woO 20247256743 A1 |0 00000 K00 0 00 00 00

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
19 December 2024 (19.12.2024)

(10) International Publication Number

WO 2024/256743 Al

WIPO I PCT

(51) International Patent Classification:
B66B 7/02 (2006.01)

(21) International Application Number:
PCT/FI2023/050347

(22) International Filing Date:
12 June 2023 (12.06.2023)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant: KONE CORPORATION [FI/FI]; Kartanontie
1, 00330 HELSINKI (FI).

(72) Inventors: GUGLIELMO, Marco, c/o KONE Corpo-
ration, Kartanontie 1, 00330 HELSINKI (FI). AAL-
TONEN, Emil; c/o KONE Corporation, Kartanontie 1,
00330 HELSINKI (FI). MERILAINEN, Marko; c/o

(74)

@81)

KONE Corporation, Kartanontie 1, 00330 HELSINKI
(FI). HAWKINS, Giovanni, c/o0 KONE Corporation, Kar-
tanontie 1, 00330 HELSINKI (FI). KAPANEN, Tomi; c/
0 KONE Corporation, Kartanontie 1, 00330 HELSINKI
(FI). PUKKILA, Petri, c/o KONE Corporation, Kartanon-
tie 1, 00330 HELSINKI (FI). BRUCKER, Jiirgen; c/o
KONE Corporation, Kartanontie 1, 00330 HELSINKI (FI).
PONKKA, Juha; c/o KONE Corporation, Kartanontie 1,
00330 HELSINKI (FI). ALVESALO, Mika; c/o KONE
Corporation, Kartanontie 1, 00330 HELSINKI (FI).

Agent: BERGGREN OY, Eteldinen Rautatickatu 10 A,
P.O. Box 16, 00101 HELSINKI (FI).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(54) Title: CONNECTING PART FOR A HOLLOW GUIDE RAIL, GUIDE RAIL ASSEMBLY, ELEVATOR AND METHOD FOR

ASSEMBLING A HOLLOW GUIDE RAIL

FIG. 4

(57) Abstract: The connecting part (1) for connecting first and second T-shaped guide rail parts (2a, 2b) of a hollow guide rail (2, 12)
of an elevator to each other comprises first and second stem portions (1a, 1b) configured to contact sides (5a, 5Sb) of the stems (5) of the
guide rail parts (2a, 2b), first and second arm portions (1c, 1d) configured to contact arms (3, 4) of the guide rail parts (2a, 2b), the arm
portions (1c, 1d) being configured to be attached to the respective arms (3, 4) by means of threaded fastening elements (8) configured
to be inserted through the arms (3, 4) of the guide rail parts (2a, 2b) and through the arm portions (1c, 1d) of the connecting part (1),
and by means of threaded counterparts (9) configured to be engaged with the threaded fastening elements (8), the connecting part (1)
being configured to deform as a result of the mutual tightening of said threaded fastening elements (8) and the respective threaded

[Continued on next page]



WO 2024/256743 A | [IN 100000000000V 0O 00O

HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE,LR,LS, MW, MZ NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE

counterparts (9) and to exert a force on the inner surfaces of the guide rail parts (2a, 2b).



10

15

20

25

30

WO 2024/256743 PCT/F12023/050347

CONNECTING PART FOR A HOLLOW GUIDE RAIL, GUIDE RAIL
ASSEMBLY, ELEVATOR AND METHOD FOR ASSEMBLING A HOLLOW
GUIDE RAIL

Technical field of the invention

The present invention relates to a connecting part for connecting a first guide
rail part and a second guide rail part of a hollow guide rail of an elevator to
each other, as defined in claim 1. The invention also concerns a guide rail
assembly for an elevator, an elevator, and a method for assembling a hollow
guide rail of an elevator.

Background of the invention

Most elevators are provided with vertical guide rails, which are used for guiding
an elevator car and/or a counterweight. Often the elevator is provided with own
guides rail for both the elevator car and the counterweight. The guide rails run
in the vertical direction from the bottom to the top of the shaft. Typically, each
guide rail consists of several vertical segments. The guide rails are assembled
by connecting those segments to each other on-site. A typical guide rail has a
T-shaped cross-sectional profile. The arms of the profile are used for attaching
the guide rail to the elevator shaft, usually via guide rail brackets. The stem of
the profile forms a nose that functions as support surfaces for the elevator car
or the counterweight. The guide rail segments may be hollow parts. Such
hollow guide rail parts can be attached to each other by inserting into two
successive guide rail parts a connecting part, which can be called as a
fishplate. The ends of the guide rail parts are provided with holes and the
fishplate is provided with corresponding holes. Bolts are inserted through the
holes and washers and nuts are used for forming a bolt joint.

The guide rail parts are typically steel profiles. The fishplates can be extruded
aluminum parts, which bring some disadvantages. For instance, there needs
to be a loose fit between the fishplate and the guide rail parts to allow
convenient assembly and to avoid problems caused by different thermal
expansion coefficients of steel and aluminum. The loose fit can cause noise
and premature wear of the sliding guide shoes of the counterweight or elevator
car.
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Summary of the invention

An object of the present invention is to provide an improved connecting part
for connecting a first guide rail part and a second guide rail part of a hollow
guide rail of an elevator to each other, wherein each of said guide rail parts
has a T-shaped cross-sectional profile comprising a stem, a first arm and a
second arm. The characterizing features of the connecting part according to
the invention are given in claim 1. Other objects of the invention are to provide
an improved guide rail assembly for an elevator, an elevator, and a method for
assembling a hollow guide rail of an elevator.

The connecting part according to the invention is made of sheet metal and has
a first end that is configured to be inserted into the first guide rail part and a
second end that is configured to be inserted into the second guide rail part.
The connecting part comprises
- afirst stem portion configured to contact a first side of the stem of each
of the guide rail parts,
- asecond stem portion configured to contact a second side of the stem
of each of the guide rail parts,
- afirst arm portion configured to contact the first arm of each of the guide
rail parts, and
- asecond arm portion configured to contact the second arm of each of
the guide rail parts.

Each arm portion of the connecting part is configured to be attached to the
respective arm of the first guide rail part and the second guide rail part by
means of at least one threaded fastening element that is configured to be
inserted through the arm of the guide rail part and through the arm portion of
the connecting part and by means of a threaded counterpart that is configured
to be engaged with the threaded fastening element.

The connecting part is configured to deform as a result of the mutual tightening
of said threaded fastening elements and the respective threaded counterparts
and to exert a force on the inner surfaces of the guide rail parts.

The connecting part according to the invention helps avoiding the problems of
the prior art solutions. The connecting part is less expensive to manufacture
than extruded aluminum parts. The connecting part is self-aligning in the joint
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3
and thus reduces the assembly time of the guide rails. The connecting part
also increases the stiffness of the guide rail and provides better ride comfort
for the elevator.

According to an embodiment of the invention, the connecting part is configured
such that said deforming of the connecting part exerts a force on the inner
surfaces of the first and second sides of the stems of the guide rail parts. The
connecting part is configured such that the force exerted on the inner surfaces
of the sides of the stems is small to avoid deformation of guide surfaces of the
guide rail.

According to an embodiment of the invention, the connecting part is configured
such that said deforming of the connecting part exerts a force on the inner
surfaces of the tops of the stems of the guide rail parts. Also the force exerted
on the inner surfaces of the tops of the stems should be relatively small to
avoid deformation of the stem.

According to an embodiment of the invention, the connecting part is configured
such that said deforming of the connecting part exerts a force on the inner
surfaces of the arms of the guide rail parts on the sides that are opposite to
the stems of the guide rail parts. The forces exerted on the inner surfaces of
the arms can be slightly greater than the forces exerted on the inner surfaces
of the stem. However, the forces should be small enough to avoid significant
deformation of the guide rail parts.

According to an embodiment of the invention, as a result of the mutual
tightening of each threaded fastening element and the respective threaded
counterpart, the connecting part is configured to deform plastically around said
threaded fastening element.

According to an embodiment of the invention, the connecting part is an open
profile. Less force is needed for deforming an open profile than a closed profile.
A connecting part with an open profile is thus easier to assemble and easier to
configure such that deformation of the guide rail parts is avoided.

According to an embodiment of the invention, the connecting part is made of
steel. By using connecting parts made of steel with guide rails that are made
of steel, problems caused by different thermal expansion coefficients can be
avoided.
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The guide rail assembly according to the invention comprises

- afirst guide rail part and a second guide rail part, each of the guide rail
parts being hollow parts having a T-shaped cross-sectional profile
comprising a stem, a first arm and a second arm;

- aconnecting part defined above inserted into the first guide rail part and
into the second guide rail part;

- at least one threaded fastening element inserted through each arm of
each of the first guide rail part and the second guide rail part and
through the respective arm portion of the connecting part; and

- a threaded counterpart for each threaded fastening element, the
threaded counterpart being engaged with the respective threaded
fastening element and tightened to deform the connecting part.

According to an embodiment of the invention, each arm of each guide rail part
is provided with a first attachment hole arranged on the side opposite to the
stem of the guide rail part and with a second attachment hole arranged on the
side of the stem for receiving said threaded fastening element, and each of the
first arm portion and the second arm portion of the connecting part is provided
with an attachment hole that is configured to be aligned with the first
attachment hole of the respective arm of the guide rail part and has a smaller
diameter than the first attachment hole, and the threaded fastening element or
the counterpart is provided with a flange surface that is configured to contact
the connecting part around said attachment hole of the connecting part when
the counterpart is tightened to deform the connecting part.

According to an embodiment of the invention, each threaded fastening element
has a tapered head. This facilitates aligning of the attachment holes of the
connecting part and the guide rail parts.

The elevator according to the invention comprises a guide rail assembly
defined above.

According to an embodiment of the invention, the guide rail assembly is part
of a guide rail of a counterweight of the elevator. Hollow guide rails are typically
used for guiding counterweights, as the counterweight guide rails do not
usually need to withstand forces exerted by safety gears.

The method according to the invention comprises the steps of
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- providing

a first guide rail part and a second guide rail part, each of the
guide rail parts being a hollow part having a T-shaped cross-
sectional profile comprising a stem, a first arm and a second arm,
a connecting part defined above,

at least one threaded fastening element for each arm of each of
the first guide rail part and the second guide rail part, configured
to be inserted through the respective arm and through the
respective arm portion of the connecting part, and

a threaded counterpart for each threaded fastening element, the
threaded counterpart being configured to be engaged with the
threaded fastening element and tightened to deform the
connecting part;

- inserting a first end of the connecting part into the first guide rail part;

- engaging a second end of the connecting part with the second guide
rail part; and

- attaching the first end of the connecting part to the first guide rail part
by means of said threaded fastening elements and threaded
counterparts; and

- attaching the second guide rail part to the connecting part by means of
said threaded fastening elements and threaded counterparts.

Brief description of the drawings

Embodiments of the invention are described below in more detail with
reference to the accompanying drawings, in which

Fig. 1 shows schematically a simplified view of an elevator,

Fig. 2 shows parts of a guide rail assembly according to an embodiment of the

invention,

Fig. 3 shows part of two guide rail parts connected to each other,

Fig. 4 shows a partly cross-sectional view of a guide rail assembly according
to an embodiment of the invention,

Fig. 5 shows an end view of a guide rail assembly according to another
embodiment of the invention,
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Fig. 6 shows a cross-sectional view of a guide rail assembly according to an
embodiment of the invention, and

Fig. 7 shows as a flow chart the method according to the invention.

Detailed description of embodiments of the invention

Figure 1 shows a simplified schematic view of an elevator. The elevator
comprises an elevator car 11 and a counterweight 17 which are configured to
be moved in the vertical direction in an elevator shaft 10. For the sake of clarity,
many parts of the elevator, such as end buffers for the elevator car 11 and the
counterweight 17 have been omitted in figure 1. The elevator car 11 is
connected to the counterweight 17 via a hoisting member 13. The hoisting
member 13 can be, for example, a steel wire, a belt, such as a toothed belt or
a flat belt, a carbon fiber rope or a coated rope. The elevator can comprise
several hoisting members 13. The elevator car 11 and the counterweight 17
are connected to each other in such a way that they move to opposite
directions in respect of each other. The elevator is further provided with a motor
14. The motor 14 is preferably an electric motor. The motor 14 drives a sheave
(not shown). The sheave can be connected to the motor 14 either directly or
via a gear. As the sheave rotates, the hoisting member 13 moves and the
elevator car 11 and the counterweight 17 are moved. In the example of figure
1, each end of the hoisting member 13 is fixed to the upper end of the shaft
10. The elevator car 11 is provided with two pulleys, of which only one pulley
15 is shown in figure 1. In the example of figure 1, the pulleys are arranged
below the elevator car 11. The hoisting member 13 is engaged with the pulleys,
which are configured to rotate freely about a rotation axis. The counterweight
17 is provided with a pulley 16 which is engaged with the hoisting member 13.
Also the pulley 16 of the counterweight 17 is configured to rotate freely about
a rotation axis. The sheave, the pulleys 15, 16 and the hoisting member 13
form the roping system of the elevator.

It should be noted that figure 1 shows only an example of a roping system of
an elevator, and the hoisting member 13 could be arranged in many alternative
ways. For example, the elevator car 11 could be provided with a single pulley.
The counterweight 17 could be provided with more than one pulleys. A first
end of the hoisting member 13 could be attached to the elevator car 11 and a
second end of the hoisting member 13 could be attached to the counterweight
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17. The hoisting member 4 could be guided around the sheave of the motor
14 twice.

In the example of figure 1, the motor 14 is arranged in the shaft 10. The
elevator is thus a machine-room-less elevator. However, the elevator could
also be provided with a machine room located above the shaft 10 and the
motor 14 could be arranged in the machine room.

The elevator further comprises guide rails 2, 12. Guide rails are supporting
structures that run in the vertical direction in the elevator shaft 10. The guide
rails 2, 12 guide the vertical movement of the elevator car 11 and the
counterweight 17. Also, the safety gear of the elevator cooperates with the
guide rails and the clamping jaws of the safety gear close around the guide
and stop an overspeeding elevator car. The elevator of figure 1 comprises a
pair of guide rails 2 that guide the counterweight 17 and another pair of guide
rails 12 that guide the elevator car 11.

The guide rails 2, 12 have a T-shaped cross-sectional profile. Each guide rail
2, 12 is attached to the walls of the elevator shaft 10 via the arms of the T-
shaped profile, while the side surfaces of the stem function as guide surfaces
for the car 11 or the counterweight 17. The guide rails 2, 12 are assembled by
connecting short segments to each other. The segments are hereinafter called
as guide rail parts. Assembling of a guide rail 2, 12 typically starts from the
bottom of the elevator shaft 10. The lowermost guide rail part is attached to
the wall of the elevator shaft 10 and then the following guide rail part is
attached to the lower guide rail part and to the wall of the shaft. The assembled
guide rail section can be used as a support for a movable assembly platform,
which can be moved upwards as the assembly work progresses.

Figures 2—-6 show different views of guide rail parts 2a, 2b. In the embodiments
of the figures, the guide rail parts 2a, 2b are made of sheet metal, such as
steel. Each guide rail part 2a, 2b has a T-shaped profile. The guide rail parts
2a, 2b are configured to be attached to the wall of the elevator shaft 10 via the
arms 3, 4 of the profile. The side surfaces of the stem 5 of the profile function
as guide surfaces for the counterweight 17 of the elevator. Also the top surface
of the stem can function as a guide surface. The guide rail parts 2a, 2b are
hollow and both ends of the guide rail part 2a, 2b are open. A cavity 6 is thus
formed within the guide rail part 2a, 2b. The guide rail 2 is assembled using a
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plurality of identical or similar guide rail parts 2a, 2b. At the ends of the guide
rail 2 the ends of the guide rail parts 2a, 2b could be closed. The stem 5 of the
guide rail part 2a, 2b has a first side 5a, a second side 5b and a top 5c.

Two guide rail parts 2a, 2b are connected to each other using a connecting
part 1. Part of a connecting part 1 according to an embodiment of the invention
is shown in figure 2. The connecting part 1 has a first end and a second end.
The first end of the connecting part 1 is configured to be inserted into a guide
rail part 2a. The second end of the connecting part 1 is configured to be
inserted into another guide rail part 2b. In a joint formed by the connecting part
1 and two guide rail parts 2a, 2b, the guide rail parts can be referred to as a
first guide rail part 2a and a second guide rail part 2b. The connecting part 1 is
made of sheet metal. Preferably, the connecting part 1 is made of the same
material as the guide rail parts 2a, 2b. The connecting part 1 can thus be made
of steel, such as zinc coated steel.

The connecting part 1 comprises a first stem portion 1a, which is configured to
contact the first side 5a of the stem 5 of each of the guide rail parts 2a, 2b, and
a second stem portion 1b, which is configured to contact the second side 5b
of the stem 5 of each of the guide rail parts 2a, 2. The first stem portion 1a and
the second stem portion 1b are connected to each other. The connecting part
1 is configured to contact the top 5¢ of the stem 5 of each of the guide rail parts
2a, 2b where the first and second stem portions 1a, 1b connect to each other.
The connecting part 1 further comprises a first arm portion 1¢ configured to
contact the first arm 3 of each of the guide rail parts 2a, 2b, and a second arm
portion 1d configured to contact the second arm 4 of each of the guide rail
parts 2a, 2b. The connecting part 1 can be made from a single piece of sheet
metal.

Each arm portion 1¢, 1d of the connecting part 1 is configured to be attached
to the respective arm 3, 4 of the first guide rail part 2a and the second guide
rail part 2b by means of at least one threaded fastening element 8 and a
threaded counterpart 9 that is configured to be engaged with the threaded
fastening element 8. In the embodiments of the figures, the threaded fastening
element 8 is a bolt and the threaded counterpart 9 is a nut. However, the
threaded fastening element 8 could also be a threaded rod, and nuts could be
arranged at both ends of the threaded rod. Two threaded counterparts 9 could
thus be engaged with each threaded fastening element 8. The threaded
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fastening element 8 is configured to be be inserted through the arm 3, 4 of the
guide rail part 2a, 2b and through the arm portion 1c, 1d of the connecting part
1. The connecting part 1 is configured to deform as a result of the mutual
tightening of the threaded fastening elements 8 and the respective threaded
counterparts 9 and to exert a force on the inner surfaces of the guide rail parts
2a, 2b. When the nuts 9 or other threaded counterparts are tightened, the
connecting part 1 deforms and aligns the first guide rail part 2a and the second
guide rail part 2b with each other. The connecting part 1 is configured such
that it can be inserted into the guide rail parts 2a, 2b without tools. The
connecting part 1 is configured such that the force exerted on the inner
surfaces of the guide rail parts 2a, 2b is relatively small to avoid substantial
deformation of the guide rail parts 2a, 2b. In particular deformation of the stem
5, which forms guide surfaces for the counterweight 17 or the elevator car 11,
should be avoided. The connecting part 1 thus deforms and aligns the guide
rail parts 2a, 2b, but the guide rail parts 2a, 2b maintain their shape.

In the embodiments of the figures, the connecting part 1 is configured such
that the deforming of the connecting part 1 exerts a force on the inner surfaces
of the first and second sides 5a, 5b of the stems 5 of the guide rail parts 2a,
2b. The deforming of the connecting part 1 can further exert a force on the
inner surfaces of the tops 5¢ of the stems 5 of the guide rail parts 2a, 2b. The
connecting part 1 can be configured such that the deforming of the connecting
part 1 exerts a force on the inner surfaces of the arms 3, 4 of the guide rail
parts 2a, 2b on the sides that are opposite to the stems 5 of the guide rail parts
2a, 2b.

Each guide rail part 2a, 2b is provided with attachment holes 21, 22 arranged
in the arms 3, 4 of the guide rail part 2a, 2b for receiving the threaded fastening
elements 8. A first attachment hole 21 is arranged on the side opposite to the
stem 5 of the guide rail part 2a, 2b and a second attachment hole 22 is
arranged on the side of the stem 5. Apart from the guide rail parts 2a, 2b at the
ends of the elevator shaft 10, each guide rail part 2a, 2b is attached to an
adjacent guide rail part from each end. Both ends of the guide rail part 2a, 2b
are thus provided with similar attachment holes 21, 22.

Each of the first arm portion 1¢ and the second arm portion 1d of the
connecting part 1 is provided with an attachment hole 23 that is configured to
be aligned with the first attachment hole 21 of the respective arm 3, 4 of the
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guide rail part 2a, 2b. The attachment hole 23 of the connecting part 1 has a
smaller diameter than the first attachment hole 22 of the guide rail part 2a, 2b.
In a non-mounted state of the connecting part 1, the distance between the
attachment holes 23 of the first arm portion 1c and the second arm portion 1c
can be shorter than the distance between the first attachments holes 21 of the
first arm 3 and the second arm 4 of the guide rail part 2a, 2b. Mounting of the
threaded fastening elements 8 can thus be configured to force the first and
second arm portions 1c, 1d of the connecting part 1 away from each other,
thus deforming the connecting part 1.

In the embodiments of the figures, each of the threaded fastening elements 8
has a tapered head. This facilitates inserting the threaded fastening elements
8 through the attachment holes 21, 22, 23, 24 of the guide rail parts 2a, 2b and
the connecting part 1 and aligning of the respective attachment holes 21, 22,
23, 24.

The method according to the invention for assembling a hollow guide rail 2, 12
of an elevator comprises a step 101 of providing first and second guide rail
parts 2a, 2b, a connecting part 1, threaded fastening elements 8 and threaded
counterparts 9. A first end of the connecting part 1 is inserted into the first guide
rail part 2a (step 102). The first guide rail part 2a can be attached to the
elevator shaft 10 before the connecting part 1 is inserted into the first guide rail
part 2. A second end of the connecting part 1 is engaged with the second guide
rail part 2b (step 103). The first end of the connecting part 1 is attached to the
first guide rail part 2a by means of the threaded fastening elements 8 and
threaded counterparts 9 (step 104). The second guide rail part 2b is attached
to the connecting part 1 by means of the threaded fastening elements 8 and
threaded counterparts 9 (step 105). The steps of the method do not need to
be carried out in the order described above. For instance, the connecting part
1 could be attached to the first guide rail part 2a by means of the threaded
fastening elements 8 and counterparts 9 before the second guide rail part 2b
is engaged with the connecting part 1. Alternatively, several guide rail parts
2a, 2b could be connected to each other by connecting parts 1 before using
the threaded fastening elements 8 and counterparts 9 for attaching the guide
rail parts 2a,2b to the connecting parts 1.

In the embodiment of figure 4, the connecting part 1 is an open profile. The
first arm portion 1¢ and the second arm portion 1d are connected to each other
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only indirectly via the first and second stem portions 1a, 1b. The arm portions
1c, 1d contact the arms 3, 4 of the guide rail part 2a, 2b on the side opposite
to the stem 5.

In the embodiment of figure 4, the threaded fastening element 8 is provided
with a flange surface 8a that is configured to contact the connecting part 1
around the attachment hole 23 of the connecting part 1 when the counterpart
9 is tightened to deform the connecting part 1. The outer diameter of the flange
surface 8a is larger than the diameter of the attachment hole 23 of the
connecting part 1. The outer diameter of the flange surface 8a is smaller than
the diameter of the second attachment hole 22 of the guide rail part 2a, 2b to
allow the flange surface 8a to be inserted through the second attachment hole
22. Tightening of the threaded counterpart 9 pulls the flange surface 8a of the
threaded fastening element 8 against the connecting part 1 around the
attachment hole 23. Because the diameter of the first attachment hole 21 of
the guide rail part 2a, 2b is larger than the diameter of the attachment hole 23
of the connecting part 1, the connecting part 1 can bend around the attachment
hole 23. With a sufficient tightening force of the threaded counterpart 9, the
connecting part 1 deforms plastically around the attachment hole 23 ensuring
a very secure attachment of the connecting part 1 and the guide rail part 2a,
2b. One end of the threaded fastening element 8 is provided with a surface 8b
supported against the outer surface of the respective arm 3, 4 of the guide rail
part 2a, 2b.

Figures 5 and 6 show other embodiments of the invention. In the embodiments
of figures 5 and 6, the outer diameter of the threaded counterpart 9 is smaller
than the diameter of the first attachment hole 21 of the guide rail part 2a, 2b.
The counterpart 9 is provided with a flange surface 9a that is configured to
contact the connecting part 1 around the attachment hole 23 of the connecting
part 1 when the counterpart 9 is tightened to deform the connecting part 1. In
the embodiments of figures 5 and 6, the connecting part 1 is deformed only
elastically. The connecting part 1 is provided with a nose portion 1e that is
arranged between the first and second arm portions 1c¢, 1d of the connecting
part 1. The nose portion 1e is configured to push the first and second stem
portions 1a, 1b of the connecting part 1 away from each other when the
threaded counterpart 9 is tightened. A force is thus exerted on the inner
surfaces of the first and second sides 5a, 5b of the stems 5 of the guide rail
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parts 2a, 2b. In the embodiments of figures 5 and 6, the threaded fastening
element 8 and the counterpart 9 could be arranged such that the connecting
part 1 is contacted by a flange of the threaded fastening element 8. The
embodiments of figures 5 and 6 function in a similar way, but the stem portions
1a, 1b of the connecting part 1 are shaped differently. In the embodiment of
figure 6, each stem portion 1a, 1b is configured to have two contact areas with
the respective side of the stem 5 of the guide rail part 2a, 2b, whereas in the
embodiment of figure 5, each stem portion 1a, 1b has only one contact area
with the respective side of the stem 5.

In the embodiments of figures 5 and 6, the connecting part 1 is a closed profile.
Each arm portion 1¢, 1d of the connecting part 1 is connected to the respective
stem portion 1a, 1b of the connecting part 1. In addition, the arm portions 1c,
1d are connected to each other via the nose portion 1e. The arm portions 1c,
1d are configured to contact the inner sides of the respective arm 3, 4 of the
guide rail part 2a, 2b both on the side of the stem 5 and on the side opposite
to the stem 5. Each arm portion 1c¢, 1d of the connecting part 1 is provided with
a second attachment hole 24, which is aligned in the mounted state of the
connecting part 1 with the second attachment hole 22 of the guide rail part 2a,
2b.

The first and second guide rail parts 2a, 2b, the connecting part 1, the threaded
fastening elements 8 and the threaded counterparts 9 form a guide rail
assembly. A guide rail 2, 12 of an elevator can be made of a plurality of similar
guide rail assemblies, where each guide rail part 2a, 2b forms part of two guide
rail assemblies, apart from the guide rail parts 2a, 2b at the ends of the guide
rail 2, 12.

In the embodiments of the figures, the connecting part 1 is attached to each
arm 3, 4 of the two guide rail parts 2a, 2b by means of one threaded fastening
element 8 and a respective counterpart 9. However, the connecting part 1
could be attached to each arm 3, 4 by means of two or more fastening
elements 8.

It will be appreciated by a person skilled in the art that the invention is not
limited to the embodiments described above, but may vary within the scope of
the appended claims.
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Claims:

1.

A connecting part (1) for connecting a first guide rail part (2a) and a second

guide rail part (2b) of a hollow guide rail (2, 12) of an elevator to each other,

wherein each of said guide rail parts (2a, 2b) has a T-shaped cross-

sectional profile comprising a stem (5), a first arm (3) and a second arm

(4),

wherein the connecting part (1) is made of sheet metal and has a first end

that is configured to be inserted into the first guide rail part (2a) and a

second end that is configured to be inserted into the second guide rail part

(2b), and

wherein the connecting part (1) comprises

- afirst stem portion (1a) configured to contact a first side (5a) of the stem
(5) of each of the guide rail parts (2a, 2b),

- asecond stem portion (1b) configured to contact a second side (5b) of
the stem (5) of each of the guide rail parts (2a, 2b),

- afirst arm portion (1c) configured to contact the first arm (3) of each of
the guide rail parts (2a, 2b), and

- asecond arm portion (1d) configured to contact the second arm (4) of
each of the guide rail parts (2a, 2b), and

wherein each arm portion (1¢, 1d) of the connecting part (1) is configured

to be attached to the respective arm (3, 4) of the first guide rail part (2a)

and the second guide rail part (2b) by means of at least one threaded

fastening element (8) that is configured to be inserted through the arm (3,

4) of the guide rail part (2a, 2b) and through the arm portion (1c, 1d) of the

connecting part (1) and by means of a threaded counterpart (9) that is

configured to be engaged with the threaded fastening element (8), and

wherein the connecting part (1) is configured to deform as a result of the

mutual tightening of said threaded fastening elements (8) and the

respective threaded counterparts (9) and to exert a force on the inner

surfaces of the guide rail parts (2a, 2b).

A connecting part (1) according to claim 1, wherein the connecting part (1)
is configured such that said deforming of the connecting part (1) exerts a
force on the inner surfaces of the first and second sides (5a, 5b) of the
stems (5) of the guide rail parts (2a, 2b).
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. A connecting part (1) according to claim 1 or 2, wherein the connecting part

(1) is configured such that said deforming of the connecting part (1) exerts
a force on the inner surfaces of the tops (5¢) of the stems (5) of the guide
rail parts (2a, 2b).

. A connecting part (1) according to any of claims 1-3, wherein the

connecting part (1) is configured such that said deforming of the connecting
part (1) exerts a force on the inner surfaces of the arms (3, 4) of the guide
rail parts (2a, 2b) on the sides that are opposite to the stems (5) of the guide
rail parts (2a, 2b).

. A connecting part (1) according to any of the preceding claims, wherein as

a result of the mutual tightening of each threaded fastening element (8) and
the respective threaded counterpart (9), the connecting part (1) is
configured to deform plastically around said threaded fastening element

(8).

. A connecting part (1) according to any of the preceding claims, wherein the

connecting part (1) is an open profile.

. A connecting part (1) according to any of the preceding claims, wherein the

connecting part (1) is made of steel.

. A guide rail assembly for an elevator, the guide rail assembly comprising

- afirst guide rail part (2a) and a second guide rail part (2b), each of the
guide rail parts (2a, 2b) being hollow parts having a T-shaped cross-
sectional profile comprising a stem (5), a first arm (3) and a second arm
(4);

- a connecting part (1) according to any of claims 1-7 inserted into the
first guide rail part (2a) and into the second guide rail part (2b);

- at least one threaded fastening element (8) inserted through each arm
(3, 4) of each of the first guide rail part (2a) and the second guide rail
part (2b) and through the respective arm portion (1c, 1d) of the
connecting part (1); and

- athreaded counterpart (9) for each threaded fastening element (8), the
threaded counterpart (9) being engaged with the respective threaded
fastening element (8) and tightened to deform the connecting part (1).
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A guide rail assembly according to claim 8, wherein each arm (3, 4) of each
guide rail part (2a, 2b) is provided with a first attachment hole (21) arranged
on the side opposite to the stem (5) of the guide rail part (2a, 2b) and with
a second attachment hole (22) arranged on the side of the stem (5) for
receiving said threaded fastening element (8), and each of the first arm
portion (1¢) and the second arm portion (1d) of the connecting part (1) is
provided with an attachment hole (23) that is configured to be aligned with
the first attachment hole (21) of the respective arm (3, 4) of the guide rail
part (2a, 2b) and has a smaller diameter than the first attachment hole (22),
and the threaded fastening element (8) or the counterpart (9) is provided
with a flange surface (8a, 9a) that is configured to contact the connecting
part (1) around said attachment hole (23) of the connecting part (1) when
the counterpart (9) is tightened to deform the connecting part (1).

A guide rail assembly according to claim 8 or 9, wherein each threaded
fastening element (8) has a tapered head.

An elevator comprising a guide rail assembly according to any of claims 8-
10.

An elevator according to claim 11, wherein the guide rail assembly is part
of a guide rail (2) of a counterweight (17) of the elevator.

A method for assembling a hollow guide rail (2, 12) of an elevator, wherein
the method comprises the steps of
- (101) providing

e afirst guide rail part (2a) and a second guide rail part (2b), each
of the guide rail parts (2a, 2b) being a hollow part having a T-
shaped cross-sectional profile comprising a stem (5), a first arm
(3) and a second arm (4),

e aconnecting part (1) according to any of claims 1-7,

e at least one threaded fastening element (8) for each arm (3, 4)
of each of the first guide rail part (2a) and the second guide rail
part (2b), configured to be inserted through the respective arm
(3, 4) and through the respective arm portion (1c, 1d) of the
connecting part (1), and

e athreaded counterpart (9) for each threaded fastening element
(8), the threaded counterpart (9) being configured to be engaged
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with the threaded fastening element (8) and tightened to deform
the connecting part (1);
- (102) inserting a first end of the connecting part (1) into the first guide
rail part (2a);
- (108) engaging a second end of the connecting part (1) with the second
guide rail part (2b); and
- (104) attaching the first end of the connecting part (1) to the first guide
rail part (2a) by means of said threaded fastening elements (8) and
threaded counterparts (9); and
- (105) attaching the second guide rail part (2a) to the connecting part (1)
by means of said threaded fastening elements (8) and threaded
counterparts (9).
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