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(54) AN ELEVATOR CAR

(57) An elevator car (10) comprises a bottom, a roof
(12), and walls (13) extending between the bottom and
the roof. An actuator (400) is provided for lifting and low-
ering the roof. A support mechanism (100) is further pro-
vided at each of two opposite edges of the roof for sup-
porting the roof on the walls during lifting and lowering

of the roof. Each support mechanism comprises two lon-
gitudinal intersecting arms (110, 120) being rotatably at-
tached to each other in the intersection with a first artic-
ulated joint (J10). Upper ends (112, 121) of the arms
(110, 120) are supported on the roof and lower ends (111,
122) of the arms are supported on the walls.
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Description

FIELD

[0001] The invention relates to an elevator car.

BACKGROUND

[0002] An elevator may typically comprise a car, an
elevator shaft, lifting machinery, ropes, and a counter
weight. The lifting machinery may comprise a drive
sheave, a machinery brake, an electric motor, and a drive
for the electric motor. The lifting machinery may move
the car in a vertical direction upwards and downwards in
the vertically extending shaft. The ropes may connect
the car frame and thereby also the car via the drive
sheave and other sheaves to the counter weight. The car
frame may further be supported with gliding means on
guide rails extending in the vertical direction in the shaft.
The gliding means may comprise rolls rolling on the guide
rails or gliding shoes gliding on the guide rails when the
elevator car is mowing upwards and downwards in the
shaft. The guide rails may be supported with fastening
brackets on the side wall structures of the shaft. The glid-
ing means engaging with the guide rails guide the car
when the car moves upwards and downwards in the
shaft. The counter weight may be supported in a corre-
sponding way on guide rails supported on the wall struc-
ture of the shaft. The elevator car may transport people
and/or goods between the landings in the building. The
shaft may be formed of solid walls and/or of open steel
structures.

SUMMARY

[0003] An object of the present invention is to present
a novel elevator car.
[0004] The elevator car is defined in claim 1.
[0005] The elevator car comprises a bottom, a roof,
and walls extending between the bottom and the roof.
An actuator is provided for lifting and lowering the roof.
A support mechanism is provided at each of two opposite
edges of the roof of the car for supporting the roof of the
car on the walls of the car during lifting and lowering of
the roof of the car. Each support mechanism comprises
two longitudinal intersecting arms being rotatably at-
tached to each other in the intersection with a first artic-
ulated joint. Upper ends of the arms are supported on
the roof of the car and lower ends of the arms are sup-
ported on the walls of the car.
[0006] The fact that the support mechanism is only
used for keeping the orientation of the roof during lifting
and lowering of the roof makes it possible to use a simple,
light and cheap support mechanism having a scissor like
construction that may become totally flat in the rest po-
sition.
[0007] The actuator may be a threaded bar operated
by hand. The use of a threaded bar as actuator makes

the arrangement simple and cheap. The threaded bar
may be self-locking so that an external force is needed
to rotate the threaded bar, i.e. the threaded bar cannot
rotate by itself. The end of the threaded bar may be pro-
vided with an untypical turn head in order to make unau-
thorized use of the threaded bar more difficult.
[0008] The support mechanism and the actuator are
not in any way connected to each other i.e. the support
mechanism and the actuator may be positioned freely in
relation to each other.

DRAWINGS

[0009] The invention will in the following be described
in greater detail by means of preferred embodiments with
reference to the attached drawings, in which:

Figure 1 shows a vertical cross sectional view of an
elevator,
Figure 2 shows a vertical cross sectional view of the
upper portion of the elevator,
Figure 3 shows a vertical cross sectional view of the
upper portion of the elevator during a maintenance
or reparation task,
Figure 4 shows an axonometric view of the elevator
car with the support mechanism of the roof of the car,
Figure 5 shows a vertical cross sectional view of the
support mechanism of the roof of the car,
Figure 6 shows a side view of a first support mech-
anism of the roof of the elevator car,
Figure 7 shows a side view of a second support
mechanism of the roof of the elevator car,
Figure 8 shows a first embodiment of an actuator for
lifting and lowering of the roof of the car,
Figure 9 shows a second embodiment of an actuator
for lifting and lowering of the roof of the elevator.

DETAILED DESCRIPTION

[0010] Figure 1 shows a vertical cross sectional view
of an elevator.
[0011] The elevator may comprise a car 10, a shaft 20,
a counter weight or balance weight 30, a lifting machinery
40, a traction member 51, traction sheaves 61, 62, 63,
64, a suspension member 71 and diverting pulleys 81,
82, 83,84.
[0012] The car 10 may comprise a bottom 11, a roof
12 opposite to the bottom 11, and walls 13 extending
between the bottom 11 and the roof 12.
[0013] The shaft 20 may comprise an upper end por-
tion 22 and a lower end portion 23. The ceiling in the
upper end portion 22 of the shaft 20 may be formed of
the ceiling of the building. The lower end portion 23 of
the shaft 20 ends into the bottom of the shaft 20.
[0014] The lifting machinery 40 may comprise a motor
41 and a drive sheave 42. The lifting machinery 40 moves
the car 10 upwards and downwards S1 in the shaft 20
between the landings L1-L4. The car 10 may thus trans-
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port people and/or goods between the landings L1-L4 in
the shaft 20.
[0015] At least one of the walls 13 of the car 10 may
be provided with car doors providing access to the car
10 and from the car 10. Each of the landings L1-L4 is in
a corresponding way provided with landing doors provid-
ing access from the car 10 to the landing L1-L4 and from
the landing L1-L4 to the car 10. The car doors and the
landing doors are not shown in the figures.
[0016] A first traction sheave 61 may be attached to
the lower end of the counterweight 30 and a first diverting
pulley 81 may be attached to the upper end of the coun-
terweight 30.
[0017] The suspension of the car 10 and the moving
of the car 10 may be realized with separate means. The
suspension of the car 10 may be arranged with a sus-
pension member 71 and the moving of the car 10 may
be arranged with a traction member 51.
[0018] The suspension member 71 may be connected
between the car 10 and the counter weight 30. The sus-
pension member 71 may be formed of a single member
or of several parallel members. The suspension member
71 may be formed of a flat or round rope.
[0019] A first end of the suspension member 71 may
be fixed at a first fixing point 71 a positioned in the upper
end portion 22 of the shaft 20 and a second end of the
suspension member 71 may be fixed at a second fixing
point 71 b also positioned in the upper end portion 22 of
the shaft 20.
[0020] The suspension member 71 runs from the first
fixing point 71 a first downwards to the first diverting pul-
ley 81 attached to the upper end of the counter weight
30, then upwards to a second diverting pulley 82 posi-
tioned at the upper end portion 22 of the shaft 20, then
downwards to a third diverting pulley 83 attached to the
bottom of the car 10 at one side of the car 10, then hor-
izontally to a fourth diverting pulley 84 attached to the
bottom of the car 10 at the opposite side of the car 10,
and then finally upwards to the second fixing point 71 b.
The suspension ratio of the suspension member 71 is
2:1 in this embodiment.
[0021] The car 10 may on the other hand be driven by
a traction member 51 connected between the car 10 and
the counter weight 30. The traction member 51 may be
formed of a single member or of several parallel mem-
bers. The traction member 51 may be formed of a toothed
belt, a chain or of some other type of traction member
that does not slip on the drive sheave 42.
[0022] A first end of the traction member 51 may be
fixed at a first fixing point 51 a positioned in the lower end
portion 23 of the shaft 20 and a second end of the traction
member 51 may be fixed at a second fixing point 51 b
also positioned in the lower end portion 23 of the shaft 20.
[0023] The traction member 51 runs from the first fixing
point 51 a first upwards to the first traction sheave 61
attached to the lower end of the counter weight 30, then
downwards to a second traction sheave 62 positioned in
the lower end portion 23 of the shaft 20, then horizontally

to the drive sheave 42 in the lower end portion 23 of the
shaft 20, then upwards to a third traction sheave 63 at-
tached to a bottom of the car 10, then horizontally to a
fourth traction sheave 64 attached to the bottom of the
car 10, and then finally downwards to the second fixing
point 51 b. The suspension ratio of the traction member
51 is 2:1 in this embodiment.
[0024] Rotation of the traction sheave 42 in either di-
rection will move the car 10 upwards and downwards S1
in the shaft 20. The counterweight 30 will move in an
opposite direction in the shaft 20 in relation to the car 10.
[0025] The car 10 may be supported with gliding
means 27 at guide rails 25 extending in the vertical di-
rection in the shaft 20. The figure shows two guide rails
25 at opposite sides of the car 10. The gliding means 27
may comprise rolls rolling on the guide rails 25 or gliding
shoes gliding on the guide rails 25 when the car 10 is
moving upwards and downwards in the shaft 20.
[0026] The counter weight 30 may be supported in a
corresponding way on guide rails 25 that are attached to
one or more walls of the shaft 20.
[0027] The guide rails 25 may be attached with suitable
fastening means (not shown in the figure) on the side
walls 21 of the shaft 20. The cross section of the guide
rails 25 may have the form of a letter T. The vertical
branch of the guide rail element 25 may form three gliding
surfaces for the gliding means 27 comprising rolls or glid-
ing shoes. There may thus be two opposite side gliding
surfaces and one front gliding surface in the guide rail
25. The cross-section of the gliding means 27 may have
the form of a letter U so that the inner surface of the
gliding means 27 sets against the three gliding surfaces
of the guide rail 25.
[0028] The gliding means 27 engage with the guide
rails 25 and keep the elevator car 10 and/or the counter
weight 30 in position in the horizontal plane when the car
10 and/or the counter weight 30 moves upwards and
downwards in the shaft 20.
[0029] The car 10 may advantageously be provided
with an openable roof 12 in this kind of a suspension
system as there is enough free space above the roof 12
to allow opening of the roof 12 outwards from the car 10.
[0030] The car 10 may also be equipped with a safety
gear system that is arranged to stop the movement of
the car 10 and to lock the car 10 to the guide rails 25 in
an emergency situation. This is not shown in the figures.
[0031] The elevator may further comprise at least an
operating system, a control system, an electrical system,
a variety of sensor elements and a safety system com-
prising an inspection mode. The car 10 may be driven in
the inspection mode with low speed when operations that
require a safe working environment are performed e.g.
inspection of the elevator, test of the elevator, mainte-
nance or repair work of the elevator.
[0032] Figure 2 shows a vertical cross sectional view
of the upper portion of the elevator.
[0033] The car 10 is in the figure at the uppermost land-
ing L4 in the upper portion of the shaft 20. The top clear-
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ance between the roof 12 of the elevator car 10 and the
ceiling 22 of the elevator shaft 20 has a minimum value
in this position of the car 10. The height of the shaft 20
may be equal to the total height of the floors in the building
or even slightly less than the total height of the floors of
the building.
[0034] Figure 3 shows a vertical cross sectional view
of the upper portion of the elevator during a maintenance
or reparation task.
[0035] The roof 12 of the car 10 has been opened i.e.
the roof 12 has been lifted upwards. The roof 12 of the
car 10 may be lifted with an actuator and supported with
a support mechanism 100 during the lifting. A mainte-
nance opening is thus created between the upwards lifted
roof 12 and the upper edges of the walls 13 of the car
10. The car 10 may be run in the inspection mode with
a slow speed to appropriate locations in the shaft 20 so
that maintenance personnel may reach elevator compo-
nents in the shaft 20 from within the car 10 through the
maintenance opening in the roof 12 of the car 10. The
maintenance personnel may use a ladder e.g. an A-type
ladder positioned on the floor of the car 10 in order to
reach out from the maintenance opening in the roof 12
of the car 10.
[0036] Figure 4 shows an axonometric view of the el-
evator car with the support mechanism of the roof of the
car.
[0037] The walls 13 may comprise a front wall 13A, a
back wall 13B opposite to the front wall 13A, and two
opposite side walls 13C, 13D. The vertical edges of the
side walls 13C, 13D may be connected to respective ver-
tical edges of the front wall 13A and the back wall 13B.
The car 10 may form a parallelepiped. One or more of
the side walls 13A, 13B, 13C, 13D e.g. the front wall 13A
may be provided with a door e.g. a centre opening slide
door with two or more door panels.
[0038] A support mechanism 100; 200 may be provid-
ed at each of two opposite edges of the roof 12 of the
car 10 for supporting the roof 12 of the car 10 on the walls
13 of the car 10 during lifting and lowering of the roof 12
of the car 10.
[0039] Each support mechanism 100; 200 may com-
prise two longitudinal intersecting arms 110, 120; 210,
220 being rotatably attached to each other in the inter-
section with a first articulated joint J10, J20. Upper ends
112, 121; 212, 221 of the arms 110, 120; 210, 220 may
be supported on the roof 12. Lower ends 111, 122; 211,
222 of the arms 110, 120; 210, 220 may be supported
on the walls 13 of the car 10. The intersecting arms 110,
120; 210, 220 being attached with the first articulated
joints J10; J20 in each support mechanism 100; 200 form
a scissor like construction. The first articulated joint J10;
J20 may be positioned in a longitudinal middle point of
the respective arms 110, 120; 210, 220.
[0040] A lower end of the first arm 110; 210 of the sup-
port mechanism 100; 200 is rotatably attached with a
second articulated joint J11; J21 to a wall 13 of the car
10, and a the upper end of the first arm 110; 210 of the

support mechanism 100; 200 is movably R12; R22 sup-
ported on the roof 12 of the car 10.
[0041] An upper end of the second arm 120; 220 of the
support mechanism 100; 200 is rotatably attached with
a third articulated joint J12; J22 to the roof 12 of the car
10 and a lower end of the second arm 120, 220 of the
support mechanism 100; 200 is movably R11; R21 sup-
ported on a wall 13 of the car 10.
[0042] The first articulated joints J11, J21 may be
formed of stationary support points arranged in connec-
tion with an upper edge of the fourth wall 13D or in con-
nection with the first wall 13A and the second wall 13B
respectively. The first arms 110, 210 may turn around
the first articulated joint J11; J21, but the first articulated
joint J11; J21 is fixed in relation to the respective car wall
13. The second articulated joints J12; J22 may be formed
of stationary support points in the roof 12. The second
arms 120; 220 may turn around the second articulated
joint J21; J22, but the articulated joint is fixed in relation
to the roof 12.
[0043] The lower movable supports R11; R21 may be
realized with first rollers R11; R21. The first rollers R11;
R21 may be positioned in respective car guide rails being
supported on a respective wall 13. The upper movable
supports R12; R22 may also be realized with second
rollers R12; R22. The second rollers R12; R22 may be
positioned in respective roof guide rails supported in the
roof 12.
[0044] The first articulated joints J10, J20 in the inter-
secting arms 110, 120; 210, 220 may be connected to
each other with an intermediate arm 300. This interme-
diate arm 300 may run substantially horizontally between
the first articulated joints J10, J20. The intermediate arm
300 is not necessary, but it may stabilize the construction
further.
[0045] The support mechanism 100; 200 at each of
two opposite walls 13 of the car 10 will keep the roof 12
of the car 10 in a substantially horizontal direction when
the roof 12 of the car 10 is raised upwards and lowered
downwards.
[0046] Figure 5 shows a vertical cross sectional view
of the support mechanism of the roof of the elevator car.
[0047] Each of the car guide rails 130 and 230 may be
attached to a respective upper edge of a respective wall
13A, 13B of the car 10. Each of the roof guide rails 140
and 240 may be attached to the roof 12 of the car 10.
The cross section of each of the car guide rails 130 and
230 and of each of the roof guide rails 140 and 240 may
have a form of a horizontally turned letter U. The rollers
R11, R12 and R21, R22 may thus be supported in a di-
rection vertically upwards and in a direction vertically
downwards within the guide rails 130, 140, 230, 240.
[0048] The support arms 110, 120; 210, 220 may ex-
tend between the roof 12 of the car 10 and the upped
edges of the walls 13A, 13B of the car 10 as shown in
figure 4. The centre points of the articulated joints J11,
J12; J21, J22 may be on the same horizontal height as
the centre points of the rollers R11, R12; R21, R22.
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[0049] The roof 12 is lifted i.e. there is an opening O1
from the upper edges of the walls 13 of the car 10.
[0050] Figure 6 shows a side view of a first support
mechanism of the roof of the elevator car.
[0051] The first support mechanism 100 may comprise
two longitudinal intersecting arms 110, 120 being at-
tached to each other at the intersection with a first artic-
ulated joint J10. The first articulated joint J10 may be
positioned substantially at a longitudinal middle point of
each arm 110, 120.
[0052] A lower end 111 of a first arm 110 of the first
support mechanism 100 may be rotatably attached with
a second articulated joint J11 to a wall 13 of the car 10.
The second articulated joint J11 may be fixedly attached
to the car wall 13. An upper end 112 of the first arm 110
may be movably R12 supported on a roof guide rail 140.
The roof guide rail 140 may be attached to the roof 12 of
the car 10. The movable support of the upper end 112
of the first arm 110 may be realized with a first roller R12.
The first roller R12 may roll along the roof guide rail 140.
The roof guide rail 140 may extend along the roof 12 e.
g. in the horizontal direction X1.
[0053] An upper end 121 of a second arm 120 of the
first support mechanism 100 may be rotatably attached
with a third articulated joint J12 to the roof 12 of the car
10. The third articulated joint J12 may be fixedly attached
to the roof 12 of the car 10. The lower end 122 of the
second arm 120 may be movably R11 supported on a
car guide rail 130. The car guide rail 130 may be posi-
tioned at an upper edge of a wall in the car 10. The mov-
able support of the upper end 122 of the second arm 120
may be realized with a second roller R11. The second
roller R11 may roll along the car guide rail 130. The car
guide rail 130 may extend along an upper edge of a wall
13 e.g. in the horizontal direction X1.
[0054] Figure 7 shows a side view of a support mech-
anism of the roof of the elevator car.
[0055] The second support mechanism 200 may be
identical with the first support mechanism 100.
[0056] The second support mechanism 200 may com-
prise two longitudinal intersecting arms 210, 220 being
attached to each other at the intersection with a first ar-
ticulated joint J20. The first articulated joint J20 may be
positioned substantially at a longitudinal middle point of
each arm 210, 220.
[0057] A lower end 211 of a first arm 210 of the second
support mechanism 200 may be rotatably attached with
a second articulated joint J21 to a wall 13 of the car 10.
The second articulated joint J21 may be fixedly attached
to the car wall 13. An upper end 212 of the first arm 210
may be movably R22 supported on a roof guide rail 240.
The roof guide rail 240 may be attached to the roof 12 of
the car 10. The movable support of the upper end 212
of the first arm 210 may be realized with a first roller R22.
The first roller R22 may roll along the roof guide rail 240.
The roof guide rail 240 may extend along the roof 12 e.
g. in the horizontal direction X1.
[0058] An upper end 221 of a second arm 220 of the

second support mechanism 200 may be rotatably at-
tached with a third articulated joint J22 to the roof 12 of
the car 10. The third articulated joint J22 may be fixedly
attached to the roof 12 of the car 10. The lower end 222
of the second arm 220 may be movably R21 supported
on a car guide rail 230. The car guide rail 230 may be
positioned at an upper edge of a wall in the car 10. The
movable support of the upper end 222 of the second arm
220 may be realized with a second roller R21. The second
roller R21 may roll along the car guide rail 230. The car
guide rail 230 may extend along an upper edge of a wall
13 e.g. in the horizontal direction X1.
[0059] Figure 8 shows a first embodiment of an actu-
ator for lifting and lowering of the roof of the elevator.
[0060] The actuator 400 for lifting and lowering of the
roof 12 of the car 10 is shown in two different positions.
The horizontal position drawn with broken lines is a rest
position of the actuator 400 i.e. the actuator 400 is within
the roof 12 of the car 10. The vertical position drawn with
solid lines shows an operational position of the actuator
400.
[0061] The actuator 400 may thus be raised from the
rest position to the operational position and lowered from
the operational position to the rest position by turning the
actuator 400 around the third articulated joint J40.
[0062] The actuator 400 may be formed of a threaded
rod. The third articulated joint J40 may be constructed
so that the rod 400 may be lifted from a horizontal position
to a vertical position and vice a versa by turning around
the third articulated joint J40.
[0063] The arrangement in the third articulated joint
J40 may comprise a bushing 410. The bushing 410 may
comprise a swivel pin 411 extending outwards from the
outer surface of the bushing 410 in a direction being per-
pendicular to the longitudinal direction of the bushing
410. The swivel pin 411 may be fitted in a swivel joint
attached to an upper edge of a wall in the car 10. The
bushing 410 may be provided with an internal threading
mating with the external threading of the rod 400. The
rod 400 is positioned within the bushing 410.
[0064] A stopper 420 is attached to an upper edge of
a wall in the car 10. The lower end 401 of the rod 400
will seat against the stopper 420 when the rod 400 is
turned into the vertical direction. The stopper 420 may
be provided with an opening 421 passing through the
stopper 420. The lower end 401 of the rod 400 may be
provided with a recess e.g. a rectangular recess into
which a mating tool may be inserted through the opening
421. A handle may be connected to the tool or a cordless
drill may be connected to the toll in order to rotate the
rod 400 around its longitudinal centre axis. Rotation of
the rod 400 will cause the roof 12 to rise as the lower end
of the rod 400 is fixed against the stopper 420.
[0065] Figure 9 shows a second embodiment of an ac-
tuator for lifting and lowering of the roof of the elevator.
[0066] The actuator 400 for lifting and lowering of the
roof 12 of the car 10 is shown in two different positions.
The horizontal position drawn with broken lines is a rest
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position of the actuator 400 i.e. the actuator 400 is within
the roof 12 of the car 10. The vertical position drawn with
solid lines shows an operational position of the actuator
400.
[0067] The actuator 400 may thus be raised from the
rest position to the operational position and lowered from
the operational position to the rest position by turning the
actuator 400 around the third articulated joint J40.
[0068] The actuator 400 may be formed of a threaded
rod. The third articulated joint J40 may be constructed
so that the rod 400 may be lifted from a horizontal position
to a vertical position and vice a versa by turning around
the third articulated joint J40.
[0069] The arrangement in the third articulated joint
J40 may comprise a swivel pin fitted in a swivel joint
around which the actuator 400 may be turned. The ar-
rangement must be such that the threaded rod 400 is
rotatable around its longitudinal axis within the joint. The
threaded rod 400 is thus locked against movement in the
axial direction within the joint, but rotational movement
of the threaded rod within the joint is allowed.
[0070] A bushing 430 may be positioned on the thread-
ed rod 400. The bushing 430 may have an internal thread-
ing mating with the external threading of the rod 400. A
stopper 435 may be supported on the roof 12. The bush-
ing 430 will thus seat against the stopper 435 when the
threaded rod 400 is lifted into the vertical position. The
lower end 401 of the rod 400 may be provided with e.g.
a triangular or rectangular or polygonal cross section onto
which a handle or a cordless drill may be connected in
order to rotate the rod 400 around its longitudinal centre
axis. Rotation of the rod 400 will cause the stopper 435
and thereby the roof 12 to rise as the threaded rod 400
is fixed against movement in the axial direction in the
third articulated joint J40.
[0071] The arrangement should be such that the actu-
ator 400 is free to raise into the vertical position when
the roof 12 is in the lowermost position.
[0072] The arrangement in the figures is such that the
actuator 400 is turned around the third articulated joint
J40 so that the actuator 400 projects outwards from the
upper end of the car 10. The arrangement could instead
be reversed whereby the actuator 400 would be turned
around the third articulated joint J40 so that the actuator
400 projects inwards into the car 10. The upper end of
the actuator 400 could then seat against a stopper ar-
ranged in the roof 12 of the car 10. The actuator 400
could still be formed of a threaded bar 400. Turning of
the threaded bar 400 from the lower end of the threaded
bar 400 positioned in the car 10 would then move the
threaded bar 400 axially upwards, whereby the roof 12
would be raised.
[0073] The actuator 400 could also instead of being
attached with a third articulated joint J40 to a wall 13 in
the car 10 be formed of a separate part which is not at-
tached to the car 10 at all. A space could be arranged in
the roof 12 for storing the actuator 400. An openable
hatch in the roof 12 could provide access to the actuator

400 from the inside of the car 10. The actuator 400 being
a threaded rod 400 could then be connected to a threaded
cylinder attached to a wall in the car 10. The upper end
of the threaded rod 400 would then seat against a stopper
attached to the roof 12. Turning of the threaded rod 400
around its axial centre axis would then move the threaded
rod 400 upwards, whereby the roof 12 would be lifted
upwards.
[0074] The actuator 400 could also be stored in a space
outside the elevator. The technician would then bring the
actuator 400 with him into the car 10 in order to be able
to open the roof 12 of the car 10 and to perform mainte-
nance work in the shaft 20 through the opening O1 in the
upper portion of the car 10.
[0075] The support mechanism 100, 200 keeps the ori-
entation of the roof 12 of the car 10 when the roof 12 is
lifted upwards or lowered downwards with the actuator
400. The orientation of the roof 12 is essentially horizontal
when the roof 12 is closed. The support mechanism 100,
200 keeps this essentially horizontal orientation of the
roof 12 throughout the lifting and lowering of the roof 12
of the car 10. The lifting force is exclusively transferred
from the roof 12 to the actuator 400 and from the actuator
400 to the walls 13 of the car 10. The support mechanism
100, 200 does not have to carry the weight of the roof 12
of the car 10 at all.
[0076] The actuator 400 being a threaded rod 400 may
be operated by hand e.g. by a crank handle to be attached
to the lower end of the threaded bar 400. The lower end
of the threaded rod 400 may have a cross sectional form
that matches the cross sectional form of an opening in
the crank handle.
[0077] The actuator 400 being a threaded bar 400 may
on the other hand be operated by a machine e.g. by a
drilling machine. A cordless drilling machine powered by
an accumulator may be used.
[0078] The use of a threaded rod as actuator 400
makes the arrangement simple and cheap. The threaded
rod 400 may be self-locking so that an external force is
needed to rotate the threaded rod 400, i.e. the threaded
rod 400 cannot rotate by itself. The end of the threaded
rod 400 may be provided with an untypical turn head in
order to make unauthorized use of the threaded rod 400
more difficult.
[0079] Another possibility would be to use a hydraulic
actuator 400 based e.g. on a piston-cylinder solution. Still
another possibility would be to use an electrical actuator
400 based e.g. on a step motor. A disadvantage with
these alternative arrangements is that they are expensive
and require an external power source.
[0080] The fact that the support mechanism 100; 200
only supports the roof 12 during lifting and lowering of
the roof 12 makes it possible to use a simple, light and
cheap support mechanism 100, 200 that may become
totally flat in the rest position. The arms 110, 120; 210,
220 of the support mechanism 100; 200 may be parallel
when the roof 12 is in the lowermost position. This would
not be possible if the actuator 400 would be connected
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to the support mechanism 100; 200 i.e. the support mech-
anism 100; 200 would participate in the lifting of the roof
12. The support mechanism 100; 200 may be positioned
fully within the roof 12 when the roof 12 is in the lowermost
position.
[0081] The support mechanism 100; 200 and the ac-
tuator 400 are thus totally separated in the arrangement.
This makes it possible to use a one point actuator 400
for lifting and lowering the roof 12. The actuator 400 may
be positioned freely within the car 10. The actuator 400
need not necessarily be positioned in the middle of the
car 10. The actuator 400 may be positioned near a wall
13 in the car 10. The support mechanism 100; 200 will
keep the orientation of the roof 12 during the lifting and
lowering of the roof 12.
[0082] The use of the invention is not limited to the type
of elevator shown in the figures. E.g. the suspension ar-
rangement and the traction arrangement shown in the
figures is not a requirement for the use of the invention.
The invention may be used in connection with any type
of elevator. The only requirement is that there is enough
free space above the roof 12 of the car 10 in order to
allow the roof 12 to be lifted upwards from the car 10.
[0083] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. An elevator car (10) comprises a bottom (11), an
openable roof (12), and walls (13) extending be-
tween the bottom (11) and the roof (12), character-
ised in that
an actuator (400) is provided for lifting and lowering
the roof (12),
a support mechanism (100; 200) is provided at each
of two opposite edges of the roof (12) of the car (10)
for supporting the roof (12) of the car (10) on the
walls (13) of the car (10) during lifting and lowering
of the roof (12) of the car (10), each support mech-
anism (100, 200) comprising two longitudinal inter-
secting arms (110, 120; 210, 220) being rotatably
attached to each other in the intersection with a first
articulated joint (J10, J20), upper ends (112, 121;
212, 221) of the arms (110, 120; 210, 220) being
supported on the roof (12) of the car (10) and lower
ends (111, 122; 211, 222) of the arms (110, 120;
210, 220) being supported on the walls (13) of the
car (10).

2. The elevator car (10) according to claim 1, wherein
the lower end (111; 211) of the first arm (110; 210)
of the support mechanism (100; 200) is rotatably at-
tached with a second articulated joint (J11; J21) to

a wall (13) of the car (10), and a the upper end (112;
212) of the first arm (111; 211) of the support mech-
anism (100; 200) is movably (R1) supported on the
roof (12) of the car (10),
the upper end (121; 221) of the second arm (120;
220) of the support mechanism (100; 200) is rotata-
bly attached with a third articulated joint (J12; J22)
to the roof (12) of the car (10) and the lower end
(122, 222) of the second arm (120, 220) of the sup-
port mechanism (100; 200) is movably (R2) support-
ed on a wall (13) of the car (10).

3. The elevator car (10) according to claim 2, wherein
a roof guide rail (140; 240) is provided on a respective
side in the roof (12) for movably supporting the sec-
ond end (112; 212) of the first arm (110; 210) of the
support mechanism (100, 200).

4. The elevator car (10) according to claim 3, wherein
the second end (112; 212) of the first arm (110; 210)
in the support mechanism (100; 200) is supported
with a second roller (R12; R22) on the roof guide rail
(140; 240).

5. The elevator car (10) according to any one of claims
2 to 4, wherein a car guide rail (130; 230) is provided
on a respective wall (13) of the car (10) for movably
supporting the second end (121, 221) of the second
arm (120; 220) of the support mechanism (100, 200).

6. The elevator car (10) according to claim 5, wherein
the second end (122; 222) of the second arm (120;
220) in the support mechanism (100; 200) is sup-
ported with a first roller (R11; R21) on the car guide
rail (130; 230).

7. The elevator car (10) according to any one of claims
1 to 6, wherein the actuator (400) is a threaded bar.

8. The elevator car (10) according to claim 7, wherein
the actuator (400) is supported with a fourth articu-
lated joint (J40) on the roof (12) of the car (12).

9. The elevator car (10) according to claim 8, wherein
the actuator (400) is bendable around the fourth ar-
ticulated joint (J40) between an inactive position in
which the actuator (400) is positioned within the roof
(12) of the car (10) and an active position in which
the actuator (400) is positioned in an upright position
making it possible to lift the roof (12) with the actuator
(400).
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