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Description
FIELD
[0001] The invention relates to a method and an ar-

rangement for aligning elevator guide rails.
BACKGROUND

[0002] An elevator may comprise a car, a shaft, hoist-
ing machinery, ropes, and a counterweight. A separate
or an integrated car frame may surround the car.
[0003] The hoisting machinery may be positioned in
the shaft. The hoisting machinery may comprise a drive,
an electric motor, a traction sheave, and a machinery
brake. The hoisting machinery may move the car up-
wards and downwards in the shaft. The machinery brake
may stop the rotation of the traction sheave and thereby
the movement of the elevator car.

[0004] The car frame may be connected by the ropes
via the traction sheave to the counterweight. The car
frame may further be supported with guide means at
guide rails extending in the vertical direction in the shaft.
The guide rails may be attached with fastening brackets
to the side wall structures in the shaft. The guide means
keep the car in position in the horizontal plane, when the
car moves upwards and downwards in the shaft. The
counterweight may be supported in a corresponding way
on guide rails that are attached to the wall structure of
the shaft.

[0005] The car may transport people and/or goods be-
tween the landings in the building. The wall structure of
the shaft may be formed of solid walls or of an open beam
structure or of any combination of these.

[0006] The guide rails may be formed of guide rail el-
ements of a certain length. The guide rail elements may
be connected in the installation phase end-on-end one
after the otherin the elevator shaft. The ends of the guide
rail elements may be attached to each other with con-
nection plates or form locking means. The guide rails
may be attached to the walls of the elevator shaft with
fastening brackets.

[0007] The fastening brackets may comprise three
bracket parts i.e. two L-shaped and one straight bracket
part. The horizontal branches of the L-shaped bracket
parts may be attached to each other in two first fastening
points. Each first fastening point may comprise a longi-
tudinal opening, a hole and a first fastening member
passing through the longitudinal opening and the hole.
The longitudinal opening may allow for adjustment of the
horizontal branches of the two L-shaped bracket parts in
relation to each other in a first horizontal direction. The
third bracket part may be attached to the vertical branch
ofthe second bracket partin two second fastening points.
Each second fastening point may comprise a longitudinal
opening, a hole and a second fastening member passing
through the longitudinal opening and the hole. The lon-
gitudinal opening may allow for adjustment of the second
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bracket part and the third bracket part in relation to each
other in a second horizontal direction perpendicular to
the first horizontal direction. The bracket parts may thus
be adjusted in two perpendicular horizontal directions in
order to align the guide rails. The vertical branch of the
first bracket part may be attached to a wall in the shaft.
The guide rail may be attached to the third bracket part.
[0008] The firstfastening points are directed in the ver-
tical direction and positioned behind the vertical branch
of the second bracket part. The access to the first fas-
tening points is thus problematic.

[0009] Aligning of the guide rails have in prior art so-
lutions been done by driving the elevator car or a separate
installation platform at inspection speed in the shaft. One
or more mechanics have been working on the roof of the
elevator car or on the installation platform during the
alignment of the guide rails. The alignment of the guide
rails has been done manually. An automated alignment
tool extending across the shaft and being supported on
the car roof or on the installation platform may also have
been used. The technician has controlled the automated
alignment via a control unit positioned on the automated
alignment tool or on the car roof or on the installation
platform.

[0010] The car or the installation platform have due to
safety reasons been driven at a low inspection speed in
prior art solutions, which means that the alignment has
been time consuming. The need for one or more techni-
cians on the carroof or on the installation platform results
in that strict safety regulations must be followed in the
work. The ergonomics for the technicians working on the
car roof or on the installation platform has also not been
optimal in prior art solutions.

SUMMARY

[0011] An object of the invention is an improved meth-
od and arrangement for aligning elevator guide rails.
[0012] The method for aligning elevator guide rails ac-
cording to the invention is defined in claim 1.

[0013] The arrangement for aligning elevator guide
rails according to the invention is defined in claim 7.
[0014] The novelmethod and arrangement for aligning
guide rails may resultin a fully automated alignment proc-
ess. A mechanic is not needed in the shaft as the control
of the whole alignment process may be done by a control
unit positioned outside the elevator shaft. The speed of
the alignment and the safety is thus improved and the
problems relating to ergonomics is eliminated as techni-
cians are not needed on the platform.

[0015] The invention may improve the quality of the
alignment as such and the invention may also contribute
in maintaining a constant quality throughout the whole
alignment process.

[0016] Theinvention may alsoresultin operational cost
savings because less personnel is needed in the guide
rail alignment process. It may be possible to use person-
nel for other tasks during the guide rail alignment.
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[0017] A bolting tool may be supported on the platform
for loosening and tightening the bolts in the fastening
brackets. An alignment tool may further be supported on
the platform for aligning the guide rails when the tighten-
ing bolts in the fastening brackets have been loosened
with the bolting tool.

DRAWINGS

[0018] The invention will in the following be described
in greater detail by means of preferred embodiments with
reference to the attached drawings, in which

Figure 1 shows a side view of an elevator,

Figure 2 shows a horizontal cross-sectional view of
the elevator,

Figure 3 shows a first cross-sectional view of a plat-
form used to transport alignment equipment in a
shaft,

Figure 4 shows a second cross-sectional view of the
platform of figure 3,

Figure 5 shows an axonometric view of a bolting tool
on the platform of figure 3,

Figure 6 shows an axonometric view of an alignment
tool for aligning guide rails in a shaft,

Figure 7 shows a first phase of the operation of the
alignment tool of figure 5,

Figure 8 shows a second phase of the operation of
the alignment tool of figure 6,

Figures 9 shows a side view of a fastening bracket
for elevator guide rails,

Figure 10 shows a first axonometric view of the fas-
tening bracket of figure 9,

Figure 11 shows a second axonometric view of the
fastening bracket of figure 9.

DETAILED DESCRIPTION

[0019] Figure 1 shows a side view and figure 2 shows
a horizontal cross-sectional view of the elevator.

[0020] Theelevatormaycomprise acar 10, anelevator
shaft 20, hoisting machinery 30, ropes 42, and a coun-
terweight 41. A separate or an integrated car frame 11
may surround the car 10.

[0021] The hoisting machinery 30 may be positioned
in the shaft 20. The hoisting machinery may comprise a
drive 31, an electric motor 32, a traction sheave 33, and
a machinery brake 34. The hoisting machinery 30 may
move the car 10 in a vertical direction Z upwards and
downwards in the vertically extending elevator shaft 20.
The machinery brake 34 may stop the rotation of the trac-
tion sheave 33 and thereby the movement of the elevator
car 10.

[0022] The car frame 11 may be connected by the
ropes 42 via the traction sheave 33 to the counterweight
41. The carframe 11 may further be supported with guide
means 27 at guide rails 25 extending in the vertical di-
rectionin the shaft 20. The guide means 27 may comprise
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rolls rolling on the guide rails 25 or gliding shoes gliding
on the guide rails 25 when the car 10 is moving upwards
and downwards in the elevator shaft 20. The guide rails
25 may be attached with fastening brackets 26 to the wall
21 or to some other support structure in the elevator shaft
20. The guide means 27 keep the car 10 in position in
the horizontal plane when the car 10 moves upwards and
downwards in the elevator shaft 20. The counterweight
41 may be supported in a corresponding way on guide
rails that are attached to the wall 21 or to some other
support structure in the shaft 20.

[0023] The walls 21 of the shaft 20 may be formed of
solid walls 21 or of an open beam structure or of any
combination of these. One or more of the walls may thus
be solid and one or more of the walls may be formed of
an open beam structure. The shaft 20 may be comprise
a front wall 21A, a back wall 21B and two opposite side
walls 21C, 21D. There may be two guide rails 25 for the
car 10. The two car guide rails 25 may be positioned on
opposite side walls 21C, 21D of the shaft 20. There may
further be two guide rails 25 for the counterweight 41.
The two counterweight guide rails 25 may be positioned
on the back wall 21B of the shaft 20.

[0024] The guide rails 25 may extend vertically along
the height of the elevator shaft 20. The guide rails 25 may
thus be formed of guide rail elements of a certain length
e.g. 5 m. The guide rail elements 25 may be installed
end-on-end one after the other. Connection plates may
be used to attach the ends of the guide rail elements 25.
The guide rails 25 may be attached to the walls 21 or to
some other support structure in the elevator shaft 20 with
fastening brackets 26.

[0025] The car 10 may transport people and/or goods
between the landings in the building.

[0026] Figure2showsplumblinesPL1, PL2inthe shaft
20. The plumblines PL1, PL2 may be produced by plumb-
ing of the shaft 20 at the beginning of the installation of
the elevator. The plumb lines PL1, PL2 may be formed
with traditional vires or with light sources e.g. lasers hav-
ing the beams directed upwards along the plumb lines
PL1, PL2. One plumb line and a gyroscope or two plumb
lines are normally needed for a global measurement ref-
erence in the shaft 20.

[0027] Figure 1 shows the vertical direction Z i.e. the
direction in which the car 10 moves in the elevator shaft
20. Figure 2 shows a first horizontal direction X, which is
the direction between the side walls (DBG) in the shaft
20 and a second horizontal direction Y, which is the di-
rection from the back wall to the front wall (BTF) in the
shaft 20. The first horizontal direction X is perpendicular
to the second horizontal direction Y. The first horizontal
direction X and the second horizontal direction Y are both
perpendicular to the vertical direction Z.

[0028] Figure 3 shows a first cross-sectional view of a
platform used to transport alignment equipment in a shaft
and figure 4 shows a second cross-sectional view of the
platform of figure 3.

[0029] The first cross-sectional view is in the direction



5 EP 3 858 778 A1 6

between the guide rails (DBG) in the shaft 20 and the
second cross-sectional view is in the direction from the
back to the front (BTF) in the shaft 20.

[0030] The platform 400 may comprise a frame struc-
ture 410 being formed of horizontal and/or vertical
beams. The frame structure 410 may be supported with
guide means 420 on opposite guide rails 25 in the shaft
20. The embodiment comprises four guide means 420 i.
e. one guide means 420 in each corner of the platform
400. Each guide means 420 may comprise three rollers
acting on respective guide surfaces of the guide rail 25.
A transverse cross section of the guide rail 25 may have
the form of a letter T. The guide rail 25 may be attached
from the horizontal branch i.e. the bottom branch of the
letter T via brackets to a wall of the shaft 20. The vertical
branch i.e. the guide branch of the letter T comprises two
opposite side guide surfaces and one front guide surface.
A circumference of the roller in the guide means 420 may
act on a respective guide surface in the guide rail 25.
[0031] The platform 400 may be connected to a hoist-
ing member 51 of a hoist 50. The hoist 50 may be posi-
tioned in a top end portion of the shaft 20. The platform
400 may thus be moved along the guide rails 25 upwards
and downwards in the shaft 20 with the hoist 50. The
hoist 50 may be supported on the walls 21A, 21B, 21C,
21D of the shaft 20 or on some other support structure
in the shaft 20. The hoisting member 51 may be formed
of a wire. The hoist 50 could as an alternative be posi-
tioned in a bottom end portion of the shaft 20. The hoisting
member 51 would then pass over a deflection sheave
positioned in a top end portion of the shaft 20.

[0032] The platform 400 may be provided with sensors
and/or cameras 430 for monitoring the automatic oper-
ations of the platform 400. The platform 400 may be pro-
vided with a sensor e.g. an encoder acting on the guide
rail 25 for monitoring the vertical Z height position of the
platform 400 in the shaft 20. The position of the bolts in
the fastening brackets may be detected with sensors
and/or cameras. A microwave distance measurement
and/or a laser measurement could be used to detect an
edge of the fastening bracket in order to determine the
position of the bolts in the fastening brackets. Another
possibility would be to use computer vision i.e. a camera
and a program to detect the bolts in the fastening brack-
ets.

[0033] An alignment tool 300 and a bolting tool 350
may be supported on the platform 400. The alignment
tool 300 may be used to align the guide rails 25 and the
bolting tool 350 may be used to operate i.e. open and
close the bolts of the fastening brackets of the guide rails
25 during the alignment of the guide rails 25.

[0034] The alignmenttool 300, the bolting tool 350 and
the hoist 50 moving the platform 400 upwards and down-
wards in the shaft 20 may be controlled with a control
unit 500 positioned outside the shaft 20.

[0035] Figure 5 shows an axonometric view of a bolting
tool on the platform of figure 3.

[0036] The bolting tool 350 may comprise an actuator
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351 and a bushing 352. The actuator 351 may be an
electric motor for rotating the bushing 352. The bushing
352 may form a form lock on a head of a tightening bolt
in the fastening bracket 26. The form lock may connect
the bushing 352 to the head of the bolt so that the tight-
ening bolt will rotate along with the bushing 352.

[0037] The bolting tool 350 be used to open and close
the bolts in the fastening brackets 26 of the guide rails
25. Only one bolting tool 350 may be used, whereby the
bolting tool 350 may be movable on the platform 400
across the shaft 20 between the two opposite guide rails
25. Another possibility is to use two bolting tools 350 i.e.
a bolting tool 350 at each side of the platform 400. The
bolting tool 350 may be arranged so that the bolting tool
350 is movable in the first horizontal direction X and/or
in the second horizontal direction Y and/or in the vertical
direction Z on the platform 400. The bolting tool 350 may
be supported on a first frame structure 370 so that the
bolting tool 350 may be moved upwards and downwards
in the vertical direction Z in the first framer structure 370.
The first frame structure 370 may be supported on a sec-
ond frame structure 380 being movable along rails in the
second horizontal direction Y. The second frame struc-
ture 380 may be supported on a third frame structure 390
being movable along rails in the first horizontal direction
Y.

[0038] The position of the bolts in the fastening brack-
ets 26 may be detected with sensors and/or cameras
360. A microwave distance measurement and/or a laser
measurement could be used to detect an edge of the
fastening bracket 26 in order to determine the position
of the bolts in the fastening brackets 26. Another possi-
bility would be to use computer vision i.e. a camera and
aprogram to detect the bolts in the fastening brackets 26.
[0039] The bracket 26 may comprise two bracket parts
60, 70. The horizontal branches of the two bracket parts
60, 70 may be attached to each other in fastening points
P1 with a first vertical fastening member 80. A second
horizontal fastening member 90 may extend into a nest
63 formed in connection with the horizontal branches of
the bracket parts 60, 70. The second fastening member
90 may be connected to the first fastening member 80
via a power transmission. Tightening and loosening of
the second fastening member 90 will tighten and loosen
the compression joint of the first fastening member 80 in
the first fastening point P1.

[0040] Tightening and loosening of the first fastening
members 80 forming the compression joints between the
two bracket parts 60, 70 may thus be done by tightening
andloosening the second fastening member 90. The sec-
ond fastening member 90 may be operated from the front
side of the bracket 26.

[0041] Figure 6 shows anaxonometric view of analign-
ment tool for aligning guide rails in a shaft.

[0042] The alignment tool 300 may comprise a posi-
tioning unit 100 and an alignment unit 200.

[0043] The positioning unit 100 may comprise a longi-
tudinal first frame 110 extending across the shaft 20 in
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the first horizontal direction X. The first frame 110 may
comprise a middle portion 111 and two opposite end por-
tions 112, 113. The two opposite end portions 112, 113
may be mirror images of each other. There could be sev-
eral middle portions 111 of different lengths or the middle
portion 111 could be left out in order to adjust the length
of the positioning unit 100 to different elevator shafts 20.
Each end of the first frame 110 may be provided with a
first attachment means 140, 150. Each of the first attach-
ment means 140, 150 may be movable individually in the
first horizontal direction X with a first actuator 141, 151
(position shown only schematically in the figure) e.g. a
linear motor. The first attachment means 140, 150 may
be used to lock the positioning unit 100 between the walls
or any other suitable support structures in the elevator
shaft 20.

[0044] The alignment unit 200 may comprise a longi-
tudinal second frame 210 extending across the shaft 20
in the first horizontal direction X. The second frame 210
may comprise a middle portion 211 and two opposite end
portions 212, 213. The two opposite end portions 212,
213 may be mirror images of each other. There could be
several middle portions 211 of different lengths or the
middle portion 211 could be left out in order to adjust the
length of the alignment unit 200 to different elevator
shafts 20. Each end of the second frame 210 may com-
prise a second attachment means 240, 250. Each of the
second attachment means 240, 250 may be movable
individually in the first horizontal direction X with a second
actuator 241, 251, e.g. alinear motor. Each of the second
attachment means 240, 250 may further comprise grip-
ping means in the form of jaws 245, 255 positioned at
the end of the second attachment means 240, 250. Each
of the jaws 245, 255 may be movable individually in the
second horizontal direction Y perpendicular to the first
horizontal direction X with a third actuator 246, 256 e.g.
a linear motor. The jaws 245, 255 will thus grip on the
opposite side surfaces of the guide rails 25.

[0045] Each end of the second frame 210 may be at-
tached to the first frame 110 with support parts 260, 270.
Each support part 260, 270 may be individually movable
in the second horizontal direction Y in relation to the po-
sitioning unit 100 with a fourth actuator 261, 271, e.g. a
linear motor. The alignment unit 200 may be attached
with articulated joints J1, J2 to the support parts 260,
270. The articulated joints J1, J2 make it possible to ad-
just the alignment unit 200 so that it is non-parallel to the
positioning unit 100.

[0046] Each of the second attachmentmeans 240, 250
may be moved with a respective second actuator 241,
251 only in the first horizontal direction X. It would, how-
ever, be possible to add a further actuator to one of the
second attachment means 240, 250 in order to be able
to turn said second attachment means 240, 250 in the
horizontal plane around an articulated joint. It seems that
such a possibility is not needed, but such a possibility
could be added to the alignment tool 300 if needed.
[0047] The alignmenttool 300, the bolting tool 350 and
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the hoist 50 for moving the platform 400 may be operated
through a control unit 500. The control unit 500 may be
positioned outside the shaft 20 e.g. in a control space.
The control unit 500 may control the actuators 141, 142,
241, 242, 246, 256, 261, 271 on the alignment tool 300.
The communication between the control unit 500 and the
alignment tool 300, the bolting tool 350 and the hoist 50
for moving the platform 400 may be wireless.

[0048] The operation of the alignment tool 300 may be
divided into two phases. The first phase is described in
connection with figure 6 and the second phase is de-
scribed in connection with figure 7.

[0049] Figure 7 shows a first phase of the operation of
the alignment tool of figure 6.

[0050] The figure shows the car guide rails 25 at op-
posite sides of the shaft 20 attached to brackets 26 and
the counterweight guide rails 25 at the back of the shaft
20 attached to brackets. The alignment tool 300 extends
between the car guide rails 25.

[0051] The platform 400 and thereby also the align-
ment tool 300 may be lifted with the lift 50 to a first bracket
26 location during the alignment of the guide rails 25.
The alignment tool 300 is then operated through the con-
trol unit 500 to activate the second actuators 241, 251 to
move the jaws 245, 255 at the outer ends of the second
attachment means 240, 250 in the first horizontal direc-
tion X into contact with the opposite guide rails 25. The
third actuators 246, 256 are then activated to move the
jaws 245, 255 at the outer ends of the second attachment
means 240, 250 in the second horizontal direction Y in
order to grip on the opposite vertical side surfaces of the
guide rails 25. The bolting tool 350 is then activated to
open the bracket 26 bolts on both sides of the shaft 20
so that the guide rails 25 can be moved. The alignment
between the opposite guide rails 25 and the internal dis-
tance between the opposite guide rails 25 is then adjust-
ed with the alignment unit 200. The second frame 210 of
alignment unit 200 is stiff so that the two opposite guide
rails 25 will be positioned with the apexes facing towards
each other when the gripping means 245, 255 grips the
guide rails 25. There is thus no twist between the opposite
guide rails 25 after this. The internal distance between
the two opposite guide rails 25 in the DBG direction is
also adjusted with the alignment unit 200. The position
of the second attachment means 240, 250 in relation to
each other in the first horizontal direction X determines
said distance.

[0052] A plump line PL1, PL2 may be formed in the
vicinity of each guide rail 25 (shown in figure 2). A meas-
urement system may further be positioned on the plat-
form 400 for measuring the distance in the first horizontal
direction X and in the second horizontal direction Y from
the respective guide rail 25 to the plumb line PL1, PL2
that is in the vicinity of said guide rail 25. The difference
to a predetermined target value is then determined.
Based on the differences of each guide rail 25 from the
target value, the needed control values (DBG, BTF and
twist) are calculated. The control values may then be
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transformed into incremental steps, which are fed as con-
trol signals to the control units of the linear motors in the
alignment tool 300. The DBG can also be measured
based on the motor torque, which indicates when the
second attachment means 240, 250 have reached their
end position and are positioned against the guide rails
25. The position of the linear motors can then be read
from the display of the control unit 500. The distance
between the guide rails 25 may thus be calculated based
on the distance of the guide rails 25 to the plumb lines
PL1, PL2 and based on the position of each of the second
attachment means 240, 250 in the first horizontal direc-
tion X.

[0053] Figure 8 shows a second phase of the operation
of the alignment tool of figure 6.

[0054] The figure shows the car guide rails 25 at op-
posite sides of the shaft 20 attached to brackets 26 and
the counterweight guide rails 25 at the back of the shaft
20 attached to brackets. The alignment tool 300 extends
between the car guide rails 25.

[0055] The first actuators 141, 151 are activated to
move the first attachment means 140, 150 at the outer
end of the positioning unit 100 into contact with the wall
constructions or other support structures in the elevator
shaft20. The positioning unit 100 is now locked in relation
to the shaft 20 in the second horizontal direction Y. The
alignment unit 200 is in a floating mode in relation to the
locked positioning unit 100. The guide rails 25 can now
be adjusted with the alignment unit 200 and the position-
ing unit 100 in relation to the shaft 20. The adjustment is
made based on the measurements in relation to the
plumb lines PL1, PL2 made earlier. The bolts in the brack-
ets 26 may, after the adjustments have been done, be
tightened with the bolting unit 350. The alignment tool
300 may now be transported to the next bracket 26 lo-
cation where the first phase and the second phase of the
operation of the alignment tool 300 may be repeated.
[0056] Figures 9 shows a side view of a fastening
bracket for elevator guide rails.

[0057] The directions X, Y, Z in the figure refer to a
situation in which the fastening bracket is used to support
car guide rails positioned on opposite side walls of the
shaft 20.

[0058] The fastening bracket 26 may comprise two
bracket parts 60, 70. Each bracket part 60, 70 may com-
prise a vertical branch 61, 71 and a horizontal branch 62,
72.The vertical branch 61 of the first bracket part 60 may
be attached to a wall 21 of the shaft 20. This can be done
with a bolt which is not shown in the figure. The guide
rail 25 may be attached to the vertical branch 71 of the
second bracket part 70. The guide rail 25 may be at-
tached with fastening members 95 and clips 96 to the
vertical branch 71 of the second bracket part 70. The
bracket parts 60, 70 may have a width direction W and
a perpendicular depth direction D. The vertical branch
61 of the first bracket part 60 may face towards the wall
in the shaft 20 to which the vertical branch 61 of the first
bracket part 60 is attached to. The vertical branch 71 of
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the second bracket part 70 may face outwards from the
wall in the shaft 20 to which the vertical branch 61 of the
first bracket part 60 is attached to.

[0059] The horizontal branch 72 of the second bracket
part 70 may be positioned on the horizontal branch 62
of the first bracket part 60.

[0060] The horizontal branch 62 of the first bracket part
60 and the horizontal branch 72 of the second bracket
part 70 may be attached to each other through at least
two fastening points P1, P2. Each fastening point P1, P2
may comprise a longitudinal opening 061, 071 in each
horizontal branch 62, 72 of the two bracket parts 60, 70.
The two longitudinal openings 061, 071 pass vertically
through the respective horizontal branch 62, 72 of the
two bracket parts 60, 70. A first longitudinal opening 061
may be provided in the horizontal branch 62 of the first
bracket part 60 and a second longitudinal opening 071
may be provided in the horizontal branch 72 of the second
bracket part 70. The first longitudinal opening 061 may
extend in the width direction W within the horizontal
branch 62 of the first bracket part 60. The second longi-
tudinal opening 071 may extend in the depth direction D
within the horizontal branch 72 of the second bracket part
70. The first longitudinal opening 061 and the second
longitudinal opening 071 may extend in perpendicular
directions.

[0061] A nest 63 may be arranged in connection with
the horizontal branch 62 of the first bracket part 60. The
nest 63 may be supported on the horizontal branch 62
of the first bracket part 60. The nest 63 may comprise a
frontwall 63A extending vertically outwards from the hor-
izontal branch 62 of the first bracket part 60 and an outer
wall 63B extending horizontally from the front wall 63A.
A first end of the front wall 63A may be attached to the
horizontal branch 62 of the first bracket part 60. A second
opposite end of the front wall 63A may be attached to a
first end of the outer wall 63B. The outer wall 63B may
extend from the second end of the front wall 63A back-
wards towards the vertical branch 61 of the first bracket
part 60. The front wall 63A and the outer wall 63B of the
nest 63 may be made by bending the horizontal branch
62 of the first bracket part 60. The front wall 63A extends
downwards from the outer end of the horizontal branch
62 of the first bracket part 60 and the outer wall 63B
extends backwards from the outer end of the front wall
63A. The nest 63 has the shape of a lying letter U. The
front wall 63A closes the front of the nest 63, but the sides
and the back of the nest 63 may be open. The front wall
63A of the nest 63 may face outwards from the wall in
the shaft 20 to which the vertical branch 61 of the first
bracket part 60 is attached to.

[0062] A first fastening member 80 may extend verti-
cally through the longitudinal openings 061, 071 in the
horizontal branches 62, 72 of the bracket parts 60, 70
and further into the nest 63. The first fastening member
80 may have a bolt-shape. The first fastening member
80 may comprise a head 81 and a shank 82 with an outer
end 83. The head 81 may seat on the upper surface of
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the horizontal branch 72 of the second bracket part 70.
The shank 82 may extend from the head 81 to the outer
wall 63B of the nest 63. The horizontal cross-section of
the shank 82 may be circular. The outer end 83 of the
shank 82 may extend into a fourth longitudinal slit 063
provided on the outer wall 63B of the nest 63. The hori-
zontal cross-section of the outer end 83 of the shank 82
may be rectangular. The fourth longitudinal slit O63 may
extend in the width direction W. The fourth longitudinal
slit O63 may be formed of a fourth longitudinal opening
063 in the outer wall 63B of the nest 63. Another possi-
bility would be to form the fourth longitudinal slit 063 with
two upwards extending side walls on the horizontal bot-
tom wall 63B. The two side walls would be parallel and
extend in the width direction W. The fourth slit 063 would
thus be formed between the two side walls. The outer
wall 63B of the nest 63 could thus be solid.

[0063] The outer end 83 of the first fastening member
80 may be supported within the fourth longitudinal slit
063 in the outer wall 63B of the nest 63 so that the outer
wall 63B of the nest 63 is movable along the fourth lon-
gitudinal slit O63 in relation to the outer end 83 of the first
fastening member 80. The outer end 83 of the first fas-
tening member 80 is on the other hand supported against
movement in a direction perpendicular to the fourth lon-
gitudinal slit 063.

[0064] The shank 82 of the first fastening member 80
may comprise awedge opening O80 passing horizontally
through the shank 82 of the first fastening member 80.
The wedge opening O80 may have a longitudinal shape
with a first edge positioned near the outer wall 63B of the
nest 63 and a second edge positioned within the longi-
tudinal openings 061, 071 in the horizontal branches 62,
72 of the two bracket parts 60, 70. The wedge opening
080 may extend along a longitudinal centre axis of the
first fastening member 80.

[0065] Asecond fasteningmember 90 may extend hor-
izontally into the nest63 through a third longitudinal open-
ing 062 in the front wall 63A of the nest 63. The third
longitudinal opening O62 may extend in the width direc-
tion W. The second fastening member 90 may be rotat-
ably and movably supported on the vertical front wall 63A
of the nest 63. This may be done e.g. with washers po-
sitioned on both sides of the vertical front wall 63A of the
nest 63. The washers may be fixed to the second fasten-
ing member 90. The second fastening member 90 may
have a bolt-shape. The second fastening member 90
may comprise a head 91 and a shank 92. At least an
outer end of the shank 92 may be provided with an outer
threading. The second fastening member 90 may thus
be rotated around a longitudinal centre axis of the second
fastening member 90. The nest 63 may move laterally in
the width direction W along the third longitudinal opening
062 in relation to the second fastening member 90.
[0066] A power transmission 93 may be operatively
connected within the nest 63 to the second fastening
member 90 and to the first fastening member 80. The
power transmission 93 may transfer the rotational move-
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ment of the second fastening member 90 into a linear
vertical movement of the first fastening member 80. The
power transmission 93 may be formed of a tightening
element 93. The tightening element 93 and the first fas-
tening member 80 may generate a pressure joint be-
tween the horizontal branches 62, 72 of the two bracket
parts 60, 70 in the fastening point P1, P2 when the second
fastening member 90 is rotated around its longitudinal
centre axis.

[0067] Rotation of the second fastening member 90
around the longitudinal centre axis of the second fasten-
ing member 90 in a first direction pulls the tightening el-
ement 93 towards the front wall 63A of the nest 63 and
rotation of the second fastening member 90 around the
longitudinal centre axis of the second fastening member
90 in a second opposite direction pushes the tightening
element 93 away from the front wall 63A of the nest 63.
[0068] The tightening element 93, which is also shown
separately in the figure, may be formed as a wedge com-
prising afirst edge 93A and a second opposite edge 93B.
The first edge 93A may be horizontal and the second
edge 93B may be inclined. The first edge 93A of the tight-
ening member 93 seats against the lower surface of the
horizontal branch 62 of the first bracket part 60. The sec-
ond edge 93B of the tightening element 93 seats against
the lower edge of the wedge opening O80 in the first
fastening member 80. The second edge 93B of the
wedge may have an angle o1 of inclination in the range
of 5 to 20 degrees, advantageously in the range of 5 to
10 degrees. An angle a1 of inclination of 10 degrees
means that a 10 mm horizontal movement of the wedge
results in a 1,76 mm (10 * tan (10°) = 1,76 mm) vertical
movement of the first fastening element 80. An angle a1
of inclination of 5 degrees means thata 10 mm horizontal
movement of the wedge results in a 0,87 mm (10 * tan
(5°) = 0,87 mm) vertical movement of the first fastening
element 80. The wedge functions as a power transmis-
sion, whereby the force applied by the second fastening
member 90 on the wedge is fortified by the wedge acting
on the first fastening member 80. The rotational move-
ment of the second fastening member 90 is converted
into a linear movement of the wedge.

[0069] The tightening element 93 may comprise a con-
nection element 94 for connecting the tightening element
93 to the second fastening member 90. The connection
element 94 may comprise a hole with an inner threading
receiving the outer threading of the shank 92 of the sec-
ond fastening member 90. Rotation of the second fas-
tening member 90 around the longitudinal centre axis of
the second fastening member 90 in a first direction moves
the tightening element 93 in depth direction D towards
the frontwall 63A of the nest 63 and rotation of the second
fastening member 90 around the longitudinal centre axis
of the second fastening member 90 in a second opposite
direction moves the tightening element 93 in the depth
direction D away from the front wall 63A of the nest 63.
The connection element 94 may form an integral part of
the tightening element 93. Another possibility is that the
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connection element 94 is formed as a separate part and
connected to the tightening element 93.

[0070] Movement of the tightening element 93 in the
second direction Y to the left in the figure pulls the first
fastening member 80 and thereby also the horizontal
branch 72 of the second bracket part 70 downwards and
pushes the upper edge 93A of the wedge 93 and thereby
also the horizontal branch 62 of the first bracket part 60
upwards. The tightening element 93 works thus as a nut
on the first fastening member 80. The horizontal branch-
es 62, 72 of the bracket parts 60, 70 are pressed between
the head 81 of the first fastening member 80 and the
upper edge 93A of the tightening element 93 in the fas-
tening point P1, P2.

[0071] Thetighteningelement93 may as an alternative
be formed so that the first fastening member 80 passes
through a longitudinal opening in the tightening element
93. The tightening element 93 could in such an embod-
iment be formed of two sheets, whereby the ends of the
two sheets would be attached to each other and the lon-
gitudinal opening would be provided in the middle portion
of the tightening element 93. The first fastening element
80 would then be provided with a flange near the outer
end 83 of the first fastening element 80. The first upper
edges of the tightening element 93 would seat against
the lower surface of the horizontal branch 62 of the first
bracket part 60 and the second lower edges of the tight-
ening element 93 would seat on the flange.

[0072] The bracketparts 60, 70 may be used to support
car guide rails or counterweight guide rails. The first
bracket part 60 and the second bracket part 70 may thus
be adjusted in relation to each other in the first horizontal
direction X i.e. in the direction between the guide rails
DBG in the shaft 20 when the first fastening member 80
is unlocked. The guide rails 25 will thus be adjusted in
the direction between the guide rails DBG. The guide
rails 25 may further be adjusted in the second horizontal
direction Y i.e. in the direction from the back to the front
BTF in the shaft 20 when the first fastening member 80
is unlocked. The twist of the guide rail 25 may further be
adjusted by rotating the horizontal branches 62, 72 in
relation to each other.

[0073] Figure 10 shows a first and figure 11 shows a
second axonometric view of the fastening bracket of fig-
ure 9.

[0074] The bracket parts 60, 70 may have a width W1
in the width direction Wi.e. inthe Y direction. Both bracket
parts 60, 70 may have the same width W1. The nest 63
may also have the same width W1 as the bracket parts
60, 70.

[0075] Each of the two bracket parts 60, 70 may com-
prise a vertical branch 61, 71 and a horizontal branch 62,
72.The vertical branch 61 of the first bracket part 60 may
be attached to a wall of the shaft. This can be done with
a bolt which is not shown in the figure. The guide rail may
be attached to the vertical branch 71 of the second brack-
et part 70 with fastening members 95 and clips 96.
[0076] The first fastening member 80 passes vertically
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Z through the perpendicular longitudinal openings 061,
071 in the horizontal branches 62, 72 of the bracket parts
60, 70 and further into the fourth longitudinal slit O63 in
the outer wall 63B of the nest 63.

[0077] The second fastening member 90 passes hor-
izontally in the depth direction D i.e. in the X direction
into the nest 63 through the third longitudinal opening
062 in the front wall 63A of the nest 63.

[0078] The horizontal branches 62, 72 of the two brack-
et parts 60, 70 may be adjusted laterally in relation to
each other in the first horizontal direction X and in the
second horizontal direction Y due to the perpendicular
longitudinal openings 061, 071 in the horizontal branches
62, 72 of the two bracket parts 60, 70. Longitudinal open-
ings 062, 063 are further needed in the nest 63 in order
to allow said lateral movement. The nest 63 is attached
to the horizontal branch 62 of the first bracket part 60 and
moves along with the first bracket part 60. The longitu-
dinal openings 061, 062, 063 in the horizontal branch
62 of the firstbracket part 60 and in the nest 63 are parallel
and extend in the width direction W. The first bracket part
60 and the nest 63 may thus move in relation to the first
fastening member 80 and the second fastening member
90 in the width direction W when the first fastening mem-
ber 80 is unlocked.

[0079] The adjustment of the horizontal branches 62,
72 of the two bracket parts 60, 70 may thus be done from
the front of the bracket parts 60, 70. The second fastening
members 90 extend in the horizontal direction so that a
direct horizontal access to the heads 91 of the second
fastening members 90 is achieved from an installation
platform moving upwards and downwards in the shaft
20. The first fastening member 80 may thus be opened
and closed by only operating the second fastening mem-
ber 90. No direct access to the first fastening member 80
is needed. The horizontal branches 62, 72 of the two
brackets 60, 70 may be adjusted from the installation
platformin order to achieve a correct position of the guide
rail 25.

[0080] The bolting unit 350 may thus work directly from
the front of the bracket parts 60, 70. The bolting unit 350
may be movably installed on the platform 400. The bolting
tool 350 may be movabile in the first horizontal direction
X and/or in the second horizontal direction Y and/or in
the vertical direction Z. The bolting tool 350 may first be
moved in the second horizontal direction Y and in the
vertical direction Z in order to position the bolting tool 350
in line with the head 91 of the second fastening member
90 in each fastening point P1, P2. The bolting tool 350
may thereafter be moved in the first horizontal direction
X into contact with the head 91 of the second fastening
member 90. The bushing 352 of the bolting tool 350 is
thus positioned on the head 91 of the second fastening
member 90. The actuator 351 may then rotate the bush-
ing 352 in order to tighten and/or loose the second fas-
tening member 90 and thereby also the first fastening
member 80.

[0081] The guide rail is positioned on a middle portion
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in the width direction W of the vertical branch 71 of the
second bracket part 70. The second fastening members
90 are positioned on both sides of the guide rail on outer
portions of the front wall 63A of the nest 63. There is thus
a free horizontal access to the second fastening mem-
bers 90 from an installation platform moving in the shaft.
[0082] The fastening bracket arrangement based on
the two bracket parts 60, 70 shown in the figures for at-
taching guide rails 25 to the walls 21 or other support
structures in the shaft 20 may advantageously be used
in the inventive arrangement for aligning guide rails 25
in a shaft 20.

[0083] The bracket parts 60, 70 may be made of sheet
material e.g. of a metal. The starting point may be a
straight metal sheet having a suitable width and length.
The metal sheet may then be bent into the desired form
comprising the vertical branch 61, 71 and the horizontal
branch 62, 72. Also the nest 63 may be made by bending
from the same metal sheet in the embodiments in which
the nest 63 is formed on the outer end of the horizontal
branch 61 of the bracket part 60. The nest 63 may in
otherembodiments be formed as a separate part, where-
by the vertical front wall 63A of the nest 63 may be at-
tached to the horizontal branch 61, 71 of the bracket part
60, 70 e.g. by welding.

[0084] The tightening element 93 may be made from
a sheet material e.g. of metal.

[0085] The invention may be used for fastening car
guide rails and counterweight guide rails to the walls 21
in the shaft 20.

[0086] The use of the invention is not limited to the
elevator disclosed in the figures. The invention can be
used in any type of elevator e.g. an elevator comprising
a machine room or lacking a machine room, an elevator
comprising a counterweight or lacking a counterweight.
The counterweight could be positioned on either side wall
or on both side walls or on the back wall of the elevator
shaft. The drive, the motor, the traction sheave, and the
machine brake could be positioned in a machine room
or somewhere in the elevator shaft. The car guide rails
could be positioned on opposite side walls of the shaft
or on a back wall of the shaft in a so called ruck-sack
elevator.

[0087] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. A method for aligning elevator guide rails, said meth-
od comprising
supporting a platform (400) movably with guide
means (27) on opposite guide rails (25) in the shaft
(20),
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moving the platform (400) upwards and downwards
along the guide rails (25) with a hoist (50) arranged
in the shaft (20),

aligning the guide rails (25) with an alignment tool
(300) being supported on the platform (400), the
aligning process comprising a first phase in which
gripping means (245, 255) at opposite ends of the
alignment unit (200) are moved into contact with op-
posite guide rails (20) in order to align the guide rails
(25) in relation to each other and in order to adjust
the internal distance between the guide rails (25),
and a second phase in which first attachment means
(140, 150) at opposite ends of the positioning unit
(100) are moved into contact with opposite wall struc-
tures in the elevator shaft (20) in order to lock the
positioning unit (100) in the shaft (20), the alignment
unit (200) being floating in relation to the positioning
unit (100) for adjusting the position of the guide rails
(25) in relation to the shaft (20),

opening and closing bolts (90) in the fastening brack-
ets (26) of the guide rails (25) with at least one bolting
tool (350) being supported on the platform (400),
controlling the hoist (50), the alignment tool (300),
and the bolting tool (350) during alignment of the
guide rails (25) with a control unit (500) arranged
outside the shaft (20).

The method as claimed in claim 1, wherein the hoist
(50)is positioned at an upper end portion of the shaft
(20) and the platform (400) is suspended through a
hoisting member (51) on the hoist (50).

The method as claimed in claim 1 or 2, wherein only
one bolting tool (350) is used, said bolting tool (350)
being movable along the platform (400) across the
shaft (20) between the opposite guide rails (25).

The method as claimed in claim 1 or 2, wherein two
bolting tools (350) are used, whereby the two bolting
tools (350) are positioned on opposite sides of the
platform (400) in connection with a respective guide
rail (25).

The method as claimed in any of claims 1 to 4, where-
in the bolting tool (350) is movably arranged on the
platform (400) so that the bolting tool (400) is mov-
able in two horizontally perpendicular directions (X,
Y) and in a vertical direction (Y).

The method as claimed in any of claims 1 to 5, where-
in fastening brackets (26) comprising two bracket
parts (60, 70) are used, each bracket part (60, 70)
comprising a vertical branch (61, 71) and a horizontal
branch (62, 72), the horizontal branches (62, 72) be-
ing attached to each other in two fastening points
(P1, P2), each fastening point (P1, P2) comprising
a longitudinal opening (061, 071) in each horizontal
branch (62, 72), afirst fastening member (80), a sec-
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ond fastening member (90), and a nest (63), the first
fastening member (80) passing vertically through the
longitudinal openings (061, 071) into the nest (63),
the second fastening member (90) passing horizon-
tally through a front wall (63A) of the nest (63) into
the nest (63) and being operatively connected via a
power transmission (93) to the first fastening mem-
ber (80) within the nest (63), whereby rotation of the
second fastening member (80) around its longitudi-
nal centre axis causes the first fastening member
(80) and the power transmission (93) to form a pres-
sure joint between the horizontal branches (62, 72)
of the bracket parts (60, 70) in the fastening point
(P1, P2)forlocking the bracket parts (60, 70) to each
other.

An arrangement for aligning elevator guide rails, said
arrangement comprising

a platform (400) movably supported with guide
means (27) on opposite guide rails (25) in the shaft
(20),

a hoist (50) for moving the platform (400) upwards
and downwards in the shaft (20) along the guide rails
(25),

an alignment tool (300) supported on the platform
(400) for aligning the guide rails (25), the aligning
process comprising a first phase in which gripping
means (245, 255) at opposite ends of the alignment
unit (200) are moved into contact with opposite guide
rails (20) in order to align the guide rails (25) in re-
lation to each other and in order to adjust the internal
distance between the guide rails (25), and a second
phase in which first attachment means (140, 150) at
opposite ends of the positioning unit (100) are moved
into contact with opposite wall structures in the ele-
vator shaft (20) in order to lock the positioning unit
(100) in the shaft (20), the alignment unit (200) being
floating in relation to the positioning unit (100) for
adjusting the position of the guide rails (25) in relation
to the shaft (20),

at least one bolting tool (350) being supported on
the platform (400), the bolting tool (350) being used
for opening and closing bolts (90) in the fastening
brackets (26) of the guide rails (25),

a control unit (500) outside the shaft (20), the control
unit (500) being used to control the hoist (50), the
alignmenttool (300), and the bolting tool (350) during
alignment of the guide rails (25).

The arrangement as claimed in claim 7, wherein the
hoist (50) is positioned at an upper end portion of
the shaft (20), the platform (400) being suspended
through a hoisting member (51) on the hoist (50).

The arrangement as claimed in claim 7 or 8, wherein
only one bolting tool (350) is supported on the plat-
form (400), said bolting tool (350) being movable
along the platform (400) across the shaft (20) be-
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10

10.

1.

12.

tween the opposite guide rails (25).

The arrangement as claimed in claim 7 or 8, wherein
two bolting tools (350) are supported on the platform
(400), the two bolting tools (350) being positioned
on opposite sides of the platform (400) in connection
with a respective guide rail (25).

The arrangement as claimed in any of claims 7 to
10, wherein the bolting tool (350) is movably ar-
ranged on the platform (400) so that the bolting tool
(400) is movable in two horizontally perpendicular
directions (X, Y) and in a vertical direction (Y).

The arrangement as claimed in any of claims 7 to
11, wherein the fastening brackets (26) comprises
two bracket parts (60, 70), each bracket part (60, 70)
comprising a vertical branch (61, 71) and a horizontal
branch (62, 72), the horizontal branches (62, 72) be-
ing attached to each other in two fastening points
(P1, P2), each fastening point (P1, P2) comprising
a longitudinal opening (061, 071) in each horizontal
branch (62, 72), afirst fastening member (80), a sec-
ond fastening member (90), and a nest (63), the first
fasteningmember (80) passing vertically through the
longitudinal openings (061, 071) into the nest (63),
the second fastening member (90) passing horizon-
tally through a front wall (63A) of the nest (63) into
the nest (63) and being operatively connected via a
power transmission (93) to the first fastening mem-
ber (80) within the nest (63), whereby rotation of the
second fastening member (80) around its longitudi-
nal centre axis causes the first fastening member
(80) and the power transmission (93) to form a pres-
sure joint between the horizontal branches (62, 72)
of the bracket parts (60, 70) in the fastening point
(P1, P2)for locking the bracket parts (60, 70) to each
other.
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