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(57) Abrégé/Abstract:

A gear unit motor having a gear unit and an electric motor which drives the gear unit, the electric motor having a rotor shaft, which
is disposed so as to allow a rotation about its rotor shaft axis, the gear unit having a first housing part and a second housing part,
the second housing part having a square flange,

the first housing part having a round flange facing the motor and a square flange facing the second gear unit housing part, in
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(57) Abrégé(suite)/Abstract(continued):
particular the square flange of the second housing part,

the round flange and the square flange of the first housing part being connected by an interposed connection section,

the connection section of the first housing part having projections in one surface section, in particular projections that extend
parallel to the direction of the rotor shaft axis when viewed in the circumferential direction, i.e., in particular from the round flange to
the square flange,

an individual fastening element being screwed into a threaded bore introduced into the square flange of the second housing part,
and pressing the motor housing onto the first housing part, so that it presses it against the second housing part,

the particular fastening element being provided in a recess, which is developed to extend in uninterrupted fashion from the round
flange of the first housing part to the square flange of the first housing part,

and being situated in the peripheral angle region, covered by an individual projection, in the same circumferential position, in
particular relative to the rotor shaft axis and/or when viewed from the direction of the rotor shaft axis.



10

15

20

25

CA 02915058 2015-12-10

Blakes Ref: 67754/00013

-14 -
Abstract:

A gear unit motor having a gear unit and an electric motor which drives the gear unit,

the electric motor having a rotor shaft, which is disposed so as to allow a rotation about its rotor
shaft axis, the gear unit having a first housing part and a second housing part,

the second housing part having a square flange,

the first housing part having a round flange facing the motor and a square flange facing the
second gear unit housing part, in particular the square flange of the second housing part,

the round flange and the square flange of the first housing part being connected by an interposed
connection section,

the connection section of the first housing part having projections in one surface section, in
particular projections that extend parallel to the direction of the rotor shaft axis when viewed in
the circumferential direction, i.e., in particular from the round flange to the square flange,

an individual fastening element being screwed into a threaded bore introduced into the square
flange of the second housing part, and pressing the motor housing onto the first housing part, so
that it presses it against the second housing part,

the particular fastening element being provided in a recess, which is developed to extend in
uninterrupted fashion from the round flange of the first housing part to the square flange of the
first housing part,

and being situated in the peripheral angle region, covered by an individual projection, in the
same circumferential position, in particular relative to the rotor shaft axis and/or when viewed
from the direction of the rotor shaft axis.
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GEARED MOTOR

Technical Field

The present invention relates to a gear motor.

Background

It is generally known that the gear housing is connected to the motor housing in a gear motor.

The present invention is therefore based on the objective of further refining a gear motor such

that it is able to be produced in a cost-effective and uncomplicated manner.

Summary

In the present invention, in the gear motor the object is achieved according to the features as

herein described.

Important inventive features of the gear motor are that

the gear motor includes a gearing and an electric motor which drives the gear unit,

the electric motor has a rotor shaft which is situated so as to allow it to rotate about its rotor

shaft axis,

the gear unit has a first housing part and a second housing part,

the second housing part has a square flange,

the first housing part has a round flange facing the motor and a square flange facing the

second gear housing part, in particular the square flange of the second housing part,

CPST Doc: 279231.2
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the round flange and the square flange of the first housing part are connected with the aid of

an interposed connection section,

the connection section of the first housing part has projections in one surface section, in
particular projections that extend parallel to the direction of the rotor shaft axis when viewed in

the circumferential direction, i.e., in particular from the round flange to the square flange,

an individual fastening element is screwed into a threaded bore introduced into the square
flange of the second housing part, and the motor housing exerts pressure on the first housing

part, so that it presses against the second housing part,

the particular fastening element is provided in a recess, which extends without interruption

from the round flange of the first housing part to the square flange of the first housing part,

and which is situated in the peripheral angle area, covered by one of the individual projections,
in the same circumferential position, especially in relation to the rotor shaft axis and/or when

viewed from the direction of the rotor shaft axis.

This is advantageous insofar as the fastening element is situated in a bore hole that
penetrates the wall of the connection section. The bore hole is axially continuous. The
fastening element is screwed into the threaded bore of the first housing part by its first
threaded area, and via its screw head, or alternatively via a nut screwed onto a second
threaded area of the fastening element, exerts pressure on the motor housing through whose
threaded bore the fastening element is guided, the screw head and the nut being situated
outside the recess and exerting pressure on the surface into which the bore hole in the motor
housing part has been introduced. The placement in the peripheral angle positioning area
covered by the projection allows a thin wall thickness outside the region of the projection, so
that material can be saved and a stable and oil-tight development of the gear unit that is low in

mass is able to be realized since a reinforcement is required only in the area of the projection;

CPST Doc: 2792311
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however, this region features the recess for the feedthrough of the fastening element, which

has a weight-reducing effect.

In one advantageous development, the round flange, the square flange and the connection
section of the first housing part are developed in one piece, i.e., in an integral fashion, which

advantageously allows an uncomplicated production.

In one advantageous development, the square flange of the first housing part touches the
square flange of the second housing part. This is advantageous insofar as a rectangular or
square hole pattern is easy to provide on the gear unit, and the second housing part can be
developed as a parallelepiped block, in particular its hole pattern for the connection of
additional devices or for fastening the gear unit to the wall in a rectangular or square shape.

The individual connection is therefore able to be implemented on a square surface.

In one advantageous development, the connection section is hollow, which has the advantage
that a toothed component is able to be surrounded by the connection section in the manner of

a housing. The inputting gear unit stage may therefore be placed within the hollow space.

In one advantageous development, the associated hollow space runs in continuous fashion
from the motor to the second housing part. This is advantageous insofar as the lubricating oil
of the gear unit interior penetrates the interior space of the first and second gear unit housing

parts, so that the input and output stages are able to be lubricated.

In one advantageous development, the hollow space of the first housing part terminates at its
first end region in a recess of the round flange of the first housing part, and at its other end
region in a recess of the square flange of the first and/or second housing part. This has the
advantage that the first housing part can be mounted on a rotative electric motor on the one
hand, and on an essentially parallelepiped-shaped gear unit on the other, or on a gear unit
whose hole pattern for connecting or fastening devices is developed in the a parallelepiped or

square shape.

CPST Doc: 2792311
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In one advantageous development the radial clearance from the rotor shaft axis covered by
the round flange is greater than the radial clearance covered by the projections of the
connection section. This is advantageous insofar as the greatest radial clearance of the round
flange thus is greater than the greatest radial clearance of the projections. As a result, the
connection section can be placed between the round flange and square flange in the form of a
constriction on the first housing part. The connection section includes a recess, which is
radially situated in the radial clearance region covered by the round flange and guided through
the wall of the connection section. The radial clearance region covered by the wall of the
connection section thus overlaps the radial clearance region covered by the round flange. The
radial extension of the projections of the connection section is actually smaller than that of the
round flange, whereas the radial extension of the projections of the connection section is
greater than the inner diameter of the round flange, since the hollow space of the second
housing part terminates in a circular or cylindrical opening featuring this particular inner

diameter in the direction of the motor.

In one advantageous development, the wall thickness of the connection section is thicker in

the region of an individual projection,

the individual peripheral angle of the maximum thickening, especially the locally maximum
thickening, corresponding to the individual peripheral angle of the maximum thickening, in
particular the locally maximum thickening. This is advantageous insofar as the individual
fastening element can be placed in the thicker region of the wall of the connection section, so

that a recess is able to be provided in a material-saving manner.

In one advantageous development, the fastening element is a screw having a screw head, or

a set screw having a screwed-on nut,

the nut or screw head in particular pressing on the flange of the motor. This has the advantage

that a simple and tight connection of the housing parts can be realized.

In one advantageous development, the greatest radial clearance of the individual projection

extending in the axial direction is independent of the axial position,

CPST Doc: 2792311
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in particular in an axial section, the axial position in particular being situated in an axial section
that covers more than one tenth, in particular more than three tenth, of the axial region
covered by the connection section. This is advantageous insofar as the projections extend in
the axial direction, so that the recess for the individual fastening element can be
accommodated in a material- and space-saving manner in the thickened region of the wall,

which extends in the axial direction, just like the projection.

In one advantageous development, the amplitude defined by the individual projection and the
depressions adjacently disposed along both sides in the circumferential direction is greater
than the thinnest wall thickness of the connection section. This has the advantage that the
recess for the fastening element is situated at a smaller radial clearance than the radial
clearance of the respective adjacent depression. A thin wall thickness is therefore able to be
realized at an amplitude of the wavelike projections and depressions that is greater than the

wall thickness.

In one advantageous development, the extension direction of the projections is parallel to the
direction of the rotor shaft axis. This has the advantage that the fastening element can
likewise be aligned in the axial direction and is therefore able to be placed in the reinforced

region of the wall thickness that extends parallel to the extension direction of the projection.

In one advantageous development, the projections alternate with the depressions in a wave-
like pattern in the circumferential direction. This advantageously achieves a pleasant design
by the wavelike characteristic, and water is draining in addition. This not only applies to one

installation orientation of the gear unit, but to a plurality of different installation orientations.

The radial clearance from the rotor shaft axis covered by the round flange is greater than the
radial clearance covered by the projections and depressions. This is advantageous insofar as
the fastening bore is able to be introduced into the round flange and thus can be placed in the
radial clearance region covered by the round flange. The projections nevertheless have a

smaller radial extension than the round flange. This makes it possible to develop the

CPST Doc: 2792311
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connection section in the most compact manner possible, and the gear unit can therefore be

realized in a material-saving manner.

Further advantages are derived as described below. The present invention is not restricted to
the examples described and various modifications thereof will be apparent to those skilled in

the art as outlined in the appended claims.

Brief Description of Drawings

The present invention will now be explained in greater detail on the basis of figures:

Figure 1 schematically shows an oblique view of a gear unit housing which is made up of a
first and a second housing part (1, 2), the two housing parts (1, 2) having a square flange in

each case and the two square flanges touching and lying against one another.

Figure 2 shows first housing part 1 in an oblique view in a viewing direction toward the square

flange .

Figure 3 shows first housing part 1 in an oblique view in a viewing direction toward a round

flange situated axially opposite from the square flange.

Figure 4 shows a cross-section through first housing part 1, in particular through the linking
connection section of housing part 1 that is interposed between the square flange and the

round flange.

Detailed Description

As illustrated in the figures, the gear unit has a first housing part 1 and a second housing part
2, the first housing part 1 surrounding a pre-stage, i.e., the input gear stage of the gear unit, in
the way of a gear housing, and the second gear housing surrounding an output stage, i.e., the

output gear stage of the gear unit, in the manner of a housing.

CPST Doc: 2792311
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First housing part 1 thus accommodates input shaft 6, on which a toothed part which meshes

with a further toothed wheel 5 of the input gear stage is situated in a torsionally fixed manner.

The square flange 10 of the first housing part 1 is aligned parallel to the round flange 12 of first
housing part 1, and an electric motor (not shown) with its flange on its housing (not shown) is
able to be mounted on the round flange 12. The rotor shaft axis of the electric motor is parallel
to the direction of the surface normal of the contact surface between the round flange and the
flange of the motor, and also parallel to the direction of the surface normal of the contact
surface between the square flange of the first and second housing part (1, 2). The round
flange and the square flange of first housing part 1 are set apart from each other in the axial

direction of the rotor shaft axis of the electric motor.

The motor flange, i.e., the flange of the electric motor, lies against the round flange of first
housing part 1 and is fixed in place on the gear unit with the aid of fastening means or
elements (not shown), in particular screws. The fastening means, in particular screws, are fed
through an uninterrupted recess in the flange and through an uninterrupted recess in first
housing part 1, i.e., through first through-holes 3, in particular fastening screws, and screwed
into a threaded bore in second housing part 2. The drill pattern of the threaded bores is

introduced into the square flange of second housing part 2.

The screw head of each fastening means exerts pressure on a surface section of the flange of
the electric motor facing away from the gear unit and thus presses the flange onto first

housing part 1, which in turn is pressed against second housing part 2.

First housing part 1 includes a connection section, which is situated between the square

flange and the round flange of the first housing part and thereby connects them.

The connection section is hollow, so that the toothing parts of the input stage are at least

partially surroundable in a housing-forming manner.

CPST Doc: 2792311
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The connection section has a wavelike structure on its surface when viewed in the
circumferential direction. The projections and depressions of the wavelike structure are

provided in the radial direction, i.e., pointing toward the outside.

The wall thickness of the connection section in the circumferential direction is variable
accordingly. Each projection 20 in the radial direction thus is associated with a thickening of

the wall thickness.

The continuous recesses through first housing part 1 in the axial direction provided for the
feedthrough of the fastening means, especially screws, are located in the region of an

individual thickening of the wall in each case, i.e., in a region having a greater wall thickness.

First housing part 1 not only has the mentioned first recesses, i.e., through-holes 3, but also

second through-holes 4, which are provided for additional fastening means.

A local maximum of the maximum extension of the connection section, measured in the
transverse direction with respect to the direction of the rotor shaft axis or measured in the

radial direction, thus corresponds to each projection 20.

Projections 20 extend in the axial direction, i.e., parallel to the direction of the rotor shaft axis,

so that projections 20 run from the round flange to the square flange of first housing part 1.

The radial clearance from the rotor shaft axis covered by the round flange is greater than the

radial clearance covered by projections 20.

First and second housing parts (1, 2) have a separate bearing seat to accommodate a bearing
of a shaft of the gear unit. It is even possible to provide a lubricant cover on the first or second
housing part (1, 2), so that the oil level can be ascertained after the cover has been removed,
and/or oil can be drained or replenished. A shaft is able to be accommodated in the housing

part (1, 2) with the aid of the bearing seat, and the corresponding lateral forces can be

CPST Doc: 2792311
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diverted via the individual housing part (1, 2) as well. Since the fastening screws are placed

so as to penetrate first housing part 1, they are also protected from corrosion.

In one further exemplary embodiment according to the present invention, threaded pins are
used instead of the screws, which are screwed into threaded bores of second housing part 2,
and onto whose end region facing away from the second housing part a nut replacing the

screw head is screwed, which exerts pressure on the flange of the electric motor.

CPST Doc: 2792311

Date Regue/Date Received 2020-07-13



10

CPST Ref: 67754/00013

-10 -

List of Reference Numerals

1 first housing part, in particular the pre-stage housing

2 second housing part, in particular the output stage housing

3 first through-holes for fastening means, in particular fastening screws

4 second through-holes for fastening means, in particular fastening screws
5 toothed wheel of the input stage

6 input shaft

20 projection in the transverse direction

CPST Doc: 2792311
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Patent Claims:

1. A geared motor unit

having a gear unit and an electric motor which drives the gear unit,

the electric motor having a rotor shaft which is situated so as to allow a rotation about its rotor

shaft axis,

the gear unit having a first housing part and a second housing part,

the second housing part having a square flange,

the first housing part having a round flange facing the electric motor and a square flange facing

the second gear unit housing part,

the round flange and the square flange of the first housing part being connected by an interposed

connection section,

the connection section of the first housing part having projections in one surface section,

an individual fastening element being screwed into a threaded bore introduced into the square
flange of the second housing part and pressing a housing of the electric motor onto the first

housing part of the gear unit, so that it presses against the second housing part of the gear unit,

the individual fastening element being provided in a recess, which extends in uninterrupted
fashion from the round flange of the first housing part to the square flange of the first housing

part,

and being situated in a peripheral angle region, covered by one of the individual projections, in a

same circumferential position.

CPST Doc: 279202.2
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2. The geared motor unit as recited in claim 1,
wherein

the square flange of the first housing part faces the square flange of the second housing part.

3. The geared motor unit as recited in claim 1 or claim 2,
wherein

the projections of the connection section have projections that extend parallel to the direction of

the rotor shaft axis when viewed in a circumferential direction.

4. The geared motor unit as recited in claim 3,
wherein

the projections extend from the round flange to the square flange.

5. The geared motor unit as recited in any one of claims 1 to 4,
wherein

the same circumferential position is relative to the rotor shaft axis and/or when viewed from the

direction of the rotor shaft axis.

6. The geared motor unit as recited in any one of claims 1 to 5,
wherein
the round flange, the square flange and the connection section of the first housing part are

developed in one piece.

7. The geared motor unit as recited in any one of claims 1 to 6,
wherein

the square flange of the first housing part touches the square flange of the second housing part.

8. The geared motor unit as recited in any one of claims 11to 7,
wherein

the connection section has a hollow design.

CPST Doc: 279202.1
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9. The geared motor unit as recited in any one of claims 1 to 8,
wherein

an associated hollow space of the hollow design runs in uninterrupted fashion from the electric

motor to the second housing part,

and/or

the hollow space terminates in a recess of the round flange of the first housing part at its first end
region, and in a recess of the square flange of the first and/or second housing part at its other

end region.

10. The geared motor unit as recited in any one of claims 1to0 9,
wherein
a radial clearance, covered by the round flange, from the rotor shaft axis, is greater than a radial

clearance covered by the projections of the connection section.

11. The geared motor unit as recited in any one of claims 1 to 10,
wherein

a wall thickness of the connection section is thicker in the region of an individual projection.,

12. The geared motor unit as recited in claim 11,
wherein
an individual peripheral angle of a locally maximum thickening corresponds to an individual

peripheral angle of a maximum thickening.

13. The geared motor unit as recited in any one of claims 1 to 12,
wherein

the fastening element is a screw having a screw head, or a set screw having a screwed-on nut.

CPST Doc: 279202.1
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14. The geared motor unit as recited in claim 13,
wherein

the nut or screw head presses on a flange of the electric motor.

15. The geared motor unit as recited in any one of claims 1 to 14,
wherein

a greatest radial clearance of the individual projection extending in the axial direction is

independent of the axial position.

16. The geared motor unit as recited in claim 15,

wherein

the greatest radial clearance is independent of an axial section, the axial position being situated
in an axial section that covers more than one tenth of the axial region covered by the connection

section.

17. The geared motor unit as recited in claim 16,
wherein
the axial position is situated in an axial section that covers more than three tenths of the axial

region covered by the connection section.

18. The geared motor unit as recited in any one of claims 1 to 17,
wherein

an amplitude defined by the individual projection and depressions situated next to each other on
both sides in the circumferential direction is greater than a thinnest wall thickness of the

connection section.

19. The geared motor unit as recited in any one of claims 1 to 18,
wherein

an extension direction of the projections is parallel to a direction of the rotor shaft axis.

CPST Doc: 279202.1
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20. The geared motor unit as recited in any one of claims 1 to 19,
wherein

the projections alternate with depressions in a wavelike manner in the circumferential direction.

21. The geared motor unit as recited in any one of claims 1 to 20,

wherein

the first and the second housing part each have a bearing seat to accommodate a bearing of a

shaft of the gear unit, and/or a lubricant oil cover.

22. The geared motor unit as recited in any one of claims 1 to 21,
wherein

a radial clearance from the rotor shaft axis, covered by the round flange, is greater than the radial

clearance covered by the projections.

CPST Doc: 279202.1
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