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DESCRIPTION

Lifting/skidding device with a permanent magnet synchronous

motor

Field of invention

The present invention relates to a lifting/skidding device,
comprising an electric motor, a gear coupled to said motor
and a lifting/skidding mechanism coupled to said gear. Moreo-
ver, the present invention relates to a usage of a lift-

ing/skidding device of the kind above.

Art Background

A lifting/skidding device and a usage as presented above are
generally known. An electrically driven hoisting or jacking
system generally is used to lower, to lift / hoist (vertical
movement) and/or to pull or to tow (horizontal movement) ob-
jects. For example, rack and pinion jacking drives or hoist
ropes wound around a driven hoist drum may be used for that
reason. Particularly, in case of high loads, a gear with a
comparably large gear ratio is used to bridge the gpeed dif-
ference between the pinion or drum and a standard induction
machine. Often a combination of planetary gear and spur gear
ig used to accomplish the degired gear ratio. The resulting
dimensions and the weight of the motor gear units as well as
their shape are disadvantageoug, especially in offshore envi-

ronments.

Accordingly, there is a need to provide a lifting/skidding

device, which overcomes the drawbacks mentioned above.
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Summary of the Invention

This need may be met by the subject matter according to the
independent claimg. Advantageous embodiments of the present

invention are degcribed by the dependent claims.

According to a first asgpect of the invention, there is pro-
vided a lifting/skidding device asg disclosed in the opening
paragraph, wherein said motor is embodied as a permanent mag-
net gynchronous machine, said motor and an output of gaid
gear are arranged co-axially and said motor and said gear are
arranged in a single housing or said motor/gear is arranged

in the housing of said gear/motor

Moreover, there is provided a usage of a lifting/skidding de-
vice of the kind above for lifting and/or skidding an off-
shore construction, i.e. to move it vertically and/or hori-

zontally.

These aspects of the invention are based on the idea that a
permanent magnet synchronous machine (PMSM) delivers high
torque at lower gpeeds, thereby significantly reducing the
required gearbox ratio. In turn this allows for a compact
construction of a lifting/skidding device with reduced
weight, size and a beneficial shape, which is particularly
advantageous for use of the lifting/skidding devices in the
offshore environment (for example: drilling rig, windmill in-
stallation vessel, hoist ship, etc.).

The permanent magnet synchronous motor is superior to induc-
tion machines both in torque per kilograms and efficiency.
Moreover, the use of the comparably small permanent magnet
gynchronous motor provides the advantage of reduced rotating
maggesg, reduced mechanical losseg and in turn improved effi-
ciency as well as a reduced number of unit parts. Usually, a
gseparate additional spur gear may be omitted in most applica-
tions. It should be noted, that the permanent magnet synchro-
nous motor may be constructed in different ways to suit the

demands of the lifting/skidding device. For example, the ro-
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tor may be arranged inside of the stator. However, the rotor
may also be arranged outside of the rotor depending on the
construction of the lifting/skidding device.

The fact that said motor and an output of said gear are ar-
ranged co-axially provides a very beneficial ghape of the re-
sulting motor gear unit and of the lifting/skidding device

may be obtained.

In this context it is beneficial, according to other possible
embodiments of the present invention, if the gear is embodied
as a planetary gear, which is a proven device for realizing a
coaxial arrangement of a gear input and output. However, also

the use of a gspur gear is conceivable.

In this context it is further advantageous, according to fur-
ther possible embodiments of the present invention, if said
planetary gear is the only gear between said motor and said
lifting/skidding mechanism. In this way, an even more advan-
tageous shape (basgically a cylindrical shape) of the result-

ing motor gear unit may be obtained.

According to the fact that said motor and said gear are ar-
ranged in a single housing or said motor/gear is arranged in
the housing of said gear/motor, a compact motor gear unit is
obtained. Furthermore, the housing(g) may also act ag a heat
transfer body, respectively as heat transfer bodies between
the motor and the gear. Accordingly, heating/cooling the mo-
tor gear unit may be accomplished by just one heater/cooler.
A further advantage of the combined motor gear unit is the

reduced number of parts. For example bearings and seals may

commonly used for both the motor and the gear.

According to yet another embodiment said motor and said gear
comprise a common lubrication circuit. In this way, the lu-
brication o0il of the gearbox actg ag heat transfer medium for
the motor.
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In this context it is advantageous i1f the lifting/skidding
device comprises a heater in the lubrication circuit. In this
way, the lubrication o0il heater functions as an indirect

standstill heater of the motor.

According to another embodiment of the invention, the lift-
ing/skidding mechanism comprises a pinion coupled to said
gear and a gear rack engaged with said pinion. For example, a
platform may be connected to the gear racks of several lift-
ing/skidding devices and may be moved upwards and downwards

respectively horizontally by activating the motor.

According to yet another embodiment of the invention, the
lifting/skidding mechanism comprises a hoist drum coupled to
gsaid gear. For example, a platform connected to a rope, which
is wound around said hoist drum may be moved upwards and

downwards respectively horizontally by activating the motor.

Generally, it is of advantage, if the lifting/skidding device
respectively its motor igs torque controlled, which resultg in

smoother operation and longer lifetime of mechanical parts.

It has to be noted that embodiments of the invention have
been described with reference to different subject matters.
However, a person gkilled in the art will gather from the
above and the following description that, unless other noti-
fied, in addition to any combination of featureg belonging to
one type of subject matter also any combination between fea-
tures relating to different subject matters is considered as

to be disclosed with this document.

The agpects defined above and further aspects of the present
invention are apparent from the examples of embodiment to be
described hereinafter and are explained with reference to the
examples of embodiment. The invention will be described in
more detail hereinafter with reference to examples of embodi-

ment but to which the invention is not limited.
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Brief Description of the Drawing

Figure 1 showg a schematic oblique view of an exemplary lift-

ing/skidding device with a rack and pinion gear;

Figure 2 shows an exploded view of the inner workings of the

motor gear unit and

Figure 3 showg a schematic oblique view of an exemplary lift-

ing/skidding device with a hoist drum.

Detailed Description

The illustration in the drawing is gchematically. It ig noted
that in different figures, similar or identical elements or
features are provided with the same reference signs or with
reference signsg, which are different from the corresponding
reference signg only within the first digit. In order to
avoid unnecegsary repetitions elements or features which have
already been elucidated with respect to a previously de-
scribed embodiment are not elucidated again at a later posi-

tion of the description.

Fig. 1 shows a schematic oblique view of an exemplary lift-
ing/skidding device 1, comprising a motor gear unit 2 with a
housing 3 and a gear output 4. The housing 3 is cylindrical.
The gear output 4 protrudes axially from the housing 3 of the
motor gear unit 2. Furthermore the lifting/skidding device 1
comprises a pinion 5 coupled to the motor gear unit 2 by
means of the gear output 4 and a gear rack 6 engaged with
said pinion 5. The pinion 5 and the gear rack 6 are part of a
lifting/skidding mechanism 7. For example, a platform (not
shown) may be connected to the gear racks 6 of several lift-
ing/skidding devices 1 and moved upwards and downwards re-
gpectively horizontally by activating the motor gear unit 2.
In Fig. 1, the pinion 5 is taken off the gear output 4. How-
ever, in the operating state of the lifting/skidding device 1

the pinion 5 ig mounted on the gear output 4 of course.
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Fig. 2 now shows an exploded view of the inner workings of
the motor gear unit 2. Concretely, Fig. 2 shows an electric
motor 8, comprising a bearing 9 on the non driven end, a mo-
tor stator core 10, a motor rotor 11, a bearing 12 and a sun
gear 13. Furthermore, Fig. 2 shows a gear 14, comprising
planetary gears 15, bearings 16, a combined planet carrier
and bearing 17, and the gear output 4 fixed to the planet
carrier 17. In the above listing, the bearing 12 and the sun
gear 13 are associated with the motor 8. However, the bear-
ing 12 and the sun gear 13 may alsgso associated with the

gear 14 or both the motor 8 and the gear 14. Furthermore, the
bearing 9 on the non driven end may also be omitted. The ar-
rangement of Fig. 2 is built into the housing 3 of the motor

gear unit 2 shown in Fig. 1 in its operational state.

Accordingly, Figs. 1 and 2 show a lifting/skidding device 1,
comprising, the electric motor 8, the gear 14 coupled to said
motor 8 and the lifting/skidding mechanism 7 coupled to said
gear 14. The motor 8 is embodied as a permanent magnet syn-
chronous machine, which delivers high torque at comparably
low gpeeds, thereby reducing the required gearbox ratio sig-
nificantly with respect to known arrangements compriging a
standard induction machine. Moreover, the permanent magnet
gynchronous motor 8 is superior to induction machineg with

respect to efficiency.

In the example shown in Figs. 1 and 2, the motor 8 and the
output 4 of said gear 14 are arranged co-axially. Thig is ac-
complished by using the planetary gear 14. In this example,
the planetary gear 14 is the only gear between said motor 8
and said lifting/skidding mechanism 7. The planetary gear may
also have additional reduction stages. Finally, other addi-
tional gears may be used ag the case may be, for example spur

gears.

The permanent magnet synchronous motor 8 allows for a compact

construction of the lifting/skidding device 1. It consists of
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comparably few parts and can be integrated as part of the
construction of the gearbox itself. Hence, gaid motor 8 and
said gear 14 are arranged in a single housing 3 in the exam-
ple shown in Figs. 1 and 2. However a motor 8 having a dedi-
cated houging may also be arranged in the housing of gaid
gear 14 or vice versa. Generally, the housing of the gear 14
acts as a heat transfer body for the motor 8 in the presented

compact design.

In an advantageous embodiment, the lifting/skidding device 1
comprises a common lubrication circuit for said motor 8 and
said gear 14. In this way, the lubrication o0il of the gearbox
acts as heat transfer medium for the motor 8. In this con-
text, it is of particular advantage, if the lifting/skidding
device 1 comprises a heater in said lubrication circuit. In
this way, the lubrication oil heater functions as indirect

standstill heater of the motor 8.

In the example disclosed above, the lifting/skidding mecha-
nism 7 comprises the pinion 5 coupled to the gear 14 and the
gear rack 6 engaged with said pinion 5. However, thig is not
the only possibility for a lifting/skidding mechanism 7. The
lifting/skidding mechanism 7 may also comprise a hoist drum
coupled to said gear 14 for example as shown in Fig. 3. A
hoist rope 19, wound around the hoist drum 18 may then be

ugsed to move objects.

In applications including but not limited to the 1lift-
ing/skidding device 1 can be used for lifting/skidding an
offshore construction (for example: drilling rig, windmill
ingstallation veggel, hoist ship etc.). The reduced size and
weight of the presented lifting/skidding device 1 as well as
its beneficial shape makes it particularly usable in offshore

environments.

Advantageously, the lifting/skidding device 1 is torque con-
trolled, which results in smoother operation and longer life-

time of mechanical parts.
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Generally, the usage of the permanent magnet synchronous mo-
tor 8 provides:

- reduced size and weight

- a beneficial shape

- reduced mechanical losses and in turn improved efficiency
- reduced number of parts

- reduced rotating massgeg, in particular if additional spur

gears may be omitted.

Finally, it should be noted that the term "comprising" does
not exclude other elements or steps and the use of articles
"a" or "an" doesg not exclude a plurality. Algo elements de-
scribed in association with different embodiments may be com-
bined. It should also be noted that reference signs in the
claims should not be construed as limiting the scope of the

claims.
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CLAIMS:
1. Lifting/skidding device (1), comprising

- an electric motor
(14)
- a lifting/skidding mechanism (7)
(14),

(8),

- a gear coupled to said motor (8)
gear
wherein

(8)

said motor

said motor
(8)
are arranged co-axially and said motor
(3)

(4)
(8)

machine, and an output

are arranged in a single housing

of said gear

and said gear

PCT/EP2014/075355

and

coupled to gaid

ig embodied ag a permanent magnet synchronous

(14)
(14)

or said mo-

tor (8)/gear (14) is arranged in the housing of said

gear (14)/motor (8).

2. Lifting/skidding device (1) as claimed in claim 1,
wherein said gear (14) is embodied as a planetary gear.
3. Lifting/skidding device (1) as claimed in claim 2,
wherein said planetary gear (14) is the only gear between

(8)

said motor

as claimed
(8)

prise a common lubrication circuit.

(1)

wherein said motor

4. Lifting/skidding device

claims 1 to 3,

5. Lifting/skidding device (1) as claimed

prising a heater in the lubrication circuit.

(1) as claimed

claims 1 to 5, wherein the lifting/skidding

6. Lifting/skidding device

comprises a pinion (5)

(6)

coupled to said gear

rack engaged with said pinion (5).

(1) as claimed
claims 1 to 5, wherein the lifting/skidding
(18)

7. Lifting/skidding device

comprises a hoist drum coupled to said

and said gear

and said lifting/skidding mechanism (7).

in any one of the

(14) com-

in c¢laim 4, com-

in any one of the
(7)
and a gear

mechanism
(14)

in any one of the
(7)

mechanism

gear (14).
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8. Usage of a lifting/skidding device (1) as claimed in any
one of the claimg 1 to 7 for lifting/skidding an offshore

construction.



