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(54) AN ELEVATOR COUNTERWEIGHT ARRANGEMENT

(57) The arrangement comprises a counterweight
(41) movably supported in an elevator shaft (20), a buffer
unit (100) below the counterweight (41) movably support-
ed in the elevator shaft, at least one safety gear (70)
fixedly connected to the buffer unit, and buffers (110,
120) between the counterweight and the buffer unit. The
counter weight and the buffer unit are movable in relation
to each other.
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Description

FIELD

[0001] The invention relates to an elevator counter-
weight arrangement.

BACKGROUND

[0002] An elevator comprises typically a car, an eleva-
tor shaft, lifting machinery, ropes, and a counterweight.
The elevator car may be positioned within a sling that
supports the car. The lifting machinery may be positioned
anywhere in the shaft. The lifting machinery may com-
prise a drive, an electric motor, a traction sheave, and a
machinery brake. The lifting machinery may move the
car in a vertical direction upwards and downwards in the
vertically extending elevator shaft. The ropes may con-
nect the sling and thereby also the car via the traction
sheave positioned in the upper portion of the shaft to the
counterweight. The sling may further be supported with
gliding means on car guide rails extending along the
height of the shaft. The car guide rails may be supported
with fastening brackets on the side wall structures of the
shaft. The gliding means may engage with the car guide
rails and keep the car in position in the horizontal plane
when the car moves upwards and downwards in the el-
evator shaft. The counterweight may be supported in a
corresponding way on counterweight guide rails support-
ed on the wall structure of the shaft. The car may transport
people and/or goods between the landings in the build-
ing. The shaft may be formed so that the wall structure
is formed of solid walls or so that the wall structure is
formed of an open steel structure.
[0003] Elevators may also be provided with safety
equipment for stopping the elevator car and/or the coun-
terweight if a predetermined maximum speed of the el-
evator car and/or the counterweight is exceeded. An
overspeed situation may arise e.g. if the hoisting ropes
connecting the elevator car over the traction sheave to
the counterweight start slipping on the traction sheave
or the hoisting ropes break or the control system fails or
the shaft of the traction sheave breaks and the elevator
car and/or the counterweight starts falling freely in the
elevator shaft. The safety equipment may comprise a
speed detector monitoring the speed of the elevator car
and/or the speed of the counterweight and at least one
safety gear attached to the car and/or the counterweight,
said at least one safety gear acting on the guide rail of
the car and/or on the counterweight. The speed detector
detects an overspeed situation and controls the safety
gear to stop the elevator car and/or the counterweight.
[0004] The safety equipment may be based on a me-
chanical pulley and rope system comprising an upper
speed limiter pulley, a lower tensioning pulley and a
speed limiter rope running in a closed loop around these
pulleys. The speed limiter rope may be connected to a
lever of the safety gear. An overspeed situation causes

the upper speed limiter pulley to be stopped, whereby
the speed limiter rope exerts a pull on the lever, causing
the wedges of the safety gears to engage the guide rails
in order to stop the elevator car or the counterweight.
[0005] The safety equipment may on the other hand
be based on a speed sensor monitoring the speed of the
car and/or the counterweight. The speed sensor will, in
an overspeed situation, control the safety gear to stop
the car and/or the counterweight.
[0006] Elevators in high-rise building may be provided
with flat, light-weight belts connecting the car over the
traction sheave positioned in the upper portion of the
shaft to the counterweight. The friction between the flat,
light-weight belts and the traction sheave is high com-
pared to the friction between a conventional circular rope
and the traction sheave.
[0007] Elevators in high-rise building may further be
provided with compensation ropes connecting the car via
a tensioning pulley positioned in the lower portion of the
shaft to the lower end of the counterweight.
[0008] The car will stop abruptly when the counter-
weight stops abruptly. This is due to the fact that the car
is connected with the compensation ropes over the ten-
sioning pulley in the lower portion of the shaft directly to
the counterweight.
[0009] The deceleration of the car may greatly exceed
the 1 G limit set by safety regulations when the counter-
weight stops abruptly against the buffers or when the
counterweight stops abruptly due to activation of the
safety gear of the counterweight, whereby a backlash is
directed to the car via the compensation ropes.

SUMMARY

[0010] An object of the present invention is an im-
proved elevator counterweight arrangement. The ar-
rangement aims at limiting the backlash of the compen-
sation ropes upon a sudden stop of the counterweight.
[0011] The elevator counterweight arrangement ac-
cording to the invention is defined in claim 1.
[0012] The elevator counterweight arrangement com-
prises:

a counterweight movably supported in an elevator
shaft,
a buffer unit positioned below the counterweight and
being movably supported in the elevator shaft,
at least one safety gear fixedly connected to the buff-
er unit, the at least one safety gear acting on at least
one counterweight guide rail in the elevator shaft,
buffers extending between the counterweight and
the buffer unit, whereby the counter weight is sup-
ported on the buffer unit via the buffers so that the
counterweight and the buffer unit are movable in re-
lation to each other.

[0013] The buffer unit will stop almost immediately
when the at least one safety gear of the buffer unit is
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activated to grip the counterweight guide rail. The coun-
terweight will, however, not stop immediately. The coun-
terweight may instead continue the downwards directed
movement towards the stationary buffer unit as the buff-
ers between the counterweight and the buffer unit allow
a certain downwards directed movement of the counter-
weight towards the stationary buffer unit.
[0014] The buffers between the counterweight and the
buffer unit will thus receive and absorb the impact of the
counterweight. This means that the counterweight and
thereby also the car will not stop abruptly when the at
least one safety gear attached to the buffer unit is acti-
vated. The jerk of the compensation ropes on the car will
be eliminated or reduced significantly. It may be possible
to restrict the deceleration of the car to a value below 1
G in a sudden stop of the counterweight.
[0015] The buffers between the counterweight and the
buffer unit will also receive and absorb the impact of the
counterweight when the counterweight arrangement hits
the bottom of the shaft. Separate buffers at the bottom
of the shaft may not be necessary in some cases or their
size can be reduced.
[0016] The invention can be used in connection with
any kind of safety equipment for stopping the counter-
weight.
[0017] The safety equipment may be based on a me-
chanical overspeed detection system e.g. based on a
pulley and rope system comprising an upper speed lim-
iter pulley, a lower tensioning pulley and a speed limiter
rope running in a closed loop around these pulleys. The
speed limiter rope will then activate the safety gear or
the safety gears connected to the buffer unit.
[0018] The safety equipment may on the other hand
be based on an electronic overspeed detection system
e.g. based on electronical devices such as one or more
acceleration sensors or it may be based on encoder data.
The encoder may be used to measure the rotation speed
of the electric motor driving the traction sheave. The over-
speed detection system may on the other hand be based
on mechanical devices e.g. a roller acting on the car guide
rail.
[0019] The invention can be used in connection with
any kind of safety gear. The safety gear may be provided
only in connection with one counterweight guide rail or
in connection with both counterweight guide rails or there
may be more than one safety gear on each counterweight
guide rail.
[0020] The invention can be used in connection with
any kind of elevators. The invention is especially suitable
to be used in high-rise or mega-high rise buildings in
which flat, light-weight belts connecting the car over the
traction sheave to the counterweight may be used. Also
compensation ropes may be used in high-rise buildings.
[0021] The hoisting height in a high-rise building is at
least 30 m. The friction between flat, light-weight belts
used in high-rise buildings and the traction sheave is high
compared to the friction between a conventional circular
rope and the traction sheave.

DRAWINGS

[0022] 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 cross sectional view of an elevator,
Figure 2 shows a side view of the elevator,
Figure 3 shows a cross-sectional view of a first em-
bodiment of an elevator counterweight arrangement
according to the invention,
Figure 4 shows a cross-sectional view of a second
embodiment of an elevator counterweight arrange-
ment according to the invention,
Figure 5 shows a cross sectional view of the safety
gear,
Figure 6 shows a further cross sectional view of the
safety gear.

DETAILED DESCRIPTION

[0023] Fig. 1 shows a vertical cross section in the side
to side direction of a first embodiment of an elevator.
[0024] The elevator may comprise a car 10, an elevator
shaft 20, lifting machinery 60, ropes 42, and a counter-
weight 41. A separate or an integrated sling 11 may sur-
round the car 10.
[0025] The lifting machinery 60 may comprise a drive
61, an electric motor 62, a traction sheave 63, and a
machinery brake 64. The lifting machinery 60 moves the
car 10 in a vertical direction Z upwards and downwards
in the vertically extending elevator shaft 20. The machin-
ery brake 64 stops the rotation of the traction sheave 63
and thereby the movement of the elevator car 10.
[0026] The sling 11 is connected by the ropes 42 via
the traction sheave 63 to the counterweight 41. The sling
11 is further supported with gliding means 27 at car guide
rails 25 extending in the vertical direction in the shaft 20.
The gliding means 27 can comprise rolls rolling on the
car guide rails 25 or gliding shoes gliding on the car guide
rails 25 when the car 10 is moving upwards and down-
wards in the elevator shaft 20. The car guide rails 25 are
attached with fastening brackets 26 to the side wall struc-
tures 21 in the elevator shaft 20. The gliding means 27
keep the car 10 in position in the horizontal plane when
the car 10 moves upwards and downwards in the elevator
shaft 20. The counterweight 41 is supported in a corre-
sponding way on guide rails that are attached to the wall
structure 21 of the shaft 20.
[0027] The car 10 transports people and/or goods be-
tween the landings in the building. The elevator shaft 20
can be formed so that the wall structure 21 is formed of
solid walls or so that the wall structure 21 is formed of an
open steel structure.
[0028] Figure 2 shows a side view of the elevator.
[0029] The car 10 is connected with the hoisting rope
42 over the traction sheave 63 positioned in the upper
portion of the shaft 20 to the counterweight 41. The car
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10 is further connected with the compensation rope 43
over the tensioning pulley 31 positioned in the lower por-
tion of the shaft 20 to the counterweight 41. There is
further a diverting pulley 33 after the traction sheave 63
in the upper portion of the shaft 20 and a diverting pulley
32 after the tensioning pulley 31 in the lower portion of
the shaft 20. The diverting pulleys 33, 32 may be needed
in order achieve a sufficient horizontal distance between
the car 10 and the counterweight 41. Compensation
ropes 43 are used especially in high-rise buildings in or-
der to offset the imbalance of the weight of the hoisting
ropes 42 on the car 10 side of the traction sheave 63 and
that on the counterweight 41 side of the traction sheave
63. If compensation ropes where not used, driving motors
of considerably larger size would have to be used. There
is also the problem that the friction between the hoisting
rope and the traction sheave might not be big enough to
keep the hoisting rope from slipping in high-rise buildings.
The expression compensation rope includes any types
of ropes e.g. ropes, belts and chains.
[0030] Figure 3 shows a cross-section of a first em-
bodiment of an elevator counterweight arrangement ac-
cording to the invention.
[0031] The elevator counterweight arrangement 200
may comprise a counterweight 41, a buffer unit 100 po-
sitioned below the counterweight 41, buffers 110, 120
positioned between the counterweight 41 and the buffer
unit 100, and at least one safety gear 70 fixedly connect-
ed to the buffer unit 100.
[0032] The counterweight 41 may be movably support-
ed on vertical counterweight guide rails 28. The vertical
counterweight guide rails 28 may be parallel and posi-
tioned at a distance from each other. The counterweight
41 may move vertically upwards and downwards along
the counterweight guide rails 28. The counterweight 41
may be supported with gliding means or roller means 45
on the counterweight guide rails 28.
[0033] The hoisting ropes 42 may be connected to an
upper end of the counterweight 41. The compensation
ropes 43 may be connected to a lower end of the coun-
terweight 41. The compensation ropes 43 may pass
through the buffer unit 100, e.g. through an opening O1
arranged in the buffer unit 100. The compensation ropes
43 may on the other hand by-pass the buffer unit 100 so
that the buffer unit 100 becomes supported by the coun-
terweight 41 and movement of the buffer unit 100 relative
to the counterweight 41 is allowed.
[0034] The counterweight 41 may be formed of a stack
of weights positioned within a frame 44. The frame 44
may surround the stack of weights. The frame 44 may
have a rectangular form. The stack of weights is fixedly
attached to the frame 44.
[0035] The buffer unit 100 may be positioned below
the counterweight 41. The counterweight 100 may be
supported via buffers 110, 120 on the buffer unit 100.
The counterweight 41 and the buffer unit 100 may be
movable in relation to each other. The movement may
be limited by the maximum vertical distance between the

counterweight 41 and the buffer unit 100. There may fur-
ther be guide means 115, 125 extending between the
counterweight 41 and the buffer unit 100. The guide
means 115, 125 may keep the buffer unit 100 in line with
the counterweight 41. The buffer unit 100 may on the
other hand also be movably supported on the counter-
weight guide rails 28, whereby guide means 115, 125
between the counterweight 41 and the buffer unit 100
might not be needed. The buffer unit 100 may be sup-
ported with gliding means or roller means 125 on the
counterweight guide rails 28. Limiting means may further
be provided between the counterweight 41 and the buffer
unit 100. The limiting means limit the distance between
the counterweight 41 and the buffer unit 100 to a maxi-
mum value. The buffers 110, 120 may as such form also
the limiting means or the limiting means may be integrat-
ed to the buffers 110, 120. The guide means 115, 125
may on the other hand as such also form the limiting
means or the limiting means may be integrated into the
guide means 115, 125.
[0036] The buffer unit 100 may have a rectangular
form.
[0037] At least one safety gear 70 may further be fix-
edly connected to the buffer unit 100. The at least one
safety gear 70 may act on the counterweight guide rail
28. There may thus be one safety gear 70 acting on the
first counterweight guide rail 28 and a second safety gear
70 acting on the second counterweight guide rail 28.
There may also be two safety gears 70 at each side of
the buffer unit 100.
[0038] Buffers 110, 120 may extend between the coun-
terweight 41 and the buffer unit 100. An upper end of the
buffers 110, 120 may be attached to a bottom portion of
the counterweight 41. A lower end of the buffers 110, 120
may be attached to a roof portion of the buffer unit 100.
The buffers 110, 120 form dampers between the coun-
terweight 41 and the buffer unit 100. The buffers 110,
120 may be formed of an elastic material or they may be
springs or they may be hydraulic buffers. The buffers
110, 120 may be constructed so that they allow only a
certain predetermined maximum vertical distance be-
tween the counterweight 41 and the buffer unit 100.
[0039] Buffer strikers 130, 140 may further be attached
to the bottom of the buffer unit 100. The buffer strikers
130, 140 may strike on separate shock receiving ele-
ments positioned on the bottom of the shaft 20. The shock
receiving elements may be formed of additional bottom
buffers positioned on the bottom of the shaft 20. The
shock receiving elements may be rigid or in case they
are formed as additional bottom buffers they may be
formed of an elastic material or they may be springs or
they may be hydraulic buffers.
[0040] The buffer unit 100 will stop almost immediately
when the safety gears 70 fixedly connected to the buffer
unit 100 are activated to grip on the counterweight guide
rail 28. The counterweight 41 will, however, not stop im-
mediately. The counterweight 41 will instead continue
the downwards directed movement as the counterweight
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41 may glide downwards along the counterweight guide
rails 28 towards the stationary buffer unit 100. The buffers
110, 120 between the counterweight 41 and the buffer
unit 100 will thus receive and absorb the impact of the
counterweight 41. This means that the counterweight 41
and thereby also the car 10 will not stop abruptly when
the safety gears 70 are activated. The jerk of the com-
pensation ropes 43 on the car 10 will be eliminated or
reduced significantly.
[0041] The buffers 110, 120 will also receive and ab-
sorb the impact of the counterweight 41 when the coun-
terweight arrangement hits the bottom of the shaft 20 i.
e. the buffer strikers 130, 140 hit the shock receiving el-
ements on the bottom of the shaft 20. The shock receiving
elements at the bottom of the shaft 20 may thus at least
in some cases be rigid elements. This means that sep-
arate buffers at the bottom of the shaft 20 may not nec-
essary be needed.
[0042] Figure 4 shows a cross-sectional view of a sec-
ond embodiment of an elevator counterweight arrange-
ment according to the invention.
[0043] The elevator counterweight arrangement 200
may comprise a counterweight 41, a buffer unit 100 po-
sitioned below the counterweight 41, buffers 110, 120
positioned between the counterweight 41 and the buffer
unit 100, and at least one safety gear 70 fixedly connect-
ed to the buffer unit 100.
[0044] The counterweight 41 and the buffer unit 100
may be positioned within a common frame 144. The com-
mon frame 144 may be movably supported on the coun-
terweight guide rails 28. The common frame 144 may be
supported with gliding means or roller means 105 on the
counterweight guide rails 28. The counterweight 41 may
further be movably supported within the common frame
144. The counterweight 41 may be supported with gliding
means or roller means 45 on guide rails in the common
frame 144. The buffer unit 100 may be fixedly supported
at a bottom of the common frame 144.
[0045] The hoisting ropes 42 may be connected to an
upper end of the counterweight 41. The hoisting ropes
42 may pass through an opening in the common frame
144 to the upper end of the counter weight 41. The hoist-
ing ropes 42 are not in any way connected to the common
frame 144. The compensation ropes 43 may be connect-
ed to a lower end of the counterweight 41. The compen-
sation ropes 43 may pass through or by the buffer unit
100 e.g. through an opening O1 arranged in the buffer
unit 100. The compensation ropes 43 are not connected
in any way to the buffer unit 100. The compensation ropes
43 are also not connected in any way to the common
frame 144.
[0046] The counterweight 41 may move vertically up-
wards and downwards within the frame 144, whereas the
buffer unit 100 may be fixed within the frame 144.
[0047] The counterweight 41 may be formed of a stack
of weights positioned within a frame 44. The frame 44
may surround the stack of weights. The frame 44 may
have a rectangular form. The stack of weights may be

fixedly attached to the frame 44.
[0048] The buffer unit 100 may be positioned below
the counterweight 41. The counterweight 41 may be sup-
ported with buffers 110, 120 on the buffer unit 100. The
counterweight 41 and the buffer unit 100 may be movable
in relation to each other. The movement may be limited
by the maximum vertical distance between the counter-
weight 41 and the buffer unit 100. The buffer unit 100
may be fixed at the bottom of the common frame 144 and
the counterweight 41 may be movably supported with
gliding means or roller means 45 within the common
frame 144. There is thus no need for additional guide
means between the counterweight 41 and the buffer unit
100. The upwards movement of the counterweight 41
may be restricted with stoppers 145, 146 extending
downwards from the upper horizontal portion of the com-
mon frame 144.
[0049] The buffer unit 100 may have a rectangular
form.
[0050] At least one safety gear 70 may be fixedly con-
nected to the buffer unit 100. The at least one safety gear
70 may act on the counterweight guide rail 28. There may
thus be one safety gear 70 acting on the first counter-
weight guide rail 28 and a second safety gear 70 acting
on the second counterweight guide rail 28. There may
also be two safety gears 70 at each side of the buffer unit
100.
[0051] The at least one safety gear 70 need not nec-
essary be positioned in connection with the buffer unit
100 in this embodiment. The at least one safety gear 70
could be positioned anywhere on the common frame 144.
The at least one safety gear 70 would still be fixedly con-
nected to the buffer unit 100 as the buffer unit 100 is
fixedly attached to the common frame 144.
[0052] Buffers 110, 120 may extend between the coun-
terweight 41 and the buffer unit 100. An upper end of the
buffers 110, 120 may be attached to a bottom portion of
the counterweight 41. A lower end of the buffers 110, 120
may be attached to a roof portion of the buffer unit 100.
The buffers 110, 120 form dampers between the coun-
terweight 41 and the buffer unit 100. The buffers 110,
120 may be formed of an elastic material or they may be
springs or they may be hydraulic buffers.
[0053] Buffer strikers 130, 140 may further be attached
to the bottom of the buffer unit 100. The buffer strikers
130, 140 may strike on separate shock receiving ele-
ments positioned on the bottom of the shaft 20. The shock
receiving elements may be formed of additional bottom
buffers positioned on the bottom of the shaft 20. The
shock receiving elements may be rigid or in case they
are formed as additional bottom buffers they may be
formed of an elastic material or they may be springs or
they may be hydraulic buffers.
[0054] The buffer unit 100 and the thereby also the
common frame 144 will stop almost immediately when
the safety gears 70 are activated to grip on the counter-
weight guide rail 28. The counterweight 41 will, however,
not stop immediately. The counterweight 41 will instead
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continue the downwards directed movement as the coun-
terweight 41 may glide downwards within the common
frame 144 towards the stationary buffer unit 100. The
buffers 110, 120 between the counterweight 41 and the
buffer unit 100 will thus receive and absorb the impact
of the counterweight 41. This means that the counter-
weight 41 and thereby also the car 10 will not stop abrupt-
ly when the safety gears 70 are activated. The jerk of the
compensation ropes 43 on the car 10 will be eliminated
or reduced significantly.
[0055] The buffers 110, 120 will also receive and ab-
sorb the impact of the counterweight 41 when the coun-
terweight arrangement 200 hits the bottom of the shaft
20 i.e. the buffer strikers 130, 140 hit the shock receiving
elements on the bottom of the shaft 20. The shock re-
ceiving elements at the bottom of the shaft 20 may thus
at least in some cases be rigid elements. This means
that separate buffers at the bottom of the shaft 20 may
not be necessary.
[0056] Figure 5 shows a cross section of a safety gear
and figure 6 shows a further cross section of the safety
gear.
[0057] The safety gear 70 comprises a frame 74, a
force element 73, a brake surface 71, and a support sur-
face 72. The frame 74 has a shape of a letter C, whereby
the guide portion of the counterweight guide rail 28 pro-
trudes into the opening in the letter C. The brake surface
71 is at a distance from a first side surface of the guide
portion 28A of the counterweight guide rail 28 and the
support surface 72 is at a distance from an opposite,
second side surface of the guide portion 28A of the coun-
terweight guide rail 28. The force element 73 may be a
roll rotating on a shaft 76. An outer end of the shaft 76
may be supported on a shield 75 of the frame 74. The
outer end of the shaft 76 may pass through an oblong
guide opening in the shield 75. The oblong guide opening
in the shield 75 has the same form as the support surface
72. The support surface 72 may form a straight or inclined
track or the support surface 72 may have any other form.
The support surface 72 may form one or several curved
tracks or one or several curved tracks and straight tracks
positioned after each other in any order. The curvature
of the curved tracks may be the same or they may have
a different curvature.
[0058] The general idea is that the roll 73 is pressed
to the left towards the side surface of the guide portion
28A of the counterweight guide rail 28 when the shaft 76
of the roller 73 moves upwards in the guide opening in
the shield 75. The form of the support surface 72 will
determine the time it takes for the roller 73 to come into
contact with the side surface of the guide portion 28A of
the counterweight guide rail 28 at a certain speed of the
counterweight 41. Once the roller 73 comes into contact
with the side surface of the guide portion 28A and is fur-
ther urged towards the side surface of the guide portion
28A of the counterweight guide rail 28 by the support
surface 72, the safety gear 70 will be moved to the right
so that the brake surface 71 comes into contact with the

opposite side surface of the guide portion 28A of the
counterweight guide rail 28. The safety gear 70 will there-
by start braking with the brake surface 71. The roll 73
can still after this move a bit upwards whereby the braking
force of the brake surface 71 is intensified. The rotation
of the roll 73 will at the upper end of the support surface
72 be stopped, whereby the outer surface of the roll 73
forms a second brake surface against the side surface
of the guide portion 28A of the counterweight guide rail
28.
[0059] There could be two or four or any number of
buffers 110, 120 between the counterweight 41 and the
buffer unit 100.
[0060] There could also be two or four or any number
of guide means 115, 125 between the counterweight 41
and the buffer unit 100.
[0061] There could also be two or four or any number
of buffer strikers 130, 140 attached to the bottom of the
buffer unit 100.
[0062] The invention can be used in connection with
any kind of safety gear arrangement i.e. the use of the
invention is not limited to the safety gear arrangement
disclosed in the figures.
[0063] The invention can be used in connection with
any kind of counterweight guide rail i.e. i.e. the use of the
invention is not limited to the counterweight guide rail
disclosed in the figures.
[0064] The invention can be used in any type of eleva-
tor i.e. the use of the invention is not limited to the elevator
disclosed in the figures. The elevator may or may not be
provided with a machine room. The counterweight could
be positioned on either side wall or on both side walls or
on the back wall of the elevator shaft. The drive, the mo-
tor, the traction sheave, and the machine brake could be
positioned in a machine room or somewhere in the ele-
vator shaft. The car guide rails could be positioned on
opposite side walls of the shaft or on a back wall of the
shaft in a so called ruck-sack elevator.
[0065] 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 counterweight arrangement (200) com-
prising:

a counterweight (41) movably supported in an
elevator shaft (20),
a buffer unit (100) positioned below the counter-
weight (41) and being movably supported in the
elevator shaft (20),
at least one safety gear (70) fixedly connected
to the buffer unit (100), the at least one safety
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gear (70) acting on at least one counterweight
guide rail (28) in the elevator shaft (20),
buffers (110, 120) extending between the coun-
terweight (41) and the buffer unit (100), whereby
the counter weight (41) is supported on the buff-
er unit (100) via the buffers (110, 120) so that
the counterweight (41) and the buffer unit (100)
are movable in relation to each other.

2. The counterweight arrangement (200) according to
claim 1, wherein an upper end of the buffers (110,
120) is attached to the counterweight (41) and a low-
er end of the buffers (110, 120) is attached to the
buffer unit (100).

3. The counterweight arrangement (200) according to
claim 1 or 2, wherein the counterweight (41) is sup-
ported with gliding means or roller means (45) on
the counterweight guide rails (28).

4. The counterweight arrangement (200) according to
any one of claims 1 to 3, wherein the buffer unit (100)
is movably supported on the counterweight guide
rails (28).

5. The counterweight arrangement (200) according to
claim 4, wherein the buffer unit (100) is supported
with gliding means or roller means (105) on the coun-
terweight guide rails (28).

6. The counterweight arrangement (200) according to
any one of claims 1 to 5, wherein guide members
(115, 125) are provided between the counterweight
(41) and the buffer unit (100) in order to keep the
buffer unit (100) in line with the counterweight (41)
when the counterweight (41) and the buffer unit (10)
move in relation to each other.

7. The counterweight arrangement (200) according to
claim 1, wherein the counterweight (41) and the buff-
er unit (100) are positioned within a common frame
(144), the common frame (100) being movably sup-
ported on the counterweight guide rails (28).

8. The counterweight arrangement (200) according to
claim 7, wherein the counterweight (41) is movably
supported within the common frame (144) and the
buffer unit (100) is fixed within the common frame
(144).

9. The counterweight arrangement (200) according to
any one of claims 1 to 8, wherein buffer strikers (130,
140) are attached to a bottom of the buffer unit (100).

10. An elevator comprising an elevator car (10) movably
supported in an elevator shaft (20), a counterweight
(41) movably supported in the shaft (20), hoisting
ropes (42) connecting the elevator car (10) over a

traction sheave (63) positioned in an upper portion
of the elevator shaft (20) to an upper end of the coun-
terweight (41), and compensation ropes (43) con-
necting the car (10) via a tensioning pulley (31) po-
sitioned in a lower portion of the elevator shaft (20)
to a lower end of the counterweight (41), the car (10)
and the counterweight (41) moving in opposite di-
rections upwards and downwards in the elevator
shaft (20), whereby the elevator comprises an ele-
vator counterweight arrangement (200) according to
any one of claims 1 to 9.

11. The elevator according to claim 10, whereby the
hoisting ropes (42) are formed of flat, light-weight
belts, whereby the friction between the traction
sheave (63) and the flat, light-weight belts is high
compared to the friction between a conventional cir-
cular rope and the traction sheave (63).

12. The elevator according to claim 10 or 11, whereby
the elevator is in a high-rise building having a hoisting
height of at least 30 m.
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