-shaped guiding rail 42 which is inserted in the door
sill in such a way that the upper edge of the guiding rail
42 is aligned with the plane of the floor as shown in Fig.
3. In this embodiment, the rib 40 is not a load bearing
element, but only a guiding element for the door leaf 10.
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[0024] The frame 17 of the door is fastened by means
of brackets 50 on the wall 51 of a building or the like. 52
is a cover piece of metal sheet provided as usual in an
elevator shaft.

[0025] Figs. 2 and 3 show on the upper part of the
door leaves 10 elements of a usual door locking device
14"

[0026] The linear sliding bearing according to Figs. 3
and 3a has the advantage of an overall reduced number
of parts, wherein the sliding device can be directly
mounted to the door header 17 and connected to the
door panels or door leaves directly, avoiding fitting on
door carriages. Further, the overall dimensions of the
sliding device are reduced in relation to the embodiment
of Fig. 1.

[0027] Due to the reduced number of parts and the
reduced dimensions, the maintenance of the device will
be reduced as well as the installation time. By using
such a monorail system, the door stability at slow and
high speed is improved by multiple points of contact at
the guiding rail. As a consequence, the noise level is
reduced to a minimum. Furthermore, the weight of the
sliding device is reduced remarkably, and the device can
be manufactured very quickly.

Claims

1. Sliding device for door leaves (10) of elevators,
which is fitted in the region of one or both of the up-
per and/or lower guides for the movement of open-
ing and closing of the door leaves, wherein the slid-
ing device comprises at least one linear sliding
bearing (22, 22") or a linear ball bearing (33, 35).

2. Device according to claim 1,
wherein a stationary elongated sliding guide (18) is
provided at least on the upper side with an elongat-
ed rib (20) which cooperates with a linear sliding
bearing (22) connected to the door leaf (10).

3. Device according to claim 2,
wherein the guide (18) is provided on the upper and
the lower side with elongated ribs (20) which coop-
erate with linear sliding bearings (22).

4. Device according to the preceding claims,
wherein at least one linear sliding bearing (22') con-
nected with the lower side of the door leaf (10) co-
operates with a longitudinal rib (20'), which extends
within the door sill (12).

5. Device according to claims 2 to 4,
wherein the elongated ribs (20, 20') have an essen-
tially semicircular, convex profile, and the side of the
linear sliding bearing (22) which is in contact with
these ribs, has a complementary profile.
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Device according to claim 1,
wherein adjacent to the upper end of the door leaf
(10) a guiding rail (33) is provided which is guided
by means of a linear sliding bearing in a bearing rail
(30) extending horizontally on a stationary part (17) %
of the door.
Device according to claim 6,
wherein the bearing rail (30) has a U-shaped cross
section, and the guiding rail (33) is guided withinthe 70
bearing rail (30).
Device according to claim 7,

wherein a linear ball bearing is provided for guiding
the guiding rail (33) within the bearing rail (30). 15
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