w0 2007/128860 A 1 |00 0 0000 OO O 0

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

(19) World Intellectual Property Organization Vd”Ij

) IO T OO O

International Bureau

(43) International Publication Date
15 November 2007 (15.11.2007)

(10) International Publication Number

WO 2007/128860 Al

(51) International Patent Classification:
B66B 7/00 (2006.01) B66B 7/06 (2006.01)

(21) International Application Number:
PCT/FI2007/000110

(22) International Filing Date: 27 April 2007 (27.04.2007)

(25) Filing Language: Finnish

(26) Publication Language: English
(30) Priority Data:

20060440 8 May 2006 (08.05.2006)  FI

(71) Applicant (for all designated States except US): KONE
CORPORATION [FI/FI]; Kartanontie 1, F-00330
Helsinki (FI).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KORKEAKAN-
GAS, Niko [FI/FI]; Taka-Niiperintie 8, FI-02970 Espoo
(FI). HYNNI, Matti [FI/FI]; Notkotie 4 A, FI-13210
Hémeenlinna (FI).

(74) Agent: KONE CORPORATION/PATENT DEPART-
MENT; P.O. Box 677, FI-05801 Hyvink&d (FI).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JIP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

of inventorship (Rule 4.17(iv))

Published:
—  with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: A METHOD FOR REPLACING THE HOISTING ROPING OF AN ELEVATOR AND A TRACTION APPLIANCE

ARRANGEMENT USED IN THE REPLACEMENT

1bb
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(57) Abstract: The present invention
relates to a method and a traction
appliance arrangement for replacing
the hoisting roping of an elevator,
which elevator comprises at least
guide rails (10) along which an
elevator car (7) provided with safety
gear (7a) travels in the elevator shaft
in an essentially vertical direction,
a hoisting machine (8) , a traction
sheave (9) and roping (1b) . The ropes
(laa) of the new roping (la) and the
ropes (Ibb) of the old roping (1b) are
joined to each other by splicing the
ropes (laa and 1bb) together at one of
their ends and by strengthening the
joint by means of compressive sleeves
(4, 4a) , after which the new roping
(1a) is pulled into position by means
of the old roping (1b) and the hoisting
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A METHOD FOR-REPLACING THE HOISTING ROPING OF AN ELEVATOR AND
A TRACTION APPLIANCE ARRANGEMENT USED IN THE REPLACEMENT

The present invention relates to a method for replacing the
hoisting roping of an elevator as disclosed in the preamble
of claim 1 and a traction appliance arrangement used in the

replacement as disclosed in the preamble of claim 10.

The hoisting ropes used in elevators wear in use and can even
break when they are worn. For this reason the safety
regulations for elevators require that the hoisting ropes in
elevators with hoisting ropes must be replaced with new ones
at certain intervals. According to prior art the hoisting
ropes are generally replaced by first removing the old
hoisting xropes and after that installing the new hoisting
ropes. A drawback of this solution is that replacement of the
ropes with this method is awkward and takes a lot of time.
Especially in elevators without counterweight, in ‘which the
suspension ratio is great, e.g. between 4:1-12:1, replacing
the ropes with this conventional method is very awkward and
slow owing to the numerous diverting pulleys and large rope

lengths, nor is it always necessarily safe.

Prior art also includes solutions in which the new ropes are
drawn into position by means of the old hoisting ropes. In
this case the ends of the old hoisting ropes are detached and
the new ropes are attached to the second free ends and then
the new ropes are guided into place by pulling on the old
ropes. One problem is making a joint between the old and the
new hoisting ropes that is durable and suitably thin. Joints
that are sufficiently strong can easily become so thick that
they do not bend well around the rope pulleys and in addition
they are easily entangled on the rope jump guards. A further
problem is that this method is only suitable for thin and
relatively short ropes, which are so light that they can be
pulled into position by human muscle power. This method is not

suited to thick and long ropes.

One prior art method in this context is pulling with a cable
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stocking that is intended for pulling cables. One problem with
this, however, is tHé aforementioned thick joint between the
ropes, in which case the joints easily entangle with the rope
jump guards connected to the rope pulleys aﬁd the ropes fall
into the shaft, causing hazards and at least becoming
themselves damaged. Another  problem is the uncertain
durability of the joint, which has also caused falling of the

ropes.

Joints are also made with wire, by splicing and securing with
tape as well as by bundling some of the strands of the rope
ends between the ends of the ropes. When bundling, some of the
strands in the ends of the ropes are left longer and these
strands are tightly bent at about halfway along the strands
and then interlaced at the points of the bend. The joint is
further secured with taping and greased. A problem in all the
jointing methods mentioned, however, is that they are
essentially laborious and uncertain or they are not at all

suited to large lifting heights.

Another prior-art method for making a Jjoint in ropes 1is
placing an essentially large, compressive sleeve around the
ends of the ropes so that the intact ends of the new and old
rope are positionéd inside the sleeve and the sleeve is
tightly, compressed around the ends of the rope. The joint is
suitable for pulling ropes by hand, but it is not sufficiently
strong for pulling mechanically. Likewise, owing to the large
sleeve,. the extension requires a large bending radius and
looser jump guards on the rope pulleys, thus this method is
not suited to solutions in which the diverting pulleys are

small.

The purpose of this invention is to eliminate aforementioned
drawbacks and to achieve an easy, quick and safe method for
replacing the hoisting ropes of an elevator. Another purpose
is to achieve a method that is suitable for use in many
different types of suspension and for replacing the hoisting

ropes of many different-sized elevators. In this case the
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purpose is also that the method i1s suited for replacing the
hoisting ropes of e.g. both elevators with machine room and
elevators without machiﬁe room, and likewise for replacing the
hoisting ropes of elevators with counterweight and elevators
without counterweight. The purpose of the invention is also to
achieve a simple and operationally reliable traction appliance
arrangement to use in the replacement of hoisting ropes, which
receives its operating power from the elevator’s own hoisting
machine via the traction sheave of the elevator. The method of
the invention is characterized by what is disclosed in the
characterization part of claim 1 and the traction appliance.
arrangement of the invention is characterized by what is
disclosed in the characterization part of claim 10. Other
embodiments of the invention are characterized by what is

disclosed in the other claims.

Some inventive embodiments are also discussed in the
descriptive section of the present application. The inventive
content of the application can also be defined differently
than in the claims presented below. The inventive content may
also consist of several separate inventions, especially if the
invention 1is considered in the light of expressions or
implicit sub-tasks or from the point of view of advantages or
categories of advantages achieved. In this case, some of the
attributes contained in the c¢laims below may be superfluous
from the point of <view of separate inventive concepts.
Correspondingly, each of the different details presented in
connection with the embodiment of the invention can also be

used in other embodiments.

The method according to the invention is characterized in that
both the ropes of the new hoisting roping and the ropes of the
old hoisting roping are joined together, after which the new
hoisting roping is pulled into position by means of the old
hoisting roping and a friction wheel which is arranged to
press against the traction sheave and rotated by the traction
sheave. Thus, the hoisting machine of the elevator can be

utilized.
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The method according to one preferred embodiment of the
invention is characterized in that the old roping is guided to
pass between the friction wheel and a lifting wheel arranged

to be fitted against the friction wheel.

The method according to a second preferred embodiment of the
invention is characterized in that the ropes of the new roping
and the ropes of the o0ld roping are joined to each other by
splicing the ropes together at one of their ends and by

strengthening the joint by means of compressive sleeves.

The method according to a third preferred embodiment of the

invention is characterized in that the ropes of the roping to
be replaced are hoisting ropes and in that one of the ends of
each of the new and old hoisting ropes is provided with one or
more compressive sleeves, the ends are opened up for a
suitable length, every second strand from the opened ends is
removed and the core of one of the hoisting ropes is cut off,
and the ends of the opened hoisting ropes are spliced together
with the remaining strands around the core of the other
hoisting rope, and in that the joint location is reinforced at
least at the point of the ends of the cut strands with

compressive sleeves.

The method according to a yet another preferred embodiment of
the invention is characterized in that the joint location is
additionally reinforced with one or more compressive sleeves
between the ends of the cut strands.

The method according to a yet another preferred embodiment of
the invention is characterized in that at least the following
procedures are performed in connection with replacement of the
hoisting roping: the elevator car 1is locked into position in
the elevator shaft; the ends that extend the hoisting ropes of
the o0ld hoisting roping are detached from their first fixing
points; the hoisting ropes of the new hoisting roping and the

hoisting ropes of the old hoisting roping are joined together
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at one of their ends and the joint location is secured by
means of compressive sleeves on top of the ropes; the hoisting
ropes of the old hoisting roping are detached from their
second fixing point; and the hoisting ropes of the old
hoisting roping are pulled out of their position by means of
the hoisting machine of the elevator using service drive while
at the same time feeding the hoisting ropes of the new

hoisting roping into the place of the old hoisting ropes.

The method according to a yet another preferred embodiment of
the invention is characterized in that in connection with
replacement of the hoisting roping in an elevator equipped
with a counterweight at least the following procedures are
performed: the elevator car and the counterweight are locked
into position in the elevator shaft; the traction appliance
for the ropes is fastened in such a way that the Ifriction
wheel in the traction appliance rests against the traction
sheave of the hoisting machine; the ends of the hoisting ropes
of the old hoisting roping on the counterweight side are
detached from their fixing points; the ends of the hoisting
ropes of the old hoisting roping on the counterweight side are
fitted and tightened between the friction wheel‘ and the
lifting wheel in the traction appliance; the ends of the old
hoisting ropes on the elevator car side are detached from
their fixing points; the hoisting ropes of the new hoisting
roping and the hoisting ropes of the old hoisting roping are
joined together at one of their ends and the joint location is
secured by means of compressive sleeves on top of the ropes;
and the hoisting ropes of the old hoisting roping are pulled
out of their position by means of the hoisting machine of the
elevator and the traction appliance using service drive while
at the same time feeding the hoisting ropes of the new

hoisting roping into the place of the old hoisting ropes.

The method according to a yet another preferred embodiment of
the invention is characterized in that in connection with
replacement of the hoisting roping in an elevator equipped

with a counterweight at least the following procedures are
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performed: the elevator car and the counterweight are locked
into position in the elevator shaft; the traction appliance
for the ropes is fastened in such a way that the friction
wheel in the traction appliance presses against the traction
sheave of the hoisting machine; the ends of the hoisting ropes
of the old hoisting roping on the counterweight side are
detached from their fixing points; the ends of the old
hoisting ropes on the elevator car side are detached from
their fixing points; the hoisting ropes of the new hoisting
roping and the hoisting ropes of the old hoisting roping are
joined together at one of their ends and the joint location is
secured by means of compressive sleeves on top of the ropes;
and the hoisting ropes of the old hoisting roping are pulled
out of their position by means of the hoisting machine of the
elevator and the friction wheel of the traction appliance
using service drive while at the same time feeding the
hoisting ropes of the new hoisting roping into the place of

the old hoisting ropes.

The method according to a yet another preferred embodiment of
the invention is characterized in that in connection with
replacement of the hoisting roping in an elevator without
counterweight at least the following procedures are performed:
the elevator car is locked into position in the elevator
shaft; the ends that extend the hoisting ropes of the old
hoisting roping are detached from their first fixing points;
the hoisting ropes of the new hoisting roping and the hoisting
ropes of the old hoisting roping are joined together at one of
their ends and the‘ joint location is secured by means of
compressive sleeves on top of the ropes; the hoisting ropes of
the old hoisting roping are detached from their second fixing
point; and the hoisting ropes of the old hoisting roping are
pulled out of their position by means of the hoisting machine
of the elevator using service drive while at the same time
feeding the hoisting ropes of the new hoisting roping into the
place of the old hoisting ropes.

Likewise the traction appliance arrangement according to one
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preferred embodiment of the invention is characterized in that
the arrangement comprises at least a traction appliance fixed
into position in the elevator shaft, which appliance contains
a frame, onto which frame a friction wheel provided with a
suitable friction surface is fitted with bearings allowing
rotation, which friction wheel is arranged to press against

the traction sheave.

The traction appliance arrangement according to another
preferred embodiment of the invention is characterized in that
a lifting wheel provided with a suitable friction surface is
fitted to the frame with bearings allowing rotation, in
addition to the friction wheel, and in that the elevator
hoisting rope to be replaced is arranged for placement between
the friction surfaces of the friction wheel and the lifting
wheel, and in that at least one of the wheels is fitted to‘be
tightened against the other wheel when the elevator rope is

placed between the friction surfaces of the wheels.

The traction appliance arrangement according to a third
preferred embodiment of the invention is characterized in that
the friction surface of the friction wheel is rubber, plastic,
urethane or other suitable flexible material having

essentially large friction.

The traction appliance arrangement according to yet another
preferred embodiment of the invention is characterized in that
the rim of the lifting wheel is provided with grooving,
serration or other suitable surface having essentially large

friction.

The traction appliance arrangement according to yet another
preferred embodiment of the invention is characterized in that
the dimensions of the traction appliance and the situations of
the friction and the lifting wheels are selected so that when
the traction appliance is fixed into position, the outer rim
of the friction wheel rests against the traction sheave of the

hoisting machine.
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‘One advantage of the method and traction appliance arrangement

is, among others, that even in a complex rope suspension the
hoisting roping can be easily, ergonomically, efficiently and
safely replaced. Another advantage is that the old and the new
hoisting ropes can be joined to each other almost seamlessly
with an essentially flexible joint without essentially
increasing the diameter of the joint location, in which case
the new ropes can be pulled into position in a single
operation using the old hoisting ropes as an aid, even though
the jump guards on the rope pulleys are very close to the
ropes. A further advantage is that the joint location of the
ropes is in terms of tensile strength sufficiently reliable
and strong for mechanical replacement, so that the method can
also be used for replacing essentially thick and strong ropes,
which ropes would be too heavy to be pulled by hand. In this
case the method can be used e.g. in so-called high-rise
elevators. Another advantage is that the joint is safe . and
certain, because an incorrectly spliced extension cannot be
used by accident since the sleeves are essentially precisely
dimensioned and cannot be installed onto an incorrectly
spliced extension. The flexible joint location also travels
well in the grooves of the rope pulleys when performing the
replacement. An additional advantage is that all the ropes of
the elevator can be replaced simultaneously, in which case the
replacement is fast and superfluous friction forces are
avoided. As a result of the fast replacement, the elevator is
out of service for a shorter time and the costs of the
replacement remain small. Another advantage is that the joint
is very tough, and does not in any case break unexpectedly.
Yet another advantage is that the solution according to the
invention enables replacement of the ropes without
disassembling the elevator equipment, nor is a separate
electric hoist needed in the replacement and the need for
other necessary tools is minimal. The solution according to
the invention 1s very versatile and is suited to many
different suspension solutions, and an extremely good solution

for steel wire ropes of which the diameter is 4 mm or greater.
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In the following, the invention will be described in more
detail by the aid of one of its embodiments with reference to

the attached drawings, wherein

Fig. 1 presents both a new and an old hoisting rope
disassembled at their ends,

Fig. 2 presents the splicing together of a new and an old
hoisting rope, ‘

Fig. 3 pbresents both a new and an old hoisting rope
joined together, ‘

Fig. 4 presents a magnified side-view of a traction
appliance used in the elevator solution according
to Figs. 5 and 6, ‘

Fig. 5 bresents a simplified side-view of a traction
sheave elevator with counterweight, in which the
method‘according to the invention can be used,

Fig. 6 bresents an elevator according to Fig. 5, in which
the hoisting ropes are currently being replaced,

Fig. 7 bresents a simplified side-view of a traction
Sheavé elevator without counterweight, in which
the method according to the invention can be used,

Fig. 8 presents an elevator according to Fig. 7, in which
the hoisting ropes have just begun to be replaced
and

Fig. 9 presents an elevator according to Fig. 7, in which
replacement of the hoisting ropes has progressed
further than Fig. 8 and

Fig. 10 presents a simplified side-view of another
traction sheave elevator with counterweight, in
which the method according to the invention can be

used.

Fig. 1 presents one hoisting rope laa of the new hoisting
roping la as well as one hoisting rope 1bb of the old
hoisting roping 1b opened up at their ends. The hoisting
ropes laa and 1lbb are opened up at their ends for essentially
the same length as each other, said length being a suitable
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distance for the purpose and every second strand of each rope
is removed for this distance. The core of the new hoisting
rope 1lbb is also removed for this distance. In this case the

hoisting ropes according to the example each have three
remaining strands 2a, 2b, and the old rope 1bb alsoc has the
core 3 of the rope remaining. Before the strands are opened
up and cut off a suitable number of thin and essentially

short sleeves 4, 4a are threaded onto the rope, the diameter.
of said sleeves being only slightly greater than the outer
diameter of the ropes, in which case the sleeves 4, 4a only
just fit onto the ropes. There are at least two, but

preferably three, four or even more, sleeves 4, 4a. In the
solution according to the example there are three sleeves 4,

4a, of which two sleeves 4 are threaded onto the end of the
new rope laa and one sleeve 4a is threaded onto the end of

the old rope 1bb.

Fig. 2 presents a new hoisting rope laa and an old hoisting
rope 1lbb in a situation in which the ends of the hoisting
ropes have started to be spliced together. The strands 2a of
the new hoisting rope laa have started to be threaded
together with the strands 2b of the old rope around the core
3 of the new rope laa. The sleeves 4 and 4a are still so far
away from each other that the cutting points 5 of the removed
strands are visible on the side of the future joint 5a with

respect to the sleeves 4 and 4a.

When the strands 2a and 2b are spliced together, the joint
location is strengthened by means of the sleeves 4, 4a, e.g.
according to what is presented in Fig. 3. In this case one
sleeve 4, as well as one sleeve 4a positioned essentially in
the centre of the extension point 5a in order to strengthen
the joint, are placed onto the cutting point 5 of the strands
on both the new and the old rope. All the sleeves 4, 4a are
compressed tightly onto the rope with a suitable tool. To
facilitate the installation at least the inner edges of the
sleeves are beveled. The sleeves keep the cut and spliced

strands inside them reliably. The finished joint is suitably



10

15

20

25

30

35

WO 2007/128860 PCT/F12007/000110

i1

flexible and wvery strong, and the thin sleeves do not become
entangled in the Jjump guards of the rope pulleys. If
necessary there can be more joint-strengthening sleeves 4a at
the centre of the joint 5a between the sleeves 4, e.g. there

can be altogether two or three sleeves 4a.

Figs. 4-10 present different methods and arrangements for
replacing the old hoisting roping 1lb of an elevator after the

joint described above has been made. For the sake of clarity

Figs. 4-10 present only the complete hoisting ropings la and

1b, not their separate hoisting ropes laa and 1bb installed
parallel - to each other. The hoisting roping la contains a
plurality of hoisting ropes laa that are essentially similar
to each other and positioned side by side and correspondingly
the hoisting roping 1b contains a plurality of hoisting ropes
1bb that are essentially similar to each other and positioned

side by side.

Fig. 4 presents a simplified and magnified side view of a
traction appliance 20 for a hoisting rope used in the method
according to the invention. The traction appliance 20
contains a frame 23, to which is fixed a friction wheel 24
and a rope lifting wheel 25. The friction wheel 24 1is
provided with a friction surface that enables good friction
grip, such as with a rubber lining or plastic lining or e.g.
with a polyurethane lining, with a combination of the
aforementioned or with some other suitable and flexible
lining. The friction wheel can also be made so that instead
of a flexible material the friction wheel 24 is spring-
mounted by means of a separate spring or similar. Likewise
the rim of the lifting wheel 25 is provided with a V-groove,
gerration or other suitable surface. The friction wheel 24
and the 1lifting wheel 25 are fitted to the frame 23 with
bearings allowing rotation and positioned in relation to each
other such that the lifting wheel 25’can be tightened with a
tightening element suited to the purpose against the friction
wheel 24. The tightening allows so much adjustment tolerance

that hoisting ropes of essentially all diameters can be
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installed and tightly compressed between the wheels 24 and
25. The traction appliance 20 is provided with fixing means,
which are fitted such that the traction appliance 20 can be
fixed either to the guide rail 10 of the elevator car 7, to
the structures of the hoisting machine 8 or to another
suitable point, and the dimensions of the traction appliance
20 and the situations of the wheels 24, 25 are selected so
that after fixing, the outer rim of the friction wheel 24
presses against the traction sheave 9. Depending on the
construction and the fixing, the friction wheel 24 can press
against the outer rim of the traction sheave 9 and/or against
the rope in the grooves of the traction sheave or also

against the side or the inner rim of the traction sheave.

The method and the appliance arrangement can be utilized
beneficially so that the hoisting roping (1lb, la) moves
between the traction sheave (9) and the friction wheel (24)
to a first direction, and between the friction wheel (24) and
the lifting wheel (25) to a second direction.

Fig. 5 presents a simplified side view of a traction sheave
elevator equipped with hoisting roping 1b comprised of
parallel hoisting ropes 1lbb and with a counterweight 12, in
which the hoisting roping replacement method according to the
invention can be used. The elevator car 7 is suspended on the
hoisting roping 1b and it moves backwards and forwards in the
elevator shaft 6 along guide rails 10 in an essentially
vertical direction. The elevator receives its lifting power
from a hoisting machine 8 provided with a traction sheave 9,
which is connected at least to an elevator control system 8a.
The first end of the hoisting roping 1lb is fixed to the
fixing element 15 disposed in the upper part of the elevator
shaft 6, from where the hoisting roping is led to pass first
under the elevator car 7 around the diverting pulleys 17 to
the traction sheave 9 of the hoisting machine 8 in the upper
part of the elevator shaft, from where the hoisting roping 1b
is further led to travel to the diverting pulley 13 of the
counterweight 12, and after passing around the Ydiverting
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pulley 13 the roping is led to the fixing point 16 disposed
in the upper part of the elevator shaft, to which the second
end of the hoisting roping is fixed. Both the traction sheave
9 and the diverting pulley 13 of the counterweight 12 are
provided with jump guards 14, which can also.if necessary be
disposed on other rope pulleys. The elevator shaft 6 in Fig.
5 is truncated in such a way that of the floor levels only
the bottommost,  the next to topmost and the topmost floor 18
are visible. The rope suspension can, of course, also be
different to that described.

Fig. 6 presents an elevator according to Fig. 6, in which the
old hoisting roping 1b is currently being replaced with new
hoisting roping la. With the rope replacement method according
to the invention the elevator car 7 is driven at first to a
suitable location in the shaft with regard to the replacement,
which in the elevator according to the example is in the upper
part of the elevator shaft. The elevator car 7 is driven so
that the roof of the car is essentially at the level of the
topmost floor 18 and locked into position e.g. by means of the
safety gear 7a of the elevator. In addition the car staying in
position is ensured with a safety chain or with other suitable
means. Correspondingly the counterweight 12 is in this case in
the lower part of the elevator shaft, where it is supported
e.g. on the floor of the shaft 6 by means of support elements
19. Before starting the replacement the hoistiﬁg ropes laa of
the new hoisting roping la that is still on reels 21 are taken
to the topmost floor 18. Depending on the suspension solution
of the elevator the reels 21 can be placed also elsewhere than
on the topmost floor 18, e.g. on the bottommost floor, in
which case the counterweight 12 is supported e.g. at the top
end of the shaft.

After this the traction appliance 20 that is described in more
detail in connection with Fig. 4 is fixed either to the guide
rail 10 of the elevator car 7, to the structures of the
hoisting machine 8 or to another suitable point such that

after the fixing the friction wheel 24 presses against the
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traction sheave 9. Next the hoisting ropes on the side of the
counterweight 12 are supported temporarily by fastening them
to a suitable support point 22 e.g. on the top part of the
elevator car 7. After the supporting the ends of the ropes on
the side of the counterweight 12 are detached from their
fixing point 16 and the freed ends of the ropes are guided to
pass between the friction wheel 24 of the traction appliance
20 and the lifting wheel 25, after which the lifting wheel 25
is firmly tightened against the friction wheel 24, so that the
ropes are compressed sufficiently strongly between the lifting
wheel and the friction wheel. After this the temporary support
of the hoisting ropes is removed by detaching the ropes from

the support point 22.

Next the ends of the hoisting ropes on the side of the
elevator car are detached from their fixing points 15, the
hoisting ropes laa of the new hoisting roping la are threaded
through the rope bars in the fixing points 15 and the new
ropes laa are joined to the detached ends of the old ropes 1bb
in the manner presented in Figs. 1-3. The ropes can be guided
into the shaft also with other suitable methods. Additionally
special guide pipes are placed if necessary between the reels
21 and the rope bars, 5o that the new ropes do not become
entangled with each other, become damaged or damage the
structures of the building, such as doors and door frames,
etc, as they leave the reels. In addition the guide pipes
prevent the ropes from rubbing against sharp edges and prevent
the ropes from making places dirty. The guide pipes are not
shown in the figures. Also, before pulling the new ropes into
position the safety circuit of the door of the topmost floor
is bypassed with the stop button, in which case the hoisting
machine 8 of the elevator can be driven while the doors of the
topmost floor are open. After this the hoisting machine 8 is
started in service drive and the new hoisting roping la is
driven into position' with service drive by pulling the new
roping into position by means of the old hoisting roping 1b,
which old hoisting roping 1b is guided to pass between the
friction wheel 24 of the traction appliance 20 and the lifting
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wheel 25. The old rope 1b is at the same time guided into the

elevator shaft or if desired onto a rope reel.

The driving of the ropes is stopped when the rope is driven so
far that the ends of the new hoisting ropes laa come out of
through the throat between the friction wheel and the lifting
wheel of the traction appliance 20 so far that the ends can be
fastened to their fixing points 16. After this the final ends
of the o0ld hoisting ropes 1bb are fastemed e.g. to the
previous temporary support point 22 for the ropes and the new
ropes are cut between the joint location 5a and the traction
appliance 20 such that the joint location remains on the gide
of the old ropes 1bb and such that the new ropes laa extend to
their fixing points 16. Next the ends of the old ropes 1lbb are
carefully guided down and the new ropes laa are fastened e.g.
to the previous temporary support point 22 for the ropes,
after which the tightening between the friction wheel 24 and
the 1lifting wheel 25 of the traction appliance 20 is loosened
and the ends of the new ropes laa are fastened to their fixing

points 16.

When the first ends of the new ropes laa are fastened to their
fixing points 16, the rope tightnesses are equalized by means
of the hoisting machine such that no slack sections remain in
the roping la. Next the second ends of the new ropes laa are
fastened to their fixing points 15 and the ropes are cut above
the fixing points. After this the elevator car 7 and the
counterweight 12 are detached from their supports and driven
the necessary equalization runs and if necessary the rope

tightnesses are equalized.

Fig. 7 presents a traction sheave elevator suspended in a
different way to that presented above, in which the hoisting
roping replacement method according to the invention can also
be used. The figure presents a simplified side view of a
traction sheave elevator without counterweight provided with
hoisting roping 1b comprising parallel hoisting ropes 1bb. The
elevator car 7 is suspended on the hoisting roping 1b and it



10

15

20

25

30

35

WO 2007/128860 PCT/F12007/000110

16

moves backwards and forwards in the elevator shaft 6 along
guide rails in an essentially vertical direction. The elevator
receives its 1lifting power from a hoisting machine 8 provided
with a traction sheave 9, which is connected at least to an
elevator control system 8a. The first end of the hoisting
roping 1b is fixed to the first fixing point 31 of the rope
compensation appliance situated on the top part of the
elevator car 7, from where the hoisting roping is led to run
first upwards to the diverting pulley 30 of the rope
compensation appliance and after passing over the top of it to
the first diverting pulleys 27 in the lower part of the shaft
6, and after passing around the bottom of which the hoisting
roping 1b is led to the diverting pulley 28 situated below the
elevator car 7. After passing around the top of the diverting
pulley 28 the hoisting roping 1b is further led to the second
diverting pulleys 29 in the lower part of the elevator shaft
6, and after passing around the bottom of which the hoisting
roping 1b is led to the traction sheave 9 of the hoisting
machine 8 in the machine room 26 situated above the elevator
shaft 6 wvia the diverting pulley 9a. From the traction sheave
9 the roping is led onwards to the diverting pulley 9a and
after passing around the bottom of this the roping is once
again led to the traction sheave 9. After passing around the
top of the traction sheave a second time the roping is led
downwards to the diverting pulley 32 on the roof of the
elevator car, after passing around the bottom of which the
hoisting roping is led to run upwards to the diverting pulleys
33 in the machine room 26, after passing around the top of
which the roping is led to the fixing point 34 in the rope
compensation appliance of the elevator car, to which the
second end of the hoisting roping is fixed. In elevators
without counterweight also the rope suspension can of course
be different to what is described above. The elevator shaft 6
in Figs 7-9 is truncated in such a way that of the floor
levels only the bottommost floor 18a and the next to

bottommost floor are visible.

Figs. 8 and 9 present an elevator according to Fig. 7, in
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which the old hoisting roping 1lb is currently being replaced
with new hoisting roping la. With the rope replacement method
according to the invention the elevator car 7 is driven at
first to a suitable location in the shaft with regard to the
replacement, which in the elevator according to the example is
in the lower part of the elevator shaft. The elevator car 7 is
driven so that the roof of the car is essentially at a level
midway between the next to bottommost and the bottommost floor
18a and locked into position e.g. by means of the safety gear
of the elevator. In addition the car staying in position is
ensured with a safety chains 35 or with other suitable means,
which safety chains 35 are fixed to a sufficiently strong
structure in the elevator shaft. Before starting the
replacement the hoisting ropes laa of the new hoisting roping
1a that is still on reels 21 are situated on the bottommost
floor 18a.

After this the first ends of the hoisting ropes are detached
from their fixing points 31 and the new ropes laa of the new
roping la are joined one at a time to the detached ends of the
0ld ropes 1bb as described in Figs. 1-3. Before pulling the
new ropes la into position voice contact is made between the
person supervising in the machine room and the person
supervising the rope . reels. Voice contact 1is maintained
essentially throughout the period of the replacement. Next the
safety circuit of the door of the bottommost floor is bypassed
by means of the stop button, in which case the hoisting
machine 8 can be driven while the door of the bottommost floor
is open and in which case movement of the elevator car can if
necessary be stopped also from below. After this the second
ends of the old hoisting ropes 1bb are detached from their
fixing points 34 and the hoisting machine 8 is started in
service drive and the new hoisting roping la is driven into
position with service drive by pulling the new roping la into
position by means of the old hoisting roping 1b, which old
hoisting roping 1lb is at the same time guided onto the rope
reel 36 on the bottommost floor 18a or if desired into the

elevator shaft.
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The driving of the ropes is stopped when the rope is driven so
far that the starting ends of the new hoisting ropes laa come
past all the rope pulleys so far that the starting ends can be
fastened to their fixing points 34. After this the new ropes
laa are cut so that the joint location 5a remains on the side
of the old ropes 1bb and so that the new ropes laa extend to
their fixing points 34. Next the ends of the old ropes 1lbb are
carefully guided onto the rope reels 36 and the ends of the

new ropes laa are fastened to their fixing points 34.

When the starting ends of the new ropes laa are fastened to
their fixing points 34, the final ends of the new ropes are
cut at a suitable point and the final ends of the new ropes
laa are fastened to their fixing points 31. After this the
elevator car 7 is detached from being supported by the safety
gear and is driven the necessary equalization runs by means of
the hoisting machine 8 to equalize the rope forces and the
rope tightnesses are equalized if necessary by means of the
hoisting machine such that no slack sections remain in the

roping la.

Fig. 10 presents a simplified side view of another traction
sheave elevator provided with hoisting roping 1lb comprising
parallel hoisting ropes 1bb and with a counterweight 12, in
which the hoisting roping replacement method according to the
invention can be used. The elevator car 7 is suspended on the
hoisting roping 1b with a suspension ratio 1:1 and it moves
backwards and forwards in the elevator shaft 6 along guide
rails 10 in an essentially vertical direction. The elevator
receives its 1lifting power from a hoisting machine 8 provided
with a traction sheave 9, which is connected at least to an
elevator control system 8a. The first end of the hoisting
roping 1b is fixed to the fixing element 38 on the top part
of the elevator car 7, from where the hoisting roping is led
to run to the traction sheave 9 of the hoisting machine 8 in
the upper part of the elevator shaft or in the machine room,

and after passing around the traction sheave 9 the hoisting
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roping 1b is further led to the fixing point 39 situated om
the counterweight 12 that moves along guide rails 11 in an
essentially vertical direction, to which the second end of
the hoisting roping is fastened. The elevator shaft 6 in Fig.
10 is truncated in such a way that of the floor levels only
the bottommost, the next to topmost and the topmost floor 18

are visible.

In the solution according to Fig. 10 a simpler traction
appliance 20a is wused than the traction appliance 20
described earlier. This solution contains only one friction
wheel 37, essentially similar in construction to the friction
wheel 24, which is fitted to press against the outer surface
of the traction sheave 9 such that the hoisting ropes 1lbb of
the old hoisting roping 1b and the hoisting ropes laa of the-
new hoisting roping la press without slipping against the
traction sheave 9 in connection with replacement of the

roping.

In the elevator arrangement according to Fig. 10 replacement
of the hoisting roping is performed e.g. in the way that the
elevator car 7 is driven at first to a suitable location in
the shaft with regard to the replacement, which in the
elevator according to the example is in the upper part of the
elevator shaft 6. The elevator car 7 is locked into position
e.g. by means of the safety gear 7a of the elevator. In
addition the car staying in position is ensured with a safety
chain or with other suitable means. Correspondingly the
counterweight 12 is in this case in the lower part of the
elevator shaft, where it is supported e.g. on the floor of the
shaft 6 by means of support elements 19. Additionally the
friction wheel 37 is pressed strongly against the traction
sheave 9 such that the hoisting ropes remain compressed
between the friction wheel 37 and the traction sheave 9. The
compression force of the friction wheel 37 is dimensioned so
that the hoisting ropes do not slip on the traction sheave
although the ends of the hoisting ropes are detached from

their fixing points 38 and 39. Before starting the replacement
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the hoisting ropes laa of the new hoisting roping la that is
still on reels 21 are taken to the topmost floor 18. The reels
21 and the actual performance of the replacement are not shown
in Fig. 10. Instead the reels 21 are presented in a

corresponding position in Fig. 6.

When it is verified in the manner described above that the
hoisting ropes 1bb of the old hoisting roping 1b do not slip,
the second ends of the old hoisting ropes are detached from
their fixing points 39 and the first ends of the old hoisting
ropes from their fixing points 38 and a sleeved extension is
made on the first end of the old hoisting ropes according to
what was explained earlier. After making the extension the
hoisting ropes are driven, either all at the same time or one
at a time, with the hoisting machine 8 of the elevator such
that the hoisting ropes 1lbb of the old hoisting roping 1b pull
the new hoisting ropes laa of the new hoisting roping la into
position in the place of the old at the same time as the old
hoisting ropes are guided either onto reels or into a suitable
collection place. When the new hoisting ropes are pulled into
their position the extension is detached, the new hoisting
ropes are cut to their right lengths and the ends of the new

hoisting ropes are fastened to their fixing points .38 and 39.

The contact area between the friction wheel 24, 37 and the
traction sheave 9 is preferably located aside from the zenith
of the traction sheave 9. This way the need for deviating
horizontally the roping 1b to be fed between the friction
wheel 24 and the lifting wheel 25 is diminished. This way also
the traction between the roping la, 1b and the traction sheave
9 can be increased on a chosen side of the contact area

between traction sheave 9 and the friction wheel 24.

Tt is obvious to the person skilled in the art that the
invention is not limited to the embodiments described above,
in which the invention is described using examples, but that
many adaptations and different embodiments of the invention

are possible within the scope of the inventive concept defined
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by the claims presented below. Thus for example the elevator
car can be locked into its position during replacement of the
hoisting ropes in some other way than by lowering it to rest
on the safety gear. The locking can in this case also be, for

instance, by means of a guide rail brake or an arresting stop.

It is further obvious to the person skilled in the art that
the elevator car suspension presented can be different to what
is described above. The positioning and number of the
diverting pulleys can vary and the compensation appliance can
also be in the upper part of the elevator shaft, in which case
certain details of the rope replacement are different than

those explained in the examples above.

It is also obvious to the person skilled in the art that the
sequence of the different phases of the method can differ to
that presented. Thus for example detachment of the second ends
of the hoisting ropes of the old hoisting roping can also be
performed before connecting the ends of the old and the new

hoisting ropes.

It is also obvious to the person skilled in the art that the
core of the ropes used can be any suitable material whatever,

such as steel, textile, Kevlar, Teflon, etc.

It is further obvious to the person skilled in the art that
the construction of the equipment used in the replacement of
the ropes of an elevator with counterweight can differ to what
is presented above. Thus the friction surface of the friction
wheel can be any material whatsoever that is suitable and
essentially soft and that possesses essentially great
friction, such as e.g. rubber, plastic or urethane and
correspondingly there can be serration or some other suitable
friction surface on the rim of the lifting wheel instead of V-

grooves.
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CLAIMS

1. Method for replacing the roping of an elevator, which
elevator comprises at least guide rails (10) along which an
elevator car (7) provided with safety gear (7a) travels in the
elevator shaft in an essentially vertical direction, a
hoisting machine (8), a traction sheave (9) and roping (1b),
characterized in that the ropes (laa) of the new roping (la)
and the ropes (1bb) of the o0ld roping (1lb) are joined to each
other at one of their ends, after which the new roping (la) is
pulled into position by means of the old roping (lb) and a
friction wheel (24, 37), which friction wheel (24, 37) is
arranged to press against the traction sheave (9) and rotated

by the traction sheave (9).

2. Method according to claim 1, characterized in that the old
roping (1lb) is guided to pass between the friction wheel (24)
and a lifting wheel (25) arranged to be fitted against the

friction wheel (24).

3. Method according to claim 1 or 2, characterized in that the
ropes (laa) of the new roping (la) and the ropes (lbb) of the
old roping (1b) are joined to each other by splicing the ropes
(laa and 1bb) together at one of their ends and by
strengthening the joint by means of compressive sleeves (4,
4a) .

4. Method according to c¢laim 3, characterized in that the
ropes of the roping (la, 1b) to be replaced are hoisting ropes
(laa and 1bb), and in that one of the ends of each of the new
and old hoisting ropes (laa and 1lbb) is provided with one or
more compressive sleeves (4), the ends are opened up for a
suitable length, every second strand from the opened ends is
removed and the core of one of the hoisting ropes (laa or lbb)
is cut off, and the ends of the opened hoisting ropes (laa and
1bb) are spliced together with the remaining strands (2a, 2b)
around the core (3) of the other hoisting rope .(laa or 1bb),
and in that the joint location (5a) is reinforced at least at
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the point of the ends (5) of the cut strands with compressive

sleeves (4).

5. Method according to claims 3 or 4, characterized in that
the joint location (5a) is additionally reinforced with one or
more compressive sleeves (4a) between the ends (5) of the cut

strands.

6. Method according to any of the preceding claims,
characterized in that at least the following procedures are
performed in connection with replacement of the hoisting
roping:

_ thé elevator car (7) is locked into position in the
elevator shaft (6)

_ the ends that extend the hoisting ropes (lbb) of the old
hoisting roping (1b) are detached from their first
fixing points (15, 31, 38)

_ the hoisting ropes (laa) of the new hoisting roping (la)
and the hoisting ropes (1bb) of the old hoisting roping
(1b) are joined together at one of their ends and the
joint location (5a) is secured by means of compressive
sleeves (4, 4a) on top of the ropes

_ the hoisting ropes (lbb) of the old hoisting roping (1b)
are detached from their second fixing point (16, 34, 39)

— the hoisting ropes (1bb) of the old hoisting roping (1b)
are pulled out of their position by means of the
hoisting machine (8) of the elevator using service drive
while at the same time feeding the hoisting ropes (laa)
of the new hoisting roping (la) into the place of the
old hoisting ropes (lbb)

7. Method according to any of the preceding claims in an
elevator equipped with a counterweight (12), characterized in
that in connection with replacement of the hoisting roping at

least the following procedures are performed:

_ the elevator car (7) and the counterweight (12) are

locked into position in the elevator shaft (6)
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the traction appliance (20) for the ropes is fastened -in
gsuch a way that the friction wheel (24) in the traction
appliance rests against the traction sheave (9) of the
hoisting machine (8)

the ends of the hoisting ropes (1lbb) of the old hoisting
roping (1b) on the counterweight (12) side are detached
from their fixing points (15)

the ends of the hoisting ropes (1bb> of the o0ld hoisting
roping (1b) on the counterweight (12) side are fitted
and tightened between the friction wheel (24) and the
lifting wheel (25) in the traction appliance (20)

the ends of the old hoisting ropes (1lbb) on the elevator
car (7) side are detached from their fixing points (15)

the hoisting ropes (laa) of the new hoisting roping
(la) and the hoisting ropes (1bb) of the old hoisting
roping (1b) are joined together at one of their ends and
the Jjoint location (5a) 1is secured by means of

compressive sleeves (4, 4a) on top of the ropes

the hoisting ropes (lbb) of the old hoisting roping (1b)
are pulled out of their position by means of the
hoisting machine (8) of the elevator and the traction
appliance (20) wusing service drive while at. the same
time feeding the hoisting ropes (laa) of the new
hoisting roping (la) into the place of the old hoisting
ropes (1bb).

8. Method according to claims 1 or 3-5 in an elevator equipped

with a counterweight (12, characterized in that in connection

with replacement of the hoisting ropes at least the following

procedures are performed:

the elevator car (7) and the counterweight (12) are
locked into position in the elevator shaft (6)

the traction appliance (20a) for the ropes is fastened
in such a way that the friction wheel (37) in the
traction appliance presses against the traction sheave
(9) of the hoisting machine (8)
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the ends of the hoisting ropes (1bb) of the old hoisting
roping (1b) on the counterweight (12) side are detached
from their fixing points (39)

the ends of the old hoisting ropes (lbb) on the elevator

car (7) side are detached from their fixing points (38)

the hoisting ropes (laa) of the new hoisting roping
(la) and the hoisting ropes (lbb) of the old hoisting
roping (lb) are joined together at one of their ends and

the 4Hoint 1location (5a) ig secured by means of
compressive sleeves (4, 4a) on top of the ropes

the hoisting ropes (1lbb) of the old hoisting roping (1b)
are pulled out of their position by means of the
hoisting machine (8) of the elevator and the friction
wheel (37) of the traction appliance (20a) using service
drive while at the same time feeding the hoisting ropes
(laa) of the new hoisting roping (la) into the place of
the old hoisting ropes (1bb).

9. Method according to claims 1-6 above in an elevator without

counterweight, characterized 1in that in connection with

replacement of the hoisting ropes at least the following

procedures are performed:

the elevator car (7) is locked into position in the
elevator shaft (6)

the ends that extend the hoisting ropes (1lbb) of the
old hoisting roping (1b) are detached from their first
fixing points (15, 31)

the hoisting ropes (laa) of the new hoisting roping
(1a) and the hoisting ropes (1bb) of the old hoisting
roping (1b) are joined together at one of their ends and
the joint 1location (5a) is secured Dby means of
compressive sleeves (4, 4a) on top of the ropes

the ends of the old hoisting ropes (1bb) of the old
hoisting roping (1lb) are detached from their fixing
point (16, 34)

the hoisting ropes (1bb) of the old hoisting roping (1b)
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are pulled out of their position by means of the
hoisting machine (8) of the elevator using service drive
while at the same time feeding the hoisting ropes (laa)
of the new hoisting roping (la) into the place of the
old hoisting ropes (1bb).

10. Traction appliance arrangement for replacing the elevator
ropes in an elevator provided with a hoisting machine (8) and
a traction sheave (9), characterized in that the arrangement
comprises at least a traction appliance (20, 20a) fixed into
position in the elevator shaft, which appliance contains a
frame (23), onto which frame a friction wheel (24, 37)
provided with a suitable friction surface is fitted with
bearings allowing rotation, which friction wheel is arranged

to press against the traction sheave (9).

11. Traction appliance arrangement according to claim 10,
characterized in that a 1lifting wheel (25) provided with a
suitable friction surface is fitted with bearings allowing
rotation to the frame (23), in addition to the friction wheel
(24), and in that the elevator hoisting rope to be replaced is
arranged for placement between the friction surfaces of the
friction wheel (24) and the lifting wheel (25), and in that at
least one of the wheels (24 or 25) is fitted to tightened
against the other wheel when the elevator rope 1is placed

between the friction surfaces of the wheels.

12. Traction appliance arrangement according to claim 10 or
11, characterized in that the friction surface of the friction
wheel (24, 37) is rubber, plastic, urethane or other suitable

flexible material having essentially large friction.

13. Traction appliance arrangement according to claim 11 or
12, characterized in that the rim of the lifting wheel (25) is
provided with grooving, serration or other suitable surface

having large friction.
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