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Description
Field of the invention

[0001] Theinventionrelatestoan elevator,in particular
to an elevator meant for transporting passengers and/or
goods. The invention also relates to a wind turbine tower
comprising said elevator.

Background of the invention

[0002] An elevator is sometimes the only means for
traveling between two landings. This is often the case
when the elevator is installed as a service elevator inside
tower-like structure, such as a wind turbine tower, tall
smoke pipe, radio mast or an oil pumping tower. This
kind of installation needs to be provided with an auxiliary
arrangement for traveling between the landings. Usually,
this problem is solved by installing an emergency ladder
in the hoistway. This enables the user to climb between
the landings, for example if the elevator cannot be used
for returning from the top end of the tower structure back
to the entrance landing. The towers are usually narrow
in cross-direction so the elevator structure needs to be
compact. The ladder should also be safe to use. A prob-
lem with known solutions is that the ladder structure has
been difficult to position inside the hoistway such that the
space-efficiency of the elevator is not weakened. Also,
in many cases it has been difficult to arrange the elevator
layout such the ladder can be climbed without being dan-
gerously on the path of the car or the counterweight of
the elevator.

Brief description of the invention

[0003] The object of the invention is, inter alia, to solve
previously described drawbacks of known solutions and
problems discussed later in the description of the inven-
tion. An object of the invention is to introduce a elevator
where a ladder is provided in a hoistway of an elevator
space-efficiently and safely. Embodiments are present-
ed, inter alia, where the counterweights and/or the car
can be guided with simple structures. Embodiments are
presented, inter alia, where at least some of the moving
components move in a space which is separated with a
wall from the path of the person climbing the ladder. This
facilitates safe climbing along the ladder.

[0004] Itis brought forward a new elevator comprising
a hoistway, an elevator car vertically movable in the hoist-
way, a first counterweight and a second counterweight,
which counterweights are each connected to the elevator
car, in particular with a suspension roping. The counter-
weights are vertically movable in the hoistway. The ele-
vator further comprises a first vertical guide profile ar-
ranged to guide the first counterweight, a second vertical
guide profile arranged to guide the second counter-
weight, and a lower platform and an upper platform. The
elevator further comprises a plurality of vertically spaced
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apart horizontal bars connecting said guide profiles and
distributed at regular intervals, in particular over the ver-
tical distance between the upper and lower platform. Said
horizontal bars thereby form cross-pieces of a ladder,
such as ladder rungs or steps or cleats, for people to
climb up or down. Said guide profiles form ladder stiles
for this ladder structure. Preferably, each bar has one
end fixed to the first vertical guide profile and a second
end fixed on the second vertical guide profile. Preferably,
said guide profiles are at a horizontal distance from each
other on one side of the elevator car. Providing the ele-
vator with two counterweights guided with different guide
profiles makes it possible to form a space between the
counterweights which is free to be used for the ladder
structures and for forming a safe space where a user can
climb without being in the path of the counterweight.
[0005] Inapreferred embodiment, the firstguide profile
comprises guide surface(s) for guiding the first counter-
weight and the second guide profile comprises guide sur-
face(s) for guiding the second counterweight. Preferably,
the first counterweight comprises guide element(s) sup-
ported against said guide surface(s) of the first guide pro-
file and the second counterweight comprises guide ele-
ment(s) supported laterally against said guide surface(s)
of the second guide profile.

[0006] In a preferred embodiment, said guide profiles
are also arranged to guide the car. This makes the overall
structure more simple and compact. Accordingly, the el-
evator can be installed in a narrow space. Combining the
guidance of the counterweights and the elevator car also
makes the profile structure more rigid with same amount
of material when compared to a solution where the car
and counterweights are separately guided.

[0007] Inapreferred embodiment, the firstguide profile
comprises guide surface(s) for guiding the car and the
second guide profile comprises guide surface(s) for guid-
ing the car. Preferably, the car comprises guide ele-
ment(s) supported against said guide surface(s) of the
first guide profile and guide element(s) supported later-
ally against said guide surface(s) of the second guide
profile.

[0008] Inapreferred embodiment, the first guide profile
comprises an inside space continuous in the length-di-
rection of the guide profile inside which said guide ele-
ment(s) of the first counterweightis/are arranged to travel
supported laterally against guide surface(s) formed by
inside surface(s) of the inside space and the second
guide profile comprises an inside space continuous in
the length-direction of the guide profile inside which said
guide element(s) of the second counterweight is/are ar-
ranged to travel supported laterally against guide sur-
face(s) formed by inside surface(s) of the inside space.
Thereby, those moving components move in a space
which is separated with a profile wall from the path of the
person climbing the ladder. This facilitates safe climbing
along the ladder. The box-like structure also facilitates
the rigidity of the profile structure.

[0009] Inapreferred embodiment, the firstguide profile
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comprises an inside space continuous in the length-di-
rection of the guide profile inside which said guide ele-
ment(s) of the car is/are arranged to travel supported
laterally against guide surface(s) formed by inside sur-
face(s) of the inside space and the second guide profile
comprises an inside space continuous in the length-di-
rection of the guide profile inside which said guide ele-
ment(s) of the car is/are arranged to travel supported
laterally against guide surface(s) formed by inside sur-
face(s) of the inside space. Thereby, those moving com-
ponents move in a space which is separated with a profile
wall from the path of the person climbing the ladder. This
facilitates safe climbing along the ladder. The box-like
structure alsofacilitates the rigidity of the profile structure.
[0010] Inapreferred embodiment, the firstguide profile
comprises an inside space continuous in the length-di-
rection of the guide profile accommodating the first coun-
terweight (including the weight element(s) and guide el-
ement(s) thereof) inside which space the first counter-
weight) is arranged to travel supported laterally against
guide surface(s) formed by inside surface(s) of the inside
space. The second guide profile correspondingly com-
prises an inside space continuous in the length-direction
of the guide profile accommodating the first counter-
weight (including the weight element(s) and guide ele-
ment(s) thereof) inside which space the second counter-
weight is/are arranged to travel supported laterally
against guide surface(s) formed by inside surface(s) of
the inside space. Thereby, each of the counterweights
moves in a space which is separated with a profile wall
from the path of the person climbing the ladder. This fa-
cilitates safe climbing along the ladder. The large box-
like structure also facilitates the rigidity of the profile struc-
ture, thus forming a rigid base for mounting the horizontal
bars.

[0011] In a preferred embodiment, the first counter-
weightis suspended with a roping connecting the car and
the first counterweight and passing over adiverting wheel
at the upper end of the hoistway, and in that the roping
passes from the diverting wheel to the first counterweight
inside the inside space of the first guide profile and the
second counterweight is suspended with a roping con-
necting the car and the second counterweight and pass-
ing over a diverting wheel at the upper end of the hoist-
way, and in that the roping passes from the diverting
wheel to the second counterweight inside the inside
space of the second guide profile. Thereby, each of the
ropes moves in a space which is separated with a profile
wall from the path of the person climbing the ladder. This
facilitates safe climbing along the ladder.

[0012] In a preferred embodiment, each of the guide
profiles is a tube profile comprising a tubular inside space
wholly or at least essentially closed in lateral directions,
inside which tubular inside spaces the counterweights,
including the weight element(s) and guide element(s)
thereof, are arranged to travel vertically.

[0013] Itis also brought forward a wind turbine tower
comprising an elevator, which elevator is as defined an-
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ywhere above or as defined elsewhere in the application.
Preferably, the wind turbine tower comprises a tower
body on top of which there is a wind turbine rotatable by
wind for generating electricity. The wind turbine tower
body is tubular and inside it there is installed an elevator.
The elevator car is arranged travel between the lower
and upper platforms in a hoistway, which is located inside
the tubular tower body. The machinery of the elevator is
preferably at the lower end of the tower. Thus, the ma-
chinery can be accessed and serviced easily without us-
ing the elevator.

[0014] The elevator is preferably of the type where the
car is arranged to serve two landings. Then, the car pref-
erably responds to calls from landing and/or destination
commands from inside the car so as to serve persons on
the landing(s) and/or inside the elevator car. Preferably,
the car has an interior space suitable for receiving a pas-
senger or passengers. The car may be provided with a
floor, a ceiling, walls and at least one door these all form-
ing together a closable and openable interior space. In
this way, itis well suitable for safely serving passengers.

Brief description of the drawings

[0015] In the following, the present invention will be
described in more detail by way of example and with ref-
erence to the attached drawings, in which

Figure 1 illustrates a first embodiment of an elevator
according to the invention.

Figure 2 illustrates a second embodiment of an ele-
vator according to the invention.

Figures 3a-3e illustrate alternative structures for im-
plementing the elevator of Figure 1.

Figures 4a-4c illustrate alternative structures for im-
plementing the elevator of Figure 2.

Figure 5 illustrates a tower comprising an elevator
according to Figure 1 or 2.

Detailed description

[0016] Figure 1 illustrates an embodiment of an eleva-
tor according to the invention. The elevator comprises a
hoistway H, an elevator car 1, a first counterweight 2a,
12a, 22a, 323, 42a and a second counterweight 2b, 12b,
22b, 32b, 42b vertically movable in the hoistway H. The
elevator further comprises a lower platform P1 and an
upper platform P2. These platforms are in this case plat-
forms which serve as an elevator landing. For the pur-
pose of providing machine-powered driving of the car 1,
the elevator preferably comprises a drive machine which
drives the elevator car 1 under control of an elevator con-
trol system (not shown).

[0017] Each of the counterweights 2a, 12a, 22a, 32a,
42a and 2b, 12b, 22b, 32b, 42b is connected to the ele-
vator car 1 with a suspension roping 5a, 5b. The move-
ment of the counterweights is guided with guide profiles
3a, 13a, 23a, 33a, 43a and 3b, 13b, 23b, 33b, 43b posi-
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tioned at a horizontal distance from each other. A first
vertical guide profile 3a, 13a, 23a, 33a, 43a is arranged
to guide the first counterweight 2a, 12a, 22a, 32a, 42a
and a second vertical guide profile 3b, 13b, 23b, 33b,
43b is arranged to guide the second counterweight 2b,
12b, 22b, 32b, 42b. Providing the elevator with two coun-
terweights guided with different guide profiles makes it
possible to form a space between the counterweights
which is free to be used for the ladder structures and for
forming a safe space where a user can climb without
being in the path of the counterweight. For the purpose
of traveling between the lower and upper landing P1, P2,
the elevator is provided with a ladder structure. This is
implemented such that the elevator comprises a plurality
of vertically spaced apart horizontal bars 4 connecting
said guide profiles 3a, 13a, 23a, 33a, 43a, 3b, 13b, 23b,
33b, 43b and distributed at regular intervals over sub-
stantially the whole vertical distance between the upper
and lower platform P1,P2. Thereby, said horizontal bars
4 form cross-pieces and the guide profiles 3a, 3b form
the side rails of a ladder for people to climb up or down.
The cross pieces 4 are preferably in the form of ladder
rungs or steps or cleats.

[0018] Figures 3a-3e illustrate alternative ways to im-
plement elevator of Figure 1. In each of these, for ena-
bling guidance, the first guide profile 3a, 13a, 23a, 33a,
43a comprises guide surfaces 6a, 16a, 26a, 36a, 46a for
guiding the first counterweight 2a, 12a, 22a, 32a, 42a
and the second guide profile 3b, 13b, 23b, 33b, 43b com-
prises guide surfaces 6b, 16b, 26b, 36b, 46b for guiding
the second counterweight 2b, 12b, 22b, 32b, 42b. The
first counterweight 2a, 12a, 22a, 32a, 42a comprises
guide elements 7a, 17a, 27a, 37a, 47a supported against
said guide surfaces 6a, 16a, 26a, 36a, 46a of the first
guide profile 3a, 13a, 23a, 33a, 43a and the second coun-
terweight 2b, 12b, 22b, 32b, 42b comprises guide ele-
ments 7b, 17b, 27a, 37a, 47b supported laterally against
said guide surfaces 6b, 16b, 26b, 36b, 46b of the second
guide profile 3b, 13b, 23b, 33b, 43b. So as to provide
lateral support in all lateral directions each guide profile
comprises plurality of said guide surfaces facing towards
differentlateral directions against which one of said guide
elements is supported.

[0019] Inthe preferred embodiment, said guide profiles
3a, 13a, 23a, 33a, 43a, 3b, 13b, 23b, 33b, 43b are also
arranged to guide the car 1. This is however not neces-
sary as the car could be guided alternatively in some
other way, for example with its own separate guide pro-
files. In the preferred embodiment, the first guide profile
3a,13a,23a, 33a, 43a comprises guide surfaces 8a, 18a,
28a, 38a, 48a for guiding the car 1 and the second guide
profile 3b, 13b, 23b, 33b, 43b comprises guide surfaces
8b, 18b, 28b, 38b, 48b for guiding the car 1. The car 1
comprises guide element(s) 9a, 19a, 29a, 39a, 49a sup-
ported laterally against said guide surface(s) 8a, 18a,
28a, 38a, 48a of the first guide profile 3a, 13a, 23a, 33a,
43a and the guide element(s) 9b, 19b, 29b, 39b, 49b
supported laterally against said guide surface(s) 8b, 18b,
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28b, 38b, 48b of the second guide profile 3b, 13b, 23b,
33b, 43b.

[0020] The first guide profile 3a, 13a, 23a, 33a, 43a
comprises an inside space 10a, 110a, 210a, 310a, 410a
continuous in the length-direction of the guide profile in-
side which said guide elements 7a, 17a, 27a, 37a, 47a
of the first counterweight 2a, 12a, 22a, 32a, 42a are ar-
ranged to travel supported laterally against guide surfac-
es 6a, 16a, 26a, 36a, 46a formed by inside surfaces of
the inside space 10a, 110a, 210a, 310a, 410a and the
second guide profile 3b, 13b, 23b, 33b, 43b comprises
an inside space 10b, 110b, 210b, 310b, 410b continuous
in the length-direction of the guide profile inside which
said guide element(s) 7b, 17b, 27a, 37a, 47b of the sec-
ond counterweight 2b, 12b, 22b, 32b, 42b are arranged
to travel supported laterally against guide surfaces 6b,
16b, 26b, 36b, 46b formed by inside surface(s) of the
inside space 10b, 210b, 310b, 410b. The inside space
10a, 210a, 310a, 410a of the first guide profile 3a, 13a,
23a, 33a, 43a accommodates the first counterweight 2a,
12a, 22a, 32a, 42a and the inside space 10b, 210b, 310b,
410b of the guide profile 3b, 13b, 23b, 33b, 43b accom-
modates the second counterweight 2b, 12b, 22b, 32b,
42b.

[0021] In particular, each of the guide profiles 3a, 13a,
23a, 33a, 43a, 3b, 13b, 23b, 33b, 43b is a tube profile
comprising said inside space 10a, 210a, 310a, 410a,
10b, 210b, 310b, 410b which is tubular and essentially
closed in lateral direction. The counterweights are ar-
ranged to travelinside the inside spaces 10a,210a, 310a,
410a, 10b, 210b, 310b, 410b of the guide profiles sup-
ported laterally against the guide surfaces formed by in-
side surfaces of said inside spaces 10a, 210a, 310a,
410a, 10b, 210b, 310b, 410b. Said inside spaces 10a,
110a, 210a, 310a 410a, 10b, 210b, 310b, 410b are in
the embodiment of Figures 3a-3c and 3e rectangular in
cross section and in Figure 3d round.

[0022] In the alternative as illustrated in Figure 3b the
firstguide profile13a comprises aninside space 11a, con-
tinuous in the length-direction of the guide profile inside
which said guide element 9a of the car 1 are arranged
to travel supported laterally against guide surfaces 18a
formed by inside surfaces of the inside space 11a and
the second guide profile 3b comprises an inside space
11b continuous in the length-direction of the guide profile
inside which said guide element 19b of the car 1 is ar-
ranged to travel supported laterally against guide surfac-
es 18b formed by inside surfaces of the inside space 11b.
The inside space is open in one lateral direction so as to
allow free vertical traveling of the parts connecting the
guide elements 19a, 19bto the car 1. As an alternative
to the illustrated structure the single guide elements 19a
and 19b could be replaced with several guide elements.
In the alternatives as illustrated in Figures 3a and 3c-3e
there are guide elements 9a and 9b ; 29a and 29b ; 39a
and 39b; 49a and 49b are supported against at least one
guide surface which is not an inside surface of an inside
space of the guide profile in question.
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[0023] The first counterweight 2a, 12a, 22a, 32a, 42a
is suspended with a roping 5a connecting the car 1 and
the first counterweight 2a, 12a, 22a, 32a, 42a such that
the roping passes over a diverting wheel which is located
at the upper end of the hoistway or its proximity. The
roping 5a passes from the diverting wheel to the first
counterweight 2a, 12a, 22a, 32a, 42a inside the inside
space 10a, 110a, 210a, 310a, 410a of the first guide pro-
file 3a, 13a, 23a, 33a, 43a. The second counterweight
2b, 12b, 22b, 32b, 42b is suspended with a roping 5b
connecting the car 1 and the second counterweight 2b,
12b, 22b, 32b, 42b. The roping 5b passes over a diverting
wheel located at the upper end of the hoistway or its
proximity. The roping 5b passes from the diverting wheel
to the second counterweight2b, 12b, 22b, 32b, 42binside
the inside space 10b, 110b, 210b, 310b, 410b of the sec-
ond guide profile 3b, 13b, 23b, 33b, 43b.

[0024] Figure 2 illustrates a second embodiment of an
elevator according to the invention. The elevator com-
prises a hoistway H, an elevator car 1, a first counter-
weight 2a and a second counterweight 2b vertically mov-
able in the hoistway H. The elevator further comprises a
lower platform P1 and an upper platform P2. These plat-
forms P1, P2 are in this case platforms which serve as
an elevator landings. For the purpose of providing ma-
chine-powered driving of the car 1, the elevator prefera-
bly comprises a drive machine which drives the elevator
car 1 under control of an elevator control system (not
shown).

[0025] Each of the counterweights 52a, 62a, 72a and
52b, 62b is connected to the elevator car 1 with a sus-
pension roping 5a, 5b. The movement of the counter-
weights is guided with guide profiles 53a, 63a, 73a, 53b,
63b, 73b positioned at a horizontal distance from each
other. A first vertical guide profile 53a, 63a, 73a is ar-
ranged to guide the first counterweight 52a, 62a, 72a and
a second vertical guide profile 73a, 53b, 63b, 73b is ar-
ranged to guide the second counterweight 52b, 62b, 72b.
Providing the elevator with two counterweights guided
with different guide profiles makes it possible to form a
space between the counterweights which is free to be
used for the ladder structures and for forming a safe
space where a user can climb without being in the path
of the counterweight. For the purpose of traveling be-
tween the lower and upper platform P1, P2, the elevator
is provided with a ladder structure. This is implemented
such that the elevator comprises a plurality of vertically
spaced apart horizontal bars 4 connecting said guide pro-
files 53a, 63a, 73a and 53b, 63b, 73b, which are distrib-
uted at regular intervals over substantially the whole ver-
tical distance between the upper and lower platform P1,
P2. Thereby, said horizontal bars 4 form cross-pieces
and the guide profiles 53a, 63a, 73a, 53b, 63b, 73b form
the side rails of a ladder for people to climb up or down.
The cross pieces 4 are preferably in the form of ladder
rungs or steps or cleats.

[0026] Figures 4a-4c illustrate alternative ways to im-
plement elevator of Figure 1. In each of these, for ena-
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bling guidance, the first guide profile 53a, 63a, 73a com-
prises guide surfaces 56a, 66a, 76a for guiding the first
counterweight52a, 62a, 72a and the second guide profile
53b, 63b, 73b comprises guide surfaces 56b, 66b, 76b
for guiding the second counterweight 52b, 62b, 72b. The
first counterweight 52a, 62a, 72a comprises guide ele-
ments 57a, 67a, 77a supported against said guide sur-
faces 56a, 66a, 76a of the first guide profile 53a, 63a,
73a and the second counterweight 52b, 62b, 72b com-
prises guide elements 57b, 67b, 77b supported laterally
against said guide surfaces 56b, 66b, 76b of the second
guide profile 53b, 63b, 73b. So as to provide lateral sup-
port in all lateral directions each guide profile comprises
plurality of said guide surfaces facing towards different
lateral directions against which one of said guide ele-
ments is supported.

[0027] Inthe preferred embodiment, said guide profiles
53a, 63a, 73a and 53b, 63b, 73b are also arranged to
guide the car 1. This is however not necessary as the
car could be guided alternatively in some other way, for
example with its own separate guide profiles. In the pre-
ferred embodiment, the first guide profile 53a, 63a, 73a
comprises guide surfaces 58a, 68a, 78a for guiding the
car 1 and the second guide profile 53b, 63b, 73b com-
prises guide surfaces 58b, 68b, 78b for guiding the car
1. The car 1 comprises guide element(s) 59a, 69a, 79a
supported laterally against said guide surfaces 58a, 68a,
78a of the first guide profile 53a, 63a, 73a and the guide
element(s) 59b, 69b, 79b supported laterally against said
guide surfaces 58b, 68b, 78b of the second guide profile
53b, 63b, 73b.

[0028] The first guide profile 53a, 63a, 73a comprises
an inside space 510a, 610a, 710a continuous in the
length-direction of the guide profile inside which said
guide elements 57a, 67a, 77a of the first counterweight
52a, 62a, 72a are arranged to travel supported laterally
against guide surfaces 56a, 66a, 76a formed by inside
surfaces of the inside space 510a, 610a, 710a, and the
second guide profile 53b, 63b, 73b comprises an inside
space 510b, 610b, 710b continuous in the length-direc-
tion of the guide profile inside which said guide elements
57b, 67b, 77a of the second counterweight 52b, 62b, 72b
are arranged to travel supported laterally against guide
surfaces 56b, 66b, 76b formed by inside surfaces of the
inside space 510b, 610b, 710b. The weight elements W
of the counterweights 52a, 62a, 72a and 52b, 62b, 72b,
i,e. the elements forming majority of the counterweight
in question, are arranged to travel outside said inside
spaces 510a, 610a, 710a of the guide profiles 53a, 63a,
73a and 53b, 63b, 73b. In the embodiment as illustrated
each inside space 510a, 610a, 710a and 510b, 610b,
710b is open in one lateral direction so as to allow free
vertical traveling of the parts connecting the guide ele-
ments 59a, 69a, 79a and 59b, 69b, 79b to a counter-
weight. Said inside spaces 510a, 610a, 710a and 510b,
610b, 710b are in the embodiment of Figures 4a-4c rec-
tangular in cross section.

[0029] In the alternative as illustrated in Figure 4b the
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first guide profile 63a comprises an inside space 611a,
continuous in the length-direction of the guide profile in-
side which said guide element 69a of the car 1 is arranged
to travel supported laterally against guide surfaces 68a
formed by inside surfaces of the inside space 611a. Re-
spectively, the second guide profile 63b comprises an
inside space 611b continuous in the length-direction of
the guide profile inside which said guide element 69b of
the car 1 is arranged to travel supported laterally against
guide surfaces 68b formed by inside surfaces of the in-
side space 611b. The inside space is open in one lateral
direction so as to allow free vertical traveling of the parts
connecting the guide elements 69a, 69bto the car 1. As
an alternative to the illustrated structure the single guide
elements 69a and 69b could be replaced with several
guide elements. In the alternatives as illustrated in Fig-
ures 4a and 4c there are guide elements 59a and 59b ;
79aand 79b supported against at least one guide surface
which is not an inside surface of an inside space of the
guide profile in question.

[0030] The first counterweight 52a, 62a, 72a is sus-
pended with a roping 5a connecting the car 1 and the
first counterweight 52a, 62a, 72a such that the roping 5a
passes over a diverting wheel which is located at the
upper end of the hoistway or its proximity. The second
counterweight 52b, 62b, 72b is suspended with a roping
5b connecting the car 1 and the first counterweight 52b,
62b, 72b such that the roping 5b passes over a diverting
wheel which is located at the upper end of the hoistway
or its proximity.

[0031] Figure 5 illustrates an embodiment of a wind
turbine tower 80. The wind turbine tower comprises a
tower body on top of which there is a wind turbine rotat-
able by wind for generating electricity. The wind turbine
tower body is tubular and has an elevator installed inside
it. The elevator is as specified in Figures 1 or 2 and the
related description. The elevator is preferably more spe-
cifically implemented as specified in Figures 3a-4c and
the related description. In Figure 5, only part of the ele-
vator structures are illustrated for the sake of clarity. The
elevator car 1 is arranged travel in a hoistway H between
the lower and upper platforms P1, P2, which hoistway H
is located inside the tubular tower 80. The lower platform
is at the lower end of the tower 80 and the upper platform
P2 is at the upper end of the tower. The machinery of the
elevator is preferably at the lower end of the tower 80.
Thus, the machinery M can be accessed and serviced
easily without using the elevator, which would not even
be safe if the elevator is in need of servicing. For this
purpose, itis preferable that between each counterweight
2a, 12a, 22a, 32a, 42a, 52a, 62a, 72a and 2b, 12b, 22b,
32b, 42b, 52b, 62b, 72b and the car 1 there is a roping
81a, 81b connecting the counterweight in question and
the car 1. The roping 81a and 81b preferably pass be-
tween the car 1 and its counterweight in similar manner
asillustratedin Figures 1 or 2, butwith a vertically inverted
structure. Each of these ropings 81a, 81b then pass from
the car 1 to the counterweight 2a, 12a, 22a, 32a, 42a,
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52a, 62a, 72a; 2b, 12b, 22b, 32b, 42b, 52b, 62b, 72b
around a diverting wheel 82a, 82b mounted at the lower
end of the tower 80 and rotated by a machinery M. The
diverting wheels preferably are rotated by a common ma-
chinery. The machinery M may alternatively be posi-
tioned in the upper end of the tower, for example to rotate
the diverting wheels (illustrated in Figures 1 and 2)
around which the ropings 5a, 5b pass.

[0032] The bars 4 and the guide profiles are preferably
metallic so as to ensure adequate strength and rigidity.
The bars 4 are preferably elongated members as illus-
trated in the Figures. The bars 4 preferably connect the
guide profiles 3a, 13a, 23a, 33a, 43a and 3b, 13b, 23b,
33b, 43b ; 53a, 63a, 73a and 53b, 63b, 73b to each other
rigidly thus facilitating rigidity of the overall structure.
Preferably, each bar 4 has one end fixed to the first guide
profile 3a, 13a, 23a, 33a, 43a ; 53a, 63a, 73a and a sec-
ond end fixed on the second guide profile 3b, 13b, 23b,
33b, 43b ; 53b, 63b, 73b. As an alternative to this kind
of directfixing, the bars 4 can be fixed to the guide profiles
to the first guide profile 3a, 13a, 23a, 33a, 43a ; 53a, 63a,
73a and a second end fixed on the second guide profile
3b, 13b, 23b, 33b, 43b ; 53b, 63b, 73b via additional fixing
parts (not necessary parts, illustrated in broken line in
Figures).

[0033] The bars 4 are close to each other such that a
person can climb along them. For this end, itis preferable
that the bars 4 have more than 20 cm and less than 70
cm free vertical distance between them. Preferably, the
bars are distributed such that there are at least 2 bars
per meter. The bars 4 are preferably distributed equidis-
tantly. Further for facilitating safe climbing, the elevator
comprises a free space between the paths of the coun-
terweights 2a, 12a, 22a, 32a, 42a and 2b, 12b, 22b, 32b,
42b ; 52a, 62a, 72a and 52b, 62b, 72b in which space a
user can climb up or down along the horizontal bars 4.
The first guide profile 3a, 13a, 23a, 33a, 43a ; 53a, 63a,
73a and the second guide profile 3b, 13b, 23b, 33b, 43b ;
53b, 63b, 73b are at a horizontal distance from each oth-
er, preferably on one side of the elevator car 1 as illus-
trated. This facilitates the space-effieciency of the eleva-
tor. For the same purpose, it is preferable that the first
guide profile 3a, 13a, 23a, 33a, 43a ; 53a, 63a, 73a and
the second guide profile 3b, 13b, 23b, 33b, 43b ; 53b,
63b, 73b are placed on a vertical plane which is parallel
to the wall of the elevator car 1.

[0034] The invention could be implemented with differ-
ent amount of guide elements than what is shown in the
Figures. The guide elements may be in the form of guide
rollers or sliders, which components are well known in
the field. The ropings can each comprise one rope or a
plurality of ropes. Said ropes may be in any form, such
as in the the form of a belt or a conventional rope with
round cross section.

[0035] Itistobe understood thatthe above description
and the accompanying Figures are only intended to illus-
trate the present invention. It will be apparent to a person
skilled in the art that the inventive concept can be imple-
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mented in various ways. The invention and its embodi-
ments are not limited to the examples described above
but may vary within the scope of the claims.

Claims
1. An elevator comprising

- a hoistway (H),

- an elevator car (1),

- a first counterweight (2a, 12a, 22a, 323, 42a,
52a, 623, 72a) and a second counterweight (2b,
12b, 22b, 32b, 42b, 52b, 62b, 72b), which coun-
terweights are each connected to the elevator
car (1),

- a first vertical guide profile (3a, 13a, 23a, 33a,
43a, 53a, 63a, 73a) arranged to guide the first
counterweight (2a, 12a, 223, 32a,42a, 52a, 62a,
72a),

- a second vertical guide profile (3b, 13b, 23b,
33b, 43b, 53b, 63b, 73b) arranged to guide the
second counterweight (2b, 12b, 22b, 32b, 42b,
52b, 62b, 72b),

- a lower platform (P1),

- an upper platform (P2),

characterized in that the elevator comprises a plu-
rality of vertically spaced apart horizontal bars (4)
connecting said guide profiles (3a, 13a, 23a, 33a,
43a, 53a, 63a, 73a and 3b, 13b, 23b, 33b, 43b, 53b,
63b, 73b) and distributed at regular intervals be-
tween the upper and lower platform (P1,P2).

2. An elevator according to claim 1, characterized in
that the first guide profile (3a, 13a, 23a, 33a, 43a,
53a, 63a, 73a) comprises guide surface(s) (6a, 16a,
26a, 36a, 46a, 56a, 66a, 76a) for guiding the first
counterweight (2a, 12a, 22a, 32a, 42a, 52a, 62a,
72a) and the second guide profile (3b, 13b, 23b, 33b,
43b, 53b, 63b, 73b) comprises guide surface(s) (6b,
16b, 26b, 36b, 46b, 56b, 66b, 76b) for guiding the
second counterweight (2b, 12b, 22b, 32b, 42b, 52b,
62b, 72b).

3. An elevator according to claim 2, characterized in
that the first counterweight (2a, 12a, 22a, 32a, 42a,
52a, 62a, 72a) comprises guide element(s) (7a, 17a,
27a,37a,47a,57a,67a, 77a) supported against said
guide surface(s) (6a, 16a, 26a, 36a, 46a, 56a, 66a,
76a) of the first guide profile (3a, 13a, 23a, 33a, 433,
53a, 63a, 73a), and the second counterweight (2b,
12b, 22b, 32b, 42b, 52b, 62b, 72b) comprises guide
element(s) (7b, 17b, 27b, 37b, 47b, 57b, 67b, 77b)
supported against said guide surface(s) (6b, 16b,
26b, 36b, 46b, 56b, 66b, 76b) of the second guide
profile (3b, 13b, 23b, 33b, 43b, 53b, 63b, 73b.
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4.

An elevator according to any one of the preceding
claims, characterized in that said guide profiles (3a,
13a, 233, 33a,43a,53a, 63a, 73a, 3b, 13b, 23b, 33b,
43b, 53b, 63b, 73b) are also arranged to guide the
car (1).

An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(3a, 13a, 23a, 33a, 43a, 53a, 63a, 73a) comprises
guide surface(s) (8a, 18a, 28a, 38a, 48a, 58a, 68a,
78a) for guiding the car (1) and the second guide
profile (3b, 13b, 23b, 33b, 43b, 53b, 63b, 73b) com-
prises guide surface(s) (8b,18b, 28b, 38b, 48b, 58b,
68b, 78b) for guiding the car (1).

An elevator according to claim 5, characterized in
that the car (1) comprises guide element(s) (9a, 19a,
29a, 393,493, 5943, 69a, 79a) supported against said
guide surface(s) (8a, 18a, 28a, 38a, 48a, 58a, 68a,
78a) of the first guide profile (3a, 13a, 2343, 33a, 433,
53a, 63a, 73a) and guide element(s) (9b, 19b, 29b,
39b, 49b, 59b, 69a, 79b) supported against said
guide surface(s) (8b,18b, 28b, 38b, 48b, 58b, 68b,
78b) of the second guide profile (3b, 13b, 23b, 33b,
43b, 53b, 63b, 73b).

An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(3a, 13a, 23a, 33a, 43a, 53a, 63a, 73a) comprises
aninside space (10a, 210a, 310a, 410a, 510a, 610a,
710a) inside which said guide element(s) (7a, 17a,
27a, 37a, 47a, 57a, 67a, 77a) of the first counter-
weight (2a, 12a, 22a, 32a, 42a, 52a, 62a, 72a) is/are
arranged to travel supported against guide sur-
face(s) (6a, 16a, 26a, 36a, 46a, 56a, 66a, 76a)
formed by inside surface(s) of the inside space (10a,
210a, 310a,410a,510a,610a, 710a) and the second
guide profile (3b, 13b, 23b, 33b, 43b, 53b, 63b, 73b)
comprises an inside space (10b, 210b, 310b, 410b,
510b, 610b, 710b) inside which said guide ele-
ment(s) (7b, 17b, 27b, 37b, 47b, 57b, 67b, 77b) of
the second counterweight (2b, 12b, 22b, 32b, 42b,
52b, 62b, 72b) is/are arranged to travel supported
against guide surface(s) (6b, 16b, 26b, 36b, 46b,
56b, 66b, 76b) formed by inside surface(s) of the
inside space (10b, 210b, 310b, 410b, 510b, 610b,
710b).

An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(13a, 63a) comprises an inside space (11a, 611a)
inside which said guide element(s) (19a, 69a) of the
car (1) is/are arranged to travel supported against
guide surface(s) (18a, 68a) formed by inside sur-
face(s) of the inside space (11a, 611a) and the sec-
ond guide profile (13b, 63b) comprises an inside
space (11b, 611b) inside which said guide ele-
ment(s) (19b, 69b) of the car (1) is/are arranged to
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travel supported against guide surface(s) (18b, 68b)
formed by inside surface(s) of the inside space (11b,
611b).

An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(3a, 13a, 23a, 33a, 43a) comprises an inside space
(10a, 110a, 210a, 310a, 410a) accommodating the
first counterweight (2a, 12a, 22a, 32a, 42a) and in-
side which the first counterweight (2a, 12a, 22a, 323,
42a) is arranged to travel, and in that the second
guide profile (3b, 13b, 23b, 33b, 43b) comprises an
inside space (10b, 110b, 210b, 310b, 410b) accom-
modating the second counterweight (2b, 12b, 22b,
32b, 42b) and inside which the second counter-
weight (2b, 12b, 22b, 32b, 42b) is arranged to travel.

An elevator according to any one of the preceding
claims, characterized in that the first counterweight
(2a, 12a, 22a, 32a, 42a) is suspended with a roping
(5a) connecting the car (1) and the first counter-
weight (2a, 12a, 22a, 32a, 42a ) and passing over a
diverting wheel (d,) at the upper end of the hoistway
(H), and in that the roping (5a) passes from the di-
verting wheel (d,) to the first counterweight (2a, 12a,
22a, 32a, 42a) inside the inside space (10a, 110a,
210a, 310a, 410a) of the first guide profile (3a, 13a,
23a, 33a, 43a) and the second counterweight (2b,
12b, 22b, 32b, 42b) is suspended with a roping (5b)
connecting the car (1) and the second counterweight
(2b, 12b, 22b, 32b, 42b) and passing over a diverting
wheel (dp,) at the upper end of the hoistway (H), and
in that the roping (5b) passes from the diverting
wheel (dp,) to the second counterweight (2b, 12b,
22b, 32b, 42b) inside the inside space (10b, 110b,
210b, 310b, 410b) of the second guide profile (3b,
13b, 23b, 33b, 43b).

An elevator according to any one of the preceding
claims, characterized in that each of the guide pro-
files (3a, 13a, 23a, 33a, 43a and 3b, 13b, 23b, 33b,
43b) is a tube profile comprising a tubular inside
space (10a, 210a, 310a, 410a and 10b, 210b, 310b,
410b), inside which tubular inside space (10a, 210a,
310a, 410a and 10b, 210b, 310b, 410b) the coun-
terweights (2a, 12a, 22a, 32a, 42a and 2b, 12b, 22b,
32b, 42b), including the weight element(s) and guide
element(s) thereof, are arranged to travel vertically.

An elevator according to any one of the preceding
claims, characterized in that each bar (4) has one
end fixed to the first vertical guide profile (3a, 13a,
23a, 33a,43a,534a,63a, 73a) and a second end fixed
on the second vertical guide profile (3b, 13b, 23b,
33b, 43b, 53b, 63b, 73b).

A wind turbine tower (80) comprising an elevator,
characterized in that the elevator is as defined in
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any one of the preceding claims.

Amended claims in accordance with Rule 137(2)
EPC.

1. An elevator comprising

- a hoistway (H),

- an elevator car (1),

- a first counterweight (2a, 12a, 22a, 32a, 42a,
52a, 62a, 72a) and a second counterweight (2b,
12b, 22b, 32b, 42b, 52b, 62b, 72b), which coun-
terweights are each connected to the elevator
car (1),

- a first vertical guide profile (3a, 13a, 23a, 33a,
43a, 53a, 63a, 73a) arranged to guide the first
counterweight (2a, 12a, 22a, 32a,42a, 52a, 62a,
72a),

- a second vertical guide profile (3b, 13b, 23b,
33b, 43b, 53b, 63b, 73b) arranged to guide the
second counterweight (2b, 12b, 22b, 32b, 42b,
52b, 62b, 72b),

- a lower platform (P1),

- an upper platform (P2),

characterized in that the elevator comprises a plu-
rality of vertically spaced apart horizontal bars (4)
connecting said guide profiles (3a, 13a, 23a, 33a,
43a, 53a, 63a, 73a and 3b, 13b, 23b, 33b, 43b, 53b,
63b, 73b) and distributed at regular intervals be-
tween the upper and lower platform (P1,P2), said
horizontal bars (4) forming the crosspieces of a lad-
der for people to climb up or down.

2. An elevator according to claim 1, characterized
in that the first guide profile (3a, 13a, 23a, 33a, 433,
53a, 63a, 73a) comprises guide surface(s) (6a, 16a,
26a, 36a, 46a, 56a, 66a, 76a) for guiding the first
counterweight (2a, 12a, 22a, 32a, 42a, 52a, 62a,
72a) and the second guide profile (3b, 13b, 23b, 33b,
43b, 53b, 63b, 73b) comprises guide surface(s) (6b,
16b, 26b, 36b, 46b, 56b, 66b, 76b) for guiding the
second counterweight (2b, 12b, 22b, 32b, 42b, 52b,
62b, 72b).

3. An elevator according to claim 2, characterized
in that the first counterweight (2a, 12a, 22a, 32a,
42a,52a, 62a, 72a) comprises guide element(s) (7a,
17a,27a,37a,47a,57a,67a, 77a) supported against
said guide surface(s) (6a, 16a, 26a, 36a, 46a, 56a,
66a, 76a) of the first guide profile (3a, 13a, 23a, 334,
43a, 53a, 63a, 73a), and the second counterweight
(2b, 12b, 22b, 32b, 42b, 52b, 62b, 72b) comprises
guide element(s) (7b, 17b, 27b, 37b, 47b, 57b, 67b,
77b) supported against said guide surface(s) (6b,
16b, 26b, 36b, 46b, 56b, 66b, 76b) of the second
guide profile (3b, 13b, 23b, 33b, 43b, 53b, 63b, 73b.



15 EP 2784 017 A1 16

4. An elevator according to any one of the preceding
claims, characterized in that said guide profiles (3a,
13a,23a, 334, 43a, 53a, 63a, 73a, 3b, 13b, 23b, 33D,
43b, 53b, 63b, 73b) are also arranged to guide the
car (1).

5. An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(3a, 13a, 23a, 33a, 43a, 53a, 63a, 73a) comprises
guide surface(s) (8a, 18a, 28a, 38a, 48a, 58a, 68a,
78a) for guiding the car (1) and the second guide
profile (3b, 13b, 23b, 33b, 43b, 53b, 63b, 73b) com-
prises guide surface(s) (8b,18b, 28b, 38b, 48b, 58b,
68b, 78b) for guiding the car (1).

6. An elevator according to claim 5, characterized
in that the car (1) comprises guide element(s) (9a,
19a,29a, 393,494, 59a, 69a, 79a) supported against
said guide surface(s) (8a, 18a, 28a, 38a, 48a, 58a,
68a, 78a) of the first guide profile (3a, 13a, 23a, 333,
43a, 53a, 63a, 73a) and guide element(s) (9b, 19b,
29b, 39b, 49b, 59b, 69a, 79b) supported against said
guide surface(s) (8b,18b, 28b, 38b, 48b, 58b, 68b,
78b) of the second guide profile (3b, 13b, 23b, 33b,
43b, 53b, 63b, 73b).

7. An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(3a, 13a, 23a, 33a, 43a, 53a, 63a, 73a) comprises
aninside space (10a,210a,310a, 410a, 510a, 6103,
710a) inside which said guide element(s) (7a, 17a,
27a, 37a, 47a, 57a, 67a, 77a) of the first counter-
weight (2a, 12a, 22a, 32a, 42a, 52a, 62a, 72a) is/are
arranged to travel supported against guide sur-
face(s) (6a, 16a, 26a, 36a, 46a, 56a, 66a, 76a)
formed by inside surface(s) of the inside space (10a,
210a,310a,410a,510a,610a, 710a) and the second
guide profile (3b, 13b, 23b, 33b, 43b, 53b, 63b, 73b)
comprises an inside space (10b, 210b, 310b, 410b,
510b, 610b, 710b) inside which said guide ele-
ment(s) (7b, 17b, 27b, 37b, 47b, 57b, 67b, 77b) of
the second counterweight (2b, 12b, 22b, 32b, 42b,
52b, 62b, 72b) is/are arranged to travel supported
against guide surface(s) (6b, 16b, 26b, 36b, 46b,
56b, 66b, 76b) formed by inside surface(s) of the
inside space (10b, 210b, 310b, 410b, 510b, 610b,
710b).

8. An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(13a, 63a) comprises an inside space (11a, 611a)
inside which said guide element(s) (19a, 69a) of the
car (1) is/are arranged to travel supported against
guide surface(s) (18a, 68a) formed by inside sur-
face(s) of the inside space (11a, 611a) and the sec-
ond guide profile (13b, 63b) comprises an inside
space (11b, 611b) inside which said guide ele-
ment(s) (19b, 69b) of the car (1) is/are arranged to
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travel supported against guide surface(s) (18b, 68b)
formed by inside surface(s) of the inside space (11b,
611b).

9. An elevator according to any one of the preceding
claims, characterized in that the first guide profile
(3a, 13a, 23a, 33a, 43a) comprises an inside space
(10a, 110a, 210a, 310a, 410a) accommodating the
first counterweight (2a, 12a, 22a, 32a, 42a) and in-
side which the first counterweight (2a, 12a, 22a, 32a,
42a) is arranged to travel, and in that the second
guide profile (3b, 13b, 23b, 33b, 43b) comprises an
inside space (10b, 110b, 210b, 310b, 410b) accom-
modating the second counterweight (2b, 12b, 22b,
32b, 42b) and inside which the second counter-
weight (2b, 12b, 22b, 32b, 42b) is arranged to travel.

10. An elevator according to any one of the preceding
claims,

characterized in that the first counterweight (2a,
12a, 22a, 32a, 42a) is suspended with a roping (5a)
connecting the car (1) and the first counterweight
(2a,12a, 22a, 32a, 42a) and passing over adiverting
wheel (d,) at the upper end of the hoistway (H), and
in that the roping (5a) passes from the diverting
wheel (d,) to the first counterweight (2a, 12a, 22a,
32a, 42a) inside the inside space (10a, 110a, 210a,
310a, 410a) of the first guide profile (3a, 13a, 23a,
33a, 43a) and the second counterweight (2b, 12b,
22b, 32b, 42b) is suspended with a roping (5b) con-
necting the car (1) and the second counterweight
(2b, 12b, 22b, 32b, 42b) and passing over adiverting
wheel (d,,) at the upper end of the hoistway (H), and
in that the roping (5b) passes from the diverting
wheel (dp,) to the second counterweight (2b, 12b,
22b, 32b, 42b) inside the inside space (10b, 110b,
210b, 310b, 410b) of the second guide profile (3b,
13b, 23b, 33b, 43b).

11. An elevator according to any one of the preceding
claims,

characterized in that each of the guide profiles (3a,
13a, 23a, 33a, 43a and 3b, 13b, 23b, 33b, 43b) is a
tube profile comprising a tubular inside space (10a,
210a,310a, 410a and 10b,210b, 310b, 410b), inside
which tubular inside space (10a, 210a, 310a, 410a
and 10b, 210b, 310b, 410b) the counterweights (2a,
12a, 22a, 32a, 42a and 2b, 12b, 22b, 32b, 42b), in-
cluding the weight element(s) and guide element(s)
thereof, are arranged to travel vertically.

12. An elevator according to any one of the preceding
claims,

characterized in that each bar (4) has one end fixed
to the first vertical guide profile (3a, 13a, 23a, 33a,
43a, 53a, 63a, 73a) and a second end fixed on the
second vertical guide profile (3b, 13b, 23b, 33b, 43b,
53b, 63b, 73b).
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13. A wind turbine tower (80) comprising an elevator,
characterized in that the elevator is as defined in
any one of the preceding claims.
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