wo 2014/118013 A1 I W00 AT OO0 A

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/118013 A1l

7 August 2014 (07.08.2014) WIPO I PCT
(51) International Patent Classification: (74) Agent: GRAF GLUCK KRITZENBERGER; Hermann-
B66B 17/12 (2006.01) Kohl-StraBe 2a, 93049 Regensburg (DE).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/EP2014/050823 kind of national protection available). AE, AG, AL, AM,
(22) Imternational Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
’ BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
16 January 2014 (16.01.2014) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MF,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
13153920.7 4 February 2013 (04.02.2013) EP SC, SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(71) Applicant: KONE CORPORATION [FI/FI]; Kartanontie ZW.
1, FI-00330 Helsinki (FI).
(84) Designated States (uniess otherwise indicated, for every
(72) Inventors: SIMBIEROWICZ, Gabriela; Juhaninkatu 27, kind of regional protection available): ARIPO (BW, GH,

FI-05830 Hyvinkdd (FI). IHALAINEN, Panu; Tammen-
oksa 16, FI-12400 Tervakoski (FI).

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[Continued on next page]

(54) Title: ELEVATOR

(57) Abstract: The invention relates to an elevator comprising a car (10) and

122

Ny g9
2 0

L34
Y, 2

AT 8N
- .\“"\.‘ -

a counterweight (12) suspended on hoisting ropes which are driven by a
drive machine, which counterweight has a first side (28) facing the elevator
~ car path and a second side (30) opposite to the car path. According to the in-
[ vention the counterweight comprises at least one connecting passage (24, 26,
32, 34, 36) between the first and second side of the counterweight. With this
solution air pressure built between the car and the counterweight when
passing in the elevator shaft is reduced and the travel comfort is improved.
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Elevator

The present invention refers to an elevator comprising a car and a counterweight
suspended on hoisting ropes which are driven by a drive machine. The counter-
weight has a first side facing the elevator car path and a second side opposite to
the car path. This is the standard layout for any elevator where the car and the
counterweight are arranged side by side in an elevator shaft. Particularly with
high-rise elevators and fast moving elevators with a velocity of more than 3 m/s,
the problem of vibrations and turbulence occurs when the car and counterweight

meet in the shaft travelling in opposite directions.

To solve this problem, fairings have been mounted to the bottom and top of the
elevator car and of the elevator counterweight. These fairings have reduced the
problem of the vibrations. Anyway also with the use of fairings, an overpressure is
built between the car and the counterweight when they meet on their tracks travel-
ling in opposite directions. This overpressure still produces vibrations turbulences
and a load on the guide rails. The JP 2005 145645 A and the US 2007/289821 A1

show an elevator according to the preamble of claim 1.

It is object of the present invention to provide an elevator, particularly a fast mov-
ing elevator with a velocity of more than 3 m/s wherein the above mentioned

problem is reduced.

This object is solved with an elevator according to claim 1 and with a counter-
weight according to claim 11. Preferred embodiments are subject matter of the
corresponding dependent claims. Inventive embodiments are also presented in the
description part of the present application. The inventive content may also consist
of several separate inventions, especially if the invention is considered in the light
of explicit or implicit sub-tasks or in respect of advantages or sets of advantages

achieved. In this case, some of the attributes contained in the claims below may
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be superfluous from the point of view of separate inventive concepts. Within the
framework of the basic concept of the invention, features of different embodi-

ments of the invention can be applied in conjunction with other embodiments.

According to the invention, the counterweight in an elevator of the above-
mentioned type comprises connecting passages between the first and second side
of the counterweight. These passages serve to lead the air trapped in the gap be-

tween the car and counterweight, particularly laterally, away from that gap.

It is clear for the skilled person that for said purpose the passages have to have a
certain cross-sectional area to be able to effectively reduce the pressure in the gap
between the car and counterweight when they meet with high velocity travelling
in opposite directions. Therefore, preferably the passages have a cross-sectional
area of at least 5%, better of at least 10% of the area of the counterweight’s side

facing the car path.

Usually the counterweight of an elevator is built under use of stacks of weight el-
ements arranged one above the other. Preferably, the passages are provided be-
tween these stacks of weight elements. On that behalf e.g. spacers may be located
between said stacks of weight elements which keep the stacks apart from each
other thus forming the passages. This is a comparably easy and costs-saving solu-
tion for the provision of the passages. This solution further allows a comparably
free distribution of the passages between the stacks of weight elements. . Instead

of stacks of weight elements also one-piece weight elements may be used.

Preferably, the passages are distributed as evenly as possible over the complete
area of the counterweight’ side facing the car path. Anyway, the amount of pas-
sages should be limited to a certain degree, for example at uppermost 30% of the

area of the counterweight’s side facing the car path, as to avoid that the length of
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the counterweight has to be increased unduly because of the provision of the pas-

sages.

In a preferred embodiment of the invention, the counterweight comprises two
columns of stacks of weight elements which columns are arranged side by side
and at least one passage is provided between said columns. This arrangement has
the advantage that the passage can be made to extend between said two columns
along the length of the counterweight. Thus, the air is led away at a location from
the gap between car and counterweight at a location (middle of the counter-

weight) where the pressure is highest.

Preferably, the counterweight comprises fairings at its top and its bottom as to fur-
ther reduce turbulences and vibrations occurring because of the high travel veloci-

ty of the counterweight.

Preferably, the car comprises fairings at its top and its bottom to reduce the air re-
sistance or aerodynamic drag so as to reduce the vibrations and turbulences occur-
ring during the high-speed travel of the car, particularly when the car and the

counterweight meet on their travel in opposite directions.

It is particularly advantageous when the car as well as the counterweight have fair-
ings at their top and their bottom which may co-act so as to reduce the aerody-
namic drag and to reduce the air pressure between them when they meet during

the operation of the elevator.

Preferably, the counterweight comprises at least five passages distributed over the
width and length of the counterweight. Via this advantageous homogeneous dis-
tribution of the passages over the counterweight the air caught in the gap between

the car and the counterweight can easily be guided away.
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In a preferred embodiment of the invention, the passages are labyrinth passages
which do not provide a direct (see through) connection from the first to the second
side. These labyrinth passages are able to guide the air pressure away from the gap
between the car and counterweight and additionally reduce air noise which is

caused by the passages when the counterweight is travelling with a high velocity.

In this connection it has to be carried out that the invention is particularly provid-
ed for elevators travelling with a high velocity, these are elevators travelling with a
velocity of 3 m/s and more, particularly for elevators which are travelling with a

velocity of 5 m/s and more.

It shall further be clarified that the above-mentioned preferred embodiments of the
invention may be combined with each other as long as there are no technical rea-

sons against such a combination.

The invention also refers to a counterweight comprising connecting passages be-
tween the first and second side of the counterweight. Regarding the further details
of the passages, reference is made to the above description of the inventive eleva-

tor.

The invention is now described by means of an example in connection with a

schematic drawing.

Fig. 1 shows a schematic diagram of a car and counterweight meeting in an eleva-

tor shaft,

Fig. 2 a side view of the counterweight with a side facing the elevator car path,

and
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Fig. 3 shows an embodiment with three examples of labyrinth passages for the

reduction of air noise.

Fig. 1 shows a car 10 and a counterweight 12 of a traction sheave elevator sus-
pended by hoisting ropes. The car and counterweight travel in an elevator shaft
(not shown) in opposite directions which are indicated by arrows. The car has up-
per and lower fairings 14 and the counterweight has upper and lower fairings 16
which serve to reduce the aerodynamic drag. The car and counterweight 10, 12
belong to an elevator travelling with a high travel speed of more than 3 or 5 m/s.
When the car and counterweight meet on their paths - as it is shown in the figure -
the air is pressurized in the gap between the car and counterweight which is indi-
cated by two small horizontal double arrows. This overpressure in the gap be-
tween car and counterweight leads to air noise and vibrations. Further this pres-
sure cushion in the gap between car and counterweight causes load and stress to
the guide means and the guide rails guiding the elevator car and the counter-
weight vertically along the elevator shaft. On that behalf, the counterweight 12
comprises passages for leading away the trapped air from its first side 28 facing the
car path to its second side 30 opposite the car path. The passages are shown in

Fig. 2.

In fig. 2 the counterweight is shown from its first side 28 facing the elevator car
path. The counterweight 12 is shown here without the fairings 16. The counter-
weight comprises two columns 18, 20 with stacks 22 of weight elements arranged
vertically one above the other. Between the two columns 18, 20, a large longitu-
dinal first passage 24 is provided which serves to guide air from the first side
shown in the figure to the opposite second side of the counterweight. Further,
second passages 26 are provided between the stacks 22 of weight elements which
are also configured to lead air from the area between the car and counterweight to
the other side of the counterweight. Instead of stacks of weight elements also one

piece weight elements 22 may be used. As is may be seen from the figure, the
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second passages 26 are distributed quite homogeneously over the counterweight
area so that the passage of air from the first side 28 of the counterweight to its sec-
ond side takes 30 place quite homogeneously over the complete counterweight
area. In fig. 2, the first passage 24 as well as the second passages 26 form direct
(see-through) through-holes which directly connect the first side to the second
side. Via these passages the air can flow laterally away from the gap between car
and counterweight without being diverted. This solution offers passages with a

low air resistance.

Fig. 3 shows alternative embodiments of passages for a connection between the
first side 28 and the second side 30 of the counterweight 12. The figure shows
stacks 22 of weight elements (or one-piece weight elements 22) and in between
three different types of labyrinth passages 32, 34 and 36. All three embodiments of
labyrinth passages 32, 34 and 36 are passages where the first side 28 is not direct-
ly (see-through) connected with the second side 30 but so that there are air guides
38 in between. This leads to the fact that one cannot look from the first side to the
second side. When air is flowing from the first side to the second side, it is deviat-
ed and has to flow around these air guides 38 which leads to a reduction of air

noise caused by the passages 32, 34, 36.

These labyrinth passages may also have other geometries than those shown in the

examples of the labyrinth passages 32, 34 and 36.

The labyrinth passages can partly or totally replace the second passages 26 shown

in Fig. 2.

It shall be clear for the skilled person that the above-mentioned embodiments may

be combined with each other arbitrarily as long as this is technically feasible.

The invention can be varied within the scope of the appended patent claims.
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Claims:

1. Elevator comprising a car (10) and a counterweight (12) suspended on hoisting
ropes which are driven by a drive machine, which counterweight has a first side
(28) facing the elevator car path and a second side (30) opposite to the car path,
wherein the counterweight comprises at least one connecting passage (24, 26, 32,
34, 36) between the first and second side of the counterweight, characterized in
that the passages (32, 34, 36) are labyrinth passages in which the air flow between
the first (28) and second (30) sides of the counterweight (12) is deflected.

2. Elevator according to claim 1, wherein the connecting passage (24, 26, 32, 34,
36) provides an essential air flow between the first side and the second side of the

counterweight.

3. Elevator according to one of the preceding claims, wherein the passage (24, 26,
32, 34, 36) has a cross-sectional area of at least 5 %, preferably at least 10% of the

area of counterweight’s side facing the car path.

4. Elevator according to one of the preceding claims, wherein the counterweight
comprises stacks (22) of weight elements arranged one above the other and sever-

al passages (26, 32, 34, 36) are provided between stacks of said weight elements.

5. Elevator according to one of the preceding claims, wherein the counterweight
comprises two columns (18, 20) of stacks (22) of weight elements arranged side by

side and that at least one passage (24) is provided between said columns.
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6. Elevator according to one of the preceding claims, wherein the counterweight

(12) comprises fairings (16) at its top and its bottom.

7. Elevator according to one of the preceding claims, wherein the car (10) com-

prises fairings (14) at its top and its bottom.

8. Elevator according to one of the preceding claims, wherein the counterweight
(12) comprises several passages (24, 26, 32, 34, 36) distributed over the width and

length of the counterweight.

9. Elevator according to one of the preceding claims, wherein the counterweight
(12) comprises several stacks (22) of weight elements guided in at least one frame
(15; 17) of the counterweight and that the passages (24, 26, 32, 34, 36) are formed

by distance elements keeping the stacks of weight elements spaced apart.

10. Elevator according to one of the preceding claims, wherein the labyrinth pas-
sages (32, 34, 36) air guides 38 by means of which the air flow between the first
(28) and second (30) sides of the counterweight (12) is deflected.

11. Counterweight (12) of an elevator according to one of the preceding claims,
having a first side (28) configured to face an elevator car path and a second side
(30) configured to be arranged opposite to the car path, wherein the counter-
weight comprises at least one connecting passage (24, 26, 32, 34, 36) between the
first and second side of the counterweight, characterized in that the passages (32,
34, 36) are labyrinth passages in which the air flow between the first (28) and sec-
ond (30) sides of the counterweight (12) is deflected.
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