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(54) ELECTRIC HAIR-CUTTING DEVICE WITH SEPARATE DRIVING MEMBERS FOR SHAVING

UNIT AND HAIR-TRIMMING UNIT

(57)  The invention provides an electric hair-cutting
device (1) having a shaving unit (5) and a hair-trimming
unit (7) which can be interchangeably coupled to a main
housing with an electric motor (23). The shaving unit
comprises at least two shaving heads (11a, 11b) of a
rotary type and, for each shaving head, a separate rota-
table driven member (31a, 31b). The hair-trimming unitis
also of a rotary type, such as a nose-hair trimming unit,
and also comprises a driven member (41) which is rota-
table about a first axis of rotation (43). The main housing
comprises, for each of the shaving heads, a separate
shaving-head driving member (21a, 21b) rotatable by the
electric motor and, for the hair-trimming unit, a separate
hair-trimming unit driving member (45) rotatable by the
electric motor about a second axis of rotation (47). The
driven member of the hair-trimming unit has a number N
of primary engagement elements (49) for engaging a
number N of corresponding secondary engagement ele-
ments (51) of the hair-trimming unit driving member,
wherein N is at least two. The primary and secondary
engagement elements are arranged in mutually rotation-
ally symmetrical positions relative to, respectively, the
first axis of rotation and the second axis of rotation.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to an electric hair-cutting
device comprising a main housing, a shaving unit and a
hair-trimming unit, wherein the shaving unit and the hair-
trimming unit can be interchangeably coupled to a cou-
pling side of the main housing, and wherein:

- the main housing accommodates an electric motor
and has a first coupling member arranged at the
coupling side;

- the shaving unit comprises at least two shaving
heads each having an external shaving-head mem-
ber with hair-entry openings and an internal shaving-
head member which is rotatable relative to the ex-
ternal shaving-head member;

- the shaving unit comprises a second coupling mem-
ber, which is releasably couplable to the first coupling
member, and for each respective shaving head a
separate rotatable driven member connected to the
internal shaving-head member of the respective
shaving head;

- the hair-trimming unit comprises an external trim-
ming-unit member with hair-entry openings and an
internal trimming-unit member which is rotatable
relative to the external trimming-unit member;

- the hair-trimming unit comprises a third coupling
member, which is releasably couplable to the first
coupling member, and a driven member which is
rotatable about a first axis of rotation and connected
to the internal trimming-unit member;

- the main housing comprises, for each of the shaving
heads of the shaving unit, a separate shaving-head
driving member rotatable by the electric motor and
arranged at the coupling side;

- the main housing comprises a separate hair-trim-
ming unit driving member rotatable by the electric
motor about a second axis of rotation and arranged
at the coupling side;

- whenthe shaving unitis coupled to the main housing,
the shaving-head driving members are each coupled
to a respective one of the driven members of the
shaving unit allowing the electric motor to drive the
internal shaving-head members of the shaving unit;
and

- when the hair-trimming unit is coupled to the main
housing, the hair-trimming unit driving member is
coupled to the driven member of the hair-trimming
unit allowing the electric motor to drive the internal
trimming-unit member

BACKGROUND OF THE INVENTION
[0002] An electric hair-cutting device as described in

the section "field of the invention" is disclosed by
CN220074756U. This known hair-cutting device com-
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prises a main housing, a shaving unit, a hair-clipper unit
and a nose-hair trimming unit. The shaving unit has three
shaving heads of a rotary type. The hair-clipper unithas a
stationary cutting member with a linear array of cutting
teeth and a movable cutting member with a linear array of
cutting teeth which is arranged to linearly reciprocate
relative to the stationary cutting member. The nose-hair
trimming unitis of a rotary type. The shaving unit, the hair-
clipper unit and the nose-hair trimming unit can be inter-
changeably coupled to the main housing. The main
housing comprises three main transmission shafts which
are configured and arranged to drive the three shaving
heads of the shaving unit when the shaving unit is
coupled to the main housing. The main housing further
comprises an eccentric transmission shaft which is ar-
ranged centrally between the three main transmission
shafts. The eccentric transmission shaft comprises an
eccentrically arranged driving member which is config-
ured to drive the movable cutting member of the hair-
clipper unit when the hair-clipper unit is coupled to the
main housing and to drive the nose-hair trimming unit
when the nose-hair timming unit is coupled to the main
housing. By the eccentrically arranged driving member a
rotation of the eccentric transmission shaft is converted
into a linear reciprocating motion of the movable cutting
member of the hair-clipper unit. To enable the eccentri-
cally arranged driving member to generate a rotary mo-
tion of the nose-hair trimming unit, the nose-hair trimming
unit comprises a rotatable driven member which is coupl-
able to the eccentrically arranged driving member. The
rotatable driven member comprises an eccentrically ar-
ranged coupling cavity configured and arranged to re-
ceive the eccentrically arranged driving member of the
eccentric transmission shaft. A disadvantage of the ec-
centrically arranged coupling cavity of the rotatable dri-
ven member of the nose-hair trimming unit is that the
driven member will be asymmetrically loaded when being
driven by the eccentric transmission shaft. Said asym-
metrical load will result in vibrations of the nose-hair
trimming unit and excessive wear of the bearing of the
driven member.

SUMMARY OF THE INVENTION

[0003] Itis an object of the presentinvention to provide
an electric hair-cutting device as described in the section
"field of the invention" which does not have the disad-
vantage of the known hair-cutting device as described
herein before. An object of the present invention there-
fore is to provide an electric hair-cutting device compris-
ing a main housing, a shaving unit having at least two
shaving heads of arotary type, and a hair-trimming unit of
a rotary type, wherein the shaving unit and the hair-
trimming unit can be interchangeably coupled to the main
housing, wherein the main housing comprises, for each
of the shaving heads of the shaving unit, a separate
rotatable shaving-head driving member and, for the
hair-trimming unit, a separate rotatable hair-trimming unit
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driving member, and wherein the rotary-type hair-trim-
ming unit can be driven by the hair-trimming unit driving
member of the main housing without the occurrence of
any significant asymmetrical loads on the driven member
of the hair-trimming unit.

[0004] To achieve the above-mentioned object, an
electric hair-cutting device as described in the section
"field of the invention" is characterized in that:

- the driven member of the hair-trimming unit has a
number N of primary engagement elements config-
ured and arranged to engage a number N of corre-
sponding secondary engagement elements of the
hair-trimming unit driving member when the hair-
trimming unitis coupled to the main housing, wherein
N is at least two;

- the N primary engagement elements are arranged in
mutually rotationally symmetrical positions relative
to the first axis of rotation; and

- the N secondary engagement elements are ar-
ranged in mutually rotationally symmetrical positions
relative to the second axis of rotation.

[0005] When the hair-trimming unit is coupled to the
main housing and the hair-trimming unit driving member
is rotated by the electric motor, a driving torque exerted by
the electric motor will be transferred to the rotatable
internal trimming-unit member of the hair-trimming unit
via the mutually engaging N primary engagement ele-
ments of the driven member of the hair-trimming unitand
N secondary engagement elements of the hair-trimming
unit driving member of the main housing. Because the N
primary engagement elements are arranged in mutually
rotationally symmetrical positions relative to the first axis
of rotation of the driven member and the N secondary
engagement elements are arranged in mutually rotation-
ally symmetrical positions relative to the second axis of
rotation of the hair-trimming unit driving member, said
driving torque will be transferred in a rotationally symme-
trical way from the hair-trimming unit driving member to
the driven member via the mutually engaging primary
and secondary engagement elements. Thus, the driving
torque will be introduced in arotationally symmetrical way
into the hair-trimming unit, so that the driving torque will
not resultin any significant vibrations of the hair-trimming
unit or excessive wear of the bearing of the driven mem-
ber of the hair-trimming unit.

[0006] The hair-trimming unit of the electric hair-cutting
device in accordance with the invention may be of any
known type comprising an external trimming-unit mem-
ber with hair-entry openings and an internal trimming-unit
member which is rotatable relative to the external trim-
ming-unit member and comprising a rotatable driven
member connected to the internal trimming-unit member.
In a preferred embodiment of the hair-cutting device in
accordance with the invention, the hair-trimming unitis a
nose-hair trimming unit of a rotary type.

[0007] The shaving unit of the electric hair-cutting de-
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vice in accordance with the invention comprises at least
two shaving heads of a rotary type each having an ex-
ternal shaving-head member with hair-entry openings
and an internal shaving-head member which is rotatable
relative to the external shaving-head member, and com-
prises for each respective shaving head a separate ro-
tatable driven member connected to the internal shaving-
head member of the respective shaving head. In an
embodiment, the shaving unit comprises two shaving
heads of the rotary type. In this embodiment, the main
housing comprises two shaving-head driving members
and the hair-trimming unit driving member may be ar-
ranged centrally between the two shaving-head driving
members. In particular, in this embodiment the two shav-
ing-head driving members and the hair-trimming unit
driving member may be arranged in a mutually aligned
configuration or substantially aligned configuration.
[0008] In addition to the shaving unit and the hair-
trimming unit, the electric hair-cutting device in accor-
dance with the invention may have an additional hair-
cutting unit and/or a skin-treatment unit, such as a brush-
ing unit, that can be alternatively coupled to the coupling
side of the main housing instead of the shaving unit or the
hair-trimming unit. The additional hair-cutting unit and/or
the skin-treatment unit may comprise a rotatable driven
member configured and arranged to be driven by the hair-
trimming unit driving member of the main housing when
the additional hair-cutting unit or the skin-treatment unitis
coupled to the main housing. The additional hair-cutting
unit may be of a linearly reciprocating type comprising a
movable cutting member which is arranged to be linearly
reciprocating relative to a stationary cutting member. In
this case the additional hair-cutting unit may have a
transmission system to convert a rotation of the driven
member into a linearly reciprocating motion of the mo-
vable cutting member. The skin-treatment unit may be of
a rotary or linearly reciprocating type.

[0009] In accordance with the invention, the first cou-
pling member of the main housing, the second coupling
member of the shaving unit, which is releasably coupl-
able to the first coupling member, and the third coupling
member of the hair-trimming unit, which is releasably
couplable to the first coupling member, may be of any
suitable type known to the skilled person. For example,
the first coupling member may be configured and ar-
ranged to operate as a releasable snap-fit connection
in cooperation with each of the second and third coupling
members, which enables an easy and convenient cou-
pling and decoupling of the shaving unit and the hair-
trimming unit to and from the main housing.

[0010] In a preferred embodiment of the electric hair-
cutting device in accordance with the invention:

- thefirst coupling member comprises a locking mem-
ber which is guided at the coupling side of the main
housing to be displaceable in a displacement direc-
tion perpendicular to the second axis of rotation from
a coupled position to a decoupled position and vice-
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versa;

- the locking member comprises at least one latching
element;

- the second coupling member comprises at least one
first latching recess configured and arranged, when
the shaving unit is arranged at the coupling side, to
receive the at least one latching element in the
coupled position of the locking member and to re-
lease the at least one latching element in the de-
coupled position of the locking member; and

- the third coupling member comprises at least one
second latching recess configured and arranged,
when the hair-trimming unit is arranged at the cou-
pling side, to receive the at least one latching ele-
ment in the coupled position of the locking member
andtorelease the atleast one latching elementin the
decoupled position of the locking member.

[0011] The interaction of the at least one latching ele-
ment of the locking member of the first coupling member
with the at least one first latching recess of the second
coupling member and the at least one second latching
recess of the third coupling member, as realized in the
coupled position of the locking member, provides a firm
coupling of the main housing with, respectively, the shav-
ing unit and the hair-trimming unit. To increase the firm-
ness of the coupling between the first coupling member
and second and third coupling members, the locking
member of the first coupling member may comprise a
plurality of latching elements, the second coupling mem-
ber may comprise, for each of the latching elements of the
locking member, a separate first latching recess, and the
third coupling member may comprise, for each of the
latching elements of the locking member, a separate
second latching recess. The first and second latching
recesses may be arranged at a distance from each other
on a housing or frame of, respectively, the shaving unit
and the hair-trimming unit. The shaving unit and the hair-
trimming unit can each be easily decoupled from the main
housing by displacing the locking member of the first
coupling member from the coupled position to the de-
coupled position.

[0012] In a further embodiment of the electric hair-
cutting device according to the invention:

- the locking member is plate-shaped and extends
perpendicularly to the second axis of rotation;

- the plate-shaped locking member comprises, for
each respective one of the shaving-head driving
members, a separate first opening through which
the respective shaving-head driving member ex-
tends;

- the plate-shaped locking member comprises a sec-
ond opening through which the hair-trimming unit
driving member extends.

[0013] The plate-shaped locking member results in a
firm and compact structure of the first coupling member
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and allows the provision of a relatively large number of
latching elements at a distance from each other on the
locking member. The first and second openings in the
plate-shaped locking member allow the plate-shaped
locking member to extend over a major portion of the
coupling side of the main housing, while still allowing the
arrangement of the shaving-head driving members and
the hair-trimming unitdriving member at the coupling side
of the main housing.

[0014] In a yet further embodiment of the electric hair-
cutting device according to the invention:

- the plate-shaped locking member comprises two or
more latching elements provided on a circumferen-
tial edge of the plate-shaped locking member;

- the second coupling member comprises, for each
respective one of the latching elements, a corre-
sponding first latching recess provided on an inner
side of a circumferential flange of a housing of the
shaving unit; and

- the third coupling member comprises, for each re-
spective one of the latching elements, a correspond-
ing second latching recess provided on an inner side
of a circumferential flange of a housing of the hair-
trimming unit.

[0015] The arrangement of two or more latching ele-
ments on the circumferential edge of the plate-shaped
locking member and corresponding first and second
latching recesses on the inner side of the circumferential
flange of the housings of the shaving unit and the hair-
trimming unit provides a highly stable and firm coupling
between the main housing and, respectively, the shaving
unit and the hair-trimming unit. Preferably, the latching
elements are arranged on mutually opposite portions of
the circumferential edge of the plate-shaped locking
member. Inembodiments wherein the plate-shaped lock-
ing member is square or rectangular, preferably the
latching elements are provided on at least three of the
four side edges of the plate-shaped locking member.
[0016] In a preferred embodiment of the electric hair-
cutting device according to the invention, the locking
member is biased by spring force from the decoupled
position to the coupled position, and the locking member
comprises a user operable knob arranged to protrude via
an opening in the main housing in the coupled position
and to be pressable into the opening against said spring
force. The spring force reliably maintains the locking
member in the coupled position during operation of the
electric hair-cutting device. A user of the electric hair-
cutting device can easily decouple the shaving unit or the
hair-trimming unit from the main housing by pressing the
user operable knob into the opening in the main housing
against the spring force.

[0017] The above-described and other aspects of the
invention will be apparent from and elucidated with re-
ference to the following detailed description of embodi-
ments of an electric hair-cutting device in accordance
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with the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will be explained in greater detail
with reference to the figures, in which equal or similar
features are indicated by the same reference numbers,
and in which:

Fig. 1a shows an embodiment of an electric hair-
cutting device according to the invention with a shav-
ing unit coupled to a main housing;

Fig. 1b shows the electric hair-cutting device of Fig.
1a with a hair-trimming unit coupled to the main
housing;

Fig. 2 shows a schematic cross section of the electric
hair-cutting device in its configuration shown in Fig.
1a;

Fig. 3 shows a schematic cross section of the electric
hair-cutting device in its configuration shown in Fig.
1b;

Fig. 4 is a perspective view of the main housing of the
electric hair-cutting device of Figs. 1a and 1b;

Fig. 5a shows a cross section of the electric hair-
cutting device along the line V-V in Fig. 3, wherein a
coupling member of the hair-trimming unit is coupled
to a coupling member of the main housing; and
Fig. 5b shows the cross section of Fig. 5a, wherein
the coupling member of the hair-trimming unit is
decoupled from the coupling member of the main
housing.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] Figs. 1a and 1b show an embodiment of an
electric hair-cutting device 1 according to the invention.
The electric hair-cutting device 1 comprises a main hous-
ing 3, which is configured to be held by a hand of a user.
The main housing 3 accommodates an electric motor, a
battery configured to power the electric motor, and elec-
tronic components configured to control the electric mo-
tor. These parts of the electric hair-cutting device 1 ac-
commodated by the main housing 3 are well known to the
skilled person and, therefore, are not shown in detail in
Figs. 1a, 1b and will not be described in further detail.
[0020] The electric hair-cutting device 1 comprises a
shaving unit 5 and a hair-trimming unit 7. A user of the
electric hair-cutting device 1 can interchangeably couple
the shaving unit 5 and the hair-trimming unit 7 to a
coupling side 9 of the main housing 3. Fig. 1a shows
the electric hair-cutting device 1 with the shaving unit 5
coupled to the coupling side 9 of the main housing 3. Fig.
1b shows the electric hair-cutting device 1 with the hair-
trimming unit 7 coupled to the coupling side 9 of the main
housing 3.

[0021] Fig. 2 shows a schematic cross section of the
electric hair-cutting device 1 in its configuration as shown
in Fig. 1a, i.e., with the shaving unit 5 coupled to the main
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housing 3. In the embodiment shown, the shaving unit 5
comprises two shaving heads 11a, 1 1b of a rotary type,
which are well known to the skilled person and, therefore,
will not be discussed in much detail. Each shaving head
11a, 11b comprises an external shaving-head member
13a, 13b having an annular shaving area 15a, 15b with
hair-entry openings (not shown), and an internal shaving-
head member 17a, 17b which, in an assembled condition
of the shaving unit 5, is covered by the external shaving-
head member 13a, 13b and rotatable relative to the
external shaving-head member 13a, 13b about a central
axis 19a, 19b of the shaving head 11a, 11b.

[0022] As shown in Fig. 2, the main housing 3 com-
prises, for each of the shaving heads 11a, 11b of the
shaving unit 5, a separate shaving-head driving member
21a, 21b which is rotatable by the electric motor 23 and
arranged at the coupling side 9 of the main housing 3. In
the embodiment shown, each shaving-head driving
member 21a, 21b is connected to a respective one of
two driven gear wheels 25a, 25b, which each engage a
driving gear wheel 27 mounted centrally between the two
driven gear wheels 25a, 25b onto a motor shaft 29 of the
electric motor 23. The shaving unit 5 comprises, for each
respective shaving head 11a, 11b, a separate rotatable
driven member 31a, 31b which is connected to the inter-
nal shaving-head member 17a, 17b of the respective
shaving head 11a, 11b. As shown in Fig. 2, when the
shaving unit 5 is coupled to the main housing 3, the
shaving-head driving members 21a, 21b of the main
housing 3 are each coupled to a respective one of the
driven members 31a, 31b of the shaving unit 5 allowing
the electric motor 23 to drive the internal shaving-head
members 17a, 17b of the shaving unit 5 into rotation
relative to the external shaving-head members 13a, 13b.
[0023] Fig. 3 shows a schematic cross section of the
electric hair-cutting device 1 in its configuration as shown
in Fig. 1b, i.e., with the hair-trimming unit 7 coupled to the
main housing 3. The hair-trimming unit 7 comprises an
external trimming-unit member 33 with hair-entry open-
ings 35 and an internal trimming-unit member 37 which is
rotatable relative to the external trimming-unit member
33. Inthe embodiment shown, the hair-trimming unit7isa
nose-hair trimming unit, wherein the internal trimming-
unit member 37 is rotatable about a central axis 39 of the
hair-trimming unit 7. Such a nose-hair trimming unit is
well known to the skilled person and, therefore, will not be
discussed in much detail.

[0024] As shown in Fig. 3, the hair-trimming unit 7
comprises a driven member 41 which is rotatable about
a first axis of rotation 43 and connected to the internal
trimming-unit member 37. In the embodiment shown, the
first axis of rotation 43 coincides with the central axis 39 of
the hair-trimming unit 7. The main housing 3 comprises a
separate hair-trimming unit driving member 45 which is
rotatable by the electric motor 23 about a second axis of
rotation 47 and arranged at the coupling side 9 of the main
housing 3. In the embodiment shown, the hair-trimming
unit driving member 45 is connected to an end portion of
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the motor shaft 29 of the electric motor 23 axially adjacent
to the driving gear wheel 27. As shown in Fig. 3, when the
hair-trimming unit 7 is coupled to the main housing 3, the
hair-trimming unit driving member 45 of the main housing
3 is coupled to the driven member 41 of the hair-trimming
unit 7 allowing the electric motor 23 to drive the internal
trimming-unit member 37 of the hair-trimming unit 7 into
rotation relative to the external trimming-unit member 33.
[0025] In the embodiment of the electric hair-cutting
device 1 as described herein before, the shaving unit 5
comprises two shaving heads 11a, 11b and the main
housing 3 comprises two shaving-head driving members
21a, 21b. In the perspective view of the main housing 3 of
the electric hair-cutting device 1 shown in Fig. 4, the
arrangement of the two shaving-head driving members
21a, 21b and the hair-trimming unit driving member 45 at
the coupling side 9 of the main housing 3 is shown in
detail. As shown in Fig. 4, in this embodiment the hair-
trimming unit driving member 45 is arranged centrally
between the two shaving-head driving members 21a,
21b. In particular, the two shaving-head driving members
21a, 21b and the hair-trimming unit driving member 45
are arranged approximately in a mutually aligned con-
figuration. In alternative embodiments of an electric hair-
cutting device according to the invention, the shaving unit
may have more than two shaving heads. For example, in
an embodiment wherein the shaving unit has three shav-
ing heads arranged in a triangular configuration, the main
housing may have three shaving-head driving members
arranged in a corresponding triangular configuration at
the coupling side of the main housing, and the hair-
trimming unit driving member may be arranged in a
central position between the three shaving-head driving
members.

[0026] In the cross section of the electric hair-cutting
device 1 as shown in Fig. 5a, the configuration of the
electric hair-cutting device 1 of Fig. 1b is shown, i.e., with
the hair-trimming unit 7 coupled to the main housing 3.
Fig. 5a shows the hair-trimming unit driving member 45 of
the main housing 3 in engagement with the driven mem-
ber 41 of the hair-trimming unit 7. The driven member 41
of the hair-trimming unit 7 has three primary engagement
elements 49 configured and arranged to engage three
corresponding secondary engagement elements 51 of
the hair-trimming unit driving member 45 of the main
housing 3 when the hair-timming unit 7 is coupled to
the main housing 3, as shown in Fig. 5a. The secondary
engagement elements 51 of the hair-trimming unitdriving
member 45 are also visible in Fig. 4. The primary en-
gagement elements 49 are arranged in mutually rota-
tionally symmetrical positions relative to the first axis of
rotation 43 of the driven member 41 of the hair-trimming
unit 7. The secondary engagement elements 51 are ar-
ranged in mutually rotationally symmetrical positions
relative to the second axis of rotation 47 of the hair-
trimming unit driving member 45 of the main housing
7. In the embodiment shown in Fig. 5a, the three primary
engagement elements 49 are arranged in angular posi-
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tions mutually enclosing 120° about the first axis of rota-
tion 43, and the three secondary engagement elements
51 are arranged in angular positions mutually enclosing
120° about the second axis of rotation 47.

[0027] When the hair-trimming unit driving member 45
is rotated by the electric motor 23, a driving torque,
indicated by the arrow T in Fig. 5a, generated by the
electric motor 23 will be transferred to the internal trim-
ming-unit member 37 of the hair-trimming unit 7 via the
mutually engaging secondary engagement elements 51
of the hair-trimming unit driving member 45 of the main
housing 3 and the primary engagement elements 49 of
the driven member 41 of the hair-trimming unit 7. As a
result of the rotationally symmetrical arrangement of the
primary engagement elements 49 relative to the first axis
of rotation 43 of the driven member 41 and the rotationally
symmetrical arrangement of the secondary engagement
elements 51 relative to the second axis of rotation 47 of
the hair-trimming unit driving member 45, the driving
torque T will be transferred in a rotationally symmetrical
way from the hair-trimming unit driving member 45 to the
driven member 41 via the mutually engaging primary and
secondary engagement elements 49, 51. Thus, the driv-
ing torque Twill be introduced into the hair-trimming unit 7
in arotationally symmetrical way relative to the first axis of
rotation 43 of the driven member 41 of the hair-trimming
unit 7, so that the driving torque T will not result in any
significant vibrations of the hair-trimming unit 7 or ex-
cessive wear of the bearing of the driven member 41 of
the hair-trimming unit 7.

[0028] It is noted that, according to the invention, at
least two primary engagement elements are arranged on
the driven member 41 of the hair-trimming unit 7 in
mutually rotationally symmetrical positions relative to
the first axis of rotation 43, and at least two corresponding
secondary engagement elements are arranged on the
hair-trimming unit driving member 45 of the main housing
3 in mutually rotationally symmetrical positions relative to
the second axis of rotation 47. For example, in an embo-
diment with two primary engagement elements and two
secondary engagement elements, the primary engage-
ment elements may be arranged in angular positions
mutually enclosing 180° about the first axis of rotation
43, and the secondary engagement elements may be
arranged in angular positions mutually enclosing 180°
about the second axis of rotation 47. In an alternative
embodiment with four primary engagement elements
and four secondary engagement elements, the primary
engagement elements may be arranged in angular posi-
tions mutually enclosing 90° about the first axis of rotation
43, and the secondary engagement elements may be
arranged in angular positions mutually enclosing 90°
about the second axis of rotation 47.

[0029] To enable the user of the electric hair-cutting
device 1 to interchangeably couple the shaving unit5 and
the hair-trimming unit 7 to the coupling side 9 of the main
housing 3, the main housing 3 is provided with a first
coupling member 61 arranged at the coupling side 9 of
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the main housing 3, the shaving unit 5 is provided with a
second coupling member 63 which is releasably coupl-
able to the first coupling member 61 of the main housing
3, and the hair-trimming unit 7 is provided with a third
coupling member 65 which is releasably couplable to the
first coupling member 61 of the main housing 3. The first
coupling member of the main housing 3 is generally
indicated by reference number 61 in Figs. 4, 5a and
5b. The second and third coupling members of, respec-
tively, the shaving unit 5 and the hair-trimming unit 7 are
generally indicated by reference numbers 63 and 65 in
Figs. 5a and 5b. A preferred embodiment of the first,
second and third coupling members 61, 63, 65 will be
described in detail in the following with reference to Figs.
4, 5a and 5b. It will be clear for the skilled person that, for
practical reasons, the second and third coupling mem-
bers 63, 65 are preferably identical to allow each of the
shaving unit 5 and the hair-trimming unit 7 to be coupled
to the (same) first coupling member 61 of the main
housing 3. Therefore, in the following the preferred em-
bodiment of the second and third coupling members 63,
65 will be described only in relation to the third coupling
member 65 of the hair-trimming unit 7 as shown in Figs.
5a and 5b.

[0030] AsshowninFigs.4,5aand 5b, the first coupling
member 61 of the main housing 3 comprises a locking
member 71 which is guided at the coupling side 9 of the
main housing 3 to be displaceable in a displacement
direction D perpendicular to the second axis of rotation
47 of the hair-trimming unit driving member 45 from a
coupled position with respect to the third coupling mem-
ber 65 of the hair-trimming unit 7 to a decoupled position
with respect to the third coupling member 65. The locking
member 71 is also displaceable in a displacement direc-
tion D’ opposite to said displacement direction D from the
decoupled position to the coupled position. The coupled
position is shown in Fig. 5a and the decoupled position is
shown in Fig. 5b. As shown in Fig. 4, in this embodiment
the locking member 71 is plate-shaped and extends
perpendicularly to the second axis of rotation 47. The
plate-shaped locking member 71 comprises, for each
respective one of the shaving-head driving members
21a, 21b, a separate first opening 73a, 73b through which
the respective shaving-head driving member 21a, 21b
extends. The plate-shaped locking member 71 further
comprises a second opening 75 through which the hair-
trimming unit driving member 45 extends. The coupling
side 9 of the main housing 3 comprises a pair of guiding
elements 77a, 77b which are in engagement with a pair of
guiding slots 79a, 79b provided in the plate-shaped lock-
ing member 71 for linearly guiding the plate-shaped lock-
ing member 71 in the displacement directions D, D’. The
plate-shaped locking member 71 is biased by spring
force Fg from the decoupled position shown in Fig. 5b
to the coupled position shown in Fig. 5a. A mechanical
biasing spring providing the spring force Fs is arranged
below the plate-shaped locking member 71 and is not
shown in the figures. The first coupling member 61 of the
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main housing 3 further comprises a user operable knob
81 which is arranged to protrude, in the coupled position
shown in Figs. 4 and 5a, via an opening 83 in the main
housing 3. A user may press the knob 81 into the opening
83 against the spring force Fs, whereby the plate-shaped
locking member 71 is displaced from the coupled position
shown in Fig. 5a to the decoupled position shown in Fig.
5b.

[0031] As shown in Figs. 4, 5a and 5b, the plate-
shaped locking member 71 of the first coupling member
61 comprises in this embodiment four latching elements
85a, 85b, 85c and 85d. The four latching elements
85a-85d are provided on a circumferential edge 87 of
the plate-shaped locking member 71. As shown in Figs.
5a and 5b, the third coupling member 65 of the hair-
trimming unit 7 comprises, for each respective one of the
latching elements 85a-85d of the plate-shaped locking
member 71, a corresponding latching recess 91a, 91b,
91c, 91d. The four latching recesses 91a-91d are pro-
vided on an inner side of a circumferential flange 93 of a
housing 95 of the hair-trimming unit 7. The circumferen-
tial flange 93 and the housing 95 of the hair-trimming unit
7 are also shown in Fig. 3. The latching recesses 91a-91d
are configured and arranged, when the hair-trimming unit
7 is arranged at the coupling side 9 of the main housing 3,
to each receive and thereby retain a respective one of the
latching elements 85a-85d of the plate-shaped locking
member 71 in the coupled position of the plate-shaped
lockingmember 71 as shownin Fig. 5a, and torelease the
respective one of the latching elements 85a-85d in the
decoupled position of the plate-shaped locking member
71 as shown in Fig. 5b. Thus, when the user presses the
knob 81 into the opening 83 of the main housing 3 against
the spring force Fs, the plate-shaped locking member 71
is displaced from the coupled position shown in Fig. 5a to
the decoupled position shown in Fig. 5b, so that the
latching elements 85a-85d are released from the latching
recesses 91a-91d and the user is enabled to decouple
and remove the hair-trimming unit 7 from the main hous-
ing 3. To couple the hair-trimming unit 7 to the main
housing 3, the user needs to arrange the hair-trimming
unit 7 at the coupling side 9 of the main housing 3 while
pressing the knob 81 against the spring force Fs. There-
by, the latching elements 85a-85d may be brought into
positions relative to the latching recesses 91a-91d
wherein they can be received by the latching recesses
91a-91d when the user subsequently releases the knob
81. Thereby, the hair-trimming unit 7 is coupled again to
the main housing 3.

[0032] It will be clear for the skilled person that the
second coupling member 63 of the shaving unit 5 com-
prises, for each respective one of the latching elements
85a-85d of the plate-shaped locking member 71, a cor-
responding latching recess similar to the latching re-
cesses 91a-91d of the third coupling member 65 of the
hair-trimming unit 7. The four latching recesses of the
second coupling member 63 may be provided, in a similar
way to the latching recesses 91a-91d of the third coupling
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member 65, on an inner side of a circumferential flange
97 of a housing 99 of the shaving unit 5. The circumfer-
ential flange 97 and the housing 99 of the shaving unit 5
are shown in Fig. 2.

[0033] As discussed in the section "Summary of the
invention" the first coupling member of the main housing
3, the second coupling member of the shaving unit 5 and
the third coupling member of the hair-trimming unit 7 may
be of any suitable type known to the skilled person. In
embodiments wherein the first coupling member of the
main housing 3 comprises a locking member which is
guided at the coupling side 9 of the main housing 3 to be
displaceable in a way similar to the plate-shape locking
member 71 of the first coupling member 61 described
hereinbefore, the locking member may comprise at least
one latching element, the second coupling member of the
shaving unit 5 may comprise at least one first latching
recess configured and arranged to interact with the at
least one latching element, and the third coupling mem-
ber of the hair-trimming unit 7 may comprise at least one
second latching recess configured and arranged to inter-
act with the at least one latching element, i.e., in a way as
described hereinbefore with respect to the latching re-
cesses 91a-91d of the third coupling member 65.
Although alocking member with a single latching element
forinteraction with a single latching recess on each of the
second and third coupling members can provide a firm
coupling between the main housing 3 and, respectively,
the shaving unit 5 and the hair-trimming unit 7, the locking
member preferably has two or more latching elements
arranged at a distance from each other to interact with a
corresponding number of latching recesses on the sec-
ond and third coupling members. Instead of being plate-
shaped, the locking member of the first coupling member
may have any suitable supporting structure configured to
support the one or more latching elements and to be
guided in a displaceable way at the coupling side 9 of the
main housing 3. A plate-shaped locking member, such as
the plate-shaped locking member 71 of the first coupling
member 61 described hereinbefore, has the advantage
that it has a simple and firm structure and is able to
support a relatively large number of latching elements.
By providing the latching elements 85a-85d on the cir-
cumferential edge 87 of the plate-shaped locking mem-
ber 71, the latching elements 85a-85d may be arranged
at a relatively large distance from each other, which will
increase the firmness and stability of the coupling be-
tween the main housing 3 and, respectively, the shaving
unit 5 and the hair-trimming unit 7.

[0034] Variationstothe disclosed embodiments canbe
understood and effected by those skilled in the art in
practicing the principles and techniques described here-
in, from a study of the drawings, the disclosure and the
appended claims. In the claims, the word "comprising"
does not exclude other elements or steps, and the in-
definite article "a" or "an" does not exclude a plurality. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
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bination of these measures cannot be used to advantage.
Any reference numbers in the claims should not be con-
strued as limiting the scope of the claims.

Claims

1. An electric hair-cutting device (1) comprising a main
housing (3), a shaving unit (5) and a hair-trimming
unit (7), wherein the shaving unit and the hair-trim-
ming unit can be interchangeably coupled to a cou-
pling side (9) of the main housing, and wherein:

- the main housing accommodates an electric
motor (23) and has a first coupling member (61)
arranged at the coupling side;

- the shaving unit comprises at least two shaving
heads (11a, 11b) each having an external shav-
ing-head member (13a, 13b) with hair-entry
openings and an internal shaving-head member
(17a, 17b) which is rotatable relative to the ex-
ternal shaving-head member;

- the shaving unit comprises a second coupling
member (63), which is releasably couplable to
the first coupling member, and for each respec-
tive shaving head a separate rotatable driven
member (31a, 31b) connected to the internal
shaving-head member of the respective shaving
head;

- the hair-trimming unit comprises an external
trimming-unit member (33) with hair-entry open-
ings (35) and an internal trimming-unit member
(37) which is rotatable relative to the external
trimming-unit member;

- the hair-trimming unit comprises a third cou-
pling member (65), which is releasably coupl-
able to the first coupling member, and a driven
member (41) which is rotatable about a first axis
of rotation (43) and connected to the internal
trimming-unit member;

- the main housing comprises, for each of the
shaving heads of the shaving unit, a separate
shaving-head driving member (21a, 21b) rota-
table by the electric motor and arranged at the
coupling side;

- the main housing comprises a separate hair-
trimming unit driving member (45) rotatable by
the electric motor about a second axis of rotation
(47) and arranged at the coupling side;

- when the shaving unit is coupled to the main
housing, the shaving-head driving members are
each coupled to a respective one of the driven
members of the shaving unit allowing the electric
motor to drive the internal shaving-head mem-
bers of the shaving unit; and

- when the hair-trimming unit is coupled to the
main housing, the hair-trimming unit driving
member is coupled to the driven member of
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the hair-trimming unit allowing the electric motor
to drive the internal trimming-unit member;

characterized in that:

- the driven member (41) of the hair-trimming
unit (7) has a number N of primary engagement
elements (49) configured and arranged to en-
gage a number N of corresponding secondary
engagement elements (51) of the hair-trimming
unit driving member (45) when the hair-trimming
unit is coupled to the main housing (3), wherein
N is at least two;

- the N primary engagement elements are ar-
ranged in mutually rotationally symmetrical po-
sitions relative to the first axis of rotation (43);
and

- the N secondary engagement elements are
arranged in mutually rotationally symmetrical
positions relative to the second axis of rotation
(47).

2. The electric hair-cutting device (1) as claimed in
claim 1, wherein the hair-trimming unit (7) is a
nose-hair trimming unit.

3. The electric hair-cutting device (1) as claimed in
claim 1 or 2, wherein:

- the first coupling member (61) comprises a
locking member (71) which is guided at the
coupling side (9) of the main housing (3) to be
displaceable in a displacement direction (D, D’)
perpendicular to the second axis of rotation (47)
from a coupled position to a decoupled position
and vice-versa;

- the locking member comprises at least one
latching element (85a, 85b, 85c, 85d);

- the second coupling member (63) comprises at
least one first latching recess configured and
arranged, when the shaving unit (5) is arranged
at the coupling side, to receive the at least one
latching element in the coupled position of the
locking member and to release the at least one
latching elementin the decoupled position of the
locking member; and

- the third coupling member (65) comprises at
least one second latching recess (91a, 91b, 91c,
91d) configured and arranged, when the hair-
trimming unit(7) is arranged at the coupling side,
toreceive the atleast one latching elementin the
coupled position of the locking member and to
release the at least one latching element in the
decoupled position of the locking member.

4. The electric hair-cutting device (1) as claimed in
claim 3, wherein:
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- the locking member (71) is plate-shaped and
extends perpendicularly to the second axis of
rotation (47);

- the plate-shaped locking member comprises,
for each respective one of the shaving-head
driving members (21a, 21b), a separate first
opening (73a, 73b) through which the respective
shaving-head driving member extends;

- the plate-shaped locking member comprises a
second opening (75) through which the hair-
trimming unit driving member (45) extends.

5. The electric hair-cutting device (1) as claimed in
claim 4, wherein:

- the plate-shaped locking member (71) com-
prises two or more latching elements (85a, 85b,
85c, 85d) provided on a circumferential edge
(87) of the plate-shaped locking member;

- the second coupling member (63) comprises,
for each respective one of the latching elements,
a corresponding first latching recess provided
on an inner side of a circumferential flange (97)
of a housing (99) of the shaving unit (5); and

- the third coupling member (65) comprises, for
each respective one of the latching elements, a
corresponding second latching recess (91a,
91b, 91c, 91d) provided on an inner side of a
circumferential flange (93) of a housing (95) of
the hair-trimming unit (7).

6. The electric hair-cutting device (1) as claimed in any
of the claims 3-5, wherein:

- the locking member (71) is biased by spring
force (Fg) from the decoupled position to the
coupled position; and

- the locking member comprises a user operable
knob (81) arranged to protrude via an opening
(83) in the main housing (3) in the coupled
position and to be pressable into the opening
against said spring force.
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