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(54) METHOD OF MOUNTING AN ELEVATOR DRIVE

(57) The invention relates to a method for mounting
an elevator drive (2) in the range of the shaft head of an
elevator shaft (1), the method comprising a first step in
which the elevator drive (2) is lifted by means of a lifting
device (3) into the range of the shaft head lying below its
intended mounting position, characterized in that in a
second step the elevator drive (2) is mounted on a piv-
oting mounting arm (7) which can pivot about a fixed
range that is located in a distance below the intended
mounting position on the elevator guide rails (4) on which
the elevator drive (2) is to be mounted and is further lifted
in a third step in such a way that it moves on a path
predetermined by the mounting arm (7) and its fixed area
into its intended mounting position in the area of the upper
end of the elevator guide rails (4), the weight of the ele-
vator drive (2), when it reaches its mounting position,
being essentially supported by the mounting arm (7)
which is then preferably located vertically below the mo-
tor contour.
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Description

[0001] The invention relates to a method for mounting
an elevator drive in the range of the shaft head of an
elevator shaft in the manner of the generic term of claim
1 and an assembly used for the corresponding mounting
in the manner of the generic term of claim 7 and a mount-
ing arm for said assembly in the manner of the generic
term of claim 12.

TECHNICAL BACKGROUND

[0002] Modern elevator systems are preferably real-
ized as "machine roomless elevator" (MRL) systems.
This means that no additional machine room in the shaft
head is necessary. This machine room is on the one hand
costly and on the other hand takes up most of the space
above or next to the shaft, which can be used for other
purposes.
[0003] When installing the elevator drive, it has accord-
ingly proved to be a good idea to install this elevator drive
alone in the shaft head, preferably above and/or on the
elevator guide rails of the elevator system. In order to
waste as little space as possible in the shaft (vertically
and horizontally), this elevator drive is installed as close
as possible to the shaft head ceiling.
[0004] For the installation of the elevator drive, a lifting
device is usually used, which is fastened - preferably tem-
porarily - in the shaft head. Due to the dead weight of the
lifting device and also due to its positioning, usually in
the middle of the shaft, it is not possible to lift the elevator
drive to the desired position by means of the lifting device
alone, directly below the shaft head ceiling, above the
elevator guide rails.
[0005] In order to solve this problem, procedures and
devices have been proposed, but they are usually cum-
bersome or expensive to use.

PRIOR ART

[0006] The patent US 7,624,848 B2 proposes a mount-
ing device that can be mounted directly on the elevator
car, which can be moved along the elevator guide rails.
For this purpose a foot is fixed on the roof of the car or
its cabin. Through this foot an axle passes, on which a
supporting beam is pivotably mounted. On this support
beam there is a load carrier on which the elevator drive
can be fixed in order to bring it to its desired position. The
roof of the elevator car thus acts as a platform for the
installation work.
[0007] First the load carrier must be loaded with the
elevator drive. For this purpose a lifting device is used,
which is attached to the shaft head ceiling. With this lifting
device the elevator drive is lifted onto the load carrier and
fixed there. It must be ensured that the support beam
has already been deflected upwards from its horizontal
position - at least so far that the load carrier is not so
inclined that the loaded elevator drive slips off.

[0008] Rotation limiters on the support beam also limit
the rotational movement of the support beam.
[0009] This loading process of the load carrier should
preferably be carried out while the car is in its lowest
position in the shaft. This allows the car to rest on buffers
at the bottom of the shaft without additional support by a
lifting device.
[0010] Then the identical lifting device is decoupled
from the elevator drive and connected to an eye hook of
the car. This allows the car to be raised and lowered.
Finally, the car is pulled to a height at which the load
carrier and thus the elevator drive stand above the base
plate when the support beam is set vertically. The car is
then lowered by means of the lifting device until the ele-
vator drive itself rests completely on the base plate and
can be fixed. The load carrier and thus the entire mount-
ing device can then be pulled by moving the car further
down.
[0011] This mounting device can therefore only be
used if a movable platform is available, regardless of
whether it is a temporary mounting platform or the roof
of the already installed cabin or the elevator car. This
means a considerable additional expenditure. In addi-
tion, the same lifting gear must be used to lift the elevator
drive onto the load carrier and to lift the clearly heavy,
complete elevator car. This means that a more powerful
lifting device is required than is actually necessary for
loading the load carrier. In addition, once the elevator
drive has been fixed, the lifting device only holds the
weight of the elevator car and the weight of the elevator
drive is only absorbed by the rotation limiters of the
mounting aid. This generally results in a somewhat cum-
bersome and partly unsafe installation.

PROBLEM UNDERLYING THE INVENTION

[0012] In view of this, the purpose of the invention is
to specify means by which an elevator drive can be easily
and safely mounted in the head area of an elevator shaft.

INVENTIVE SOLUTION

[0013] According to the invention, this problem is
solved with the features of the main claim directed to the
process.
[0014] For this purpose, a special procedure is pro-
posed for the installation of an elevator drive in the range
of the shaft head of an elevator shaft. The procedure
includes a first step in which the elevator drive is lifted
by a lifting device to a part of the shaft head below its
intended installation position.
[0015] The solution according to the invention is char-
acterized by the fact that in a second step the elevator
drive is attached to a pivoting mounting arm. The mount-
ing arm facilitates the installation of the elevator drive.
For this purpose, it rotates around a fixed area (alterna-
tively called "range") that is below the intended installa-
tion position on the elevator guide rails on which the el-
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evator drive is to be installed, and which is preferably
different from the roof of the elevator car.
[0016] In a third step, the elevator drive is then raised
even further so that it moves along a path determined by
the mounting arm and its fixed area to its intended mount-
ing position in the area of the upper end of the elevator
guide rails. The rising within this third step is in numerous
cases accomplished purely or partially manually, since
the pivoting mounting arm is a big ease for manual lifting.
In other cases it could be, too, supported by the lifting
device or hoist.
[0017] In this case, the weight of the elevator drive is
completely or essentially absorbed by the mounting arm,
which is then preferably located vertically below the mo-
tor contour, at least 80% of the weight of the elevator
drive when it reaches its mounting position.
[0018] Even the preparatory assembly of the mounting
arm is much easier than before. Because the fixed area
that the mounting arm needs for its function is determined
to the rails, there is no need to first get an elevator car
running.
[0019] A decisive advantage of the procedure accord-
ing to the invention is still that it is much easier for the
technician(s) to lift the elevator drive the last piece into
its intended mounting position. This applies especially to
cases where the intended installation position is too close
to the shaft head ceiling to be able to lift the hook load
and thus the elevator drive directly into the installation
position.
[0020] In the first phase of further lifting of the elevator
drive, in which the mounting arm cannot yet absorb a
significant portion of the weight force of the elevator drive,
support of the lifting device is preferably still available.
[0021] Subsequently, the more the mounting arm is
erected as the elevator drive is lifted, the greater the pro-
portion of the elevator drive’s weight is absorbed by the
mounting arm. This makes installation easier, especially
in the vicinity of the shaft head ceiling, where the heavy
elevator drive is particularly difficult to handle. When the
installation position is reached, the weight of the elevator
drive is completely or essentially absorbed by the mount-
ing arm, which is then preferably positioned vertically be-
low the motor contour.
[0022] Overall, this considerably simplifies the han-
dling of the elevator drive in the vicinity of the shaft head
ceiling.
[0023] Preference is also given to increasing occupa-
tional safety. This is because the elevator drive attached
to the mounting arm cannot fall into the shaft, at least not
if the attachment of the elevator drive to the mounting
arm and/or the lifting device is not released until after the
elevator drive has been bolted or fixed in its intended
mounting position, as is usually the case.
[0024] The mounting arm, which is mounted and guid-
ed in a defined manner on the fixed area, defines a path
that can be traversed by further raising the elevator drive.
The uppermost point of this track is thus located in the
area of the upper end of the elevator guide rails. It usually

represents the intended installation position.
[0025] If the mounting arm has previously been at-
tached to the elevator guide rails with sufficient positional
accuracy, this will preferably result in the elevator drive
being brought into its mounting position, either alone or
essentially alone, by swivelling the mounting arm at-
tached to it upwards, so precisely that it can be fixed
there without further alignment work. The latter can be
achieved, for example, by aligning the holes on the ele-
vator drive and the rail-mounted counterpart holding it so
precisely that the retaining screws can be inserted and
tightened.
[0026] If minimal alignment movements are neces-
sary, this is usually harmless.
[0027] Such minimal alignment movements can be
seen, for example, by loosening the screw connection of
the elevator drive with the mounting arm, which is man-
ufactured for transport purposes, a little bit, then aligning
the elevator drive a little bit more precisely and only then
being able to insert the said retaining screws. This is not
ideal but mostly harmless.
[0028] Here, too, the ingenious, rail-mounted provision
of the fixed area helps decisively. In this way, the mount-
ing arm according to the invention can be aligned very
easily and with sufficient accuracy - depending on the
type of elevator - during the preparatory installation.
[0029] With a mounting arm with a fixed area fixed to
the car, on the other hand, it is difficult to first position
and fix the car precisely. During the construction phase,
when the elevator and its shaft copy are not yet fully as-
sembled and ready for operation, this is almost impossi-
ble.
[0030] The said mounting arm is understood to be a
pair of two individual bars or a pair of preferably several
bars arranged essentially or at least in sections in parallel
and hinged at one end. Due to their articulation, they can
be pivoted from their loading to their unloading position
along a circular or essentially circular path.
[0031] The term "shaft" or "elevator shaft" is mainly
characterized by the fact that an elevator can travel in it.
In a narrower sense, this term is thus used to describe a
conventional shaft in the sense of an essentially closed,
square travel tube. In its wider meaning, however, a
"shaft" can also have a different shaft cross-section or
other distinctive surrounding shaft walls, such as lattice-
work constructions or similar.
[0032] The lifting device in question is usually a general
type of hoist, often without special adaptation to an ele-
vator. It is usually only temporary, until the installation
work on site is completed. It can therefore be attributed
to the assembly tools. It is therefore usually not an addi-
tional elevator component that is included in the material
costs of the elevator. The term "lifting device" in the sense
of the invention preferably includes a rope, belt or chain
hoist. It is ideally equipped with a carrying tool. Preferably
it has the shape of a load hook, with the main task of
lifting the load.
[0033] The "intended mounting position" in the sense
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of the invention is preferably located at the upper end of
the elevator guide rails. It is usually defined in such a way
that the elevator drive is mounted ready for operation at
prefabricated mounting holes on the elevator guide rails
or mounting parts which are themselves fixed to the el-
evator guide rails.
[0034] The aforementioned area of the shaft head be-
low its intended installation position is, but not only, an
area that is less than 1.5 m below the underside of the
shaft head ceiling or the end of the shaft head.
[0035] The "fixed area" in the sense of the invention
describes the area in which the mounting arm is fixed -
usually rigidly - to the elevator guide rails used as the
basis for the exact positioning of the mounting arm during
the period of installation. Usually and clearly preferred
are the elevator guide rails at whose upper end the in-
tended mounting position of the elevator drive is located.
In this respect, however, exceptional cases are also con-
ceivable, for example in the case of backpack elevators,
where the car and counterweight guide rails are located
in parallel, adjacent planes.
[0036] The mounting arm itself pivots around the fixed
area. This fixed area is located directly at the elevator
guide rails and is below the intended installation position.
Such an immediacy exists if the mounting arm is directly
bolted to the corresponding guide rail with the corre-
sponding holes. It is also present if the mounting arm is
bolted to a bearing block, which in turn is rigidly connect-
ed or bolted to the guide rail by means of a corresponding
positive or frictional connection for the duration of the
installation.

ANOTHER PROBLEM UNDERLYING THE INVEN-
TION

[0037] Furthermore, it is the task of the invention to
provide a system with which an elevator drive can be
easily and safely installed in the range of the shaft head.

ANOTHER INVENTIVE SOLUTION

[0038] The solution of the above mentioned problem
is achieved by means of an assmebly with which the pro-
cedure of the inventive step can be carried out.
[0039] This assembly thus preferably comprises a lift-
ing device, an elevator drive and mounted elevator guide
rails, at the top of which the elevator drive is to be mount-
ed. In addition, the assembly contains a mounting arm,
which can be swivelled around a fixed area and on which
the elevator drive can be guided and swivelled into its
mounting position during further swivelling. The solution
is characterized by the fact that the fixed area is located
below the intended mounting position of the elevator
drive in the above defined sense on the elevator guide
rails on which the elevator drive is to be mounted.
[0040] The term "assembly" describes a totality of parts
by means of which a process in the sense of the invention
can be carried out.

[0041] The advantages mentioned in connection with
the procedure described at the beginning can also be
realized with the help of such an assembly. The defini-
tions of terms given at the beginning of this article apply
accordingly.

ANOTHER PROBLEM UNDERLYING THE INVEN-
TION

[0042] Furthermore, it is the task of the invention to
provide a device which can fix the elevator drive and also
perform a pivoting rotational movement.

ANOTHER INVENTIVE SOLUTION

[0043] The solution to the above problem is provided
by a mounting arm, which is used to form an assmebly
with which the process of the invention is carried out. A
mounting arm preferably consists of a flange, which is
preferably designed in the shape of a clamping claw and
fixes the mounting arm to the elevator guide rails. In ad-
dition, a mounting arm contains at least two single arms
that can be swivelled in parallel around a fixed area,
which are equipped with a fixture for fixing the elevator
drive. The actual mounting of the elevator drive is done
in a defined position on the elevator guide rails, which is
achieved by pivoting the arms.
[0044] The term "clamping claw" describes a compo-
nent, preferably a bent sheet metal part, which can be
fixed to the elevator guide rails and also provides a re-
ceptacle for the preferably two single arms.

OPTIONS FOR IMPROVING THE INVENTION

[0045] There are a number of possibilities for shaping
the invention in such a way that its effectiveness or use-
fulness is further improved.
[0046] It is therefore particularly preferable to use a
mounting arm for this procedure, which is designed in
such a way that the elevator drive can be mounted in the
correct position on the mounting arm and also maintains
this correct alignment during pivoting. This ensures that
the fixing in the intended mounting position is simplified
and no additional tools are required to align the elevator
drive.
[0047] Furthermore, it is preferable that the elevator
drive is not detached from the lifting device until it has
reached its final installation position and ideally only after
it has been fixed in this position. This leads to increased
safety, since the elevator drive is thus preferably secured
against falling by the lifting device in any position not fixed
in the intended installation position.
[0048] Preferably, the procedure is such that the lifting
device is able to absorb the weight of the elevator drive
in a first phase of the swivel movement mainly by the
lifting device. This prevents the work of holding and/or
deflecting the elevator drive from having to be done man-
ually and/or otherwise than by the existing lifting device.
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[0049] In addition, it is particularly preferable if the rope
or belt or chain of the lifting device can be pulled at an
angle during the procedure when the elevator drive is
swung into its mounting position. This ensures that the
lifting device will lift the elevator drive to or almost to the
last possible swivel position that the lifting device can
reach. This facilitates the preferably manual traversing
of the remaining swivel path - compared to a mounting
arm which is in its swivel movement in a position below.
The reason for this is the smaller projected lever arm,
which indicates the horizontal distance of the elevator
drive from the fixed point of the mounting arm.
[0050] It is also preferred if the rope, belt or chain is
also elongated when the elevator drive is pivoted. Here,
"elongation" does not refer to elastic elongation, but rath-
er to a deliberate elongation achieved by adding further
elements to the rope, belt or chain. In the example of the
rope this would mean "unwinding". In this way, it is pos-
sible to achieve that the specified trajectory curve can
also be traversed beyond the uppermost end position
that can be reached with the lifting device without remov-
ing the securing connection of the lifting device from the
elevator drive or from the mounting arm
[0051] The assmebly according to the invention is pref-
erably designed in such a way that the mounting arm
comprises at least two parallel cooperating single arms,
each of which in turn consists of two bars. These bars
can be hinged to the elevator drive. The articulation is
such that the elevator drive can move relative to the
mounting arm in such a way that a horizontal orientation
of the elevator drive is maintained during the entire piv-
oting process. This leads to an easier installation in the
intended mounting position. This is because the drive is
suspended from the lifting device at the time it is attached
to the mounting arm. It can therefore be easily and safely
aligned during the installation process so that it is exactly
in the installation position. If the mounting arm now main-
tains this alignment even when it is swivelled, the fitter
is spared having to carry out the alignment work in a
forced position directly under the shaft head ceiling.
[0052] Preferably, the lifting device of the assembly is
designed in such a way that it can and must only lift the
elevator drive to bring it into the position in which it is
attached to the mounting arm. This makes it possible to
choose a lifting device for the assembly that is designed
purely to transport the elevator drive. Such a lifting device
is accordingly small and light. It can therefore be easily
mounted and dismounted on the shaft head ceiling and
transported from construction site to construction site.
[0053] In addition, the assembly is preferably designed
so that the lifting device is mounted on the shaft head
ceiling or in the area of the shaft head in such a way that
its rope or belt or chain for lifting the elevator drive hangs
vertically into the shaft next to the elevator guide rails
where the elevator drive is to be mounted.
[0054] It is also preferred that this rope or belt or chain
hangs down to the bottom of the shaft and maintains its
vertical orientation even when the elevator drive is pulled

up to the area of the shaft head or mounting arm. This
makes it possible to pick up the elevator drive from var-
iable heights and from any floor. Furthermore, the risk of
collision of the elevator drive with other components in
or on the shaft is reduced.
[0055] The mounting arm of the assembly, as invented,
is preferably designed to include two parallel bars per
single arm, each of which has a different pivot point at
the flange.
[0056] As a result, the bars hinder each other, namely
in such a way that both an upper and a lower stop is
formed during the swivel movement of the mounting arm.
The pivot points of the bars are offset to each other in
such a way that a connecting line of the center axes of
the two pivot points preferably has a 40° to 50° angle to
the horizontal. It should be noted, however, that the cent-
er of rotation of the upper bar is closer to the nearest
shaft wall than the center of rotation of the lower bar. In
addition, it is preferable that both bars touch each other
in two positions of the total swivel movement in such a
way that a further swivel movement in one direction is
stopped.
[0057] In the sense of the invention, a "stop" means a
blocking of the further pivoting movement on the given
path curve in one direction.
[0058] This results in a considerable gain in security:
Even if handled carelessly, the mounting arm cannot fold
down any further and thus unintentionally move away
from the position in which the elevator drive still hanging
on the lifting device is to be attached to the mounting
arm. Conversely, the mounting arm must be designed in
such a way that it runs up against a stop in the area or
immediately upon reaching the intended mounting posi-
tion. This can make it easier to find the exact mounting
position quickly.
[0059] If the pivot points of the bars are cleverly shifted
relative to each other, slightly deviating from the 45° line,
then it is possible to follow the path specified by the
mounting arm - preferably up to 10° - beyond the highest
point. In some cases, this can make alignment easier,
especially where greater tolerances are to be expected
on site - for example, when renovating old buildings.
[0060] Furthermore, it is preferred that the mounting
arm according to the invention has a protruding lifting aid
in which the lifting device can be fixed. It is preferred that
this lifting aid is located at the lower of the preferably two
parallel bars of the single arm. The lifting aid preferably
protrudes downwards at an angle so that a vertically
mounted lifting device can be fixed to the lifting aid without
colliding with the elevator drive. Thus it is possible to use
a lifting device that can only lift vertically. In addition, the
upper end position reached by the lifting device is closer
to the intended installation position, which further short-
ens the manual swivel travel.
[0061] Ideally, the mostly beam-like drive bracket is
designed so that its length is greater than the maximum
distance between the elevator rails on or to which the
elevator drive is to be mounted as intended. The drive
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bracket then protrudes in horizontal direction, laterally,
left and right, in each case by a certain amount over the
outer sides of the elevator guide rails.
[0062] This is preferably accompanied by the fact that
the mounting arm is designed so that the two single arms
have a horizontal distance to the elevator guide rails. This
is preferably achieved by an appropriate design of the
two flanges of the mounting arm. This horizontal distance
is preferably that from the outside of the elevator guide
rails (the side on which the flanges rest) to the outside,
i.e. to the surface facing the elevator guide rails. This
means that there is still a distance between the outside
of the elevator guide rails and the mounting arm even if
at least the corresponding sections of the mounting arm
run parallel to the elevator guide rails from the fixed area
to the top end of the elevator guide rails.
[0063] The fact that the flanges should rest on the el-
evator guide rails on the one hand and have a horizontal
spacing on the other hand, is preferably achieved by a
cranked design, preferably as a bent sheet metal part,
thus forming a U-profile with fixing lugs.
[0064] It should be noted that due to the design of the
flanges, the respective end plate at the horizontal ends
of the drive bracket has the preferably identical horizontal
distance from the elevator guide rails as the flanges.
[0065] However, since these end plates are also pref-
erably screwed to the elevator guide rails, a cranked de-
sign - preferably as a bent plate - is also favored for the
end plates. One flat surface of the end plates lies against
the elevator guide rails, while the other, preferably par-
allel flat surface is at a distance from the elevator guide
rails.
[0066] These measures help to ensure that there is a
horizontal installation clearance between the surface of
the end plate, which rests on the elevator guide rail and
is screwed there, and the respective single arms. This
free space can preferably be used for threading and tight-
ening the nuts of the corresponding fixing screws. There-
fore, this horizontal distance between the mounting plate
and the mounting arm is preferably at least two, prefer-
ably at least three nut thicknesses.
[0067] In general, this additional mounting space is
thus preferably achieved by a suitable interaction of the
flanges of the mounting arm and the end plates of the
drive bracket. The horizontal spacing thus achieved
makes it easier to install the elevator drive in its intended
installation position.
[0068] Further advantageous design possibilities,
modes of action and advantages of the invention result
from the following description of the preferred examples
of the invention using the figures.

LIST OF FIGURES

[0069]

Fig. 1 shows a schematic illustration of the installa-
tion of an elevator drive in the shaft head area of an

elevator shaft using only a lifting device and an op-
erator.

Fig. 2 to Fig. 5 show a side view of an elevator shaft
and a schematic representation of the steps to be
taken to assemble an elevator drive in the shaft head
area using the mounting method and the corre-
sponding assembly according to the invention.

Fig. 6 to Fig. 9 show the individual positions of the
mounting arm during the mounting steps in a spatial
view and with detailed illustrations of the exemplary
individual parts of the assembly (without lifting de-
vice).

Fig. 10 shows the arrangement of the exemplary
bars of a single arm of the mounting arm and their
path during a swivel process from the lower to the
upper stop.

Fig. 11 to Fig. 14 show a side view of an elevator
shaft showing a schematic diagram of the steps to
be taken to install an elevator drive in the shaft head
area using the installation method and the corre-
sponding assembly as in Fig. 2 to Fig. 5, but with a
different variant of the mounting arm.

Fig. 15 to Fig. 18 show in a spatial view and with
detailed illustration of the exemplary individual parts
of the assembly (without lifting device) the individual
positions that the mounting arm assumes when
passing through the mounting steps, analogous to
Fig. 6 to Fig. 9, but with a different variant of the
mounting arm.

PREFERRED EMBODIMENTS

[0070] First, Fig. 1 shows the side view of an elevator
shaft 1, in which the installation of an elevator drive 2 is
only carried out by means of a lifting device 3 and a sche-
matically shown worker. At the same time, Fig. 1 visual-
izes the typical problem: The end of the elevator guide
rails, on which the elevator drive 2 is to be mounted, is
so close below the shaft head ceiling that the elevator
drive 2 cannot be lifted into its intended mounting position
by means of the lifting device 3 alone.
[0071] The worker must therefore manually move the
elevator drive to the end of the elevator guide rails 4
(shown by arrow) to be able to attach it there to a con-
necting part 5 at the upper end of the elevator guide rails.
This is the intended installation position (represented by
dotted elevator drive). Often the worker is not only con-
fronted with the problem of having to manually lift the
elevator drive the last part into its mounting position. Rel-
atively often he even has the additional problem that he
has to align the elevator drive in a forced position just
below the shaft head ceiling in order to cover all mounting
holes so that he can screw the elevator drive tight.
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[0072] Fig. 2 to Fig. 5 show in the same schematic side
view the excavation of the upper part of the elevator shaft
1 and the individual steps of the procedure for mounting
the elevator drive and the corresponding positions of the
mounting arm 7.
[0073] Fig. 6 to Fig. 9 show the individual positions of
the mounting arm during the mounting steps in a spatial
view and with detailed illustration of the exemplary indi-
vidual parts of the assembly (without lifting device and
without illustration of the shaft) analogous to Fig. 2 to Fig.
5.
[0074] The respective sequence of the process steps
is marked with thick, black arrows between the individual
figures.
[0075] First, Fig. 2 and, analogously, Fig. 6 illustrate
the preparations that were made in the course of the pro-
cedure according to the invention.
[0076] After the installation of one rail track of the ele-
vator guide rails 4 (for car and counterweight), on which
the elevator drive is to be mounted, the first thing to be
done is to erect its temporary working platform 6 in the
affected area of the shaft 1 or the shaft head. In individual
cases, the car roof can be used alternatively. Due to the
effort and expense involved, however, this will remain
the exception rather than the rule.
[0077] It can be advantageous if at this stage of the
procedure the second elevator guide rail, i. e. the second
rail track for the counterweight or the car (depending on
where the elevator drive is to be mounted) has not yet
been installed. This can be particularly useful in narrow
shafts. Then it is possible to work in the shaft 1 with as
little obstruction as possible and, in particular, the eleva-
tor drive can then be raised largely freely.
[0078] Then, the mounting arm 7 is mounted to the
elevator guide rails 4.
[0079] Before going into the details it has to be ex-
plained that the mounting arm 7 is an assembly group.
Here it is assembled from two single arms 13. Each single
arm 13 consists of an upper bars 8 and a lower bar 9.
The said single arms 13 are interconnected to each other
by means of a - normally horizontal - cross member which
is also called single arm connection 14. It is not shown
by Fig. 2. That way the two single 12 arms consisting of
an upper and a lower bar 8, 9 each, form the mounting
arm 7 together with the cross member.
[0080] In preferred cases the drive bracket 11 form an
additional cross member for connecting the two single
arms 13.
[0081] Preferably, the elevator guide rails 4 are used
for this purpose, which should support the elevator drive
2 in its intended installation position. As shown in Fig. 2,
the mounting arm 7 is firmly connected to a pair of ele-
vator guide rails 4 by means of its flanges 10. For this
purpose, the flanges 10 may consist of or form a pair or
more claw. The claws are clamped or screwed together
so that they clamp an elevator guide rail 4 between them.
The respective flange 10 is thus immovably connected
to the elevator guide rail 4 for the installation period.

[0082] In many cases, the mounting arm 7 according
to the invention is mounted directly below or above a rail
bracket 21 anchored to the shaft wall and the elevator
guide rails 4, see for example Fig. 6 or Fig. 7. This in-
creases stability. Often this is accompanied by an im-
provement in the accuracy with which the elevator drive
2 reaches its intended installation position at the first at-
tempt. The mounting arm 7 is not only mounted directly
under or above a rail bracket, but in any case preferred
if the distance of its flanges 10 to the rail bracket 21 is
less than 30 cm.
[0083] In contrast to a car suspended from a more or
less elastic suspension rope, smaller vertical movements
are also prevented. In addition, high positional accuracy
is also achieved in the horizontal direction. This is another
difference to a car. Its horizontal positioning can vary
slightly by a few millimeters back and forth from one trip
to the next, depending on how it currently runs along the
elevator guide rails.
[0084] The preparatory steps also include mounting
the lifting device 3 in the area of the shaft head or on the
shaft head ceiling, as also shown in Fig. 2.
[0085] Relatively often it will also be advantageous to
mount the elevator drive 2 in its delivery position, in the
bottom of the shaft or even before it is brought into the
shaft 1 on the drive bracket 11.
[0086] Then the elevator drive 2, if necessary together
with the drive bracket 11, must be moved from its delivery
position, which is usually in the bottom of the shaft, but
occasionally also in front of the elevator door on any floor,
to a position in which it can be fixed to the mounting arm 7.
[0087] For this purpose, it is attached to the lifting de-
vice 3, normally to the loading hook 12. Sometimes a
lifting gear not shown as a figure is used for this purpose,
which ensures that the elevator drive, possibly together
with the drive bracket 11, is suspended from the hook
from the front in such a way that it is in a position which
at least essentially corresponds to the later assembly po-
sition.
[0088] If the elevator drive 2 is not already at the bottom
of the shaft and is picked up by the lifting device 3, it is
now maneuvered into the shaft with the help of lifting
device 3.
[0089] Then the elevator drive 2 is lifted upwards the
shaft 1 until it reaches the position shown in Fig. 3 and
Fig. 7. In this position, the elevator drive 2 is connected
to the mounting arm 7 correctly aligned.
[0090] It is particularly preferable not to connect the
elevator drive 2 directly to the mounting arm 7, but rather
by means of the drive bracket 11, which will then often
be designed as a support tube or elongated support pro-
file for this purpose.
[0091] Ideally, it can serve as a cross beam that rigidly
connects the left and right-hand bars of the mounting arm
7 after the elevator drive 2 has been fastened for the
further mounting process, if necessary in addition to the
already existing but possibly less torsionally rigid single
arm connection 14 - which ideally forms a handle on

11 12 



EP 4 112 527 A1

8

5

10

15

20

25

30

35

40

45

50

55

which the installer can lift the mounting arm 7 upwards.
As an option, the single arm connection 14 can also be
designed and constructed in such a way that the lifting
device can be attached in a supporting manner, for ex-
ample with a rope or belt sling 22 (see Fig. 3 and Fig. 4).
[0092] A lifting device 3 is used for this purpose, which
is preferably installed in the area of the shaft head, ideally
on or directly below the shaft ceiling. In addition, it is
preferable if the lifting device 3 is only used temporarily
for the installation of the elevator drive 2, in order to save
space in the shaft 1 as well as costs. The elevator drive
2 can be attached to the lifting device by means of a
carrying tool - preferably a loading hook 12 - so that the
elevator drive 2 can then be lifted by the lifting device 3.
At first, the elevator drive 2 must be lifted to an area below
its intended mounting position, but preferably at a height
of less than 1.5 m below the uppermost point of the ele-
vator guide rails 4.
[0093] The elevator drive 2 must therefore be fixed to
the mounting arm 7 with the preferably already mounted
drive bracket 11. Preferably, the mounting arm 7 is only
attached to the drive bracket 11 so that the elevator drive
2 remains in position during the entire swiveling process.
This facilitates the installation of the elevator drive 2 or
the drive bracket 11 in the intended installation position,
since the alignment does not have to be done manually.
Fig. 3 and analog Fig. 7 thus show the initial state of the
procedure before the swiveling process starts.
[0094] Then the mounting arm 7 can be lifted by the
lifting device 3 with the elevator drive 2 now indirectly
fixed by the fixing of the drive bracket 11. In Fig. 7 it can
also be seen that the elevator drive 2 preferably consists
of the motor, the drive sheave and the feet.
[0095] Fig. 4 and analog Fig. 8 show the condition after
the swivelling process has reached the highest point that
can be reached by a purely vertically pulling lifting device
3. An arrow in Fig. 4 indicates which further swivelling
movement must still be carried out manually by an oper-
ator.
[0096] Here a schematically depicted worker stands
on an again schematically depicted working platform 6.
[0097] Fig. 5 and analog Fig. 9 show the last position
of the mounting arm 7 in the intended mounting position
of the elevator drive 2. For this purpose, the operator
performs the manual swivel movement just mentioned.
Fig. 5 shows that the lifting device 3 is no longer attached
to the mounting arm 7. This is due to the fact that the
lifting device 3 is used in the variant shown here and only
pulls vertically. However, it is also possible to use a lifting
device 3 that can move at an angle. This is shown in Fig.
11 to Fig. 19, which will be explained in more detail later.
Furthermore it is possible to for elongate the lifting device
in a manner that the lifting device 3 can stay attached to
the elevator drive 2 or the drive bracket 11 during the
manual swivel movement.
[0098] The top stop of the mounting arm 7 allows the
drive bracket 11 to be aligned so that the end plates 15
can be positioned so that the mounting holes there are

aligned with the mounting holes of the elevator guide rails
4. Now, preferably screws must be inserted through the
mounting holes of the elevator guide rails 4, with the
screw head preferably resting on the elevator guide rails
4. Then nuts can be threaded on the other side of the
screw and finally screwed tight. For this purpose, the hor-
izontal mounting space between the end plates 15, which
partly rest on the elevator guide rails 4, and the mounting
arm 7 is suitable.
[0099] Fig. 10 shows the arrangement of the exempla-
ry bars of a single arm 13 of the mounting arm 7 and their
path during a swivel process from the lower to the upper
stop. First the single arm 13 is in horizontal position,
which corresponds to the lower stop. Here the mounting
arm 7 cannot perform any further swivel movement
downwards. This is indicated by the lower cross. The
single arm 13 again consists of the upper bar 8 and the
lower bar 9. The lower bar 9 has an additional lifting aid
16, which leads down from the horizontal part of the bar.
The two bars each have two individual pivot points 17
and 18. The lower bar also has a latching groove 19,
which locks into a pin 20 in this lower stop position and
provides additional support for this position. Since the
elevator drive 2 with the drive bracket 11 has the largest
possible lever arm to the two pivot points in the horizontal
position, this position also provides the greatest torque,
which can be additionally absorbed by this pin 20. If the
swivel movement is performed upwards, the two bars
rotate around their pivot points 17 and 18 and the single
arm is finally stopped at the upper stop (marked by the
upper cross). This upper stop does not have to be the
final mounting position of the elevator drive 2 at the same
time, because the single arm 13 can also be turned a few
degrees above the vertical position of the mounting arm
7 to facilitate mounting.
[0100] Fig. 11 to Fig. 14 and Fig. 15 to Fig. 18 show
the position of the assembly for mounting an elevator
drive 2 and its position during the steps to be performed
completely analogous to Fig. 2 to Fig. 5 and Fig. 6 to Fig.
9, but with a different variant of the mounting arm 7.
[0101] The aforementioned figures show that the
mounting arm 7 of this embodiment, too, is an assembly
group. Here it is assembled from two single arms 13
again. Each single arm 13 consists of an upper bars 8
and a lower bar 9 being part of the lateral single arms of
the mounting arm. The said single arms 13 are intercon-
nected to each other by means of the drive bracket 11
which forms the cross member here. That way the two
single arms 13, consisting of an upper and a lower bar
8, 9 each, form the mounting arm 7 together with the dive
bracket 11.
[0102] In some preferred cases, as shown here, the
drive bracket 11 forms the only interconnection between
the single arms 13.
[0103] With this variant, all statements made and ad-
vantages that were already explained with the previously
described variant apply, apart from the differences that
will be explained in more detail below.
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[0104] The only difference to the previous version is
the design of the lower bar 9 of the single arms. This is
designed in such a way that it is preferably identical to
the upper bar 8 of the single arm 13. So this mounting
arm 7 has no lifting aid 16 and therefore no single arm
connection 14 can be mounted. For this reason, the lifting
device 3 is also attached directly to the elevator drive 2
or to the drive bracket 11. In order to be able to start the
swivelling process with the help of the lifting device 3, a
lifting device is required which can also pull at an angle.
This offers the advantage that the lifting device 3 remains
attached to the elevator drive 2 or the drive bracket 11
until the elevator drive 2 or the drive bracket 11 is mount-
ed in the intended mounting position. This increases the
safety of the manual slewing process, as the mounting
arm 7 can still be supported by the lifting device (see Fig.
14).

MISCELLANEOUS

[0105] Again it should be mentioned that the two lateral
side arms, with two holes at each end, form a mechanism
with four pivots. Fixing brackets are used to connect
these arms to the guide rails. Holes on these brackets
are the two fixed points of the mechanism. The location
of the holes on the bracket and the machine frame allows
the arms to move in most cases approximately a quarter
circle from horizontal to vertical.
[0106] These pivot positions also keep the machine
frame angle constant with ground while the machine
frame moving.
[0107] In addition, protection is claimed for an assem-
bly according to claim 7, which is described by the fact
that the elevator drive is preferably mounted on a drive
bracket - connecting the two single arms - at each of
whose vertical ends a cranked end plate is preferably
attached, which is adapted to the horizontal cranking of
the flange to the extent of its horizontal cranking.

LIST OF REFERENCE SIGNS

[0108]

1 Elevator shaft
2 Elevator drive
3 Lifting device
4 Elevator guide rails
5 Connecting part
6 Working platform
7 Mounting arm
8 Upper bar of a single arm of the mounting arm
9 Lower bar of a single arm of the mounting arm
10 Flange of the mounting arm
11 Drive bracket
12 Loading hook of the lifting device
13 Single arm of the mounting arm
14 Single arm connection or cross member
15 End plate of the drive bracket

16 Lifting aid on lower bar of the single arm
17 Pivot point of the upper bar of the single arm
18 Pivot point of the lower bar of the single arm
19 Latching groove of the lower bar of the single arm
20 Pin to accept the locking groove of the lower bar

of the single arm
21 Rail bracket
22 Rope or belt sling

Claims

1. A method for mounting an elevator drive (2) in the
range of the shaft head of an elevator shaft (1), the
method comprising a first step in which the elevator
drive (2) is lifted by means of a lifting device (3) into
the range of the shaft head lying below its intended
mounting position, characterized in that in a second
step the elevator drive (2) is mounted on a pivoting
mounting arm (7) which is can pivot about a fixed
range that is located in a distance below the intended
mounting position on the elevator guide rails (4) on
which the elevator drive (2) is to be mounted and is
further lifted in a third step in such a way that it moves
on a path predetermined by the mounting arm (7)
and its fixed area into its intended mounting position
in the area of the upper end of the elevator guide
rails (4), the weight of the elevator drive (2), when it
reaches its mounting position, being essentially sup-
ported by the mounting arm (7) which is then pref-
erably located vertically below the motor contour.

2. Method for mounting an elevator drive (2) according
to claim 1, characterized in that a mounting arm (7)
is used which is designed in such a way that the
elevator drive (2) can be mounted on it in the correct
position and then maintains its correct position dur-
ing pivoting.

3. Method according to one of the preceding claims,
characterized in that the elevator drive (2) is only
released from the lifting device (3) after reaching its
final assembly position and ideally only after its fix-
ation in the final mounting position.

4. Method for mounting an elevator drive (2) according
to one of the preceding claims, characterized in that
the weight force of the elevator drive (2) in a first
phase of pivoting is predominantly taken up by the
lifting device (3) .

5. Method for mounting an elevator drive (2) according
to one of the preceding claims, characterized in that
the rope, belt or chain of the lifting device (3) can be
pulled obliquely in the course of the pivoting of the
elevator drive (2) into its mounting position.

6. Method of assembling an elevator drive (2) accord-
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ing to one of the preceding claims, characterized in
that the rope, belt or chain are lengthened in the
course of the pivoting of the elevator drive (2) to its
mounting position.

7. Assembly for mounting an elevator drive (2) in the
range of the shaft head, the assembly comprising a
lifting device (3) and an elevator drive (2), elevator
guide rails (4) mounted in an elevator shaft (1), at
the upper end of which the elevator drive (2) is to be
mounted, and a mounting arm (7) pivotable about a
fixed range, on which the elevator drive (2) can be
guided during further lifting and pivoted into its
mounting position, characterized in that the fixed
range is formed below the intended mounting posi-
tion of the elevator drive (2) on the elevator guide
rails (4) on which the elevator drive (2) is to be mount-
ed.

8. Assembly for mounting an elevator drive (2) in the
range of the shaft head according to claim 7, char-
acterized in that the mounting arm (7) comprises
at least two parallel cooperating single arms (13),
each of which consists of two bars (8 and 9) which
can be pivotally connected to the elevator drive (2)
to be pivoted by them into its intended mounting po-
sition.

9. Assembly for mounting an elevator drive (2) in the
range of the shaft head according to claim 8, char-
acterized in that said two bars (8 and 9) are pivot-
able in such a way that the elevator drive (2) also
during pivoting maintains its correct position in which
it has been fixed to the mounting arm (7) before piv-
oting and which it should take in its final mounting
position.

10. Assembly according to one of the previous claims,
characterized in that the lifting device (3) is de-
signed to lift only the elevator drive (2) to bring it to
the position where it is fixed to the mounting arm (7).

11. Assembly according to one of the preceding claims,
characterized in that the lifting device (3) is mount-
ed on the shaft head ceiling or in the area of the shaft
head in such a way that its rope or belt or chain for
lifting the elevator drive (2) is vertically adjacent to
the elevator guide rails (4), on which the elevator
drive (2) is to be mounted, hangs down into the shaft
(1), preferably up to the area of the shaft bottom and
its vertical orientation also when the elevator drive
(2) is raised up to the area of the shaft head or the
mounting arm (7).

12. Mounting arm (7) for forming an assembly according
to one of claims 7 to 11 consisting of a flange (10)
preferably in the form of a clamping claw for fixing
the mounting arm (7) to the elevator guide rails (4)

to which the mounting arm (7) is to be attached, and
at least two single arms (13) which can be pivoted
in parallel about a fixed point and are equipped with
a receptacle adapted to an elevator drive (2) for fixing
the latter in a defined position on the elevator guide
rails (4) by giving away the mounting arm (7) .

13. Mounting arm (7) for forming an assembly according
to claim 12 with preferably two parallel bars (8 and
9) per single arm (13), characterized in that their
respective offset centres of rotation on the flange
(10) lie relative to one another in such a way that the
bars (8 and 9) hinder one another in such a way that
both an upper and a lower stop are formed during
the pivoting movement of the mounting arm (7) .

14. Mounting arm (7) for forming an assembly according
to claim 12 with preferably two parallel bars (8 and
9) per single arm (13), characterized in that pref-
erably the lower bar (9) of the mounting arm (7) has
a projecting lifting aid (16) in which the lifting device
can be fixed.

15. Mounting arm (7) for forming an assembly according
to claim 12 with preferably two parallel bars (8 and
9) each per single arm (13), characterized in that
the two single arms (13) are preferably horizontally
spaced from the elevator guide rails (4) by a corre-
sponding design of the flanges (10) of the mounting
arm (7).
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