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Description

[0001] The present disclosure relates to a powered
surgical tool. The present disclosure relates in particular
to a driver for surgical tools enclosing a compact gearbox
and motor assembly.
[0002] Powered surgical tools, for example powered
surgical saws and/or drills, are powered tools that sur-
geons employ for performing certain surgical procedures
that include cutting and/or drilling bones and/or other tis-
sues. A powered surgical tool typically comprises a hand-
piece, or driver, in which is housed a motor, for example
an electrically or pneumatically driven motor. The motor
is attached, for example through a drive shaft, to a head
of the driver, which is adapted to removably receive a
surgical tool, for example a saw blade or a drill bit. De-
pending on the configuration of the driver and/or the na-
ture of the attached tool, the actuation of the motor caus-
es an oscillating or rotating movement of the head and
thus of the tool.
[0003] Powered surgical tools are able to cut or drill
through both hard and soft tissue much faster and with
greater accuracy than manually operated tools. Powered
surgical tools are furthermore able to perform specific
cuts that manually operated tools are unable to perform.
Also, the physical effort a surgeon has to employ to op-
erate a powered surgical tool is much less than that used
when cutting or drilling tissue, including bones, with a
manual tool.
[0004] However, in order to provide enough power
and/or torque to the tool for performing specific opera-
tions, the motor, in particular the electrical motor, is often
dimensioned large relative to the tool, which in turn
makes the driver housing the motor relatively bulky and
thus sometimes inappropriate or at least inconvenient for
delicate operations.
[0005] U.S. Patent 5,993,454 for example describes a
drill attachment for a surgical drill, which comprises a
gear assembly for transferring the rotational power de-
veloped by the drill’s shaft to a chuck mounted to the front
of the drill attachment. From the figures, it seems that
the drill attachment is coupled to the drill through a bay-
onet mechanism. The surgical drill illustrated in this doc-
ument is however rather bulky. The drill comprises a mo-
tor and a gear train, but there is no indication on how
these elements are assembled and/or attached inside
the surgical drill.
[0006] U.S. Patent 5,207,697 describes a pistol-
shaped surgical handpiece, in which a motor and a gear
box, or reducer unit, are both inserted in a same cylin-
drical support shell. After its insertion into the shell, the
motor is axially pressed between an intermediate baffle
located inside the shell and a rear plug closing an ex-
tremity of the shell. The motor is thus axially fixed but fits
radially loosely within the shell. This construction thus
does not allow a precise positioning of the motor inside
the handpiece, which is critical in order to achieve precise
operations with the tools attached thereto. Furthermore,

this attachment of the motor inside the shell requires the
use of inrunner motors, which are bulkier than outrunner
motor, because the motor is pressed by both extremities
which must thus be static elements, i.e. part of an external
stator.
[0007] U.S. Patent 3,734,207 describes a surgical
power drill having a motor that is housed in a cylindrical
bore of the drill’s barrel. The motor armature rotates in-
side a magnetic stator, which is fitted tightly inside a
mounting cylinder received on the bore of the barrel. The
motor is thus tightly held inside the mounting cylinder
through friction between its outer periphery and the inner
cylindrical wall of the mounting cylinder. The mounting
cylinder is however merely inserted into the barrel and
apparently pressed between a shoulder of the cylindrical
bore on its front end and by the rear end closure on its
back end. Again, this construction doesn’t allow a precise
positioning of the mounting cylinder, and thus of the mo-
tor, inside the barrel. A further disadvantage of this con-
struction is that if the motor needs servicing or replace-
ment it can hardly be taken out of the mounting cylinder
without damaging it or the mounting cylinder.
[0008] PCT published application WO 2007/002230
describes a surgical handpiece with a housing having a
generally cylindrical head in which a motor is seated. A
gear train is connected to the exposed distally located
front end of the motor shaft. The gear train is substantially
disposed in a rotary housing having a threading formed
on its base. When the handpiece is assembled, the base
threading engages a complementary threading formed
around an inner wall of the housing.
[0009] German document DE 20 2007 004 491 U1 de-
scribes a surgical instrument using an outrunner motor.
There is however no indication on how this solution is
implemented. In particular, there is no indication on how
the outrunner motor is attached in the instrument or on
how the outrunner is assembled with a gearbox in order
to minimize the instrument’s dimensions.
[0010] It is thus an object of the present disclosure to
provide a compact powered surgical tool, more specifi-
cally to provide a compact driver for a powered surgical
tool, having smaller dimensions than prior art drivers for
similar or better power and/or torque characteristics.
[0011] It is another object of the present disclosure to
provide a precise and reliable compact powered surgical
tool, more specifically to provide a precise and reliable
compact driver for a powered surgical tool.
[0012] It is a further object of the present disclosure to
provide a powered surgical tool, more specifically to pro-
vide a driver for a powered surgical tool, having a con-
struction that allows the use of compact elements, such
as for example outrunner motors.
[0013] This object and other advantages are achieved
by a motor and gearbox assembly, a driver for a powered
surgical tool, a powered surgical tool, a surgical tool kit
and a method for assembling a driver for a powered sur-
gical tool comprising the features of the corresponding
independent claims.
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[0014] These objects are furthermore achieved by a
motor and gearbox assembly for a powered surgical tool,
comprising a motor with a rotation axis, a support for
supporting the motor, comprising a cylindrical front end
coaxially aligned with the motor’s rotation axis when the
motor is attached to the support, the cylindrical front end
comprising attachment means formed thereon, a gear-
box and a casing at least partly enclosing the gearbox
and comprising a cylindrical back end with attachment
means formed thereon for attachment with the attach-
ment means of the support when the gearbox is coupled
to the motor, wherein the attachment means of the sup-
port and the attachment means of the casing are circular
and coaxially aligned with the motor’s rotation axis when
the gearbox is coupled to the motor, characterised in that
said support comprises fastening means for fixedly at-
taching a static front end of the motor to the support.
[0015] These objects are also achieved in particular
by a driver for a powered surgical tool, comprising such
a motor and gearbox assembly comprising a cylindrical
front end with attachment means formed thereon, posi-
tioned around the rotation axis of the motor and gearbox
assembly, a tool chuck for receiving a surgical tool, cou-
pled to the gearbox, comprising a cylindrical back end
with attachment means formed thereon for attachment
with the attachment means of the motor and gearbox
assembly when the motor and gearbox assembly is cou-
pled to the tool chuck and a cover at least partly enclosing
the tool chuck and/or the motor and gearbox assembly,
wherein the attachment means of the motor and gearbox
assembly and the attachment means of the tool chuck
are circular and coaxially aligned with the rotation axis
of the motor and gearbox assembly when the gearbox is
coupled to the motor. These attachment means for ex-
ample comprise a threaded front end of the casing and
a threaded back end of the tool chuck.
[0016] These objects are also achieved in particular
by a surgical tool kit, comprising such a driver and a plu-
rality of surgical tools for use with the driver.
[0017] These objects are also achieved in particular
by a method for assembling such a driver comprising the
steps of attaching the motor to the support,
inserting the gearbox inside the casing, coupling the
gearbox to the motor by attaching the front end of the
support to the back end of the casing and coupling the
gearbox to the tool chuck by attaching the front end of
the casing to the back end of the tool chuck. The step of
coupling the gearbox to the motor for example comprises
rotating the casing relative to the support for screwing
the front end of the support onto the back end of the
casing. Similarly, the step of coupling the gearbox to the
tool chuck comprises rotating the casing relative to the
tool chuck for screwing the front end of the casing onto
the back end of the tool chuck.
[0018] Accordingly, the motor and the gearbox being
coupled to each other by circular attachment means
formed on the periphery of their cylindrical casing or sup-
port, these attachment means being for example a

threaded front end of the support and a threaded back
end of the casing, the radial dimension of the assembly
is kept to a minimum, thereby allowing minimizing the
overall dimensions of the driver. In other embodiments,
the attachment means comprises ridges and/or ribs
formed on the periphery of front end of the support and
ribs and/or ridges formed on the periphery of the back
end of the casing.
[0019] In embodiments, the motor of the motor and
gearbox assembly is an outrunner motor, thus allowing
the use of a particularly compact motor.
[0020] The support for the motor for example compris-
es fastening means for attaching a static front end of the
motor to it, thereby minimizing the space required for
fastening the motor to the support. The fastening means
for example comprise screws and the static front end of
the motor is screwed onto the support.
[0021] In embodiments of the driver, the cover com-
prises alignment and/or antirotation means for position-
ing and attaching the motor and gearbox assembly and
the tool chuck relative to the cover when the motor and
gearbox assembly is coupled to the tool chuck. The align-
ment means for example comprises a shoulder formed
inside the cover, which is firmly pinched between the mo-
tor and gearbox assembly on one side and the tool chuck
on the other side when the motor and gearbox assembly
is coupled to the tool chuck. This allows attaching the
motor and gearbox assembly and the tool chuck inside
the driver in an easy manner requiring little space. The
alignment and/or antirotation means for example further
comprises pins that extend in corresponding bores of the
tool chuck when the motor and gearbox assembly is cou-
pled to the tool chuck in order to avoid unwanted rotation
of the assembly while the tool is in use.
[0022] In embodiments, the powered surgical tool is a
drill bit and the drive shaft or axis of the motor (2) is can-
nulated for allowing the insertion of a drill bit, thereby
allowing the use for example of K-wires for drilling long
and very thin holes. The motor is for example an outrun-
ner motor.
[0023] In embodiments, the powered surgical tool is a
saw blade.
[0024] Any combination of the above embodiments
and variants is possible within the frame of the invention.
[0025] The above and further advantages of the dis-
closed solution will be better understood by reference to
the following description illustrated by the figures, where:

Fig. 1 is an exploded view of an illustrative but not
limiting example of a driver according to an exem-
plary embodiment;

Fig. 2 is a cut view of the partly assembled driver of
Fig. 1.

[0026] With reference to the figures illustrating an ex-
emplary embodiment, the driver 1 comprises a motor 2,
for example an electrically powered motor. In an embod-
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iment, the motor 2 is a brushless outrunner motor. Out-
runner motors, also known as external-rotor motors, are
electrical motors wherein the stator forms the center, or
core, of the motor, while an overhanging rotor surrounds
the core. The stator for example comprises coils while
the rotor comprises permanent magnets. Outrunner mo-
tors with given power output characteristics can have
smaller dimensions than inrunner motors with similar
characteristics. Using an outrunner motor thereby allows
the construction of a more compact driver for given power
characteristics.
[0027] The motor 2 is coupled to a tool chuck 6 through
a gearbox 4, for example a planetary gearbox. The tool
chuck 6 is configured to receive a surgical tool, which is
not represented in the figures.
[0028] In the illustrated example, the tool chuck 6 is
configured for receiving a drill bit and transmitting the
motor’s and gearbox’s rotational movement to the drill
bit. In other embodiments, the tool chuck is configured
for receiving a saw blade and transforms the rotational
movement of the motor and gearbox into a laterally os-
cillating movement that allows the cutting action of the
blade.
[0029] The motor 2 is attached to a support 3 that com-
prises a cylindrical threaded front end 30 coaxially
aligned with the motor’s axis when the motor 2 is attached
to the support 3. The support 3 is located around and/or
in front of the output side, or front end 20, of the motor
2. In the illustrated embodiment, the support 3 is an es-
sentially cylindrical element defining a cylindrical pas-
sageway therein, with fastening means for fixedly attach-
ing the motor 2 inside the passageway. The support 3 is
made for example of metal, metal alloy or any rigid ma-
terial, sufficiently resistant mechanically for supporting
the motor 2.
[0030] According to the illustrated exemplary embod-
iment, the motor 2 is an outrunner motor with a static
front end 20. The static front end 20 is for example integral
with the motor’s stator. The outrunner motor 2 is at least
partly inserted in the passageway of the support 3 and
fixedly attached, for example screwed, with its front end
20 to the support 3. The motor 2 is for example fixedly
attached to a shoulder 31 inside the passageway of the
support 3. The fastening means for fixedly attaching the
motor 2 to the support 3 are for example screws that
extend through bores in the shoulder 31 and into corre-
spondingly threaded holes in the front end 20 of the motor
2. The motor 2 is thus for example attached with its static
front end 20 to the shoulder 31 by means of multiple
screws arranged around the rotation axis 21 of the motor
2.
[0031] The shoulder 31 for example comprises align-
ment means for correctly aligning axially and/or radially
the motor 2 relative to the support 3 when the motor 2 is
attached to the support 3. In variant embodiments, align-
ment means can for example comprise a precise position
of the screws for attaching the motor 2, and/or a tight fit
between at least part of the motor 2 and the passageway

inside the support 3, etc. A combination of these align-
ment means is also possible. In an embodiment, the ro-
tation axis 21 of the motor 2 extends beyond the shoulder
31, towards the threaded front end 30 of the support 3.
[0032] Attaching the motor 2 with its front end 20, i.e.
closer to the gearbox 4, helps reducing alignment errors,
play, vibrations and other disturbances on the output side
of the motor 2, thereby providing for a more precise and
smoother functioning of the driver 1 and thus of the pow-
ered surgical tool.
[0033] The power to size ratio of outrunner motors is
particularly advantageous for their use in a compact de-
vice, for example in a compact motor and gearbox as-
sembly as discussed in the present disclosure. However,
a drawback of outrunner motors is that their rotor forms
most of their external surface, thereby limiting the number
of attachment possibilities to a support. Their front end
is often their only static part accessible from the outside.
Fastening, or attaching, the front end 20 of the motor 2
to the support 3, apart from resulting in a compact con-
struction, is thus particularly well suited to the use of out-
runner motors. In embodiments, the support 3 extends
over the motor 2 when the motor 2 is fastened to the
support 3, thereby providing mechanical protection to the
rotor rotating inside the support 3 when the motor 2 is in
use.
[0034] The gearbox 4 is for example a planetary gear-
box whose central gear, or sun gear 41, is driven by, for
example integral with, the axis 21 of the motor 2 while
the planet gear carrier is coupled to, for example integral
with, a coupling element 60 of the tool chuck 6 configured
to drive an attached tool. In this configuration, the gear-
box 4 is configured to reduce the rotation speed of the
tool chuck compared to that of the motor 2, thereby in-
creasing the available torque. The reduction ratio is for
example one to six or one to seven. Other values are
however possible depending on the motor’s characteris-
tics and/or on the desired characteristics of the surgical
tool. According to other embodiments, the gearbox is
configured for increasing the rotation speed of the tool
chuck compared to that of the motor, for example in that
the axis of the motor drives the planet gear carrier of the
gearbox while the sun gear is coupled to and drives the
coupling element.
[0035] The gearbox 4 is at least partly contained in and
aligned relative to a casing 5 that comprises a cylindrical
threaded back end 50 coaxially aligned with the rotation
axis of the sun gear 41 and located around the input side,
or back side, of the gearbox 4. In the illustrated embod-
iment, the casing 5 is an essentially cylindrical element
defining a cylindrical passageway therein. The gearbox
4 is for example held inside the casing 5 through a ball
bearing supporting the axis of the planet gear carrier in
a determined position. Any other suitable type of holding
means may however be used within the frame of the in-
vention in order to hold the elements of the gearbox within
the casing. A gear ring is formed on at least part of the
inner surface of the casing 5 and meshed with the planet
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gears, thus acting as a fixed annulus of the planetary
gearbox 4. In variant embodiments, for example, the an-
nulus of the planetary gearbox is a gear ring whose ex-
ternal dimensions are chosen for a tight fit inside the cas-
ing.
[0036] The casing 5 is made for example of metal, met-
al alloy or any rigid material, sufficiently resistant me-
chanically for supporting the gearbox 4. In an embodi-
ment, the material of the casing 5 is the same as the
material of the support 3.
[0037] In an embodiment, the gearbox 4 is coupled to
the motor 2 in that the threaded front end 30 of support
3 is screwed onto the threaded back end 50 of casing 5
by rotating support 3 relative to casing 5. Attachment
means other than threads are however possible. In var-
iant embodiments, the casing of the gearbox is for ex-
ample clipped onto the support of the motor, in that for
example one or more protruding ribs around the periph-
ery of the casing and/or of the support is inserted into
one or more corresponding ridges on the periphery of
the support and/or of the casing respectively. The use of
circular attachment means coaxial with the motor’s rota-
tion axis, such as threads and/or ribs and ridges that are
directly formed on the periphery of the corresponding
ends of the casing and of the support, allows minimizing
the overall radial dimension of the motor and gearbox
assembly because the attachment means do not pro-
trude radially from the support 3 and/or the casing 5. It
also facilitates the assembly of the motor 2 to the gearbox
4.
[0038] According to some embodiments, the casing 5
is attached to the tool chuck 6 using similar attachment
means than those described above and used for attach-
ing the casing 5 to the support 3.
[0039] In an embodiment, the front end 51 of the casing
5 is thus cylindrical and threaded on its internal side, while
the back end 61 of the tool chuck 6 is also cylindrical but
threaded on its external side. The casing 5 is then at-
tached to the tool chuck 6 by screwing them onto each
other by rotating the casing 5 relative to the tool chuck
6. In a variant embodiment, the front end 51 of the casing
5 is threaded on its external side, while the back end 61
of the tool chuck 6 is threaded on its internal side. Other
circular attachment means directly formed on the periph-
ery of the casing 5 and of the tool chuck 6, such as for
example ridges and ribs, are however possible in other
embodiments.
[0040] According to the illustrated exemplary embod-
iment, the casing 5 and the tool chuck 6 are attached to
each other inside a chassis and/or a cover 7 of the driver
1, which forms at least part of the external skin of the
driver 1, and each of the casing 5 and the tool chuck 6
holds onto an opposite side of a shoulder 72 formed in-
side for example the cover 7. When attaching the casing
5 and the tool chuck 6 to each other, the tool chuck 6 is
thus for example inserted into the corresponding part of
the cover 7 through the front end of the driver 1, while
the casing 6 is inserted from the back end, thereby each

approaching the shoulder 72 from another side. The cas-
ing 5 is screwed or otherwise attached to the tool chuck
6, until the shoulder 72 is for example tightly held between
corresponding shoulders of these two elements, thereby
attaching the tool chuck 6 and casing 5 assembly to the
cover 7.
[0041] According to some embodiments, the shoulder
72 further comprises alignment and/or antirotation
means for correctly aligning the tool chuck 6 and casing
5 assembly inside the driver 1 and/or for avoiding an un-
desired rotation of the assembly inside the cover 7 once
the driver is assembled and for example in use. These
means comprise for example pins 720 extending from at
least one of its sides, for example on the side of the tool
chuck 6, into corresponding bores of the respective ele-
ment, for example of the tool chuck 6. Accordingly, when
assembling the illustrated exemplary driver 1, the tool
chuck 6 is advantageously inserted first inside the cover
7 and correctly placed against the shoulder 72 with the
pins 720 inserted in the corresponding bores. The casing
5 is then inserted in the cover 7 from the other side and
screwed with its front end 51 onto the back end 61 of the
tool chuck 6 until the shoulder 72 is tightly gripped. In
variant embodiments, the motor 2 may already be as-
sembled with the gearbox 4 before the gearbox 4 is cou-
pled to the tool chuck 6 by attaching the casing 5 to the
tool chuck 6.
[0042] For aesthetic and/or hygienic reasons, the front
end of the tool chuck 6 is then at least partly covered by
a nose cap 71 that attaches, for example clips, onto the
corresponding end of the cover 7. The cover 7, the nose
cap 71 and the back cover 70 closing the housing of the
driver 1 are for example made of molded synthetic ma-
terial, for example plastic or other material adapted to
medical applications.
[0043] Accordingly, in the assembled driver 1, the tool
chuck 6, the gearbox 4 and the motor 2 are aligned along
the direction of the motor’s rotation axis in the housing
formed by the cover 7, the back cover 70 and the nose
cap 71. The gearbox 4 is coupled to the motor 2 in that
the support 3 holding the motor 2 is screwed or clipped
onto the casing 5 supporting the gearbox 4, for example
by a thread and nut connection formed directly on the
periphery of the corresponding ends of support 3 and
casing 5, thereby minimizing the radial dimension of the
assembly. The gearbox 4 is in turn similarly coupled to
the tool chuck 6, the tool chuck 6 and casing 5 assembly
furthermore firmly holding onto a part, for example a
shoulder 72, of the cover 7. The shoulder 72, or other
means for aligning and/or holding the tool chuck 6, gear-
box 4 and motor 2 assembly inside the driver 1, can be
placed at other locations inside the driver 1. For example
it could be pinched by the connection between casing 5
and support 3. An advantage however of placing these
positioning and holding means close to the tool chuck 6
is that it is closer to the tool where important forces are
exerted, thereby insuring a better stability to the driver 1
and thus to the surgical tool when used.
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[0044] In order to guarantee tightness of the driver 1
and avoid infiltrations of various fluids inside the cover
7, o-ring joints are located for example around the rotation
axes of the coupling element 60 inside the tool chuck 6
and/or around the rotation axis 21 of motor 2, preferably
close to the connection to the gearbox 4.
[0045] The driver 1 further comprises for example push
buttons 8 for actuating and controlling the motor 2 via a
controller (not represented on the figures). The driver 1
preferably also comprises an energy source, for example
one or more electrical batteries, for powering the motor
2, or a connection to such a power source, for example
electrical contacts to one or more external batteries
and/or a power cord.
[0046] In embodiments, the motor axis, or drive shaft
21 is cannulated in that a longitudinal bore is made on
the entire length of the axis. This embodiment is partic-
ularly advantageous for use in a driver for a powered
surgical drill, since it allows the passage of long drill bits,
for example of K-wires, through the bore. Similar bores
are also preferably made in the center of the sun gear
41 and of the coupling element 60, which are then aligned
with the bore in the motor axis 21 when the driver is as-
sembled. Long drill bits such as for example flexible drill
bits or K-wires are for example used during orthopedic
operations requiring long and thin holes to be drilled in a
bone. In order to achieve high precision drilling, the length
of the drill bit protruding out of the tool chuck 6 is adapted
at intervals during the drilling operation to the length of
the hole. The drill bit is thus pulled little by little out of the
tool. The remaining length of the drill bit must thus be
stored inside the tool, in the prolongation of the tool
chuck. The cannulated coupling element 60, sun gear 41
and motor axis 21 thus form a cylindrical bore in which
the unused length of the drill bit, in particular of the K-
wire, can be stored during the drilling operation.

Reference numerals

[0047]

1 driver
2 motor
20 front end (of the motor)
3 support
30 front end (of the support)
4 gearbox
5 casing
50 back end (of the casing)
51 front end (of the casing)
6 tool chuck
60 coupling element
61 back end (of the tool chuck)
7 cover
70 back cover
71 nose cap
72 shoulder
720 pin

8 push buttons

Claims

1. Motor and gearbox assembly for a powered surgical
tool, comprising:

- a motor (2) with a rotation axis;
- a support (3) for supporting said motor (2),

wherein said support (3) comprises a cylindrical front
end (30) coaxially aligned with said rotation axis and
having attachment means formed thereon;

- a gearbox (4) coupled to said motor; and
- a casing (5) at least partly enclosing said gear-
box (4) and comprising a cylindrical back end
(50) having attachment means formed thereon
for attachment with the attachment means of
said support (3),

wherein said attachment means of said support (3)
and said attachment means of said casing (5) are
circular and coaxially aligned with said rotation axis,
characterised in that said support (3) comprises
fastening means for fixedly attaching a static front
end (20) of said motor (2) to said support (3).

2. Motor and gearbox assembly according to the pre-
ceding claim, wherein said motor (2) is an outrunner
motor.

3. Motor and gearbox assembly according to one of the
preceding claims, wherein said fastening means
comprise screws and in particular wherein said static
front end (20) of said motor (2) is screwed onto said
support (3).

4. Motor and gearbox assembly according to one of the
preceding claims, wherein said attachment means
are a threaded front end (30) of said support (3) and
a threaded back end (50) of said casing (5).

5. Motor and gearbox assembly according to one of
claims 1 to 3,
wherein said attachment means comprises ridges
and/or ribs formed on the periphery of said front end
(30) of said support (3) and ribs and/or ridges formed
on the periphery of said back end (50) of said casing
(5).

6. Motor and gearbox assembly according to one of the
preceding claims, wherein a drive shaft (21) of said
motor (2) is cannulated for allowing the insertion of
a drill bit.

7. Driver (1) for a powered surgical tool, comprising:
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- a motor and gearbox assembly according to
one of the preceding claims, comprising a cylin-
drical front end (51) with attachment means
formed thereon, positioned around the rotation
axis of said motor and gearbox assembly;
- a tool chuck (6) for receiving a surgical tool,
coupled to said gearbox (4), comprising a cylin-
drical back end (61) with attachment means
formed thereon for attachment with the attach-
ment means of said motor and gearbox assem-
bly;
- a cover (7) at least partly enclosing said tool
chuck (6) and/or said motor and gearbox assem-
bly,

wherein said attachment means of said motor and
gearbox assembly and said attachment means of
said tool chuck (6) are circular and coaxially aligned
with said rotation axis.

8. Driver (1) according to the preceding claim, wherein
said attachment means are a threaded front end (51)
of said casing (5) and a threaded back end (61) of
said tool chuck (6).

9. Driver (1) according to one of claims 7 or 8, wherein
said cover (7) comprises alignment means for posi-
tioning and attaching said motor and gearbox as-
sembly and said tool chuck (6) relative to said cover
(7), said alignment means comprising a shoulder
(72) formed inside said cover (7) that is firmly pinched
between said motor and gearbox assembly and said
tool chuck (6).

10. Driver (1) according to claim 9, wherein said shoulder
(72) comprises pins (720) that extend in correspond-
ing bores of said tool chuck (6).

11. Powered surgical tool comprising a driver (1) accord-
ing to one of claims 7 to 10 and a surgical tool for
use with said driver (1).

12. Powered surgical tool according to the preceding
claim, wherein said surgical tool is a drill bit.

13. Method for assembling a driver according to one of
claims 7 to 10 comprising the steps of:

- attaching said motor (2) to said support (3);
- inserting said gearbox (4) inside said casing
(5);
- coupling said gearbox (4) to said motor (2) by
attaching said front end (30) of said support (3)
to said back end (50) of said casing (5);
- coupling said gearbox (4) to said tool chuck (6)
by attaching said front end (51) of said casing
(5) to said back end (61) of said tool chuck (6).

14. Method according to the preceding claim, wherein
the step of coupling said gearbox (4) to said motor
(2) comprises rotating said casing (5) relative to said
support (3) for screwing said front end (30) of said
support (3) onto said back end (50) of said casing (5).

Patentansprüche

1. Motor und Getriebeanordnung für ein elektrisches
Operationsinstrument, umfassend:

- einen Motor (2) mit einer Rotationsachse;
- eine Halterung (3) zum Halten des Motors (2),

wobei die Halterung (3) ein zylindrisches vorderes
Ende (30) umfasst, das koaxial mit der Rotations-
achse ausgerichtet ist und Befestigungsmittel, die
darauf gebildet sind, aufweist;

- ein Getriebe (4), das an den Motor gekoppelt
ist; und
- ein Gehäuse (5), das zumindest teilweise das
Getriebe (4) umschließt und ein zylindrisches
hinteres Ende (50) umfasst, das Befestigungs-
mittel, die darauf gebildet sind, zum Befestigen
der Halterung (3) mit den Befestigungsmitteln
aufweist,

wobei die Befestigungsmittel der Halterung (3) und
die Befestigungsmittel des Gehäuses (5) kreisförmig
sind und koaxial mit der Rotationsachse ausgerich-
tet sind,
dadurch gekennzeichnet, dass die Halterung (3)
Verbindungsmittel zur festen Befestigung eines sta-
tischen vorderen Endes (20) des Motors (2) an der
Halterung (3) umfasst.

2. Motor und Getriebeanordnung nach dem vorherge-
henden Anspruch, wobei der Motor (2) ein Ausläu-
fermotor ist.

3. Motor und Getriebeanordnung nach einem der vor-
hergehenden Ansprüche, wobei die Verbindungs-
mittel Schrauben umfassen und insbesondere wobei
das statische vordere Ende (20) des Motors (2) auf
die Halterung (3) geschraubt wird.

4. Motor und Getriebeanordnung nach einem der vor-
hergehenden Ansprüche, wobei die Befestigungs-
mittel ein mit Gewinde versehenes vorderes Ende
(30) der Halterung (3) und ein mit Gewinde verse-
henes hinteres Ende (50) des Gehäuses (5) sind.

5. Motor und Getriebeanordnung nach einem der An-
sprüche 1 bis 3,
wobei die Befestigungsmittel Stege und/oder Rip-
pen, die auf dem Umfang des vorderen Endes (30)
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der Halterung (3) gebildet werden und Rippen
und/oder Stege umfassen, die auf dem Umfang des
hinteren Endes (50) des Gehäuses (5) gebildet wer-
den.

6. Motor und Getriebeanordnung nach einem der vor-
hergehenden Ansprüche, wobei eine Antriebswelle
(21) des Motors (2) kanülliert ist, um das Einsetzen
eines Bohrmeißels zu ermöglichen.

7. Antrieb (1) für ein elektrisches Operationsinstru-
ment, umfassend:

- einen Motor und eine Getriebeanordnung nach
einem der vorhergehenden Ansprüche, umfas-
send ein zylindrisches vorderes Ende (51) mit
darauf gebildeten Befestigungsmitteln, das um
die Rotationsachse des Motors und der Getrie-
beanordnung positioniert ist;
- eine Instrumentenaufnahme (6) zum Aufneh-
men eines Operationsinstrumentes, die mit dem
Getriebe (4) gekoppelt ist, umfassend ein zylin-
drisches hinteres Ende (61) mit darauf gebilde-
ten Befestigungsmitteln zum Befestigen des
Motors und der Getriebeanordnung mit den Be-
festigungsmitteln;
- einen Deckel (7), der zumindest teilweise die
Instrumentenaufnahme (6) und/oder den Motor
und die Getriebeanordnung umschließt,

wobei die Befestigungsmittel des Motors und der Ge-
triebeanordnung und die Befestigungsmittel der In-
strumentenaufnahme (6) kreisförmig sind und koa-
xial mit der Rotationsachse ausgerichtet sind.

8. Antrieb (1) nach einem der vorhergehenden Ansprü-
che, wobei die Befestigungsmittel ein mit Gewinde
versehenes vorderes Ende (51) des Gehäuses (5)
und ein mit Gewinde versehenes hinteres Ende (61)
der Instrumentenaufnahme (6) sind.

9. Antrieb (1) nach einem der Ansprüche 7 oder 8, wo-
bei der Deckel (7) Ausrichtungsmittel zum Positio-
nieren und Befestigen des Motors und der Getriebe-
anordnung und der Instrumentenaufnahme (6) rela-
tiv zu dem Deckel (7) umfasst, wobei die Ausrich-
tungsmittel einen Absatz (72) umfassen, der in dem
Deckel (7) gebildet wird, der fest zwischen dem Mo-
tor und der Getriebeanordnung und der Instrumen-
tenaufnahme (6) geklemmt wird.

10. Antrieb (1) nach Anspruch 9, wobei der Absatz (72)
Stifte (720) umfasst, die sich in entsprechenden Boh-
rungen der Instrumentenaufnahme (6) erstrecken.

11. Elektrisches Operationsinstrument, umfassend ei-
nen Antrieb (1) nach einem der Ansprüche 7 bis 10
und ein Operationsinstrument zum Verwenden mit

dem Antrieb (1).

12. Elektrisches Operationsinstrument nach dem vor-
hergehenden Anspruch, wobei das Operationsinst-
rument ein Bohrmeißel ist.

13. Verfahren zur Montage eines Antriebs nach einem
der Ansprüche 7 bis 10, umfassend die folgenden
Schritte:

- Befestigen des Motors (2) an der Halterung (3);
- Einsetzen des Getriebes (4) in das Gehäuse
(5);
- Koppeln des Getriebes (4) an den Motor (2)
durch Befestigen des vorderen Endes (30) der
Halterung (3) an das hintere Ende (50) des Ge-
häuses (5);
- Koppeln des Getriebes (4) an die Instrumen-
tenaufnahme (6) durch Befestigen des vorderen
Endes (51) des Gehäuses (5) an das hintere
Ende (61) der Instrumentenaufnahme (6).

14. Verfahren nach den vorhergehenden Ansprüchen,
wobei der Schritt des Koppelns des Getriebes (4) an
den Motor (2) das Rotieren des Gehäuses (5) relativ
zu der Halterung (3) zum Verschrauben des vorde-
ren Endes (30) der Halterung (3) auf das hintere En-
de (50) des Gehäuses (5) umfasst.

Revendications

1. Ensemble moteur et boîte de vitesses pour un outil
chirurgical motorisé, comprenant :

- un moteur (2) présentant un axe de rotation ;
- un support (3) destiné à supporter ledit moteur
(2),

ledit support (3) comprenant une extrémité avant cy-
lindrique (30) alignée coaxialement avec ledit axe
de rotation et sur laquelle sont formés des moyens
de fixation ;

- une boîte de vitesses (4) couplée audit moteur ;
et
- un boîtier (5) renfermant au moins partielle-
ment ladite boîte de vitesses (4) et comprenant
une extrémité arrière cylindrique (50) sur laquel-
le sont formés des moyens de fixation servant
à la fixer aux moyens de fixation dudit support
(3),

lesdits moyens de fixation dudit support (3) et lesdits
moyens de fixation dudit boîtier (5) étant circulaires
et coaxialement alignés avec ledit axe de rotation,
caractérisé en ce que ledit support (3) comprend
des moyens de fixation permettant d’attacher fixe-
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ment une extrémité avant statique (20) dudit moteur
(2) audit support (3).

2. Ensemble moteur et boîte de vitesses selon la re-
vendication précédente, ledit moteur (2) étant un mo-
teur à rotor externe.

3. Ensemble moteur et boîte de vitesses selon l’une
quelconque des revendications précédentes, lesdits
moyens de fixation comprenant des vis et en parti-
culier ladite extrémité avant statique (20) dudit mo-
teur (2) étant vissée sur ledit support (3).

4. Ensemble moteur et boîte de vitesses selon l’une
quelconque des revendications précédentes, lesdits
moyens de fixation étant une extrémité avant tarau-
dée (30) dudit support (3) et une extrémité arrière
filetée (50) dudit boîtier (5).

5. Ensemble moteur et boîte de vitesses selon l’une
quelconque des revendications 1 à 3,
lesdits moyens de fixation comprenant des arêtes
et/ou des nervures formées sur la périphérie de la-
dite extrémité avant (30) dudit support (3) et des ner-
vures et/ou des arêtes formées sur la périphérie de
ladite extrémité arrière (50) dudit boîtier (5).

6. Ensemble moteur et boîte de vitesses selon l’une
quelconque des revendications précédentes, un ar-
bre d’entraînement (21) dudit moteur (2) étant canulé
pour permettre l’insertion d’un trépan.

7. Appareil d’entraînement (1) pour un outil chirurgical
motorisé, comprenant :

- un ensemble moteur et boîte de vitesses selon
l’une quelconque des revendications précéden-
tes, comprenant une extrémité avant cylindrique
(51) sur laquelle sont formés des moyens de
fixation, positionnés autour de l’axe de rotation
dudit ensemble moteur et boîte de vitesses ;
- un mandrin porte-outil (6) pour recevoir un ins-
trument chirurgical, couplé à ladite boîte de vi-
tesses (4), comprenant une extrémité arrière cy-
lindrique (61) sur laquelle sont formés des
moyens de fixation servant à la fixer aux moyens
de fixation dudit ensemble moteur et boîte de
vitesses ;
- un capot (7) renfermant au moins partiellement
ledit mandrin porte-outil (6) et/ou ledit ensemble
moteur et boîte de vitesses,

lesdits moyens de fixation dudit ensemble moteur et
boîte de vitesses et lesdits moyens de fixation dudit
mandrin porte-outil (6) étant circulaires et alignés
coaxialement avec ledit axe de rotation.

8. Appareil d’entraînement (1) selon la revendication

précédente, lesdits moyens de fixation étant une ex-
trémité avant filetée (51) dudit boîtier (5) et une ex-
trémité arrière filetée (61) dudit mandrin porte-outil
(6).

9. Appareil d’entraînement (1) selon l’une des reven-
dications 7 ou 8, ledit capot (7) comprenant des
moyens d’alignement permettant le positionnement
et la fixation dudit ensemble moteur et boîte de vi-
tesses et dudit mandrin porte-outil (6) par rapport
audit capot (7), lesdits moyens d’alignement com-
prenant un épaulement (72) formé à l’intérieur dudit
capot (7) qui est pincé fermement entre ledit ensem-
ble moteur et boîte de vitesses et ledit mandrin porte-
outil (6).

10. Appareil d’entraînement (1) selon la revendication
9, ledit épaulement (72) comprenant des goupilles
(720) qui s’étendent dans des alésages correspon-
dant dudit mandrin porte-outil (6).

11. Outil chirurgical motorisé comprenant un appareil
d’entraînement (1) selon l’une quelconque des re-
vendications 7 à 10 et un instrument chirurgical des-
tiné à être utilisé avec ledit appareil d’entraînement
(1).

12. Outil chirurgical motorisé selon la revendication pré-
cédente, ledit instrument chirurgical étant un trépan.

13. Procédé pour assembler un appareil d’entraînement
selon l’une quelconque des revendications 7 à 10,
comprenant les étapes de :

- fixation dudit moteur (2) audit support (3) ;
- insertion de ladite boîte de vitesses (4) à l’in-
térieur dudit boîtier (5) ;
- couplage de ladite boîte de vitesses (4) audit
moteur (2) en fixant ladite extrémité avant (30)
dudit support (3) à ladite extrémité arrière (50)
dudit boîtier (5) ;
- couplage de ladite boîte de vitesses (4) audit
mandrin porte-outil (6) en fixant ladite extrémité
avant (51) dudit boîtier (5) à ladite extrémité ar-
rière (61) dudit mandrin porte-outil (6).

14. Procédé selon la revendication précédente, ladite
étape du couplage de ladite boîte de vitesses (4)
audit moteur (2) comprenant la rotation dudit boîtier
(5) par rapport audit support (3) pour visser ladite
extrémité avant (30) dudit support (3) sur ladite ex-
trémité arrière (50) dudit boîtier (5).
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