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Description

[0001] The invention relates to a sanding machine for
processing a workpiece.

[0002] In particular the invention relates to a sanding
machine for processing a workpiece, comprising: - a
housing; a drive arranged in the housing for driving a
drive shaft relative to the housing; a first coupling part
connected directly or indirectly to the drive shaft and pro-
vided with a toothing; a first part which is provided with
a second coupling part connectable in engaging manner
to the first coupling part, and wherein the second coupling
part is provided for this purpose with a toothing co-acting
with the toothing of the first coupling part.

[0003] DE 103 06 974 A1, which forms the basis of the
preamble of independent claim 1, discloses a device of
this generic type.

[0004] Known devices for processing a workpiece to
which the invention relates are for instance sanding ma-
chines and so-called multi-tools.

[0005] In processing devices the coupling between a
drive shaft driven by a drive and a workpiece processing
part can be embodied as a pin-hole connection.

[0006] A technically obvious solution is to then arrange
the pins on the machine side, which can however result
in hazardous situations if the machine is driven without
a workpiece processing part being coupled thereto. The
rotating pins can then cause serious injury.

[0007] In addition, some clearance between the pins
and the holes of the pin-hole connection will be required
for the purpose of making the coupling wherein the holes
are inserted into the pins. Certainly in the case of oscil-
lating movements such as made by a multi-tool, use will
be made of this clearance in each movement cycle. Use
of the processing device will therefore result in an in-
crease in the clearance.

[0008] Even with sufficient clearance between the pins
and the holes it requires some effort on the part of a user
to connect all pins and holes. Positioning with an exact
alignment is usually awkward and an undesirable use of
time. This positioning process is made even more difficult
when a sanding machine has flexible connecting legs
which pre-align, and thereby bias to some extent, the
connection between the processing machine and the
workpiece processing part. Such flexible connecting legs
ensure that the workpiece processing part makes small
circular movements within a limited range.

[0009] US 2,725,770 A discloses a rotary fastener tool
driving attachment for portable power tools according to
the preamble of claim 1. A clutch spring is provided which
facilitates a disengagement of the clutch when the torque
applied exceeds a certain threshold.

[0010] FR 2 758 287 A discloses a device that com-
prises a spring arrangement that functions as a torque
limiter when fastening a nut or a bolt.

[0011] WO 2007/043871 A1, EP 1 454 710 A1, and
alsoEP 2292 378 A1, each disclose a device for process-
ing a workpiece, the device embodied as sanding ma-
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chine.

[0012] An object of the present invention is to provide
a device for processing a workpiece wherein the stated
drawbacks do not occur, or at least do so to lesser extent.
[0013] Said objectis achieved with a sanding machine
for processing a workpiece according to the invention,
the device comprising:

- a housing;

- a drive arranged in the housing for driving a drive
shaft relative to the housing;

- - afirst coupling part connected directly orindirectly
to the drive shaft and provided with a toothing;

- afirst part which is provided with a second coupling
partconnectable in engaging manner to the first cou-
pling part, and wherein the second coupling part is
provided for this purpose with a toothing co-acting
with the toothing of the first coupling part; and where-
in

- the toothing of the first coupling part and the tooth-
ing of the second coupling part are mutually engage-
able crown gears;

- the crown gears are clamped against each other
and applied to transmit a rotating movement be-
tween parallel shafts;

- the first part is a sanding foot;

- the sanding machine further comprises first clamp-
ing means which are configured to clamp the crown
gears of the first and the second coupling part in
engaging contact against each otherand to thus form
a self-centering clearance-free coupling;

- the sanding foot is provided with a third coupling
part with a toothing;

- an attachment workpiece processing part is con-
nectable in engaging manner to the sanding foot,
and is provided for this purpose with a fourth coupling
part with a toothing which co-acts with the toothing
of the third coupling part

- the toothing of the third coupling part and the tooth-
ing of the fourth coupling part are mutually engage-
able crown gears;

- second clamping means are configured to clamp
the crown gears of the third and the fourth coupling
part in engaging contact against each other;

- the number of teeth of the toothing of the first cou-
pling part connected directly and/or indirectly to the
drive shaft and the number of teeth of the toothing
of the third coupling part of the first workpiece
processing part differ such that they have one or
more common whole numbers as divisor and one or
more common differing whole numbers as divisor;
- the drive shaft is rotatable reciprocally through an
angular displacement relative to the housing by the
drive; and

- the sanding machine comprises at least two ex-
changeable attachment workpiece processing parts
in a first embodiment and in a second embodiment,
wherein the orientation in which the crown gear of
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the fourth coupling part is arranged on the attach-
ment workpiece processing part in the first embodi-
ment differs from the orientation in which the crown
gear of the fourth coupling part is arranged on the
attachment workpiece processing partin the second
embodiment.

[0014] In contrast with a pin-hole connection, the first
coupling part and the second coupling part are both pro-
vided with a toothing. These toothings of the two coupling
parts co-act with each other in order to realize a coupling
between the two coupling parts.

[0015] It is noted that a direct connection to the drive
also comprises embodiments with an intermediate con-
nection mounted between the drive motorand drive shaft,
for instance via an eccentric.

[0016] Thefirstcoupling partcan be connected directly
as well as indirectly to the drive shaft. In the case of a
direct connection the coupling part is connected directly
to the drive shaft. A connection is indirect when a con-
ventional connection is for instance applied between the
drive shaft and a base plate, wherein a first coupling part
provided with a toothing is arranged on the base plate.
In the indirect embodiment with a toothing according to
the invention the workpiece processing part is coupled
to apart driven by the drive, and not directly to the drive
itself.

[0017] A crown gear, also referred to as crown gear
wheel, or simply crown wheel, has a disc-like surface
provided with a toothing. The tooth shape is preferably
helical, whereby the toothing is narrower on the inner
side than on the outer side. Although crown gears are
generally used to generate a pulsating movement, for
instance in a hammer drill, according to the invention
crown gears are clamped against each other and applied
to transmit a rotating movement between parallel shafts.
Aself-centering and clearance-free couplingis in this way
provided.

[0018] Such a self-centering, clearance-free coupling
can also be obtained with a crown gear consisting of a
surface provided with a toothing, wherein the toothing is
nothelical butwhereinteeth lie atan angle. Self-centering
is provided by the angle between the teeth.

[0019] If desired, the angles between the teeth can
vary in order to impose a specific coupling position. If on
the other hand the teeth are distributed at equal angles,
multiple coupling positions are then possible.

[0020] The clamping means ensure that the crown
gears of both coupling parts are clamped against each
other, whereby an engaging contact is brought about be-
tween the co-acting crown gears.

[0021] In clamped state two crown gears connectable
in clamping manner in such a way have a large contact
surface over which forces can be transmitted.

[0022] When two co-acting crown gears are placed in
contact with each other, there moreover occurs a self-
positioning alignment. The positioning process is hereby
considerably simplified, particularly when the connection
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between processing machine (sanding machine) and
workpiece processing part (for instance a sanding plate
or sanding foot) is provided with flexible connecting legs
which bias the coupling between the two parts to some
extent.

[0023] A crown gear - in contrast with the pin side of a
pin-hole connection - further has a gradually upward and
downward sloping form. The risk of a user being injured
by an unguarded rotating crown gear is hereby many
times smaller than the risk of a pin connection resulting
in injury.

[0024] According to the invention, the sanding plate is
provided with a third coupling part with a toothing, and
an attachment workpiece processing part is connectable
in engaging manner to the sanding plate, wherein the
workpiece processing part is provided for this purpose
with a fourth coupling part with a toothing which co-acts
with the toothing of the third coupling part.

[0025] The first workpiece processing part, which is
itself provided with a second coupling part with which it
is connectable in engaging manner to a first coupling part
connected directly and/or indirectly to the drive shaft, is
provided according to the invention with a third coupling
part to which an attachment workpiece processing part
is connectable. Because different types of attachment
workpiece processing parts are connectable to the work-
piece processing part, such as a finger-like accessory or
acontour-following accessory, the applicability of a sand-
ing machine is considerably increased. Using a (crown)
gear according to the invention such an attachment work-
piece processing part can moreover be positioned in dif-
ferent positions, this further increasing flexibility.

[0026] According to the invention, the toothing of the
third coupling part and the toothing of the fourth coupling
partare mutually engageable crown gears, and the sand-
ing machine further comprises second clamping means
configured to clamp the crown gears of the third and the
fourth coupling partin engaging contact against each oth-
er.

[0027] The coupling according to the invention, where-
in co-acting toothings are applied between two coupling
parts, can thus be applied on the one hand for connection
between a first coupling part, which is connected directly
or indirectly to a drive shaft, and a workpiece processing
part. Such a coupling can on the other hand be applied
between a workpiece processing part and a further at-
tachment workpiece processing part.

[0028] Although itis recommended to apply a connec-
tion according to the invention for the coupling between
the drive shaft and the first workpiece processing part, it
is also possible to envisage a conventional connection
being applied for this purpose. It is noted for the sake of
completeness that the third and fourth coupling part de-
scribed in the application in that case function as firstand
second coupling part. The second clamping means then
function as first clamping means.

[0029] According to yet another preferred embodi-
ment, the clamping means configured to clamp the crown
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gears in engaging manner against each other are a bay-
onet connection, screw connection, snap connection or
swivel connection.

[0030] According to the invention, the number of teeth
of the toothing of the first coupling part connected directly
and/or indirectly to the drive shaft and the number of teeth
of the toothing of the third coupling part of the first work-
piece processing part differ such that they have one or
more common whole numbers as divisor and one or more
common differing whole numbers as divisor.

[0031] A partial incompatibility is intentionally created
in that there are one or more common whole numbers
(orintegers) as divisor and one or more common differing
whole numbers (or integers) as divisor.

[0032] When according to a first example the first cou-
pling part has 16 teeth and the third coupling part ar-
ranged on the workpiece processing partis provided with
12 teeth, the following situation results:

- (attachment)workpiece processing parts with a cou-
pling part having 16 or 8 teeth can only be coupled
to the first coupling part;

- (attachment)workpiece processing parts with a cou-
pling part having 12, 6 or 3 teeth can only be coupled
to the third coupling part; and

- (attachment) workpiece processing parts with 4 or 2
teeth can be coupled to both the first coupling part
and the third coupling part.

[0033] When according to a second example the first
coupling part has 20 teeth and the third coupling part
arranged on the workpiece processing part is provided
with 15 teeth, the following situation results:

- (attachment)workpiece processing parts with a cou-
pling part having 20, 10, 4 or 2 teeth can only be
coupled to the first coupling part;

- (attachment)workpiece processing parts with a cou-
pling part having 15 or 3 teeth can only be coupled
to the third coupling part; and

- (attachment) workpiece processing parts with 5
teeth can be coupled to both the first coupling part
and the third coupling part.

[0034] According to yet another preferred embodi-
ment, the sanding machine further comprises an adapter
part which is arrangeable between two coupling parts
and provided on both sides with a crown gear. Such an
adapter part can for instance function as spacer.

[0035] According to yet another preferred embodi-
ment, the teeth of the crown gear on both sides of the
adapter part are offset relative to each other. In addition
to the function as spacer, the adapter part in this embod-
iment also provides the option of coupling (attachment)
workpiece processing parts in a greater number of ori-
entations.

[0036] According to yet another preferred embodi-
ment, the crown gears on both sides of the adapter part
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comprise a differing number of teeth. A whole or partial
incompatibility can hereby be brought about or eliminat-
ed.

[0037] According to the invention, the sanding ma-
chine comprises at least two exchangeable attachment
workpiece processing parts, wherein at least one is em-
bodied in afirstembodimentand atleast one is embodied
in a second embodiment, wherein the orientation in which
the crown gear of the fourth coupling part is arranged on
the attachment workpiece processing partin the firstem-
bodiment differs from the orientation in which the crown
gear of the fourth coupling part is arranged on the attach-
ment workpiece processing part in the second embodi-
ment. Because the orientation of the crown gears differs,
the different embodiments of the attachment workpiece
processing parts are each suitable for their own selection
of orientations.

[0038] According to yet another preferred embodi-
ment, the toothing of the first coupling part and the tooth-
ing of the second coupling part together forma toothed
shaft connection. A toothed shaft connection is suitable
for applications in which an at least partial axial displace-
ment of the coupling is desired. Because clearance is
required in order to bring about the connection of a
toothed shaft connection, such connections are less suit-
able for use on a sanding machine with oscillating move-
ments.

[0039] According to yet another preferred embodi-
ment, the toothed shaft connection comprises a tapering
form such that there is an end position wherein the tooth-
ings fit substantially close together. The toothed shaft
connection in this way has a form-fitting end position
which makes this connection suitable for oscillating ap-
plications.

[0040] Preferredembodiments ofthe presentinvention
are further elucidated in the following description with
reference to the drawing, in which:

Figure 1 is a perspective bottom view of a sanding
machine not forming part of the invention with awork-
piece processing part of a first type;

Figure 2 is a perspective top view of the workpiece
processing part of the first type shown in figure 1;
Figure 3 is a perspective bottom view of a sanding
machine not forming part of the invention with awork-
piece processing part of a second type;

Figure 4 is a perspective top view of the workpiece
processing part of the second type shown in figure 3;
Figure 5 is a perspective bottom view of a sanding
machine not forming part of the invention with an
attachment workpiece processing part of a first type;
Figure 6 isan embodiment according to the invention
of a perspective top view of the workpiece process-
ing part shown in figure 5 with two variants of an
attachment workpiece processing part of the first
type;

Figure 7 is a perspective top view of an operative
mode of the sanding machine shown in figure 5;
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Figure 8 is a perspective bottom view of a sanding
machine notforming part of the invention with awork-
piece processing part of a fourth type and an attach-
ment workpiece processing part of a second type;
Figure 9 is a perspective top view of the workpiece
processing part and the attachment workpiece
processing part of the second type as shown in figure
8;

Figure 10 is a perspective view of an adapter part of
a first type;

Figure 11 is a perspective view of an adapter part of
a second type;

Figure 12 is a perspective view of a compatible cou-
pling between a crown gear with 16 teeth (above)
and a crown gear with 8 teeth (below);

Figure 13 is a perspective view of an incompatible
coupling between a crown gear with 12 teeth (above)
and a crown gear with 8 teeth (below);

Figure 14 is a perspective view of a compatible cou-
pling between a crown gear with 16 teeth (above)
and a crown gear with 4 teeth (below); and

Figure 15 is a perspective view of a compatible cou-
pling between a crown gear with 12 teeth (above)
and a crown gear with 4 teeth (below).

[0041] The sanding machine 1 shown in figure 1 com-
prises a housing 2 and a drive (not shown) therein for
driving a drive shaft 4 relative to this housing 2. In the
embodiment shown in figure 1 a first coupling part 6 pro-
vided with a toothing 8 is connected directly to drive shaft
4.

[0042] Housing 2 of sanding machine 1 further com-
prises a handgrip 44 and a suction conduit 42.

[0043] Further shown is a first workpiece processing
part 10 of a first type 10a which is a so-called multi-foot
provided with suction openings 40 through which abrad-
ed material can be suctioned away and extracted from
sanding machine 1 via suction conduit 42.

[0044] The first workpiece processing part 10 of the
first type 10a further comprises an opening 11 through
which this workpiece processing part 10a is can be en-
gaged with a bolt 16 in a recess 9 provided with screw
thread in the first coupling part 6.

[0045] Arranged on housing 2 of sanding machine 1
are connecting legs 36 which can be received in receiving
spaces 38 of the first workpiece processing part 10, 10a
of the first type shown in figure 1. These receiving spaces
38 for connecting legs 36 are shown in the partly cut-
away perspective top view of figure 2.

[0046] A second coupling part 12 with a toothing 14 is
arranged in first workpiece processing part 10. This sec-
ond coupling part 12 is provided with the opening 11
through which bolt 16 can connect to the recess 9 pro-
vided with screw thread in the first coupling part 6 mount-
ed on drive shaft 4 of sanding machine 1.

[0047] Figures 3 and 4 show sanding machine 1 with
a first workpiece processing part 10 of a second type
10b, which is a rotating sanding plate. Such a rotating
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sanding plate is also referred to as a random orbit sander
(ROS). So that the first workpiece processing part 10 of
the second type 10b can rotate freely, it is provided with
a channel-like recess 13 arranged in peripheral direction
in which the connecting legs 36 can hang freely without
being engaged by a rotating ROS workpiece processing
part.

[0048] A second coupling part 12 with a toothing 14 is
also arranged in this first workpiece processing part 10
of the second type 10b.

[0049] By inserting a bolt 16 through the opening 11
arranged in second coupling part 12 the second coupling
part 12 can be clamped against the first coupling part 6
connected to drive shaft 4 of sanding machine 1.
[0050] Sanding machine 1 shown in figures 5-7 com-
prises a first workpiece processing part 10 of a third type
10c which resembles the multi-foot shown in figure 1. At
the position of the sanding foot tip part 15 shown in figure
1 the first workpiece processing part 10 of the third type
10c comprises a third coupling part 18 with a crown gear
20. Using second clamping means 28 in the form of a
shaft provided with screw thread and with a rotary knob,
an attachment workpiece processing part 22 can be cou-
pled to the first workpiece processing part 10 of the third
type 10c.

[0051] Inthe top view shown in figure 6 the attachment
workpiece processing part 22 of the first type 22a is
shown in two variants 22a-1 and 22a-2. Both these var-
iants 22a-1 and 22a-2 differ from each other in that the
crown gear 26 of the fourth coupling part 24 arranged
thereon has a slightly different orientation. Both variants
22a-1 and 22a-2 of the attachment workpiece processing
part 22 of the first type 22a can hereby both be coupled
in different orientations to the third coupling part 18. A
possible orientation is shown in figure 7, wherein itis also
noted that the first workpiece processing part 10 of the
third type 10c is arranged at an angle of 90° on housing
1. In the shown embodiment the connecting legs 36 are
arranged rotation-symmetrically such that they once
again fall into a receiving space 38 for the connecting
legs.

[0052] A further embodiment of sanding machine 1 is
shown in figures 8 and 9, wherein a first workpiece
processing part 10 of a fourth type 10d is applied. This
first workpiece processing part 10 of the fourth type 10d
is likewise provided with a third coupling part 18 with a
crown gear 20.

[0053] Appliedinthe shown embodimentis the attach-
ment workpiece processing part 22 of a second type 22b
which is once again provided with a fourth coupling part
24 with a crown gear 26.

[0054] An adapter part 30 can be provided in order to
create some distance between two coupling parts, for
instance third coupling part 18 and fourth coupling part
24. By embodying this adapter part 30 as a first type 30a
with offset crown gears the adapter part provides the op-
tion of coupling the attachment workpiece processing
part in a greater number of orientations than the initial
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number of teeth already makes possible (figure 10).
[0055] According to an alternative embodiment there-
of, adapter part 30 is embodied as a second type 30b
with a different number of teeth (figure 11).

[0056] It is noted that, in order to obtain compatibility
between different numbers of teeth, the tooth shape is
preferably adapted in ordertoretain the greatest possible
contact surface between the tooth flanks.

[0057] When the largest number of teeth presentinthe
applied couplingparts 6, 12, 18, 24 is for instance sixteen,
the tooth shape of a tooth of any of these sixteen teeth
can then be taken as basis.

[0058] In order to obtain a crown gear with a small
number of teeth, for instance twelve teeth, which still
guarantees the greatest possible contact surface, the
same angle of inclination for the tooth flanks is chosen
as for the tooth shape of the crown gear with the sixteen
teeth which serves as basis.

[0059] The twelve teeth are distributed proportionally
over the 360° periphery, wherein the tooth top is formed
proportionally as a flattened tooth shape. As shown in
figures 11, 13 and 15, the crown gear with twelve teeth
hereby has a tooth shape which is flattened to some ex-
tent.

[0060] Referring to figures 12-15, further elucidation
will be made as to how partial compatibility and partial
incompatibility between different coupling parts are ob-
tained according to the invention.

[0061] The basis for the partial compatibility and partial
incompatibility between different coupling parts is that
the number of teeth of these different coupling parts dif-
fers such that they have one or more common whole
numbers as divisor and one or more common differing
whole numbers as divisor.

[0062] When the first coupling part 6 connected to the
drive shaft has for instance sixteen teeth and the third
coupling part 18 arranged on workpiece processing part
10 is provided with twelve teeth, the following situation
results:

- (attachment)workpiece processing parts 10, 22 with
a coupling part having sixteen or eight teeth can only
be coupled to first coupling part 6. See figure 12 for
a compatible coupling between first coupling part 6
having a crown gear with sixteen teeth (above) and
a second coupling part 12 with a crown gear with
eight teeth (below) ;

- (attachment)workpiece processing parts 10, 22 with
a coupling part having twelve, six or three teeth can
only be coupled to third coupling part 18. See figure
13 for an incompatible coupling between a third cou-
pling part 18 having a crown gear with twelve teeth
(above) and a second coupling part 12 having a
crown gear with eight teeth (below); and

- (attachment)workpiece processing parts 10, 22 with
four or two teeth can be coupled to both first coupling
part 6 and third coupling part 18. See figures 14 and
15 where a coupling between a crown gear of re-
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spectively sixteen teeth (first coupling part 6 in figure
14, above) and twelve teeth (third coupling part 18
in figure 15, above) can be coupled in compatible
manner to a second coupling part 12 or fourth cou-
pling part 24 with a crown gear having four teeth
(figures 14 and 15, below).

[0063] The incompatible coupling shown in figure 13
prevents the possibility of an undesired coupling being
made. ltis thus impossible for instance to couple a finger-
like attachmentworkpiece processing part of the first type
22a to first coupling part 6 of sanding machine 1. This
coupling would cause the attachment workpiece
processing part 22a to rotate in hazardous manner rela-
tive to housing 2 of sanding machine 1.

[0064] As elucidated above, a desired compatibility
and incompatibility can be intentionally realized accord-
ing to the invention between on the one hand the first
coupling part 6 connected to the drive shaft and the third
coupling part 18 arranged on a first workpiece processing
part 10 and on the other hand, optionally connectable to
coupling parts 6, 18, a second coupling part 12 of a first
workpiece processing part 10 and fourth coupling part
24 of an attachment workpiece processing part 22.
[0065] Although they show preferred embodiments of
the invention, the above described embodiments are in-
tended solely to illustrate the present invention and not
to limit the scope of the invention in any way. It is partic-
ularly noted that the skilled person can combine technical
measures of the different embodiments.

[0066] The described rights are defined by the follow-
ing claims, within the scope of which many modifications
can be envisaged.

Claims

1. Sanding machine (1) for processing a workpiece,
comprising:

- a housing (2);

- a drive arranged in the housing for driving a
drive shaft (4) relative to the housing;

- a first coupling part (6) connected directly or
indirectly to the drive shaft and provided with a
toothing (8) ;

- afirst part (10) which is provided with a second
coupling part (12) connectable in engaging man-
ner to the first coupling part (6), and wherein the
second coupling part (12)is provided for this pur-
pose with a toothing (14) co-acting with the
toothing (8) of the first coupling part (6);
characterized in that

- the toothing (8) of the first coupling part (6) and
the toothing (14) of the second coupling part (12)
are mutually engageable crown gears;

- the crown gears (8, 14) are clamped against
each other and applied to transmit a rotating
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movement between parallel shafts;

- the first part (10) is a sanding foot (10);

- the sanding machine further comprises first
clamping means (16) which are configured to
clamp the crown gears (8, 14) of the first and
the second coupling part (6,12) in engaging con-
tact against each other and to thus form a self-
centering clearance-free coupling;

- the sanding foot (10) is provided with a third
coupling part (18) with a toothing (20);

- an attachment workpiece processing part(22)
is connectable in engaging manner to the sand-
ing foot (10), and is provided for this purpose
with a fourth coupling part (24) with a toothing
(26) which co-acts with the toothing (20) of the
third coupling part (18);

- the toothing (20) of the third coupling part (18)
and the toothing (26) of the fourth coupling part
(24) are mutually engageable crown gears;

- second clamping means (28) are configured
to clamp the crown gears (20, 26) of the third
and the fourth coupling part (18, 24) in engaging
contact against each other;

- the number of teeth of the toothing (8) of the
first coupling part (6) connected directly and/or
indirectly to the drive shaft and the number of
teeth of the toothing of the third coupling part
(18) of the first workpiece processing part (10)
differ such that they have one or more common
whole numbers as divisor and one or more com-
mon differing whole numbers as divisor;

- the drive shatft is rotatable reciprocally through
an angular displacement relative to the housing
(2) by the drive; and

- the sanding machine comprises at least two
exchangeable attachment workpiece process-
ing parts (22) in a first embodiment (22a-1) and
in a second embodiment (22a-2), wherein the
orientation in which the crown gear (20) of the
fourth coupling part (24) is arranged on the at-
tachment workpiece processing part in the first
embodiment (22a-1) differs from the orientation
in which the crown gear (20) of the fourth cou-
pling part (24) is arranged on the attachment
workpiece processing part in the second em-
bodiment (22a-2).

Sanding machine as claimed in claim 1, wherein the
clamping means (16, 28) configured to clamp the
crown gears (8, 14, 20, 26) in engaging manner
against each other comprise a bayonet connection,
screw connection, snap connection or swivel con-
nection.

Sanding machine as claimed in any of the foregoing
claims, further comprising an adapter part (30, 30a,
30b) which is arrangeable between two coupling
parts and provided on both sides with a crown gear.
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4.

Sanding machine as claimed in claim 3, wherein the
teeth of the crown gear on both sides of the adapter
part (30a) are offset relative to each other.

Sanding machine as claimed in claim 3 or 4, wherein
the crown gears on both sides of the adapter part
(30b) comprise a differing number of teeth.

Sanding machine as claimed in claim 1, wherein the
toothing (8) of the first coupling part (6) and the tooth-
ing (14) of the second coupling part (12) together
form a toothed shaft connection.

Sanding machine as claimed in claim 6, wherein the
toothed shaft connection comprises a tapering form
such that there is an end position wherein the tooth-
ings (8, 14) fit substantially close together.

Patentanspriiche

1.

Schleifmaschine (1) zur Bearbeitung eines Werk-
stlicks, bestehend aus

- einem Gehause (2) ;

- einem Antrieb, derim Gehause angeordnetiist,
um eine Antriebswelle (4) relativ zum Gehause
anzutreiben;

- einem ersten direkt oder indirekt mit der An-
triebswelle verbundenen und mit einer Verzah-
nung (8) versehenen Kupplungsteil (6);

- einem ersten Teil (10), das mit einem zweiten
Kupplungsteil (12) versehen ist, das in eingrei-
fender Weise mit dem ersten Kupplungsteil (6)
verbunden werden kann, und wobei das zweite
Kupplungsteil (12) zu diesem Zweck mit einer
Verzahnung (14) versehen ist, die mit der Ver-
zahnung (8) des ersten Kupplungsteils (6) zu-
sammenwirkt;

dadurch gekennzeichnet, dass

- die Verzahnung (8) des ersten Kupplungsteils
(6) und die Verzahnung (14) des zweiten Kupp-
lungsteils (12) gegenseitig eingreifende Kro-
nenrader sind;

- die Kronenrader (8, 14) miteinander verspannt
und angewendet werden, um eine Drehbewe-
gung zwischen parallelen Wellen zu tibertragen;
- der erste Teil (10) ein Schleiffuf® (10) ist;

- die Schleifmaschine ferner erste Spannmittel
(16) aufweist, die dafiir ausgelegt sind, die Kro-
nenrader (8, 14) des ersten und des zweiten
Kupplungsteils (6, 12) in eingreifendem Kontakt
gegeneinander zu verspannen und so eine
selbstzentrierende spielfreie Kupplung zu bil-
den;

- der Schleiffu® (10) mit einem dritten Kupp-
lungsteil (18) mit einer Verzahnung (20) verse-
hen ist;
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- ein Anbau-Werkstlickbearbeitungsteil (22) mit
dem Schleiffu® (10) eingreifend verbunden wer-
den kann und zu diesem Zweck mit einem vier-
ten Kupplungsteil (24) mit einer Verzahnung
(26) versehen ist, die mit der Verzahnung (20)
des dritten Kupplungsteils (18) zusammenwirkt;
- die Verzahnung (20) des dritten Kupplungsteils
(18) und die Verzahnung (26) des vierten Kupp-
lungsteils (24) gegenseitig eingreifende Kro-
nenrader sind;

- zweite Spannmittel (28) dafiir ausgelegt sind,
die Kronenrader (20, 26) des dritten und des
vierten Kupplungsteils (18, 24) in eingreifendem
Kontakt miteinander zu verspannen;

- die Zahl der Zahne der Verzahnung (8) des
ersten Kupplungsteils (6), das direkt und/oder
indirekt mit der Antriebswelle verbunden ist, und
die Zahl der Zahne der Verzahnung des dritten
Kupplungsteils (18) des ersten Werkstiickbear-
beitungsteils (10) sich derart unterscheiden,
dass sie eine oder mehrere gemeinsame ganze
Zahlen als Teiler und eine oder mehrere ge-
meinsame unterschiedliche ganze Zahlen als
Teiler haben;

- die Antriebswelle durch den Antrieb durch eine
Winkelverschiebung relativ zum Gehéause (2)
frei drehbar ist; und

- die Schleifmaschine mindestens zwei aus-
tauschbare Vorsatzwerkstiick-Bearbeitungstei-
le (22) in einer ersten Ausfiihrungsform (22a-1)
und in einer zweiten Ausfiihrungsform (22a-2)
aufweist, wobei sich die Ausrichtung, in der das
Kronenrad (20) des vierten Kupplungsteils (24)
auf dem Vorsatzwerkstiick-Bearbeitungsteil in
der ersten Ausfiihrungsform (22a-1) angeord-
netist, von der Ausrichtung unterscheidet, in der
das Kronenrad (20) des vierten Kupplungsteils
(24) auf dem Vorsatzwerkstiick-Bearbeitungs-
teil in der zweiten Ausfiihrungsform (22a-2) an-
geordnet ist.

Schleifmaschine nach Anspruch 1, bei der die
Spannmittel (16, 28), die so ausgebildet sind, dass
sie die Kronenrader (8, 14, 20, 26) kraftschlissig ge-
geneinander verspannen, eine Bajonett-, Schraub-,
Schnapp- oder Schwenkverbindung aufweisen.

Schleifmaschine nach einem der Anspriiche, ferner
mit einem Adapterteil (30, 30a, 30b) versehen, das
daflr ausgelegt ist, zwischen zwei Kupplungsteilen
angeordnet und auf beiden Seiten mit einem Kro-
nenrad versehen zu werden.

Schleifmaschine nach Anspruch 3, beiderdie Zahne
des Kronenrades auf beiden Seiten des Adapterteils

(30a) relativ zueinander versetzt angeordnet sind.

Schleifmaschine nach Anspruch 3 oder 4, bei der
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die Kronenrader auf beiden Seiten des Adapterteils
(30b) eine unterschiedliche Anzahl von Zéhnen auf-
weisen.

Schleifmaschine nach Anspruch 1, wobei die Ver-
zahnung (8) des ersten Kupplungsteils (6) und die
Verzahnung (14) des zweiten Kupplungsteils (12)
zusammen eine Zahnwellenverbindung bilden.

Schleifmaschine nach Anspruch 6, bei der die Zahn-
wellenverbindung eine sich verjingende Form auf-
weist, sodass eine Endposition vorhanden ist, in der
die Verzahnungen (8, 14) im Wesentlichen dicht an-
einander passen.

Revendications

Ponceuse (1) destinée a usiner une piéce,
comprenant :

- un logement (2) ;

-unentrainementagencé dans le logement pour
entrainer un arbre d’entrainement (4) par rap-
port au logement ;

- une premiere partie de couplage (6) reliée di-
rectement ou indirectement a I'arbre d’entraine-
ment et dotée d’'une denture (8) ;

- une premiére partie (10) qui est dotée d’'une
deuxieme partie de couplage (12) pouvant étre
reliée par engagement a la premiére partie de
couplage (6), etdanslaquelle ladeuxieme partie
de couplage (12) est dotée a cet effet d’'une den-
ture (14) co-agissant avec la denture (8) de la
premiere partie de couplage (6) ;

caractérisé en ce que

-la denture (8) de la premiére partie de couplage
(6) et la denture (14) de la deuxieme partie de
couplage (12) sont des couronnes dentées pou-
vant étre engagées mutuellement ;

-les couronnes dentées (8, 14) sont serrées I'un
contre l'autre et appliquées pour transmettre un
mouvement de rotation entre des arbres
paralleles ;

- la premiére partie (10) est un pied de pongage
(10);

- la ponceuse comprend en outre un premier
moyen de serrage (16) qui est configuré pour
serrer les couronnes dentées (8, 14) des pre-
miere et deuxieme parties de couplage (6, 12)
en contact par engagement l'une contre 'autre
et former ainsi un couplage auto-centré sans
espace ;

- le pied de pongage (10) est doté d’une troisie-
me partie de couplage (18) avec une denture
(20);

- une partie accessoire d'usinage de piece (22)
peut étre reliée par engagement au pied de pon-
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cage (10), et est dotée a cet effet d’'une quatrie-
me partie de couplage (24) avec une denture
(26) qui co-agit avec la denture (20) de la troi-
sieme partie de couplage (18) ;

- la denture (20) de la troisieme partie de cou-
plage (18) et la denture (26) de la quatriéme
partie de couplage (24) sontdes couronnes den-
tées pouvant étre engagées mutuellement ;

- des seconds moyens de serrage (28) sont con-
figurés pour serrer les couronnes dentées (20,
26) des troisieme et quatrieme parties de cou-
plage (18, 24) en contact d’engagement 'une
contre l'autre ;

- le nombre de dents de la denture (8) de la pre-
miére partie de couplage (6) reliées directement
et/ou indirectement a I'arbre d’entrainement et
le nombre de dents de ladenture de la troisieme
partie de couplage (18) de la premiéere partie
d'usinage de piece (10) differe de telle fagon
qu’elles ont un ou plusieurs nombres entiers
communs en tantque diviseur etun ou plusieurs
nombres communs différents en tant que
diviseur ;

- l'arbre d’entrainement est rotatif réciproque-
ment par un déplacement angulaire par rapport
au logement (2) par I'entrainement ; et

- la ponceuse comprend au moins deux parties
d'usinage de piéce accessoire (22) interchan-
geables dans une premiére réalisation (22a-1)
et dans une seconde réalisation (22a-2), dans
laquelle I'orientation dans laquelle la couronne
dentée (20) de la quatrieme partie de couplage
(24) est agencée sur la partie accessoire d’usi-
nage de piece dans la premiere réalisation (22a-
1) differe de l'orientation dans laquelle la cou-
ronne dentée (20) de la quatriéeme partie de cou-
plage (24) est agencée sur la partie accessoire
d’'usinage de piece dans la seconde réalisation
(22a-2).

Ponceuse selon la revendication 1, dans laquelle le
moyen de serrage (16, 28) configuré pour serrer les
couronnes dentées (8, 14, 20, 26) par engagement
'une contre l'autre comprend une connexion par
baionnette, une connexion par vis, une connexion
par pression ou une connexion par pivot.

Ponceuse selon I'une quelconque des revendica-
tions précédentes, comprenant en outre une partie
adaptatrice (30, 30a, 30b) qui peut étre agencée en-
tre deux parties de couplage et dotée d’'une couron-
ne dentée sur les deux cotés.

Ponceuse selon larevendication 3, dans laquelle les
dents de la couronne dentée sur les deux c6tés de
la partie adaptatrice (30a) sont décalées les unes
par rapport aux autres.
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Ponceuse selon larevendication 3 ou 4, dans laquel-
le les couronnes dentées sur les deux cbtés de la
partie adaptatrice (30b) comprennent un nombre de
dents différent.

Ponceuse selon la revendication 1, dans laquelle la
denture (8) de la premiére partie de couplage (6) et
ladenture (14) de la seconde partie de couplage (12)
forment ensemble une connexion d’arbre dentée.

Ponceuse selon la revendication 6, dans laquelle la
connexion d’arbre dentée a une forme conique telle
qu’il y a une position d’extrémité dans laquelle les
dentures (8, 14) s’ajustent essentiellement étroite-
ment ensemble.
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