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STRUCTURE

(67)  Theinvention relates to a cutting unit for a shav-
ing apparatus, comprising an external cutting member
20 having a plurality of hair entry openings 21 which de-
fine a shaving track, an internal cutting member 30 which
is adapted to be rotatable relative to the external cutting
member about an axis of rotation 5a, said internal cutting
member comprising a carrier 32 adapted to be rotatable
about said axis of rotation and a plurality of cutting ele-
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A CUTTING UNIT FOR A SHAVING APPARATUS COMPRISING A HAIR TRANSPORTING FAN

ments 33 affixed to said carrier. The cutting unit further
comprises a fan structure 34 which is adapted to effect
a flow of air from said cutting elements of said internal
cutting member through an annular gap positioned, rel-
ative to the axis of rotation, radially outward of said carrier
between the carrier and the external cutting member,
wherein said fan structure is positioned at least partially
in said annular gap.
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Description
FIELD OF THE INVENTION

[0001] Theinvention relates to a cutting unit for a shav-
ing apparatus, comprising an external cutting member
having a plurality of hair entry openings which define a
shaving track, an internal cutting member which is adapt-
ed to be rotatable relative to the external cutting member
about an axis of rotation, said internal cutting member
comprising a carrier adapted to be rotatable about said
axis of rotation and a plurality of cutting elements affixed
to said carrier and a fan structure adapted to effect a flow
of air from said cutting elements through an annular gap
positioned, relative to the axis of rotation, radially outward
of said carrier between said carrier and the external cut-
ting member.

BACKGROUND OF THE INVENTION

[0002] A cutting unit of this type is employed in electri-
cal shavers including one, two, three or more cutting
units. Generally, in such a cutting unit, the cutting function
of the hair to be cut is provided by a shear force applied
to the hair by the hair entering through one of the hair
entry openings in the external cutting member and then
being sheared by the cutting element of the internal cut-
ting member, which is rotated with respect to said hair
entry opening. Whilst the internal cutting member is driv-
en into a rotational movement about the axis of rotation,
the external cutting member and the housing are kept
stationary with respect to said axis of rotation such that
a relative movement between the internal cutting mem-
ber and the external cutting member is provided.
[0003] In such cutting units, the cut hairs usually fall
as a result of the motion and vibration produced by the
drive unit and the internal cutting member into a hair col-
lection chamber in the housing. The user may then open
the housing, e.g. by a pivoting action of an upper housing
part versus a bottom housing part accommodating the
hair collection chamber, and empty and clean the hair
collection chamber. This function and procedure has
proven to be efficient and convenient for a user and to
allow the user to safely remove the. cut hairs.

[0004] However, arising from an increased demand to
accommodate further functional elements in the region
of the external cutting member and/or the internal cutting
member and the resulting reduction of available free
space for the transport of cut hairs, a problem arises from
the fact that, under certain conditions, the cut hairs may
not easily and completely fall into the hair collection
chamber. In particular, cut hairs may get stuck in the re-
stricted areas between the external cutting member and
the hair collection chamber and, by this, the function of
the cutting unit is reduced.

[0005] US 3828 430 A discloses a shaving apparatus
wherein fan wings are provided radially on the periphery
of a shaft and are driven to rotate with the rotation of the
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cutter assembly. These fan wings cause a downward air
flow in the space below the cutters intended to urge the
cut off hairs through a plurality of cut hairs introducing
holes into a cut-hairs receiver. Further, a wing wheel
formed to have a ratchet gear is provided below said fan
wings. This wing wheel is coupled to a manually operated
handle and comprises three sweeping wings. By manu-
ally operating said handle, the user may cause a slow
rotation of said wing wheel to effect a sweeping of cut
hairs by said wings. This type of hair transport has proven
to be insufficient to provide a safe and complete transport
of cut hairs if the space for the path of said cut hairs is
limited. In particular, in this arrangement, it was observed
that the cut hairs frequently got stuck, that the airflow
does not define a reliable flow path, and that the manual
operation of the wing wheel is inconvenient for the user.
[0006] JP 01-097493 A discloses a shaver comprising
a dust collection means to collect shaved beard hairs
being in a dust state. In this shaver animpelleris provided
to push the dust-state beard hairs through a carry-out
port into a dust collecting part through a one-way valve.
This embodiment has shown to be inconvenient, since
the airflow provided by the impeller is significantly strong
to effect the hair transport through the carry-out port and
the one-way valve and such airflow has proven to be
inconvenient to the user when performing the shaving
procedure.

[0007] Still further, the need for such strong airflow re-
quires an impeller of significant size thus reducing the
available space inside the cutting unit. In such configu-
ration, itis thus not possible to accommodate further func-
tional elements in the region of the external cutting mem-
ber and/or the internal cutting member.

[0008] Itis anobjectof the invention to provide a cutting
unit which allows to accommodate additional functional-
ity in the region of the external cutting member or the
internal cutting member without restricting the transport
of cut hairs from the cutting elements of the internal cut-
ting member into the hair collection chamber.

SUMMARY OF THE INVENTION

[0009] This object is achieved by a cutting unit as de-
scribed in the introductory part, wherein said fan structure
is positioned at least partially in said annular gap.

[0010] According to the invention, a fan structure is ar-
ranged at least partially inside an annular gap which is
positioned, relative to the axis of rotation, radially outward
of the carrier of the internal cutting member between said
carrier and the external cutting member. The airflow gen-
erated by said fan structure flows through said annular
gap. By this particular design, several improved functions
are achieved contributing to an effective and reliable
transport of cut hairs. First, the arrangement of the an-
nular gap radially outward from the carrier effects an ac-
celeration of the cut hairs by centrifugal forces from any
position circumscribed by said annular gap in a direction
towards said annular gap. Thus cut hairs, which may tend



3 EP 3 647 002 A1 4

to be deposited on e.g. the carrier or any other part po-
sitioned radially inwards of the annular gap, will be forced
by said centrifugal forces into said annular gap, and thus
the transport effect of the flow of air is additionally sup-
ported by such centrifugal forces. Second, the cut hairs
may reach said annular gap along the full 360° periphery
of the carrier. As a result, blockages of cut hairs and
accumulations or agglomerates of cut hairs in any re-
gions, which hinder the airflow to pass through and to
entrain and transport the cut hairs, are either completely
avoided or at least significantly reduced. In particular, if
said annular gap is a full circular gap extending around
the carrier of the internal cutting member, blockages and
agglomerates can be safely avoided and a significant
reduction of swirls and eddy current regions contributing
to an accumulation of cut hairs and blockages can be
achieved. As a third positive effect, the provision of a
annular gap for the flow of air allows to produce a signif-
icant velocity of the airflow, which contributes to avoid
agglomerations of cut hairs in the airflow path. As a result
of the effectiveness of the flow of air generated by the
fan structure inthe annular gap, itis possible to effectively
transport cut hairs away from the cutting elements solely
via the annular gap, so that no additional transport of cut
hairs via other flow paths in or through the internal cutting
member is required. Thus, additional space is made
available in the internal cutting member for accommo-
dating additional functional elements in the cutting unit.
[0011] Theinvention generally employs a fan structure
to produce the flow of air. Such a fan structure may com-
prise asingle fan blade and preferably multiple fan blades
are part of such fan structure according to the invention.
The fan structure may be configured as a turbine wheel,
in particular a turbine wheel for generating an axial flow
with respect to said axis of rotation, a radial-axial flow or
a combination thereof. By this, the required downward
motion of the airflow from the external cutting member
into a hair collection chamber below said internal cutting
member is effected by said fan structure. The fan struc-
ture may be a separate component like a single or mul-
tiple fan blades attached to the carrier as a singular com-
ponent. The fan structure may be integral with other parts
of the cutting unit, in particular, integral with the internal
cutting member such that e.g. fan blades of the fan struc-
ture and the carrier are formed as a singular component
of the internal cutting member. The fan structure may
rotate together with said carrier. It is preferred that the
fan structure is affixed to the carrier separately from the
cutting elements to allow said cutting elements been
made from a different material than the carrier and the
fan structure. A distance may be present between said
cutting elements and said fan structure. Alternatively, the
cutting elements may be directly adjacent to the fan
blades of the fan structure such that the cutting elements
enhance the air flow produced by the fan blades. By this,
agglomeration of cut hairs can further be prevented and
an efficient flow of air can be effected along the cutting
elements and the fan structure.
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[0012] The fan structure may comprise a plurality of
fan blades extending from said carrier in a radial direction
or atleastin a direction with a radial component. The fan
blades may be joined at the end opposed to the carrier,
i.e. at the radial outward end, by an air guiding element
extending in a peripheral direction about the radial outer
ends of the fan blades like e.g. an outer cylindrical ring
element. The air guiding element is joined to the fan
blades and thus forms a part of the fan structure and
rotates together with the fan blades. The annular gap
may in such case be formed radially inward from said air
guiding element. When implementing such an air guiding
element the gaps between each two adjacent fan blades
are formed as openings being delimited in aradial inward,
radial outward and a peripheral direction by the carrier,
the air guiding element and the fan blades. Such air guid-
ing element will improve the air flow and reduce the risk
of cut hairs agglomerating to block the annular gap.
[0013] The invention further employs an annular gap
for passing through of the flow of air produced by the fan
structure. Such annular gap may be a continuous circular
space between the carrier of the internal cutting member
and an external peripheral wall delimiting the annular
gap, which external peripheral wall may e.g. be formed
by the external cutting member. The annular gap, how-
ever, may be composed of a single or multiple annular
segments arranged about said carrier and with respect
to said axis of rotation. The annular gap is understood to
extend axially along the axial extension of the carrier and
to form a part of the flow path of the air produced by said
fan structure.

[0014] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter. It shall be understood
that a preferred embodiment of the present invention can
also be any combination of the dependent claims or
above embodiments with the respective independent
claim.

[0015] In a first preferred embodiment of the cutting
unit according to the invention, said annular gap is posi-
tioned between an outer circumference of the carrier and
an inner wall of a cylindrical flange of the external cutting
member. In this embodiment, the annular gap may be
limited ataradially inward side by an outer circumferential
wall of the carrier and is limited at a radially outward side
by an inner circumferential wall of the external cutting
member, reference being made to a radial direction rel-
ative to the axis of rotation. In an axial direction relative
to the axis of rotation, the annular gap maybe interposed
between the hair entry openings and a hair collection
chamber arranged below the internal cutting member, in
particular, between said cutting element(s) and such hair
collection chamber. This location of the annular gap is
firstly understood as a position within the flow path of the
flow of air generated by said fan structure. Further, it is
preferred that the location of the annular gap according
to this embodiment is understood as a geometrical posi-
tioningin such away that the annular gap lies on a straight
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or slightly curved path extending from said hair entry
openings or said cutting element to such hair collection
chamber. The specific positioning of the annular gap pro-
vides for a direct flow of the air through the annular gap,
with minor changes of the direction of said flow of air and
with an improved velocity and entrainment of the cut hairs
in said annular gap.

[0016] In afurther preferred embodiment of the cutting
unit according to the invention, said fan structure is inte-
grally formed with said carrier of the internal cutting mem-
ber. According to this embodiment, the fan structure is
formed as one piece together with the carrier of the in-
ternal cutting member. This integral forming of the carrier
and the fan structure, e.g. by injection molding of the
carrier with fan blades or any other structures of the fan
structure extending therefrom, allows for a solid and me-
chanically stable design of the fan structure while, at the
same time, achieving low manufacturing costs and a re-
duced number of assembling steps of the cutting unit.
[0017] Inastillfurther preferred embodiment of the cut-
ting unit according to the invention, said fan structure is
fully positioned inside said annular gap. According to this
embodiment, the whole fan structure, including e.g. the
fan blades, is arranged inside the annular gap. The fan
structure maybe positioned inside the annular gap per-
manently, i.e. in any position of said fan structure during
rotation of the fan structure. In other embodiments, the
fan structure may exit and enter the annular gap during
rotation. Further, all parts of the fan structure, i.e. all parts
relevant for generating said flow of air, may be positioned
inside the annular gap.

[0018] In afurther preferred embodiment of the cutting
unit according to the invention, said fan structure com-
prises a plurality of fan blades each extending, relative
to the axis of rotation, in a radially outward direction from
said carrier into the annular gap. According to this em-
bodiment, fan blades are provided to compose or to be
part of the fan structure. These fan blades extend in a
radial direction from said carrier, such that each fan blade
is joined to the carrier at an inner radius of the fan blade
and extends to an outer radius of the fan blade. The fan
blades may be adapted to produce an axial flow of air
through the gap by a corresponding oblique orientation
of the fan blades with respect to the direction of rotation
of the carrier.

[0019] In afurther preferred embodiment of the cutting
unit according to the invention, said annular gap has a
width of less than 1 mm, in particular less than 0.75 mm
or 0.5 mm, in a radial direction with respect to said axis
of rotation. Thus, a significant reduction of the width of
the annular gap is provided by the invention when com-
pared to conventional cutting units, which typically have
gap widths of up to 2 mm or even more.

[0020] By this particular dimensioning of the width of
the annular gap smaller than 1 mm, and in particular
smaller than 0.75 mm or 0.5 mm, the flow of air in the
gap is reaching a significant velocity, which is helpful to
transport the cut hair entrained in the flow of air to the
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hair collection chamber. At the same time, the relatively
small dimension of the annular gap allows for additional
space in the cutting unit to arrange additional structures
and functional elements in the region inside the annular
gap in the external cutting member or the internal cutting
member, such as sensors or additional structures for im-
proving mechanical stability. The skilled person may
adapt the dimension of the annular gap depending on
relevant parameters, like e.g. the number, size or angular
orientation of the fan blades, the interspacing between
the fan blades, the rotational speed of the fan structure,
and the cross section of the flow path before and behind
the annular gap. The annular gap may be delimited by
an outer circumference of the carrier and an inner wall
of a cylindrical flange of the external cutting member.
[0021] Inastill further preferred embodiment of the cut-
ting unit according to the invention, the fan blades each
have afan blade surface having an acute fan blade angle
which is enclosed by said fan blade surface and an im-
aginary plane extending perpendicularly to said axis of
rotation. In this embodiment, the fan blades are inclined
to have a slanted orientation of the fan blade surfaces,
thus effecting an aerodynamic effect onto the air when
the fan blades are moved to hereby produce the airflow
from the cutting elements of the internal cutting member
through the annular gap to the hair collection chamber.
[0022] In a still further embodiment of the cutting unit
according to the invention, each of the cutting elements
of the internal cutting member has a cutting edge and a
cutting element surface, which extends from said cutting
edge towards the carrier and has an acute cutting ele-
ment angle which is enclosed by said cutting element
surface and the imaginary plane extending perpendicu-
larly to the axis of rotation, wherein said cutting element
angle is equal to said fan blade angle. In thisembodiment,
an additional aerodynamic effect is provided by the cut-
ting elements in that said cutting element surfaces gen-
erate an airflow when the internal cutting member is ro-
tating. This aerodynamic effect is an airflow in the same
direction as the airflow generated by the fan structure
when the internal cutting member and the fan structure
are together rotating in the same direction. The cutting
elements may be made from a different material than the
fan blades. In particular, the cutting blades maybe made
from metal. The fan structure may be made from plastic
material. The carrier may be made from the same mate-
rial as the material of the fan structure. The cutting ele-
ments may be attached directly to the carrier or may be
attached directly to the fan structure being attached to
the carrier.

[0023] In a further preferred embodiment of the cutting
unit according to the invention, the fan blade surface of
each of the plurality of fan blades is flush with the cutting
element surface of a respective one of the plurality of
cutting elements. In this embodiment, the cutting ele-
ments are formed and oriented such that the flow of air
generated by the fan blades is enhanced by the cutting
elements to an optimum degree. It is understood that the
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flush arrangement is referred to each single cutting ele-
ment with reference to a corresponding single fan blade.
[0024] In afurther preferred embodiment of the cutting
unit according to the invention, said external cutting
member is formed as a cap member, wherein said cylin-
drical flange is a cylindrical flange of said cap member.
In this embodiment, the external cutting member has a
cap-like geometry, which is understood to be comparable
to a cup- or mug-like geometry. As a result, a cylindrical
or frusto-conical or rounded sidewall is provided at the
external cutting member, which may optimally delimit the
annular gap at its outer periphery. This improves the un-
restricted flow of air through the annular gap coming from
the hair entry openings in the external cutting member.
It is understood that the cap may even form an inner
cylindrical wall of the annular gap, e.g. when the external
cutting member is formed as a ring-like element with a
U-shaped longitudinal section of the ring, wherein the
base of said U-shaped section forms the upper part of
the external cutting member with the hair entry openings,
and wherein the two legs of the U-shaped longitudinal
section form the external and the internal wall of the an-
nular gap.

[0025] In afurther preferred embodiment of the cutting
unit according to the invention, said cutting unit accom-
modates an additional functional element for providing
an additional function different from a hair cutting function
of the cutting unit, wherein preferably said additional
functional element comprises a sensor. In this embodi-
ment, an additional functional element, like e.g. an ele-
ment comprising or formed by a sensor for measuring
e.g. skin doming or hair density, or an additional function
like an extra geometry for a cutter stabilization, isincluded
in the cutting unit. The accommodation of this additional
functional element in the cutting unit is enabled by the
additional space resulting from the relatively small width
of the annular gap. The additional functional element
may, in particular, be positioned in the internal cutting
member to provide the desired function. In particular, the
additional functional element may be positioned radially
inward of the annular gap with respect to the axis of ro-
tation.

[0026] In afurther preferred embodiment of the cutting
unit according to the invention, a wear rim is positioned
inside said annular gap, said wear rim being dimensioned
and positioned such that, in an initial state, the wear rim
is in contact with said fan structure, wherein said fan
structure is arranged for a relative movement relative to
said wear rim, and wherein said wear rim is adapted to
undergo a change of dimension as a result of a wearing
process effected by said relative movement between said
fan structure and said wear rim such that, by said change
of dimension, a clearance is produced between said fan
structure and said wear rim, wherein preferably said wear
rim protrudes from an inner circumferential wall of the
external cutting member delimiting the annular gap. Gen-
erally, the aerodynamic drag of the airflow in the annular
gap is optimized if the dimensions of the annular gap, i.e.
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the space in which the fan structure is arranged to effect
the airflow, are minimized such that the annular gap ex-
actly fits to the space required by the fan structure to
perform its movement. In case of a fan structure being
provided as an axial flow turbine structure or an axial-
radial flow turbine structure, the annular gap may be de-
limited by an outer circumferential wall, and the clearance
between the outer diameter of the fan structure and the
inner diameter of such outer circumferential wall may be
as small as possible. Under real life manufacturing con-
ditions, such a small clearance is difficult to achieve. A
reasonable approach to achieve an optimum flow effect
is to provide a gap sealing structure in the annular gap
which is initially, i.e. after manufacturing but before first
use of the cutting unit, in contact with the fan structure.
This gap sealing structure acts as awearrimand is adapt-
ed to be worn during first use of the cutting unit. By this
wearing process, the initial contact is lost by wearing ef-
fect of the wear rim, and a permanent minimum clearance
between the fan structure and the wear rim is established
after first use of the cutting unit. The wear rim may be
manufactured from a material having a lower wear re-
sistance than the fan structure. The wear rim may have
a smaller extension in the axial direction along the axis
of rotation than the fan structure. The wear rim may be
acircumferential protrusion provided ataninner wall seg-
ment delimiting the annular gap.

[0027] A further aspect of the invention is a shaving
unit comprising at least two cutting units according to the
invention and a housing supporting the at least two cut-
ting units and accommodating a hair collection chamber
which is common for the atleast two cutting units, wherein
the fan structure of each respective cutting unit is ar-
ranged to effect said flow of air from the cutting elements
of said respective cutting unit through the annular gap of
said respective cutting unit into the hair collection cham-
ber. According to this aspect of the invention, two or more
cutting units are provided and arranged in communica-
tion with a common hair collection chamber, such that
the air flows through the annular gaps of the cutting units
transport the cut hairs into said common hair collection
chamber. This embodiment provides for an improved
shaving unit of a shaving apparatus providing an im-
proved hair transport by two or more cutting units. The
collected hairs may be conveniently disposed from the
hair collection chamber, since only one common hair col-
lection chamber is provided for collecting the cut hairs
from the two or more cutting units.

[0028] According to an alternative version of this fur-
ther aspect of the invention, a shaving unit comprises at
least two cutting units according to the invention, wherein
each respective cutting unit comprises a housing sup-
porting the external cutting member of the respective cut-
ting unit and accommodating a hair collection chamber
associated with the respective cutting unit and separated
from the hair collection chamber of each of the other cut-
ting units, wherein the fan structure of each respective
cutting unit is arranged to effect said flow of air from the
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cutting elements of said respective cutting unit through
the annular gap of said respective cutting unit into the
hair collection chamber of said respective cutting unit. In
this alternative version, two or more cutting units are pro-
vided at the shaving unit with a corresponding number
of hair collection chambers, wherein a separate hair col-
lection chamber is associated with each individual cutting
unit. This embodiment allows for an independent transfer
of cut hairs from each cutting unit to the associated hair
collection chamber, with reduced or no disturbances of
the hair transport by the airflow produced by the fan struc-
ture of one cutting unit by the airflow produced by the fan
structure of another cutting unit. The hair collection cham-
bers may be fully separated from each other or may be
interconnected to each other to a certain extent, wherein
said interconnection may be configured such to fully pre-
vent or at least reduce airflow and hair transfer from one
hair collection chamber to the other.

[0029] In preferred embodiments of the shaving unit
according to the invention, said common hair collection
chamber, or the hair collection chamber of each respec-
tive cutting unit, is limited by a wall which is perforated
to allow said flow of air to escape from the hair collection
chamber but to keep cut hairs entrained in said flow of
air inside said hair collection chamber. Whilst generally
a flow of air from the hair entry openings to the hair col-
lection chamber may entrain cut hairs and thus improve
the transport of such cut hairs from the cutting elements
ofthe internal cutting member to the hair collection cham-
ber, itis particularly preferred that the airflow finds a path
to escape out of the hair collection chamber such that
any disturbances or swirls of the flow of air are avoided
and the entrained cut hairs are deposited inside the hair
collection chamber. In these preferred embodiments, the
air of the airflow produced by the fan structure is able to
escape out of the hair collection chamber through a wall,
which is perforated such that the air can flow or be dis-
pensed to the environment of the hair collection chamber.
This perforated wall may form a sidewall or a bottom wall
or both of the hair collection chamber. The perforated
wall may be a segment only of such sidewall or bottom
wall or the whole sidewall or bottom wall may be perfo-
rated. A perforated wall or perforated wall segment shall
be understood to be a wall with multiple small openings,
a filter element or the like. The perforated wall is consti-
tuted such that cut hairs cannot escape through said per-
forated wall out of said hair collection chamber.

[0030] Astillfurtheraspectof the invention is a shaving
apparatus comprising a main housing accommodating a
drive unit and further comprising a shaving unit according
to the invention as described here before coupled to the
main housing such as to be drivable by said drive unit.
Such shaving apparatus provides the functional benefits
of the cutting unit and the shaving unit as described here
before. Generally, such shaving apparatus may com-
prise a shaving unit with two cutting units, three cutting
units or even more cutting units like five cutting units. The
axes of rotation of the cutting units may be tiltable inde-
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pendently from each other and the cutting units of the
shaving apparatus may be driven by a single drive unit
inside said main housing via a gear unit, which may be
placed in said main housing or may be interposed be-
tween said main housing and the cutting units.

[0031] It shall be understood that a preferred embod-
iment of the present invention can also be any combina-
tion of the dependent claims or above embodiments with
the respective independent claim.

[0032] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In the following drawings:

Fig. 1 shows a perspective view of a shaving appa-
ratus according to the invention,

Fig. 2 shows a perspective, partially exploded view
of a first embodiment of a cutting unit according to
the invention in an opened configuration,

Fig. 3 shows a bottom partial view of a cutting unit
of fig. 2, and

Fig. 4 shows a schematical longitudinal sectional
partial view of a cutting unit according to a second
embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] Fig. 1 shows arotary shaving apparatus accord-
ing to the invention, comprising a main housing or handle
portion 1 and a shaving unit 2 according to the invention,
which is detachable from the main housing 1 and/or is
hinged to the main housing 1. Three rotary cutting units
3 accordingtothe invention, also denoted shaving heads,
are arranged in the shaving unit 2, each having an ex-
ternal cutting member 4 with hair trap openings 5 and an
internal cutting member 6 with cutter elements 7, which
can be driven into rotation with respect to the external
cutting member 4 about three axes of rotation with one
axis of rotation associated to each cutting unit. The cut-
ting units 3 may be pivotable about a single axis or mul-
tiple axes to be able to follow the contour of the skin of
the user such as to provide comfortable shaving. Thus,
the axes of rotation may change their orientation with
respect to the main housing 1 upon tilting of the cutting
unit 3. This change of orientation may be synchronized
between the cutting units or may be independently for
each of the cutting units. The internal cutting member 6
is driven by a drive unit like an electric motor 8 accom-
modated in the main housing 1 which may further com-
prise various components like e.g. a rechargeable bat-
tery, a drive unit, a control unit and an interface for con-
trolling and charging the shaver. Below the rotary cutting
units a gear component may be provided, wherein the
driving force of the drive unit inside the main housing 1
is transmitted and distributed to the cutting units. It should
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be understood that two, three (as depicted), four or more
such cutting units could be provided at the shaving unit.
[0035] Fig. 2 depicts the upper housing part in a per-
spective bottom view with the bottom housing part being
removed. An external cutting member 20 is inserted into
the upper housing part 7a and fixed therein against ro-
tation. The external cutting member comprises a plurality
of slots 21a, b, c, ..., which are arranged in a circular
arrangement in the upper surface forming the skin con-
tact surface of the external cutting member. An internal
cutting member 30 is shown in an elevated, extracted
position in Fig. 2. In fully assembled condition the internal
cutting member 30 of the cutting unit is inserted into the
external cutting member such that a stud 22 allows and
guides arotational movement of the internal cutting mem-
ber 30 in relation to the external cutting member.
[0036] Theinternal cutting membercomprises a carrier
with an inner race 31 and an outer carrier ring 32 con-
nected to and formed integrally with said inner race 31.
A central triangular recess is provided in the inner race
31 and serves to provide a form-locking engagement with
a head of a spindle shaft for coupling the internal cutting
member to the drive unit.

[0037] A plurality of cutting elements 33a, b is attached
to the internal cutting member in the region of the periph-
ery of the carrier ring 32. The cutting elements are made
from metal whilst the carrier 30 is preferably made from
plastic material. The cutting elements 33a, b are posi-
tioned on the top side of the carrier 30 facing towards the
hair entry openings of the external cutting member if the
internal cutting member is positioned in place inside the
external cutting member. In such position, the cutting el-
ements 33a, b are in contact with the circular track formed
by the hair entry openings or in very close distance to
this track such that a hair protruding through a hair entry
opening 21a, b, c is cut by a shear force exerted by the
cutting elements 33a, b in the course of the relative ro-
tating movement of the internal cutting member versus
the external cutting member. In the bottom part 7a, b, a
hair collection chamber is contained which is adapted to
take up cut hairs falling from the external cutting member
into said hair collection chamber.

[0038] A number of fan blades 34a, b extends from the
outer periphery of the carrier 30 in a radial direction with
respect to the axis of rotation 5a. The fan blades 34a, b
form a fan structure along the whole outer periphery of
the carrier 30. As can be seen, the fan blades are oriented
in an inclined orientation with respect to the axes of ro-
tation such that by a rotational movement of the internal
cutting member about the axes of rotation, an aerody-
namic effect producing an airflow is effected by said fan
blades 34a, 34b.

[0039] The external cutting member 20 is formed as a
cap with a cylindrical sidewall 23. The cylindrical sidewall
23 forms an inner limiting wall of an annular gap through
which the airflow produced by the fan blades 34a, 34b
flows. The outer peripheral wall 35a, b of the carrier 30
forms an inner limiting wall of this annular gap through
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which the air flows. This inner limiting wall is formed by
a plurality of segments 35a, b, which are positioned be-
tween the fan blades 34a, b.

[0040] Bythis configuration of the internal cutting mem-
ber with fan blades at the outer periphery of the carrier
and the external cutting member with a cap-like config-
uration forming an inner limiting cylindrical wall 23, an
airflow B is produced if the internal cutting member is
rotated clockwise A. By this airflow, cut hairs coming from
the shear force region between the hair entry openings
21a-c and the cutting elements 33a, b is drawn and en-
trained into the airflow and passes through the annular
gap formed between the inner limiting wall 35a, b and
the outer limiting wall 23. This airflow proceeds after
passing the internal cutting member into the hair collec-
tion chamber in the bottom part housing 7b. In this bottom
part housing, a plurality of window segments may be pro-
vided connecting the hair collection chamber with the en-
vironment. A filter insert may be positioned inside these
windows 40. Said filter insert forming a perforated wall
segment with the air of the airflow being able to pass
through said filter insert and the cut hairs entrained in
said airflow being blocked by said filter insert such that
the cuthairs are collected inside the hair collection cham-
ber.

[0041] Figure 4 shows a second embodiment of a cut-
ting unit according to the invention, comprising an exter-
nal cutting member 20 formed as a cap with an inner
cylindrical wall 23. forming the outer limiting wall of the
air flow path through the annular gap.

[0042] A carrier 30 is pivoted for a rotational movement
about an axis of rotation 5a. The carrier is driven by a
drive unit (not shown) and transfers the driving force onto
a plurality of cutting elements 33a. The cutting elements
33a are positioned adjacent to hair entry openings 21a
in a circular shaving track around axis of rotation 5a and
formed by the external cutting member 20.

[0043] The internal cutting member comprises aninner
race 31 and an outer carrier ring 32 connected to and
formed integrally with said inner race 31 by a plurality of
spokes 36. A plurality of fan blades 34a extend from said
outer carrier ring 32 forming a fan structure.

[0044] The annular gap is delimited by a wear rim 26
extending circumferentially along the whole inner periph-
ery of the inner cylindrical wall 23. The inner circumfer-
ential edge of the wear rim 26 forms the external limiting
wall of the annular gap in the region of the fan structure.
The width of the annular gap in this region is shown by
double arrowed line 25. The width of the annular gap is
almost identical to the radial length of the fan blade 3a
thus effecting an efficient airflow through the annular gap
produced by the fan structure. In an initial condition, after
manufacturing of the cutting unitand before use, the wear
rim may have a radial extension such that it is in contact
with the fan blades 34a. In the course of using the device
the fan blades abrade the wear rim and thus wear down
the radial extension to such a degree that a small clear-
ance is produced between the fan blades and the wear
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rim. This allows free, unrestricted rotation of the internal
cutting member 20 versus the external cutting member
30 but at the same time ensures a minimum clearance
and an optimum annular gap dimension. Further, re-
placement of either the cap (i.e. the external cutting mem-
ber) or the internal cutting member is made possible with-
out the need to provide very exact tolerances of these
members to achieve an optimum annular gap dimension.
Other variations to the disclosed embodiments can be
understood and effected by those skilled in the artin prac-
ticing the claimed invention, from a study of the drawings,
the disclosure, and the appended claims.

[0045] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality.

[0046] A single unit or device may fulfill the functions
of several items recited in the claims. The mere fact that
certain measures are recited in mutually different de-
pendent claims does not indicate that a combination of
these measures cannot be used to advantage.

[0047] Anyreference signs in the claims should not be
construed as limiting the scope.

[0048] Theinvention relates to a cutting unit for a shav-
ing apparatus, comprising an external cutting member
having a plurality of hair entry openings which define a
shaving track, an internal cutting member which is adapt-
ed to be rotatable relative to the external cutting member
about an axis of rotation, said internal cutting member
comprising a carrier adapted to be rotatable about said
axis of rotation and a plurality of cutting elements affixed
to said carrier, wherein a fan structure is adapted to effect
a flow of air from said cutting elements of said internal
cutting member through an annular gap positioned, rel-
ative to the axis of rotation, radially outward of said carrier
between the carrier and the external cutting member,
wherein said fan structure is positioned at least partially
in said annular gap.

Claims

1. A cutting unit for a shaving apparatus, comprising
an external cutting member having a plurality of hair
entry openings which define a shaving track,
an internal cutting member which is adapted to be
rotatable relative to the external cutting member
about an axis of rotation, said internal cutting mem-
ber comprising a carrier adapted to be rotatable
about said axis of rotation and a plurality of cutting
elements affixed to said carrier, and
a fan structure adapted to effect a flow of air from
said cutting elements through an annular gap posi-
tioned, relative to the axis of rotation, radially outward
of said carrier between said carrier and the external
cutting member,
characterized in that said fan structure is positioned
at least partially in said annular gap.
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2. The cutting unit as claimed in claim 1, wherein said
annular gap is positioned between an outer circum-
ference of the carrierand an inner wall of a cylindrical
flange of the external cutting member.

3. The cutting unit as claimed in claim 1 or claim 2,
wherein said fan structure is integrally formed with
said carrier of the internal cutting member.

4. The cutting unit as claimed in any of the preceding
claims, wherein said fan structure is fully positioned
inside said annular gap.

5. The cutting unit as claimed in any of the preceding
claims, wherein said fan structure comprises a plu-
rality of fan blades each extending, relative to the
axis of rotation, in a radially outward direction from
said carrier into the annular gap.

6. The cutting unit as claimed in any of the preceding
claims, wherein said annular gap has a width of less
than 1 mm, in particular less than 0.75 mm or 0.5
mm in a radial direction with respect to said axis of
rotation.

7. The cutting unit as claimed in claim 5, wherein the
fan blades each have a fan blade surface having an
acute fan blade angle which is enclosed by said fan
blade surface and an imaginary plane extending per-
pendicularly to said axis of rotation.

8. The cutting unit as claimed in claim 7, wherein each
of said cutting elements has a cutting edge and a
cutting element surface, which extends from said
cutting edge towards the carrier and has an acute
cutting element angle which is enclosed by said cut-
ting element surface and said imaginary plane, and
wherein said cutting element angle is equal to said
fan blade angle.

9. The cutting unit as claimed in claim 8, wherein the
fan blade surface of each of the plurality of fan blades
is flush with the cutting element surface of a respec-
tive one of the plurality of cutting elements.

10. The cutting unit as claimed in claim 2, wherein said
external cutting member is formed as a cap member,
wherein said cylindrical flange is a cylindrical flange
of said cap member.

11. The cutting unit as claimed in any of the preceding
claims, wherein said cutting unit accommodates an
additional functional element for providing an addi-
tional function different from a hair cutting function
of the cutting unit, wherein preferably said additional
functional element comprises a sensor.

12. The cutting unit as claimed in any of the preceding
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claims, wherein a wear rim is positioned inside said
annular gap, said wear rim being dimensioned and
positioned such that, in an initial state, the wear rim
is in contact with said fan structure, wherein said fan
structureis arranged for arelative movement relative
to said wear rim, and wherein said wear rim is adapt-
ed to undergo a change of dimension as a result of
a wearing process effected by said relative move-
ment between said fan structure and said wear rim
such that, by said change of dimension, a clearance
is produced between said fan structure and said
wear rim, wherein preferably said wear rim protrudes
from an inner circumferential wall of the external cut-
ting member delimiting the annular gap.

A shaving unit comprising at least two cutting units
as claimed in any of the preceding claims and a hous-
ing supporting the at least two cutting units and ac-
commodating a hair collection chamber which is
common for the at least two cutting units, wherein
the fan structure of each respective cutting unit is
arranged to effect said flow of air from the cutting
elements of said respective cutting unit through the
annular gap of said respective cutting unit into the
hair collection chamber,

wherein preferably said hair collection chamber is
limited by a wall which is perforated to allow said flow
of air to escape from the hair collection chamber but
to keep cut hairs entrained in said flow of air inside
said hair collection chamber.

A shaving unit comprising at least two cutting units
as claimed in any of the claims 1-12, wherein each
respective cutting unit comprises a housing support-
ing the external cutting member of the respective
cutting unit and accommodating a hair collection
chamber associated with the respective cutting unit
and separated from the hair collection chamber of
each of the other cutting units, wherein the fan struc-
ture of each respective cutting unit is arranged to
effect said flow of air from the cutting elements of
said respective cutting unit through the annular gap
of said respective cutting unit into the hair collection
chamber of said respective cutting unit,

wherein preferably the hair collection chamber of
each respective cutting unit is limited by a wall which
is perforated to allow said flow of air to escape from
the hair collection chamber but to keep cut hairs en-
trained in said flow of air inside said hair collection
chamber.

A shaving apparatus comprising a main housing ac-
commodating a drive unit and further comprising a
shaving unit as claimed in any of the claims 13-14
coupled to the main housing such as to be driveable
by said drive unit.
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