wO 2007/148270 A2 |10 0 000 OO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
27 December 2007 (27.12.2007)

lﬂfb A0 00O

(10) International Publication Number

WO 2007/148270 A2

(51) International Patent Classification:
B26B 19/06 (2006.01) B26B 19/10 (2006.01)

(21) International Application Number:
PCT/IB2007/052280

(22) International Filing Date: 15 June 2007 (15.06.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

06115636.0 19 June 2006 (19.06.2006) EP

(71) Applicant (for all designated States except US): KONIN-
KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL];
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL).

(72) Inventors; and

(75) Inventors/Applicants (for US only): JANNY, Michael
[AT/ATY]; c/o Prof. Holstlaan 6, NL.-5656 AA Eindhoven
(NL). WADSACK, René [AT/AT]; c/o Prof. Holstlaan 6,
NL-5656 AA Eindhoven (NL). OBERMANN, Wolfgang

[AT/ATY]; c¢/o Prof. Holstlaan 6, NL-5656 AA Eindhoven
(NL).

Agent: DAMEN, Daniel, M.; Prof. Holstlaan 6, NL.-5656
AA Eindhoven (NL).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,

[Continued on next page]

(54) Title: HAIR-CLIPPING DEVICE

118
A
7 A
RN E s 114
120
112
100

(57) Abstract: The invention is directed to a hair-clipping de-
vice (100) comprising: a main body (110), main hair-clipping
means (112) supported by the main body (110), and additional
hair-clipping means (114) having an active hair-clipping portion
(116) extending over a longitudinal dimension (118) and being
supported by supporting means (120). In accordance with the in-
vention the supporting means (120) at least in one predetermined
working position of the active hair-clipping portion (116) extend
only over a part of the longitudinal dimension (118). Thereby
at least one free end portion of the active hair-clipping portion
exists that can, for example, be easily inserted into the nose to
remove nose hair. However, the additional hair-clipping means
(114) are preferably not limited to this function, but can also be
used, for example, for conventional hair trimming etc.



WO 2007/148270 A2 |00 0T 0000 00 A 0 O

PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, Published:
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). —  without international search report and to be republished
upon receipt of that report

Declaration under Rule 4.17: For two-letter codes and other abbreviations, refer to the "Guid-
— as to applicant’s entitlement to apply for and be granted a  ance Notes on Codes and Abbreviations” appearing at the begin-
patent (Rule 4.17(ii)) ning of each regular issue of the PCT Gagzette.



10

15

20

25

WO 2007/148270 PCT/IB2007/052280

Hair-clipping device

FIELD OF THE INVENTION

The invention is directed to a hair-clipping device comprising: a main body,
main hair-clipping means supported by the main body, and additional hair-clipping means
having an active hair-clipping portion extending over a longitudinal dimension and being

supported by supporting means.

BACKGROUND OF THE INVENTION

A hair-clipping device of the type mentioned above is known from US
4,393,585 which is directed to a dry shaving apparatus. Besides main hair clipping means in
the form of a stationary shear foil interacting with a driven cutter element this shaving
apparatus comprises a plurality of additional hair-clipping means. At least one of these
additional hair-clipping means are formed by a hair trimmer of relative short length which
can be used for trimming facial hairs which are located in constricted areas or in places which
are not readily accessible to a full-length hair trimmer, for example, the moustache, nose, ears
and eyebrows. Each of these hair trimmers consists of a pair of cooperating toothed cutters of
which one reciprocates and the other is stationary in operation, wherein these cutters form an
active hair-clipping portion extending over a longitudinal dimension. The cutters are
supported by a plate shaped support extending over the longitudinal dimension and being
adapted to move the cutters between a retracted and an extended position. A disadvantage of
the dry shaving apparatus known from US 4,393,585 is that its hair trimmers cannot casily be
used in some areas of the face, particularly not in cavities like nose or ear cavities.

It is the object of the invention to further develop the hair-clipping devices of
the type mentioned at the beginning such that hair can be easily removed also from cavities,

particularly from the nose.

SUMMARY OF THE INVENTION
According to the present invention, the above object is solved by providing a
hair-clipping device according to claim 1. Preferred embodiments and further developments

are outlined in the dependant claims.
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In accordance with the invention there is provided a hair-clipping device of the
type mentioned at the beginning, wherein the supporting means at least in one predetermined
working position of the active hair-clipping portion do not extend or do extend only over a
part of the longitudinal dimension. By this solution the active hair-clipping portion comprises
at least one free end portion which can, for example, easily be inserted into the nose to
remove nose hair. With preferred embodiments the hair-clipping device in accordance with
the invention is an electric shaver comprising a nose hair trimmer. Preferably, the additional
hair-clipping means can also be used, for example, as a usual hair trimmer.

With preferred embodiments the active hair-clipping portion and the
supporting means at least in the predetermined working position comprise an L-
configuration. In this case the supporting means form one leg and the active hair-clipping
portion extends at least in sections over the other leg of the L.

Alternatively it is, for example, possible that the active hair-clipping portion
and the supporting means at least in the predetermined working position comprise a T-
configuration. In this case the supporting means preferably form the base of the T and the
active hair-clipping portion extends at least in sections over the bar of the T. With this
solution a symmetric arrangement can be obtained. This is for example useful, if the
additional hair-clipping means are used as a conventional hair-trimmer, since torques are
avoided thereby.

It is preferred for all embodiments that the supporting means comprise
transmission means for coupling the additional hair-clipping means at least in the
predetermined working position to a drive accommodated in the main body. For example, the
transmission means can comprise a drive shaft interacting with an eccentricity.

In accordance with a preferred further development at least the active hair-
clipping portion is movable between the at least one working position and a storage position.
In the storage position the additional hair-clipping means can be accommodated fully or in
part within the main body.

In this context it is possible that moving the active hair-clipping portion
between the at least one working position and the storage position comprises a pivoting
movement.

Alternatively or additional it is possible that moving the active hair-clipping
portion between the at least one working position and the storage position comprises a sliding

movement.
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With highly preferred embodiments of the hair-clipping device in accordance
with the invention the additional hair-clipping means comprise: a stationary cutter member
having an outer surface, a chamber bounded by an inner surface, and at least one hair-
catching opening extending from the outer surface to the inner surface; at least one movable
cutter member comprising at least one cutting edge, the movable cutter member fitting in the
chamber with a free, close fit; wherein the drive is coupled to the movable cutter member for
driving movement of the movable cutter member relative to the stationary cutter member;
and wherein the at least one movable cutter member includes a carrier oriented in
longitudinal direction of the movable cutter member, the cutting edges being provided on
cutters projecting radially from the carrier. Because the or each movable cutter member
includes a carrier extending in longitudinal direction, along at least a number of the cutters of
the movable cutter member, and the cutting edges are provided on the cutters projecting
radially from the carrier, the cutter member can be manufactured to tight tolerances easily
and is radially stiff, so that maintenance of the close, free fit in operation is reliably ensured.
The movable cutter member accommodates to non-straightness of the chamber relatively
casily, because the longitudinally oriented carrier from which the cutters project towards the
inner surface bounding the chamber has a cross-section that is considerably smaller than the
cross-section of the chamber.

In this connection it is further preferred that the at least one movable cutter
member includes a rod section with recesses, the cutting edges being integrally formed with
the carrier by edges of the recesses. Integrally forming the cutting edges in such a way is
more reasonable than using a multi part arrangement.

Furthermore, it is preferred that the at least one movable cutter member has a
largest cross-sectional size smaller than 10 mm. If, for example, the cross sectional size of the
stationary cutter member is less than 5 mm, the free end(s) of the additional hair-clipping
means can be easily inserted into the nose.

As regards the chamber, it is preferred that this chamber has a circular cross-
section. However, also other configurations are possible, for example a rectangular cross-
section.

The at least one movable cutting member preferably fits in the chamber with a
clearance smaller than 50 um. For instance to ensure that the clearance is between 10 and 40
um, for a chamber or chamber and a movable cutter member having a nominal diameter of 3
mm, the movable cutter member could for instance be worked to ISO tolerance HE and the

chamber could for example be worked to ISO tolerance f7. To achieve the same tolerance
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range on the clearance for a chamber and a movable cutter member having a nominal
diameter of 6 mm, the movable cutter member would for instance have to be worked to ISO
tolerances H7 and, respectively, f6 (if the same classes are used with respect to the offset
from the nominal size).

With some embodiments the stationary cutter member comprises at least one
row of ears radially projecting from the outer surface, transitions from the outer surface to the
ears being straight or curved with a center of curvature on the outside of the outer surface.
Such ears are particularly effective for stretching the skin, if the additional hair-clipping
means are used for shaving relative smooth skin portions.

It is also possible that there is provided a row of ears radially projecting from
the outer surface and extending along the stationary cutter member, the ears of said row being
located at least partially within an angular range in circumferential sense that is occupied by
the at least one hair-catching opening.

With some embodiments the chamber contains at least two of said movable
cutter members arranged in succession in longitudinal direction of the chamber. In many
cases it is cheaper to make a plurality of shorter moveable cutter members than one single
long moveable cutting member.

In this context it is preferred that the carriers of said at least two of said
movable cutter members are linked for transferring the movement of one of said at least two
movable cutter members to another one of said at least two movable cutter members.
Thereby it is sufficient to directly drive only one or at least not all of the moveable cutting
members.

With some embodiments the at least one hair-catching opening has a length in
longitudinal direction of the cutter members that covers a plurality of the cutters.

For example, the at least one hair-catching opening of the stationary cutter
member can cover at least 80 % of the length of that stationary cutter member.

It is also possible that the at least one hair-catching opening of the stationary
cutter member is in the form of a slit extending in the longitudinal direction of the movable
cutter member and having a plurality of bays projecting circumferentially from the slit, the
cutting edges of the stationary cutter member extending along said bays.

It is also possible that the main hair-clipping means comprise: at least one
stationary cutter member having an outer surface, a chamber bounded by an inner surface,
and at least one hair-catching opening extending from the outer surface to the inner surface;

at least one movable cutter member comprising at least one cutting edge, the movable cutter
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member fitting in the chamber with a free, close fit; wherein the drive is coupled to the
movable cutter member for driving movement of the movable cutter member relative to the
stationary cutter member; wherein the at least one movable cutter member includes a carrier
oriented in longitudinal direction of the movable cutter member, the cutting edges being
provided on cutters projecting radially from the carrier. With this solution the main and the
additional hair-clipping means can be of the same type, wherein the dimensions of the main
hair-clipping device can be larger than the dimension of the additional hair-clipping means.
Furthermore, it is possible particularly for the main hair-clipping means that more than one
stationary cutter member is provided. Furthermore, it should be clear that the preferred
embodiments of the hair-clipping means discussed above in connection with the additional
hair-clipping means can also be used in connection with the main hair-clipping means, and
the respective combination shall be deemed to be disclosed herewith. However, the invention
is not limited to main hair-clipping means of this type, but other arrangements comprising
reciprocating cutter elements (for example in connection with one or more shearing foils)
and/or rotating cutter elements are also within the scope of the invention.

These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic representation of an example of a hair-clipping device
according to the invention comprising a first embodiment of the additional hair-clipping
means;

Fig. 2 is an enlarged cross-sectional view along a plane in longitudinal
direction of the cutter members of portions of the stationary and movable cutter members;

Fig. 3 is an enlarged cross-sectional view along the line II-1I in Fig. 2;

Fig. 4 is an enlarged perspective view of portions of the stationary and
movable cutter members of another example of the additional hair-clipping means;

Fig. 5 is an enlarged perspective view of portions of the stationary and
movable cutter members of yet another example of the additional hair-clipping means;

Fig. 6 is an enlarged top plan view of a number of alternative elaborations of
stationary cutter members;

Fig. 7 is an enlarged side view of a configuration of cutter assemblies of main

hair-clipping means;
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Figs. 8 and 9 are top plan views of two further examples of configurations of
cutter assemblies of main hair-clipping means;

Figs. 10 and 11 are enlarged perspective views of other examples of a possible
configuration of cutter assemblies;

Fig. 12 shows in a cross-sectional view the operation of a cutter similar to that
shown in Fig. 11 and used as additional hair-clipping means;

Fig. 13 is an enlarged cross-sectional view along a plane in longitudinal
direction of the cutter members of portions of stationary and movable cutter members of yet
another example of additional hair-clipping means;

Figs. 14A to 14D show different views of a first practical embodiment of a
shaver in accordance with the invention; and

Figs. 15A to 15D show different views of a second practical embodiment of a

shaver in accordance with the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

In the following description equal or similar reference numerals denote equal
or similar parts. Furthermore, for the sake of clarity, in several instances, not all
corresponding parts in the drawings are designated by reference numerals.

In Figs. 1-3 an example of a hair-clipping device 100 according to the
invention is shown. Fig. 1 schematically shows the upper part of a hair-clipping device 100 in
the form of a shaver which comprises a main body 110 and main hair-clipping means 112
supported by the main body 110. In Fig. 1 the main hair-clipping means are indicated as
comprising a shearing foil, but this is only one possibility. In general all suitable hair-clipping
means known to the person skilled in the art can be used. Besides the main hair-clipping
means 112 the hair-clipping device 110 comprises additional hair-clipping means 114 that are
shown in a working position. If the main hair-clipping device is to be used, the additional
hair-clipping means 114 can be brought into a storage position in which they are
accommodated fully or in part in the main body 110. The additional hair-clipping means 114
comprise an active hair-clipping portion 116 extending over a longitudinal dimension 118.
Furthermore, the additional hair-clipping means 114 are supported by supporting means 120
which extend only over a part of the longitudinal dimension 118. Thereby a T-configuration
is provided which leads to two free end portions of the additional hair-clipping means 114.
These free end portions can be easily inserted, for example, into the nose to remove nose

hair. It is, however, also possible to use the additional hair-clipping means 114 as a shaver for
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close shaving, as a conventional trimmer for cutting and, as far as desired, shaving hair along
the boundaries of for instance a beard, a moustache, side-whiskers or eye-brows or along the
bikini line. The additional hair-clipping means 114 comprise a stationary cutter member 2.
The stationary cutter member 2 has an outer surface 3 for contacting skin to be shaved and a
hole or chamber 4 bounded by an inner surface 5 parallel to the outer surface 3. The chamber
4 is profile-shaped. Although in the present example the outer surface is designed for shaving
the skin to be shaved smoothly, the outer surface may also be designed and positioned for
contacting the skin to be shaved in such a manner that, during the shaving, the hairs are cut
off at a predetermined, or at least controlled length, such as when using a hair-clipper. Hair-
catching openings 6 extend from the outer surface 3 to the inner surface 5 and are arranged in
a row in longitudinal direction of the stationary cutter member 2. A movable cutter member 7
fits in the chamber 4 with a free, close fit and has a row of cutting edges 8, the row being
oriented in the same direction as the row of hair-catching openings 6 and as the movable
cutting member 7. A drive is provided by transmission means 122 in the form of a drive shaft
accommodated in the supporting means 120 and connected to a motor 9 and to an excenter
disk 14, wherein a slot 12 in which a knob of the excenter disk 14 is engaged is coupled to
the movable cutter member 7 for driving movement of the movable cutter member 7 relative
to the stationary cutter member 2. The free fit of the movable cutting member 7 in the
chamber 4 helps to avoid radial pressure caused by pre-stress, such as occurs for example
when a movable cutter member is resiliently pressed against a stationary cutter member by
spring force. Accordingly, additional normal pressure and associated friction added by
tightness between the chamber 4 and the movable cutting member are also avoided. The
close fit ensures reliable cutting of hairs that are caught between the cutter members 2, 7. The
movable cutter member 7 includes a continuous carrier 15 oriented in longitudinal direction
of the movable cutter member 7. The cutting edges 8 are provided on cutters 16 projecting
radially from the carrier 15. The cutter member 7 can be manufactured to tight tolerances
casily and is radially stiff in the sense that dynamic and static loads that are exerted onto the
movable cutter member 7 during use cause very little changes in the radial dimensions of the
cutter member 7. For instance, all longitudinal loads, such as loads caused by oscillating
movement, friction forces and shear forces exerted onto the hairs during cutting, cause very
little deformation of the axially extending carrier 15 which is very stiff longitudinally. The
cutters 16 each only have to transfer loads that are directly exerted thereon and are not
involved in the transfer of loads exerted by or onto other ones of the cutters 16 and the loads

that are exerted onto the cutters 16 during use have only minimal effect on the dimensions of
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the cutters 16 in radial directions. Thus, maintenance of the close, free fit in operation is
reliably ensured. Nevertheless, non-straightness of the chamber 4, which may for instance be
caused by manufacturing tolerances or by loads exerted onto the stationary cutter member 2
during shaving, causes only relatively small loads exerted by the chamber 4 onto the movable
cutter member 7 and, accordingly, relatively little friction between the movable cutter
member 7 and the inner surface 5 of the chamber 4, because the longitudinally oriented
carrier 15 from which the cutters 16 project towards the inner surface 5 bounding the
chamber 4 have a cross-section that is considerably smaller than the cross-section of the
chamber 4 and therefore bends relatively easily in planes in its longitudinal direction.
According to the present example, the movable cutter member 7 includes a rod section with
recesses 17 and the carrier 15 is formed by a portion of the rod that is continuous in
longitudinal direction of the cutter member 7. The rod section is preferably solid for large
axial stiffness by small bending stiffness, as in this example, but may also be hollow. The
cutting edges 8 are integrally formed with the carrier 15 by edges of the recesses 17 in the
rod. Thus, the movable cutter member 7 can be manufactured in a simple manner and with
tight tolerances, for example by cylindrical grinding and grinding the recesses in the rod.
Furthermore, the integral construction reduces the risk of damage due to failure of
connections between the carrier 15 and the cutters 16. Although in the present example the
carrier 15 is continuous in longitudinal direction over the length or almost the length of the
stationary cutter member 2 as well, it is also possible to provide two or more movable cutter
members each continuous along the cutters of its own carrier. The plurality of movable cutter
members may be separately movable and may also be separately drivable.

As is shown in Fig. 13, all or some of the plurality of movable cutter members
457 may have its carrier 465 linked to the carrier 465 or carriers of one or more neighboring
movable cutter members 457 to form one or more cutter member chains that are drivable in a
simple manner by driving only one or a few of the cutter members, the other cutter members
being entrained by the driven cutter members to which they are linked. According to the
present example, the carriers 465 are linked by interlocking coupling members 471, 472 that
allow a slight pivotal movement of successive linked carriers relative to each other. During
assembly, the mutually engaged coupling members 471, 472 are slided into engagement.
Once arranged in the chamber, mutual movement in lateral direction that would allow the
coupling members 471, 472 to disengage is prevented by the internal surfaces of the chamber
into which the movable cutting members 457 fit with a close, free fit. Because two or more

carriers 457 are arranged in succession in longitudinal direction in the same chamber of a
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stationary cutter 452, the individual carriers 465 may be relatively short, which further
facilitates accommodation of the cutter members 457 to deviations from the nominal shape,
such as deviations within a tolerance range, of the chamber.

Referring back to Figs. 1 to 3, the movable cutter member 7 preferably has a
largest cross-sectional size smaller than 10 mm and more preferably a largest cross-sectional
size smaller than 5 mm or a largest cross-sectional size of 3 mm or less. By providing that the
movable cutter member 7 and the chamber 4 have small diameters, tight tolerances of the
clearance between the movable cutter member 7 and the inner surfaces 5 of the chamber can
be ensured more easily. For instance to ensure that the clearance is between 10 and 40 um,
for a chamber 4 and a movable cutter member 7 having a nominal diameter of 3 mm, the
movable cutter member 7 could for instance be worked to ISO tolerance HS and the chamber
could for example be worked to ISO tolerance f7. To achieve the same tolerance range on the
clearance for a chamber 4 and a movable cutter member 7 having a nominal diameter of 6
mm, the movable cutter member 7 would for instance have to be worked to ISO tolerances
H7 and, respectively, f6 (if the same classes are used with respect to the offset from the
nominal size). This is one tolerance class higher, which requires more precise manufacturing
and therefore entails additional costs. Moreover, with the cross-sectional size of the movable
cutter member 7 and of the chamber 4, the bending stiffness of the movable cutter member 7
and of the chamber 4 increases, causing increased friction if the cutter member 7 and/or the
chamber 4 are not straight. Another advantage of a small cross-sectional size of the movable
cutter member 7 and of the chamber 4 is, that the wall portion of the stationary cutter member
between successive hair catching openings 6 may be very slender, so that the open hair-
catching area may be very large in relation to the total shaving surface and the wall thickness
between the shaving surface 3 and the inner surface 5 in the chamber 4 may be very thin,
which in turn is advantageous for achieving a close shave. For reliable cutting of hairs of all
sorts, the movable cutting member 7 preferably fits in the chamber 4 with a clearance smaller
than 50 um and more preferably at most about 30 or 40 um. For ease of manufacturing, it is
furthermore advantageous if the chamber 4 has a circular cross-section, this facilitates
working the chamber 4 and the movable cutter member 7 to be fitted therein to corresponding
sizes and shapes, with tight tolerances. However, instead of the profile of the chamber having
a circular cross-section, the profile may also have another shape, such as elliptical, square or
triangular, the cutter members being shaped accordingly.

In Fig. 4, portions of a stationary cutting member 52 and a movable cutting

member 57 of another example of additional hair-clipping means are shown. The stationary
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cutting member 52 is provided with a row of ears 68 radially projecting from the shaving
surface 53. Transitions 69 from the shaving surface 53 to the cars 68 are curved with a center
of curvature on the outside of the shaving surface 53. Thus, the hair-catching ears 68 are
particularly effective for stretching the skin, when the ears 68 are passed over the skin
preceding the shaving surface, because the skin is freely tensioned in an area between the
cars 68 and the shaving surface 53, where the stationary cutter member 52 does not contact
the skin and therefore exerts no frictional force onto the skin in the direction of movement of
the ears 68. To at least some extent, this effect may also be achieved if the transitions from
the shaving surface to the ears are straight. The straight transitions are preferably flat to
obtain evenly distributed contact pressure, but also another shape may be provided.

According to the present example, in circumferential sense, the ears 68 are
disposed at least partially within the angular range occupied by the hair-catching openings 56
and preferably about 15-19° off-center in circumferential sense with respect to the hair-
catching openings 56. This allows to use the ears 68, firstly, as skin stretchers if the hair-
clipping device is passed over the skin with the ears 68 leading the portion of the shaving
surface 53 that are in contact with the skin and, secondly, as spacers for keeping the movable
cutter 57 further spaced from the skin if the hair-clipping device is passed over the skin with
the ears 68 pointing to the skin approximately perpendicularly to the skin.

In Fig. 5, portions of a stationary cutting member 102 of yet another example
of additional hair-clipping means is shown. In this stationary cutting member 102, two rows
of ears 118 project radially from the shaving surface 103 on opposite sides of a central
portion of the shaving surface 103. Transitions 119 from the shaving surface 103 to the ears
118 are also curved with a center of curvature on the outside of the shaving surface 103. The
two rows of ears allow the skin stretching effect to be achieved during passage of the
stationary cutting member 102 over the skin in two opposite general directions.

Depending on the envisaged main use of the additional hair-clipping means,
the hair-catching openings 156 can be provided in many forms and patterns as is illustrated
by the hair-catching openings 156a-156g in the alternative examples of sections of a
stationary cutter 152 shown in Fig. 6.

As is illustrated by Figs. 7-10, a hair-clipping device according to the
invention may also be equipped with main hair-clipping means of a type similar to the one
described above in connection with the additional hair-clipping means. In such a case more
than one set of stationary and movable cutter members can be provided. In the example

shown in Fig. 7, a plurality of stationary cutter members 202 is arranged side by side in an
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arrangement defining a curved plane. Such an arrangement is advantageous for effectively
shaving concave skin areas 220. In the example shown in Fig. 8, four stationary cutters 252
are arranged two-by-two in-line along crossing lines. Such an arrangement allows shaving a
skin portion quickly by moving over the skin portions in various directions without having to
rotate the hair-clipping device accordingly. Similar advantages are achieved with another
embodiment as shown in Fig. 9 in which the stationary cutter members 302 are oriented in
different directions, according to this example along lines forming sides of a equilateral
triangle. In Fig. 10 an arrangement of stationary cutter members 352, 352" is shown, of which
only outer ones are provided with hair-catching and skin-stretching ears 368. In such an
arrangement, the number of stationary cutting members is larger than the number of rows of
ears, so that apart from the cutting members adapted for catching longer hairs and stretching
the skin, also cutting members dedicated for close shaving are provided.

As is illustrated by Figs. 11 and 12, the additional hair-clipping means may
also have a hair-catching opening 406 that has a length in longitudinal direction of the cutter
members 402, 407 that covers a plurality of the cutters 416. Such hair-catching opening
designs are particularly suitable for efficiently trimming long hairs 423a to hairs 423b having
shorter remaining length measured from the skin 424 (only some of the hairs are designated
by reference numerals), with little risk of the hair-clipping device becoming stuck due to
excessive amounts of hair being caught between the cutting members. In use the hair-clipping
device is moved in the direction indicated by arrow 425 while in contact with the skin 424
with the ears 403 leading and close to or in contact with the skin 424. As is shown in Fig. 12,
in the area of where the opening covers a plurality of cutters 416, shearing action for cutting
the hairs is absent over a section of the circumference of the movable cutter member 407.
This allows at least most of the longer hairs 423a to easily reach a segment of the
circumference of the movable cutter member 407 where the shearing action between the
stationary cutter member 402 and the movable cutter member 407 causes the hairs to be cut
and allows most of the long hairs 423a to be cut only once, which reduces the resistance
encountered by the movable cutter member 407 during quick trimming. To further facilitate
the entry of long hairs, the circumference of the cutters 416 include recesses 426 forming a
continuous, open area with the opening 406. To reduce the length of the sections of the cutter
members where entry of long hairs between the cutting edges is impaired, the number of hair-
catching openings is preferably small. According to the present example, a single hair-
catching opening 406 extends from the outer surface 403 to the inner surface 405. To further

reduce the length of the sections of the cutter members where entry of long hairs between the
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cutting edges is impaired, the hair-catching opening 406 of the stationary cutter member 402
or of at least one of the stationary cutter members 407 preferably covers substantially the
chamber length of that stationary cutter member 402 (preferably at least about 80 % and
more preferably at least about 90 % of the length). A particularly effective design for
trimming the hair 423a is obtained if, as in the present example, the hair-catching opening
406 of the stationary cutter member 402 is in the form of a slit extending in the longitudinal
direction of the movable cutter member 402 and has a plurality of bays 427 projecting
circumferentially from the slit, the cutting edges of the stationary cutter member 402
extending along said bays 427.

Figs. 14A to 14D show different views of a first practical embodiment of a
shaver 100 in accordance with the invention. The shaver 100 comprises main hair-clipping
means 112 with rotating cutting elements and additional hair-clipping means 114 supported
by supporting means 120. With this embodiment supporting means 120 and the active hair-
clipping portion extending over the longitudinal dimension 118 comprise a T-configuration
such that the additional hair-clipping means comprise two free end portions that can, for
example, be easily inserted into the nose to remove nose hair. Figs. 14A and 14B show the
additional hair-clipping means 114 in a storage position while Figs. 14C und 14D show the
additional hair-clipping means 114 in working position. As indicated by the arrow in Fig.
14D, the change between the storage and the working position is effected by a pivoting
movement.

Figs. 15A to 15D show different views of a second practical embodiment of a
shaver 100 in accordance with the invention. Again, the shaver 100 comprises main hair-
clipping means 112 with rotating cutting elements and additional hair-clipping means 114
supported by supporting means 120. With this embodiment supporting means 120 and the
active hair-clipping portion extending over the longitudinal dimension 118 in general
comprise an L-configuration. However, the arrangement is chosen such that the supporting
means 120 do not extend over the longitudinal dimension 118 in which the active hair-
clipping portion is provided. With this embodiment the additional hair-clipping means
comprise one long free end portion that can, for example, be easily inserted into the nose to
remove nose hair. Figs. 15A and 15B show the additional hair-clipping means 114 in a
storage position while Figs. 15C und 15D show the additional hair-clipping means 114 in
working position. As indicated by the arrow in Fig. 15D, the change between the storage and
the working position in this case is effected by a sliding movement. Although not shown, it is

also possible that the longitudinal dimension 118 at least in one working position extends
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vertical, i.e. perpendicular to the direction shown in the drawings, and in the same direction
like the supporting means 120.

From the foregoing, it will be clear to the skilled person, that within the
framework of invention as set forth in the claims also many variations other than the
examples described above are conceivable.

For example, the tube trimmer described above as one possibility for realizing
the additional hair-clipping means is very preferred, but the invention is not limited to this
type of additional hair-clipping means. In general, all types of additional hair-clipping means,
for example conventional hair trimming means, can be used as long as they provide at least
one free end portion that can be easily inserted, for example, into the nose to remove nose
hair.

Furthermore, the hair catching openings need not open in a direction
perpendicular to a plane defined by a number of side-by-side arranged stationary cutter
members, but may also open in a direction more or less parallel to such a plane for effectively
catching long hair.

The chamber in the stationary cutter member need not be straight, but may
also be curved if the movable cutter member or cutter members in the chamber is
respectively are also curved and/or sufficiently flexible.

Also, the movement of the movable cutter member in the stationary cutter
member need not be reciprocating in longitudinal direction, but may also be or include a
rotary movement, for instance about a center line of the chamber in which the movable cutter
member s fitted.

Finally, it is to be noted that equivalents and modifications not described
above may also be employed without departing from the scope of the invention, which is

defined in the accompanying claims.
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CLAIMS:

1. A hair-clipping device (100) comprising;:
- a main body (110);
- main hair-clipping means (112) supported by the main body (110); and
- additional hair-clipping means (114) having an active hair-clipping portion
(116) extending over a longitudinal dimension (118) and being supported by supporting
means (120);

characterized in that the supporting means (120) at least in one predetermined
working position of the active hair-clipping portion (116) do not extend or do extend only

over a part of the longitudinal dimension (118).

2. A hair-clipping device (100) according to claim 1, wherein the active hair-
clipping portion (116) and the supporting means (120) at least in the predetermined working

position comprise an L-configuration.

3. A hair-clipping device according (100) to claim 1, wherein the active hair-
clipping portion (116) and the supporting means (120) at least in the predetermined working

position comprise a T-configuration.

4. A hair-clipping device (100) according to claim 1, wherein the supporting
means (120) comprise transmission means (122) for coupling the additional hair-clipping
means (114) at least in the predetermined working position to a motor (9) accommodated in

the main body (110).

5. A hair-clipping device (100) according to claim 1, wherein at least the active
hair-clipping portion (116) is movable between the at least one working position and a

storage position.
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6. A hair-clipping device (100) according to claim 5, wherein moving the active
hair clipping portion (116) between the at least one working position and the storage position

comprises a pivoting movement.

7. A hair-clipping device (100) according to claim 5, wherein moving the active
hair clipping portion (116) between the at least one working position and the storage position

comprises a sliding movement.

8. A hair-clipping device (100) according to claim 1, 2, 3, 4, 5, 6 or 7, wherein
the additional hair-clipping means (114) comprise:

- a stationary cutter member (2; 52; 102; 152; 202; 252; 302; 352; 402; 452)
having an outer surface (3; 53; 103; 403), a chamber (4) bounded by an inner surface (5;
405), and at least one hair-catching opening (6; 56; 406) extending from the outer surface (3;
53; 103; 403) to the inner surface (5; 405);

- at least one movable cutter member (7; 57; 407; 457) comprising at least one
cutting edge (8) the movable cutter member (7; 57; 407; 457) fitting in the chamber (4) with
a free, close fit;

- wherein a drive (9, 12, 14) is coupled to the movable cutter member (7; 57,
407; 457) for driving movement of the movable cutter member (7; 57; 407; 457) relative to
the stationary cutter member (2; 52; 102; 152; 202; 252; 302; 352; 402; 452).

9. A hair-clipping device (100) according to claim 8, wherein the at least one
movable cutter member (7; 57; 407; 457) includes a carrier (15; 465) oriented in longitudinal
direction of the movable cutter member (7; 57; 407; 457), the cutting edges (8) being
provided on cutters (16) projecting radially from the carrier (15; 465).

10. A hair-clipping device (100) according to claim 9, wherein the at least one
movable cutter member (7; 57; 407; 457) includes a rod section with recesses (17), the

cutting edges (8) being integrally formed with the carrier (15; 465) by edges of the recesses
(17).

11. A hair-clipping device (100) according to claim 8§, wherein the at least one
movable cutter member (7; 57; 407; 457) has a largest cross-sectional size smaller than 10

mm.
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12. A hair-clipping device (100) according to claim 8, wherein the chamber (4)
has a circular cross-section.
13. A hair-clipping device (100) according to claim 8, wherein the at least one

movable cutting member fits in the chamber (4) with a clearance smaller than 50 pm.
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