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(57) ABSTRACT

The present invention relates to a frame (20) for a car (10) of
a passenger/freight elevator. The invention further relates to a
car provided with such a frame. Finally, the invention also
relates to an elevator comprising such a car. According to the
invention the frame (20) comprises an upright (21, 22) having
connected thereto a support (23, 24) which comprises two
parts placed at an angle relative to each other, which parts are
integrally connected. One part (23A, 24A) is connected here
to the upright and the other part (23B, 24B) to a bottom part
(33) of the car (10).
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Fig. 1B
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Fig. 2
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FRAME FOR A CAR OF A
PASSENGER/FREIGHT ELEVATOR, AND
SUCH A CAR AND PASSENGER/FREIGHT
ELEVATOR

[0001] The present invention relates to a frame for a car of
a passenger/freight elevator. The invention further relates to a
car provided with such a frame. Finally, the invention also
relates to an elevator comprising such a car.

[0002] Passenger/freight elevators are characterized in that
they have a relatively high load capacity per surface area. It is
hereby necessary that the elevator car, and particularly the
frame thereof, be sufficiently strong to be able to bear the
forces occurring during use. The known passenger/freight
elevator comprises for this purpose on the underside of the
elevator car a reinforcement in the form of transverse beams.
Because these transverse beams protrude considerably in
downward direction, an elevator pit has to be arranged during
construction of the elevator installation. Such a pit makes it
possible for the elevator car to be positioned in the lowest
position such that the floor of the elevator car lies in line with
a storey floor.

[0003] A drawback of the known elevator car is that it is not
possible to arrange an elevator pit in every building or struc-
ture. A further drawback is that, when new buildings are being
designed, the elevator pit is seen as undesirable design
requirement at least partly determining, among others, the
floor construction of a lowest storey for the elevator.

[0004] An object of the present invention is to provide a
frame or elevator car, wherein the above stated drawbacks do
not occur, or hardly so.

[0005] According to a first aspect of the present invention,
this object is achieved with a frame for a car of a passenger/
freight elevator comprising a pair of uprights disposed paral-
lel to each other and extending in a transport direction of the
passenger/freight elevator. Each upright is coupled here to a
support. Each support has a first part and a second part inte-
grally connected thereto. These parts lie at an angle relative to
each other. The first part further runs parallel to the upright
and is coupled to the upright in a direction transversely of the
transport direction. The second parts of the supports extend in
a plane for the purpose of supporting a bottom part of the
passenger/freight elevator.

[0006] The angle between the first part and the second part
of the support is preferably such that, after assembly of an
empty car, the second part bends relative to the first part so
that the then resulting angle amounts to 90 degrees.

[0007] According to the present invention a downward
force on the bottom part of the passenger/freight elevator is
absorbed by the supports and the uprights. Owing to the
particular form of the supports, the load is transmitted via the
second parts to the first parts integrally connected thereto.
These are connected to the upright via a transverse connec-
tion. Use is preferably made here of a connection at multiple
points, such as a welded connection or the use of a plurality of
bolts. Because the first part extends in the transport direction,
parallel to the upright, it is possible to realize the connecting
points over a great distance between the upright and the
support. The frame according to the invention can hereby
cope with a greater load than a frame in which the bottom part
is connected to the upright in a direction parallel to the bottom
part.

[0008] Inan embodiment the uprights each take a substan-
tially at least partially hollow form. The first part of each
support can further be at least partially received here in the
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associated upright. Because the upright takes an at least par-
tially, and preferably wholly hollow form, the total weight of
the upright can remain limited without this detracting from
the strength. This however also makes it possible to receive
the first part of the support in the upright, whereby a compact
solution can be achieved.

[0009] In a further embodiment each support comprises a
transition part between, and integrally connected to, the first
and second parts. Each upright can further be provided at an
end directed toward the bottom part with a recess through
which the transition part of the associated support protrudes.
An advantageous construction can thus be achieved, wherein
the whole first part of the support is received in the hollow
upright and wherein the whole second part is located outside
the upright. The transition part is preferably a curved element
forming the transition between the substantially elongate first
and second parts. The recess can be formed here in that one
side of the hollow upright does not extend as far as the other
sides. If the upright for instance take the form of a tubular
element of U-shaped cross-section, a wall of the upright
directed toward the bottom part can extend less far downward
than the other walls. The space hereby created can be used by
the transition part. The height of the transition part at the
position of this wall is preferably such here that the underside
of the transition part lies substantially in line with an under-
side of the other walls of the upright.

[0010] Inafurtherembodiment the recess and the transition
part are formed such that an underside of each upright lies in
line with an underside of the second part of the associated
support. The underside of the frame, or the car comprising
this frame, is hereby substantially flat and does not protrude
on the underside, or hardly so, whereby the space required
under the car is limited to a minimum.

[0011] Inan embodiment each support comprises a plural-
ity of substantially identical strips, wherein the plurality of
strips are placed adjacently of each other in a direction trans-
versely of the transport direction for the purpose of forming
the support. In this embodiment the support is not therefore
manufactured as one integral part but is realized on site by
mutually adjacent placing of substantially identical strips.
[0012] Theuseof strips provides anumber of advantages. A
first advantage is that the carrying capacity of the car can be
increased in relatively simple manner by using more strips.
Another advantage is that it is relatively easy to construct the
elevator car on site. This is because the individual strips are
easier to handle and assemble than a support consisting of one
piece. In addition, the use of strips is more attractive in terms
of cost because a wide variety of cars of different loading
capacities can be realized using a series of substantially iden-
tical components.

[0013] In a further embodiment the strips are connected to
each other and to the upright by a non-releasable connection
such as a welded connection. In a recommended embodiment
the strips are however connected to each other and to the
upright by a releasable connection. An example of such a
releasable connection is an embodiment wherein apart of
each of the strips which corresponds to the first part of the
support and the associated upright comprise corresponding
openings through which a coupling means, such as a bolt, is
placed for the purpose of coupling the strips to each other and
to the upright. The bolt can be secured here in per se known
manner, such as with a nut.

[0014] In an embodiment the frame is provided at an end
remote from the bottom part with a first transverse connection
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between the pair of uprights and/or the frame is provided at an
end directed toward the bottom part with a second transverse
connection between the pair of uprights. The above stated
transverse connections strengthen the construction of the car
in the transverse direction and also provide for and/or support
the parallel disposition of the uprights.

[0015] In an embodiment each upright is coupled to a fur-
ther support, wherein each further support comprises a third
part and a fourth part integrally connected thereto, which
parts lie at an angle relative to each other, wherein the third
part runs parallel to the upright and is coupled to the upright
in a direction transversely of the transport direction, and
wherein the fourth parts of the further supports extend in a
plane for the purpose of supporting a ceiling part of the
passenger/freight elevator. In this embodiment supports are
thus also used on the upper side in addition to the supports on
the underside of the frame or the car. The advantages of the
further supports are similar to those of the supports on the
underside. These supports can however absorb forces which
are exerted on the ceiling part. These forces maybe direct, for
instance in that the ceiling part itself has to bear a weight, or
indirect, in that a load is transmitted from the car to the ceiling
part.

[0016] The angle between the third part and the fourth part
of the further support is preferably such that, following
assembly of an empty car, the fourth part bends relative to the
third part so that the then resulting angle amounts to 90
degrees.

[0017] In a further embodiment, wherein the uprights take
an at least partially hollow form, each further support com-
prises a further transition part between, and integrally con-
nected to, the third and fourth part, and each upright is pro-
vided at an end directed toward the ceiling part with a further
recess through which the further transition part of the associ-
ated further support protrudes. The further recess and the
further transition part are formed here such that an upper side
of'each upright lies in line with an upper side of the third part
of the support. In this embodiment a substantially symmetri-
cal construction is obtained in respect of uprights, supports
and further supports. It is advantageous here for the further
support and/or upright to be embodied as the above stated
support and/or upright. The use of a plurality of strips is once
again an advantageous embodiment here for the further sup-
port.

[0018] The further support and the support can be mutually
coupled for the purpose of distributing the load exerted on the
bottom part. This is for instance possible by making use of a
tensioning connection per upright between the second part of
the associated support and the fourth part of the associated
further support. An example of such a tensioning connection
is a pull rod.

[0019] According to a second aspect, the present invention
provides a car of a passenger/freight elevator comprising the
above described frame.

[0020] In an embodiment the car further comprises a bot-
tom part provided with an opening in which the second part of
asupport is at least partially received. It is recommended here
to provide an opening for each support. These openings can
for instance be formed as a channel connecting to the second
part of the support. This channel preferably extends over the
whole bottom part and over substantially the whole length of
the second part of the support.

[0021] Inorderto connectthe second part to the bottom part
it is advantageous for the second part of a support and the
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bottom part to comprise corresponding coupling openings
through which a coupling means, such as a bolt, is placed for
the purpose of coupling the support to the bottom part. In
another embodiment the bottom part is however provided
with clamping elements for clamping the second part of a
support in the bottom part. These clamping elements can for
instance be embodied as bolts.

[0022] Inanembodimentofthe carthe supportis formed by
a plurality of strips as described above. In this embodiment
however, a part of each of the strips which corresponds to the
second part of the support and the bottom part comprise
corresponding openings through which a coupling means,
such as a bolt, is placed for the purpose of coupling the strips
to each other and to the bottom part.

[0023] In an embodiment the car comprises further sup-
ports as described above, as well as a ceiling part. The ceiling
part is provided here with an opening in which the fourth part
of'the further support is at least partially received. This open-
ing is preferably formed as a channel connecting to the fourth
part of the further support.

[0024] In a further embodiment the fourth part of the fur-
ther support and the ceiling part comprise corresponding
coupling openings through which a coupling means, such as
abolt, is placed for the purpose of coupling the further support
to the ceiling part. In another embodiment the ceiling part is
however provided with clamping elements for clamping the
fourth part of a further support in the ceiling part. These
clamping elements can for instance be embodied as bolts.
[0025] According to a third aspect, the invention provides a
passenger/freight elevator comprising the above described
car.

[0026] The invention will be discussed in more detail here-
inbelow, wherein:

[0027] FIGS. 1A and 1B show respectively a schematic
view and a side view of a known elevator car;

[0028] FIG. 2 shows an embodiment of an elevator car
according to the present invention;

[0029] FIGS.3A and 3B show two embodiments of a frame
for an elevator car according to the present invention;

[0030] FIG. 4 shows an embodiment of a strip for the pur-
pose of forming a support of FIG. 3A;

[0031] FIG. 5A shows the bottom part of the car of FIG. 2
and FIG. 5B shows a front side of the car of FIG. 2; and
[0032] FIG. 6 shows a side view of the coupling between
support, upright and bottom part as according to the embodi-
ment of FIG. 3A.

[0033] FIGS. 1A and 1B show respectively a schematic
view and a side view of a known elevator car 1. It will be
apparent here that arranged on the underside is a reinforce-
ment with height 2 for the purpose of strengthening the car
such that it can bear a determined load. Because this height 2
is considerable, it has to be taken into account during placing
of'the elevator or during construction of the building in which
the elevator is placed. Provided for this purpose on the under-
side of the elevator shaft in which the elevator is mounted is an
elevator pit. It is however not always possible or desirable to
make such a pit.

[0034] FIG. 2 shows an embodiment of an elevator car 10
according to the present invention. It will be immediately
apparent from this figure that the underside of car 10 does not
protrude as far downward as car 1 of FIG. 1A. This is possible
because of the specific frame construction according to the
invention, embodiments of which are shown in FIGS. 3A and
3B.
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[0035] FIG. 3A shows a frame 20 comprising a pair of
uprights 21, 22 and a pair of supports 23, 24 which are
attached to uprights 21, 22. Uprights 21, 22 are mutually
connected here by transverse connections 25, 26. It is noted
here that supports 23, 24 are embodied as a series of strips
which are disposed adjacently of each other. A detail view of
such a strip 27 is shown in FIG. 4.

[0036] Also visible in FIG. 3A are further supports 28, 29.
These supports 28, 29 are similar to supports 23, 24 in respect
of construction and are thus also embodied as a series of
strips.

[0037] Each support 23, 24 comprises a first part, such as
part 24 A for support 24, a second part, such as part 24B for
support 24, and a transition part, such as part 24C for support
24. Transition part 24C here forms a transition between parts
24A and 24B. The different parts of supports 23, 24 are
integrally connected to each other and are preferably manu-
factured integrally from a type of steel with sufficient hard-
ness. An example of such a steel is known under material
number 1.8974.

[0038] The angle between the first part and the second part
of support 23, 24 and the angle between the third part and the
fourth part of further support 28, 29 are preferably such that,
following assembly of an empty car, the bottom part lies
perpendicularly of uprights 21, 22.

[0039] Each of the strips 27 comprises a plurality of open-
ings 30, see FIG. 3A. Inserted through these openings are
bolts with which supports 23, 24 are connected to uprights 21,
22. Because an elevator car is usually constructed at the
location where the car will actually be used, the plurality of
strips provides advantages compared to a single integral com-
ponent. This is because the weight of such a component
would complicate the assembly considerably. The use of
strips further provides the option of adjusting the carrying
capacity of the car to the conditions. The carrying capacity of
the car can after all be increased by placing more strips.
[0040] The connection between strips 27 and the associated
upright 21, 22 thus takes place using a plurality of bolts.
Because the first part of supports 23, 24 extends over a con-
siderable length along the associated upright 21, 22, it is
possible to work with a relatively large contact surface
between support 23, 24 and upright 21, 22. This increases the
strength of the connection between support 23, 24 and upright
21, 22.

[0041] Further supports 28, 29 can be coupled to supports
23, 24 by means of tensioning elements such as a tensioning
cable, pull rod or tensioning beam (not shown). This achieves
that a load exerted on the bottom of car 20 is distributed over
supports 23, 24 and further supports 28, 29.

[0042] Theuse of such supports is however not essential, as
shown in FIG. 3B. Shown here is another embodiment of a
frame 200 in which other further supports 31, 32 which donot
consist of a plurality of strips are used on the upper side.
Whether further supports 28, 29 have to be used depends on
the expected loading of the elevator car.

[0043] It will be apparent from FIGS. 3A and 3B that
uprights 21, 22 take a hollow form in order to limit the weight
of uprights 21, 22. Uprights 21, 22 can be embodied here as
partially open tubular structures, for instance with a U-shaped
cross-section, as shown in FIGS. 3A and 3B.

[0044] In FIGS. 3A and 3B each of the uprights 21, 22
comprises three walls. The wall directed toward bottom part
33 does not run as far downward here as the other walls. The
hereby created recess is utilized by the transition part of the
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associated support 23, 24. As shown in FIG. 6, the height of
the transition part and the recess can be chosen here such that
a substantially flat underside of the car can be realized.
[0045] Per se known elements of an elevator car, such as
wall elements and automatic sliding doors, can be mounted
on frame 20, 200.

[0046] FIG. 5A shows a bottom part 33 which can be
coupled to frame 20 or frame 200. Bottom part 33 comprises
for this purpose two openings in the form of channels 34, 35.
Received in bottom part 33 are a number of bolts 36 which can
be used to clamp supports 23, 24 in bottom part 33. It is
relatively easy to adjust bottom part 33 using this construc-
tion. In another embodiment strips 27 likewise comprise
openings at the position of bottom part 33. Bolts with which
supports 23, 24 are attached to bottom part 33 can be placed
through these openings.

[0047] FIG. 5B shows a front side of the car. It will be
apparent here that supports 23, 24 protrude slightly from
channels 34, 35.

[0048] FIG. 6 shows a side view of the coupling between
support 23, upright 21 and bottom part 33 as according to the
embodiment of FIG. 3A. Visible in this figure are bolts 37
with which support 23 is attached to upright 21. A strength-
ening plate 38 is used here. Further shown are guides 39, 40
which guide the elevator car in the elevator shaft. The manner
in which the elevator car is guided in the elevator shaft is
realized here in known manner.

[0049] Ceiling part 41 of the elevator car, see FIG. 2, can
likewise be provided with channels in similar manner to bot-
tom part 33. This makes it possible to attach further supports
28, 29 of frame 20 to ceiling part 41 in simple manner.
[0050] The invention is described in the foregoing inter alia
on the basis of embodiments thereof. It will be apparent to the
skilled person that various changes to these embodiments are
possible without departing from the scope of protection of the
present invention as defined by the appended claims.

1. Frame for a car of a passenger/freight elevator, compris-
ing a pair of uprights disposed parallel to each other and
extending in a transport direction of the passenger/freight
elevator, wherein each upright is coupled to a support,
wherein each support comprises a first part and a second part
integrally connected thereto, which parts lie at an angle rela-
tive to each other, wherein the first part runs parallel to the
upright and is coupled to the upright in a direction trans-
versely of the transport direction and wherein the second parts
of'the supports extend in a plane for the purpose of supporting
a bottom part of the passenger/freight elevator.

2. Frame as claimed in claim 1, wherein the uprights each
take a substantially at least partially hollow form and wherein
the first part of each support is at least partially received in the
associated upright.

3. Frame as claimed in claim 2, wherein each support
comprises a transition part between, and integrally connected
to, the first and second parts, and wherein each upright is
provided at an end directed toward the bottom part with a
recess through which the transition part of the associated
support protrudes.

4. Frame as claimed in claim 3, wherein the recess and the
transition part are formed such that an underside of each
upright lies in line with an underside of the second part of the
associated support.

5. Frame as claimed in any of the foregoing claims,
wherein each support comprises a plurality of substantially
identical strips, wherein the plurality of strips are placed
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adjacently of each other in a direction transversely of the
transport direction for the purpose of forming the support.

6. Frame as claimed in claim 5, wherein the strips are
connected to each other and to the upright by a non-releasable
connection such as a welded connection.

7. Frame as claimed in claim 5, wherein the strips are
connected to each other and to the upright by a releasable
connection.

8. Frame as claimed in claim 7, wherein a part of each of the
strips which corresponds to the first part of the support and the
associated upright comprise corresponding openings through
which a coupling means, such as a bolt, is placed for the
purpose of coupling the strips to each other and to the upright.

9. Frame as claimed in any of the foregoing claims,
wherein the frame is provided at an end remote from the
bottom part with a first transverse connection between the
pair of uprights and/or wherein the frame is provided at an end
directed toward the bottom part with a second transverse
connection between the pair of uprights.

10. Frame as claimed in any of the foregoing claims,
wherein each upright is coupled to a further support, wherein
each further support comprises a third part and a fourth part
integrally connected thereto, which parts lie at an angle rela-
tive to each other, wherein the third part runs parallel to the
upright and is coupled to the upright in a direction trans-
versely of the transport direction, and wherein the fourth parts
of the further supports extend in a plane for the purpose of
supporting a ceiling part of the passenger/freight elevator.

11. Frame as claimed in claim 10, to the extent dependent
on claim 2, wherein each further support comprises a further
transition part between, and integrally connected to, the third
and fourth part, and wherein each upright is provided at an
end directed toward the ceiling part with a further recess
through which the further transition part of the associated
further support protrudes.

12. Frame as claimed in claim 10 or 11, wherein the further
recess and the further transition part are formed such that an
upper side of each upright lies in line with an upper side of the
third part of the support.

13. Frame as claimed in any of the claims 10-12, wherein
the further support and/or the upright are embodied as the
support and/or upright according to any of the claims 5-9.
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14. Frame as claimed in any of the claims 10-13, further
comprising a tensioning connection per upright between the
second part of the associated support and the fourth part of the
associated further support.

15. Car of a passenger/freight elevator, comprising the
frame as claimed in any of the foregoing claims.

16. Car as claimed in claim 15, further comprising a bottom
part provided with an opening in which the second part of a
support is at least partially received.

17. Car as claimed in claim 16, wherein the opening in the
bottom part is formed as a channel connecting to the second
part of the support.

18. Car as claimed in claim 16 or claim 17, wherein the
second part of a support and the bottom part comprise corre-
sponding coupling openings through which a coupling
means, such as a bolt, is placed for the purpose of coupling the
support to the bottom part.

19. Car as claimed in claim 16 or claim 17, wherein the
bottom part comprises clamping elements for clamping the
second part of a support in the bottom part.

20. Car as claimed in claim 17 or claim 18, wherein the
support is embodied as defined in claim 5 or 8, wherein a part
of each of the strips which corresponds to the second part of
the support and the bottom part comprise corresponding
openings through which a coupling means, such as a bolt, is
placed for the purpose of coupling the strips to each other and
to the bottom part.

21. Car as claimed in any of the claims 15-20, to the extent
dependent on any of the claims 10-14, further comprising a
ceiling part provided with an opening in which the fourth part
of the further support is at least partially received.

22. Car as claimed in claim 21, wherein the opening in the
ceiling part is formed as a channel connecting to the fourth
part of the further support.

23. Car as claimed in claim 21 or 22 and claim 13, wherein
the fourth part of the further support and the ceiling part
comprise corresponding coupling openings through which a
coupling means, such as a bolt, is placed for the purpose of
coupling the further support to the ceiling part.

24. Car as claimed in claim 21 or 22 and claim 13, wherein
the ceiling part comprises clamping elements for clamping
the fourth part of a further support in the ceiling part.

25. Passenger/freight elevator comprising the car as
claimed in any of the claims 15-24.
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