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(54) A SHAVER HEAD FOR AN ELECTRIC SHAVER

(57) A shaver head 12 for an electric shaver 10 has
at least one hair-cutting unit 13 supported by a supporting
portion 26. The supporting portion is linearly movable
under the bias of a spring member 39 relative to a base
portion 20 of the shaver head between a first, retracted,

position and a second, extended, position. The shaver
head has a locking mechanism 30, 32 for selectively lock-
ing the supporting portion in a locked position relative to
the base portion. This allows a user to select different
shaving modes.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a shaver head for an
electric shaver, comprising a base portion for connection
of the shaver head to a main body of the electric shaver,
a supporting portion mounted to the base portion, a linear
guiding structure for enabling the supporting portion to
linearly move in a movement direction relative to the base
portion between a first, retracted, position and a second,
extended, position, a spring member for biasing the sup-
porting portion away from the base portion in the move-
ment direction from the first position to the second posi-
tion, and at least one hair-cutting unit supported by the
supporting portion.
[0002] The invention also relates to an electric shaver
comprising a shaver head as described here before.

BACKGROUND OF THE INVENTION

[0003] A shaver head and an electric shaver as de-
scribed here before are disclosed by US 6,892,457 B2.
This known shaver head comprises two hair-cutting units
of the linearly reciprocating type, each comprising an
elongated stationary foil with hair-entry openings and an
internal cutter with a plurality of cutting elements which
is driven into a linearly reciprocating motion in contact
with an inner surface of the foil. The shaver head is
mounted to a grip portion of the shaver by means of an
elastic suspension arrangement. This suspension ar-
rangement allows the shaver head to move in opposite
directions towards and away from the grip portion, where-
in the shaver head is biased away from the grip portion
by spring force. This spring force provides a controlled
contact force between the foils of the hair-cutting units
and the skin in use, to improve the shaving performance
and the comfort for the user.
[0004] The amount of the contact force between the
foils and the skin during shaving translates into a corre-
sponding amount of skin doming into the hair-entry open-
ings of the foil. The amount of skin doming determines
both the closeness of the hair-cutting process and the
amount of skin irritation caused by contact of the skin
with the moving internal cutters. Thus, the amount of skin
doming is an important parameter which determines the
balance between the closeness of shaving and any irri-
tation or damage to the skin. It is for example known to
take measures to reduce the applied contact force.
[0005] One approach for limiting the maximum contact
force is to elastically suspend individual hair-cutting units
relative to a surrounding skin-supporting structure, in or-
der to prevent high peak forces on the hair-cutting units.
This is known as a floating head approach.
[0006] Another approach to prevent high peak forces
is to distribute the forces over a larger area. This may be
achieved by enabling the individual hair-cutting units to
pivot relative to each other and/or a surrounding support-

ing portion, so that they can adapt their orientations to
the local contours of the face, and provide a maximum
contact area.
[0007] A disadvantage of the suspension arrangement
used in the known shaver head as described here before
is that it reduces the controllability of the shaving process
by the user. Some users find there is too much flexing of
the shaver head relative to the grip portion during shav-
ing, so that they cannot achieve the closeness of shave
that they desire. Other users may instead experience too
much contact force.
[0008] This is because the actual skin doming effect
into the hair-entry openings of the external part of the
hair-cutting unit is not the same for all users. A user’s
age, skin type and the environmental conditions will result
in different skin doming effects, not directly related to the
characteristics of the hair-cutting unit.
[0009] There is a need to prevent high peak forces on
the skin during shaving, and thereby prevent skin irrita-
tion and damage (due to excessive skin doming), and
also to maintain a good controllability of the shaving proc-
ess and result, additionally in a way which can be adapted
to different users. For example, some users may have
less susceptibility to skin irritation (caused by pressure
peaks) than others.

SUMMARY OF THE INVENTION

[0010] The invention is defined by the claims.
[0011] According to a first aspect of the invention, there
is provided a shaver head for an electric shaver compris-
ing:

a base portion for connection of the shaver head to
a main body of the electric shaver;
a supporting portion mounted to the base portion;
a linear guiding structure for enabling the supporting
portion to linearly move in a movement direction rel-
ative to the base portion between a first, retracted,
position and a second, extended, position;
a spring member for biasing the supporting portion
away from the base portion in the movement direc-
tion from the first position to the second position; and
at least one hair-cutting unit supported by the sup-
porting portion,

wherein the shaver head further comprises:
a locking mechanism for selectively setting the support-
ing portion in a locked condition, wherein the supporting
portion has a locked position in the movement direction
relative to the base portion, or in an unlocked condition,
wherein the supporting portion is enabled to move in the
movement direction relative to the base portion.
[0012] The shaver head according to the invention has
an elastic suspension arrangement by which the support-
ing portion, that supports the hair-cutting unit or units, is
biased towards the skin during use. However, different
users have different requirements, for example relating
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to their skin sensitivity. Thus, the bias provided by the
spring member for the elastic suspension may not be
comfortable for all users or it may absorb too much force
for other users. According to the invention, the supporting
portion, together with the hair-cutting unit or units sup-
ported thereby, can be set in a locked condition, wherein
the supporting portion has a locked position relative to
the base portion. In the locked condition, higher contact
forces between the hair-cutting unit and the skin are not
prevented by motion of the supporting portion towards
the base portion against the biasing force of the spring
member. This locked condition may be of interest for us-
ers with a less sensitive skin.
[0013] The ability to set the characteristics of the elastic
suspension provides an improved user experience. It
means that an optimal shave can be achieved for a wider
variety of users. A typical user may keep the shaver head
in the unlocked condition, whereas some other users are
less susceptible to skin irritation and therefore they may
use the shaver head in the locked condition, and thus be
able to push harder during shaving, since they will not
experience skin irritation effects. This may increase con-
trollability by the user of the shaving process and the
results thereof.
[0014] The locking mechanism for example comprises:

a shaft extending parallel to the movement direction
and a collar arranged around the shaft for interaction
with the shaft, wherein one of the shaft and the collar
is mounted, in the movement direction, in a fixed
position relative to the supporting portion and the
other of the shaft and the collar is mounted, in the
movement direction, in a fixed position relative to the
base portion,
wherein the shaft and the collar are rotatable relative
to each other about an axis of rotation extending par-
allel to the movement direction, to set the locked con-
dition or the unlocked condition of the supporting por-
tion.

[0015] This provides a simple setting of the locked and
unlocked conditions, by rotating a shaft or collar. The
collar for example functions as a rotatable nut around the
shaft, which functions as a spindle. The shaft is for ex-
ample rotationally fixed. The relative rotational position
of the shaft and the collar may change the relative posi-
tions of the shaft and the collar in the movement direction,
so that movement of the supporting portion in the move-
ment direction is either allowed or prevented.
[0016] The shaft for example has an external thread
and the collar for example has an internal thread ar-
ranged for engagement with said external thread, where-
in the external thread and the internal thread have a pre-
defined mutual clearance in an axial direction parallel to
the axis of rotation allowing movement of the shaft rela-
tive to the collar in the axial direction.
[0017] The locking is thus equivalent to tightening a
nut, such that engaging threads block relative movement

in the axial direction. The mutual clearance for example
means that the space between adjacent windings of the
internal thread is greater than the width of the external
thread in the axial direction. This means that when the
locking mechanism is not in a locked configuration, linear
movement is possible in the axial direction, because the
threads do not tightly mesh. Instead, one thread (e.g. the
external thread) can axially move between a pair of ad-
jacent threads (e.g. the internal threads).
[0018] In the first position of the supporting portion,
movement of the supporting portion in the movement di-
rection further towards the base portion may be prevent-
ed by mutual abutment of a first pair of abutment ele-
ments mounted in fixed positions relative to, respectively,
the supporting portion and the base portion.
[0019] In the second position of the supporting portion,
movement of the supporting portion in the movement di-
rection further away from the base portion may be pre-
vented by mutual abutment of a second pair of abutment
elements mounted in fixed positions relative to, respec-
tively, the supporting portion and the base portion.
[0020] These first and second positions are the end
points of the movement of the supporting portion relative
to the base portion. The movement of the supporting por-
tion may thus be limited, in one direction, by the limit of
the range of movement of the supporting portion defined
by these abutment elements and, in the other direction,
by abutment between the internal and external threads.
[0021] Thus, in this embodiment an external configu-
ration of components may define the abutment elements
which limit the movement of the supporting portion in one
direction, and the thread engagement may limit move-
ment in the other direction, thereby fixing a position of
the supporting portion or setting a possible range of po-
sitions of the supporting portion.
[0022] The locking mechanism is for example config-
ured to set the supporting portion in a first locked condi-
tion, wherein the supporting portion is locked in the first
position relative to the base portion by mutual abutment
of the abutment elements of the first pair and by mutual
abutment of the internal thread and the external thread.
This is the retracted position.
[0023] The locking mechanism may be configured to
set the supporting portion in a second locked condition,
wherein the supporting portion is locked in the second
position relative to the base portion by mutual abutment
of the abutment elements of the second pair and by mu-
tual abutment of the internal thread and the external
thread. This is the extended position.
[0024] The locking mechanism may be configured to
set the supporting portion in a fully unlocked condition,
wherein the supporting portion is enabled to move in the
movement direction relative to the base portion over a
maximum distance from the first position to the second
position.
[0025] The locking mechanism may further be config-
ured to set the supporting portion in a partially unlocked
condition, wherein the supporting portion is enabled to
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move in the movement direction relative to the base por-
tion over a limited distance from either the first position
or the second position to an intermediate position be-
tween the first position and the second position which is
defined by mutual abutment of the internal thread and
the external thread.
[0026] It is preferably possible to select any one of
these different locking conditions.
[0027] The shaft is preferably mounted in a fixed posi-
tion relative to the supporting portion, and the collar is
preferably mounted, in the movement direction, in a fixed
position relative to the base portion and rotatable relative
to the base portion about the axis of rotation.
[0028] The linear guiding structure for example com-
prises a guiding axle, mounted in a fixed position to the
base portion and extending parallel to the movement di-
rection, and a guiding bush mounted in a fixed position
to the supporting portion, wherein the guiding bush is
moveably guided along the guiding axle parallel to the
movement direction, wherein the shaft is arranged in a
fixed position relative to and circumferentially around the
guiding bush, and wherein the collar is rotatable about
the shaft and the guiding bush.
[0029] The locking mechanism is in this way integrated
into the structure of the linear guiding structure. For ex-
ample, the shaft and the guiding bush may be integrally
formed such as by a single molded component.
[0030] In a first set of examples, the collar is rotatable
by means of an electric motor.
[0031] In a second set of examples, the collar is rotat-
able by a manually actuatable operating member.
[0032] In a third set of examples, the collar is rotatable
by a manually actuated slider.
[0033] There are thus various options for the control
of the locking mechanism.
[0034] The shaver head for example comprises at least
two hair-cutting units, each comprising an external cut-
ting member with hair-entry openings and an internal cut-
ting member with a plurality of cutting elements which is
rotatable relative to the external cutting member, and a
respective drive spindle for each hair-cutting unit.
[0035] This defines one possible architecture for the
shaver head. Alternatively, the shaver head may for ex-
ample comprise three hair-cutting units.
[0036] Each drive spindle for example comprises a
coupling head for engagement with the internal cutting
member of a respective one of the hair-cutting units,
wherein the supporting portion is arranged centrally be-
tween the hair-cutting units, and wherein each hair-cut-
ting unit is pivotable relative to the supporting portion
about an axis extending tangentially relative to a central
axis of the hair-cutting unit.
[0037] This provides a compact design.
[0038] The invention also provides an electric shaver
comprising:

a main housing which accommodates an electric mo-
tor; and

a shaver head as defined above coupled to the main
housing.

[0039] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] For a better understanding of the invention, and
to show more clearly how it may be carried into effect,
reference will now be made, by way of example only, to
the accompanying drawings, in which:

Fig. 1 shows a known electric shaver;
Fig. 2 shows one example of the type of shaver head
to which the invention relates;
Fig. 3 shows the shaft of the locking arrangement;
Fig. 4 shows the collar of the locking arrangement;
Fig. 5 shows one detailed example of the shaver
head in cross section, with the locking mechanism
locked in the retracted position of the supporting por-
tion;
Fig. 6 shows the relative positions of the shaft and
collar in the locked retracted position of the support-
ing portion;
Fig. 7 shows the shaver head of Fig. 5 in an unlocked
condition in which the supporting portion is free to
move up and down;
Fig. 8 shows the relative positions of the shaft and
collar in the unlocked condition of the supporting por-
tion;
Fig. 9 shows the shaver head of Fig. 5 with the locking
mechanism locked in the extended position of the
supporting portion;
Fig. 10 shows the relative positions of the shaft and
collar in the locked extended position of the support-
ing portion;
Fig. 11 shows an external manual lever;
Fig. 12 shows another implementation of a locking
mechanism having an external manual lever;
Fig. 13 shows an implementation using a motor for
controlling the locking mechanism;
Fig. 14 shows the implementation of Fig. 13 with the
hair-cutting units removed to show the rotating parts
of the locking mechanism more clearly;
Fig. 15 shows a perspective view of the design of
Figs. 5 to 10;
Fig. 16 shows the design of Fig. 15 with the hair-
cutting units removed to show the rotating parts of
the locking mechanism more clearly;
Fig. 17 shows a perspective view of a modification
to the design of Figs. 5 to 10 in which a slider is used
to control the locking mechanism; and
Fig. 18 shows the arrangement of Fig. 17 with the
hair-cutting units removed.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0041] The invention will be described with reference
to the Figures.
[0042] It should be understood that the detailed de-
scription and specific examples, while indicating exem-
plary embodiments of the apparatus, systems and meth-
ods, are intended for purposes of illustration only and are
not intended to limit the scope of the invention. These
and other features, aspects, and advantages of the ap-
paratus, systems and methods of the present invention
will become better understood from the following descrip-
tion, appended claims, and accompanying drawings. It
should be understood that the Figures are merely sche-
matic and are not drawn to scale. It should also be un-
derstood that the same reference numerals are used
throughout the Figures to indicate the same or similar
parts.
[0043] The invention provides a shaver head for an
electric shaver in which at least one hair-cutting unit is
supported by a supporting portion. The supporting por-
tion is linearly movable under the bias of a spring member
relatively to a base portion between a first, retracted, po-
sition and a second, extended, position. A locking mech-
anism is provided for selectively locking the supporting
portion in a locked position relative to the base portion.
This allows a user to select different shaving modes.
[0044] Fig. 1 shows a known electric shaver 10, com-
prising a shaver head 12 releasably connected to a main
housing 15 via a connection interface 14. The shaver
head has a set of three rotary hair-cutting units 13. A
driving actuator 16 (i.e. a motor) is arranged in the main
housing to enable driving of the rotary hair-cutting units
13. Other functional units may be connected to the main
housing instead of the rotary shaver head. This invention
relates in particular to the design of the shaver head. A
controller 18 drives the shaver head.
[0045] The general functional operation of the shaver
is well known and will not be described in detail in this
application.
[0046] Fig. 2 shows one example of the type of shaver
head to which the invention relates.
[0047] The shaver head 12 has a base portion 20 which
includes a coupling structure 44 by means of which the
shaver head is releasably couplable to the main housing
15 of the electric shaver 10.
[0048] In this example, the shaver head comprises
three hair-cutting units 13, but alternatively the shaver
head may comprise only one, two or more than three
hair-cutting units. Although in the present example the
hair-cutting units are of a rotary type, the hair-cutting units
may also be of a different type, in particular of a linearly
oscillating type. A supporting portion 26 is centrally ar-
ranged between the hair-cutting units 13 and has a cen-
tral axis 15.
[0049] Each hair-cutting unit 13 is connected to the
supporting portion 26 so that they form an assembly sup-
ported by the supporting portion 26. The supporting por-

tion is biased outwardly relative to the base portion 20,
i.e. away from the base portion 20 towards the skin.
[0050] Each individual hair-cutting unit 13 has an ex-
ternal cutting member 13a having a plurality of hair-entry
openings. Within the external cutting member 13a is an
internal cutting member (not shown) which is rotatable
relative to the external cutting member. Together, they
define a conventional rotary cutter. In alternative embod-
iments of the shaver head having a hair-cutting unit of a
linearly oscillating type, the internal cutting member is
configured to make a linearly oscillating motion relative
to the external cutting member.
[0051] The internal cutting members comprise a plu-
rality of cutting elements each having a cutting edge. Dur-
ing rotation of the internal cutting member (with the ex-
ternal cutting member static), the cutting edges follow an
annular cutting path about an axis of rotation 13b of the
respective internal cutting member. The cutting path cor-
responds to the annular area over which the cutting edg-
es move. The inner diameter of the cutting path thus cor-
responds to the diameter of the circular path followed by
the radially innermost end point of the cutting edges (or
of the radially innermost cutting edge in case the cutting
edges have different radial positions), and the outer di-
ameter of the cutting path thus corresponds to the diam-
eter of the circular path followed by the radially outermost
end point of the cutting edges (or of the radially outermost
cutting edge in case the cutting edges have different ra-
dial positions).
[0052] In the example shown, each hair-cutting unit is
also pivotable independently about a respective pivot ax-
is 50 relative to the supporting portion 26. One such pivot
axis is shown in Fig. 2. The pivot axis 50, as seen in an
axial direction relative to the central axis 15 (i.e. looking
down from the top of Fig. 2 along the central axis 15), is
located between the central axis 15 and the annular cut-
ting path 13c. Thus, each hair-cutting unit can rock in-
wardly and outwardly about a tangential axis close to the
central axis. This enables a significant amount of change
to the contour defined by the combination of the hair-
cutting units. The supporting portion 26 implements the
rotation axes for this pivoting movement.
[0053] In the example shown, each hair-cutting unit
has its own housing 11 supporting the external and in-
ternal cutting members of the hair-cutting unit 13. This
housing accommodates an individual hair-collecting
chamber of the hair-cutting unit 13. Thus, there are sep-
arate hair-collecting chambers for each of the hair-cutting
units 13.
[0054] The shaver head has a drive unit for driving the
internal cutting members of the hair-cutting units 13 into
rotation. The drive unit comprises, for each of the hair-
cutting units, an individual drive spindle 40 which is ro-
tationally supported by the base portion 20 and coupled
to the internal cutting member of the respective hair-cut-
ting unit 13. The hair-cutting units thus have independent
drive spindles and the housings 11 are over these drive
spindles. The drive spindles each have a head which
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projects into an opening in a bottom wall of the housing
11 and then into engagement with the rotational internal
cutting members.
[0055] Each drive spindle 40 has two telescopic parts
40a, 40b (shown in Fig. 5) which are spring loaded so
that each hair-cutting unit is independently biased out-
wardly as well as the overall assembly being outwardly
biased by the supporting member 26. The drive spindles
40 also urge the hair-cutting units into a pivoted end po-
sition about their respective rotation axes 50 in which the
outer portion of their periphery rim is outwardly raised
relative to the inner portion of their periphery.
[0056] The drive unit is releasably couplable to the driv-
ing actuator 16 (motor) in the main housing 15 of the
shaving device by means of a single driven coupling
member 14 which is accommodated in the coupling struc-
ture 44 shown in Fig. 2. The base portion 20 comprises
a transmission unit (not shown) for coupling the single
driven coupling member 14 to each of the individual drive
spindles 40. This transmission unit comprises an ar-
rangement of cogs. Thus, although individual drive spin-
dles 40 are used, a single driven coupling member 14 is
used, and a transmission unit provides a coupling of the
single driven coupling member 14 to the individual drive
spindles 40.
[0057] The supporting portion 26 is mounted to the
base portion 20 by a linear guiding structure which ena-
bles the supporting portion 26 to linearly move relative
to the base portion 20 in a movement direction parallel
to the central axis 15, as shown by arrow 17. The linear
motion of the supporting portion 26 is possible between
a first, retracted, position and a second, extended, posi-
tion relative to the base portion 20. The supporting portion
26 is biased by a spring member 30 which biases the
supporting portion 26 away from the base portion 20 in
the movement direction 17 from the first position to the
second position.
[0058] This shaver head provides a supporting portion
to which the hair-cutting units are connected, so that the
hair-cutting units may be biased by the supporting mem-
ber as a combined assembly. A linear guiding structure
implements the movement of the supporting portion rel-
ative to the base portion. In addition to the movement of
the combined assembly, as described here before, each
hair-cutting unit has independent pivoting about a pivot
axis relative to the supporting portion, so that the assem-
bly of hair-cutting units can adapt to the contours of the
user’s face. In this way, a comfortable and close shave
can be achieved.
[0059] In the example shown, the linear guiding struc-
ture comprises a guiding axle and a guiding bush move-
ably guided along the guiding axle, discussed in greater
detail below.
[0060] The invention provides a locking mechanism for
locking the elastic suspension system. In particular, the
locking mechanism is configured for selectively setting
the supporting portion 26 in a locked condition, wherein
the supporting portion has a locked position in the move-

ment direction 17 relative to the base portion 20, or in an
unlocked condition, wherein the supporting portion 26 is
enabled to move in the movement direction 27 relative
to the base portion 20.
[0061] One example of the locking mechanism com-
prises a shaft and a collar arranged around the shaft for
interaction with the shaft, wherein one of the shaft and
the collar extends from the supporting portion 26 and the
other of the shaft and the collar extends from the base
portion 20.
[0062] Fig. 3 shows the shaft 30 and Fig. 4 shows the
collar 32.
[0063] The shaft 30 extends parallel to the movement
direction 17 and is mounted, in the movement direction,
in a fixed position relative to the supporting portion 26
and has an external thread 34 along its length. The shaft
30 has an internal bore 38 which functions as the guiding
bush mentioned here before. The thread 34 is helical,
but the space between adjacent pitches of the thread 34
is much greater than the width W of the thread 34 in the
axial direction.
[0064] The collar 32 is mounted, in the movement di-
rection 17, in a fixed position relative to the base portion
20 and has an internal thread 36 in a bore 33. The space
between adjacent pitches of the thread 36 is much larger
than the width of the thread in the axial direction. The
collar 32 is able to rotate relative to the base portion 20
and relative to the shaft 30 about an axis of rotation 33a
extending parallel to the movement direction 17 to set
the locked condition or the unlocked condition of the sup-
porting portion 26, as described in detail hereafter. The
shaft 30 is able to slide axially but does not rotate. The
collar has a drive cog 37 for rotational control of the collar.
Of course, other configurations are possible, for example
with the shaft mounted to the base portion and rotating
and with the collar mounted to the supporting portion and
axially translating.
[0065] The shaft 30 is accommodated into the bore 33
of the collar 32, so that the external thread 34 of the shaft
30 engages with the internal thread 36 of the collar 32.
However, the large pitches of the internal and external
threads 34, 36 imply that the internal and external threads
34, 36 have a predefined mutual clearance in the axial
direction parallel to the axis of rotation 33a, so that the
two parts do not interlock axially. Instead, the shaft 30 is
allowed to move relative to the collar 32 in the axial di-
rection within the bore 33, while the external thread 34
of the shaft 30 moves between adjacent opposing inter-
nal threads 36 of the collar 32. The maximum range of
movement corresponds to the pitch (less the width of the
thread). Thus, movement along the axis of rotation 33a
is limited by engagement between the external and in-
ternal threads of the shaft 30 and the collar 32.
[0066] The locked condition of the supporting portion
26 may be achieved both in the first, retracted, position
and in the second, extended position of the supporting
portion 26 relative to the base portion 20. In either of
these positions the supporting portion 26 has reached a
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stop, so that the supporting portion 26 cannot move in
one direction any further as a result of external features.
These external features (i.e. external to the collar 32)
comprise a first pair of abutment elements (66a and 66b
in Fig. 5) which prevent movement of the supporting por-
tion 26 further towards the base portion 20 in the first,
retracted position of the supporting portion 26, and a sec-
ond pair of abutment elements (67a and 67b in Figs. 7
and 9) which prevent movement of the supporting portion
26 in the movement direction further away from the base
portion 20 in the second, retracted position of the sup-
porting portion 26.
[0067] The first pair comprises a downwardly facing
abutment surface 66a provided on a first hook-shaped
element mounted in a fixed position to the supporting
portion 26 and an upwardly facing abutment surface 66b
provided in a fixed position on the base portion 20. The
second pair comprises an upwardly facing abutment sur-
face 67b provided on the hook-shaped element and a
downwardly facing abutment surface 67a provided on a
second hook-shaped element mounted in a fixed position
on the base portion 20.
[0068] In each of these two locked conditions, abut-
ment of the external and internal threads 34, 36 of the
shaft 30 and the collar 32 then blocks the movement of
the supporting portion 26 in the respective direction op-
posite to said one direction, as will be described in detail
here after.
[0069] This provides a simple adjustment approach,
by rotating the collar (in this particular example). The col-
lar for example functions as a rotatable nut around the
shaft, which functions as a spindle.
[0070] The locking mechanism is configured to set the
supporting portion 26 in:

a first locked condition, wherein the supporting por-
tion is locked in the first, lowest or retracted, position
relative to the base portion by mutual abutment of
the abutment elements of the first pair and by mutual
abutment of the internal thread and the external
thread;
a second locked condition, wherein the supporting
portion is locked in the second, highest or extended,
position relative to the base portion by mutual abut-
ment of the abutment elements of the second pair
and by mutual abutment of the internal thread and
the external thread;
a fully unlocked condition, wherein the supporting
portion is enabled to move in the movement direction
relative to the base portion over a maximum distance
from the first position to the second position; and
a partially unlocked condition, wherein the support-
ing portion is enabled to move in the movement di-
rection relative to the base portion over a limited dis-
tance from either the first position or the second po-
sition to an intermediate position between the first
position and the second position which is defined by
mutual abutment of the internal thread and the ex-

ternal thread.

[0071] The locking mechanism has at least a fully un-
locked positon and one of the two locked positions.
[0072] The first locked position, which is the fully re-
tracted position, gives a higher spring pushing force re-
sulting from the compression of the springs in the drive
spindles 40. This reduces the risk of hair pulling resulting
from undesired jumping of the internal cutting member
relative to the external cutting member, and increases
the pivoting stiffness of the hair-cutting units 13 about
the pivot axes 50.
[0073] The second locked position, which is the fully
extended position, gives a lower spring pushing force
resulting from the compression of the springs in the drive
spindles 40. This reduces wear of the internal and exter-
nal cutting members of the hair-cutting units 13 and de-
creases the pivoting stiffness of the hair-cutting units 13
about the pivot axes 50.
[0074] Fig. 5 shows one detailed example of the shaver
head in cross section. It shows the locking mechanism
in the first locked condition with the supporting portion
26 in the first, retracted, position.
[0075] Fig. 5 also shows the telescopic design of the
drive spindles 40, having concentric inner and outer
sleeves 40a, 40b and each having an internal spring 60,
and also shows the spring member 39 for biasing the
supporting portion 26 away from the base portion 20 in
the movement direction.
[0076] The spindle 40 comprises a driving head 41 for
engagement with the internal cutting member of a re-
spective one of the rotary hair-cutting units 13. Region
62 shows that the supporting portion 26 engages with a
radially inner part of each rotary hair-cutting unit 13. This
engagement defines the pivot axis 50 of the hair-cutting
unit. The spring 60 of each drive spindle 40 biases each
hair-cutting unit into a default position (as shown). This
bias urges the radially outer portion of the hair-cutting
unit upwardly, because the pivot axis is between the drive
spindle 40 and the central axis 26a of the supporting por-
tion 26.
[0077] Fig. 5 also shows the guiding axle 22 of the lin-
ear guiding structure, mounted in a fixed position to the
base portion 22 and extending parallel to the movement
direction 17. Fig. 5 further shows the guiding bush 38 of
the linear guiding structure, which is integrally formed
with the shaft 30 and, thus, mounted in a fixed position
to the supporting portion 26. The shaft 30 is arranged
circumferentially around the guiding bush 38. The collar
32 is rotatable about the shaft 30 and the guiding bush
38. The guiding bush 38 is moveably guided along the
guiding axle 22 parallel to the movement direction 17.
[0078] In this example, there is a mechanical drive cog
64 which can be manually operated by a user. The drive
cog 64 meshes with a further drive cog 38 which is mount-
ed around the collar 32. Fig. 5 shows that the locking
mechanism is integrated into the structure of the linear
guiding structure. The shaft 30 with its external thread
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34 and the guiding bush 38 are a single molded compo-
nent.
[0079] In the first locked condition of the supporting
portion 26 as shown in Fig. 5, the supporting portion 26
has reached its first, retracted, position relative to the
base portion 20, i.e. the lower limit of its possible range
of linear movement. As discussed here before, this lower
limit is defined by the mutual abutment of the first pair of
abutment elements 66a, 66b. In this first locked condition,
upward movement of the shaft 30 and the supporting
portion 26 away from the base portion 20 is prevented
by the mutual abutment of the external and internal
threads 34, 36 of the shaft 30 and the collar 32. For this
purpose, the collar 32 is rotated to its maximum position
in a first one of its two rotational directions, such that it
has pushed the shaft 30 and the supporting portion 26
downwardly until they reach the lowest position, i.e. the
first, retracted, position.
[0080] Fig. 6 shows the relative positions of the shaft
30 and the collar 32 in the first locked condition of the
supporting portion 26 as shown in Fig. 5.
[0081] Fig. 7 shows the shaver head of Fig. 5 in the
fully unlocked condition of the supporting portion 26, in
which the supporting portion 26 is enabled to move up
and down in the movement direction 17 over a maximum
distance from the first, retracted, position to the second,
extended position. Fig. 7 shows the supporting portion
26 in the second, extended, position, which is defined by
the mutual abutment of the second pair of abutment el-
ements 67a, 67b. The supporting portion 26 is pushed
up into the extended position by the spring member 39,
but can be pushed down towards the base portion 20
against the spring bias of the spring member 39 until the
second, retracted, position, for example when the user
pushes the shaver against the face. This is the fully un-
locked condition of the supporting portion 26, wherein
the assembly of hair-cutting units is at the fully extended
position, but is free to fully retract until the second, re-
tracted, position.
[0082] Fig. 8 shows the relative positions of the shaft
30 and the collar 32 in the fully unlocked condition of the
supporting portion 26 as shown in Fig. 7. In this figure,
the possible range of movement is shown by arrow 70
and is defined by the mutual clearance between the ex-
ternal and internal threads 34, 36 of the shaft 30 and the
collar 32. The external thread 34 can slide between po-
sitions at which it abuts the internal thread 36 on adjacent
sides. In the fully unlocked condition, the collar is rotated
to a middle position between its maximum position in the
first one of its two rotational directions, as shown in Fig.
6, and a maximum position in a second one of its two
rotational directions, so that the supporting member 26
may be fully moved between the first, retracted, position
and the second, extended, position as a result of the
clearance between the threads 34, 36 of the shaft 30 and
the collar 32.
[0083] Fig. 9 shows the shaver head of Figs. 5 and 7
in the second locked condition of the supporting portion

26. In this second locked condition, the supporting portion
26 has reached its second, extended, position relative to
the base portion 20, the upper limit of its possible range
of linear movement. As discussed here before, this upper
limit is defined by the mutual abutment of the second pair
of abutment elements 67a, 67b. In this second locked
condition, downward movement of the shaft 30 and the
supporting portion 26 towards the base portion 20 is pre-
vented by the mutual abutment of the external and inter-
nal threads 34, 36 of the shaft 30 and the collar 32. For
this purpose, the collar 32 is rotated to its maximum po-
sition in the second one of its two opposite rotational di-
rections such that it has pushed the shaft 30 and the
supporting portion 26 upwardly until they reach the high-
est position, i.e. the second, extended, position.
[0084] Fig. 10 shows the relative positions of the shaft
30 and the collar 32 in the second locked condition of the
supporting portion 26 as shown in Fig. 9.
[0085] Based on the description here before of the first
and second locked conditions and the fully unlocked con-
dition of the supporting portion 26 with reference to Figs.
5 to 10, it will be clear for the person skilled in the art that
the collar 32 may also be rotated into any intermediate
position between its maximum position in the first one of
its two opposite rotational directions (as shown in Fig. 6)
and its middle position (as shown in Fig. 8). In such an
intermediate position of the collar 32, the locking mech-
anism sets the supporting portion 26 in a partially un-
locked condition, wherein the supporting portion 26 is
enabled to move in the movement direction 17 relative
to the base member 20 over a limited distance from the
first, retracted, position to an intermediate position be-
tween the first, retracted, position and the second, ex-
tended, position, wherein said intermediate position is
defined by the mutual abutment of the external and in-
ternal threads 34, 36 of the shaft 30 and the collar 32.
Furthermore, the collar 32 may also be rotated into any
intermediate position between its maximum position in
the second one of its two opposite rotational directions
(as shown in Fig. 10) and its middle position (as shown
in Fig. 8). In such an intermediate position of the collar
32, the locking mechanism sets the supporting portion
26 in a partially unlocked condition, wherein the support-
ing portion 26 is enabled to move in the movement di-
rection 17 relative to the base member 20 over a limited
distance from the second, extended, position to an inter-
mediate position between the first, retracted, position and
the second, extended, position, wherein said intermedi-
ate position is defined by the mutual abutment of the ex-
ternal and internal threads 34, 36 of the shaft 30 and the
collar 32.
[0086] These settings of the locking mechanism thus
cater for different users with different requirements, for
example relating to their skin sensitivity. The ability to set
the characteristics of the elastic suspension provides an
improved user experience. It means that an optimal
shave can be achieved for a wider variety of users. A
typical user may keep the system in an unlocked mode,
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whereas some other users are less susceptible to skin
irritation and therefore they may use a locked mode, and
thus be able to push harder during shaving, since they
will not experience skin irritation effects.
[0087] There are various ways to implement the rotary
adjustment of the collar 30.
[0088] Figs. 5 to 10 show an externally protruding cog
64 for manual rotation by the user, as explained here
before.
[0089] Fig. 11 shows an external manual lever 110. It
may for example be used to rotate the drive cog 64, which
is then fully internal to the base portion 20.
[0090] However, Fig. 12 shows that the rotatable man-
ual lever 110 may instead directly actuate the locking
mechanism.
[0091] For example the range of movement of the sup-
porting portion 26 may be limited by interaction of a tab
112, at an end of the lever 110, with an inclined guiding
surface 114 provided on the supporting portion 26. This
is an alternative to the shaft and collar design above.
[0092] In this example, the supporting portion 26 may
have a full range of movement when the tab 112 is in one
position as shown in Fig. 12. This range is progressively
narrowed as the tab 112 is rotated along the inclined
guiding surface 114. This rotation will push down the sup-
porting portion 26 towards the base portion 20 and, thus,
will limit the allowed uppermost position of the supporting
portion 26 relative to the base portion. At the inner end
114a of the inclined guiding surface 114, which defines
the limit of rotation of the lever 110, the supporting portion
26 is locked in its second, retracted, position. Thus, the
range of movement of the supporting portion 26 is defined
by the rotational position of the lever 110 in that the sup-
porting portion 26 can only move upwardly until the in-
clined guiding surface 114 abuts the tab 112.
[0093] Instead of a manually actuatable operating
member, the locking mechanism may be actuated by
means of an electric motor or other type of actuator ar-
ranged in the shaver head or in the main housing of the
electric shaver. Fig. 13 shows a gearbox 130 for speed
reduction. An output shaft 132 drives the drive cog 64.
The gearbox 130 is internal to the main housing 15 and
driven by an electric motor.
[0094] Fig. 14 shows the design of Fig. 13 with the hair-
cutting units removed to show the rotating parts, i.e. the
drive cog 64 and the collar 32, more clearly.
[0095] Fig. 15 shows a perspective view of the design
of Figs. 5 to 10 and Fig. 16 shows the design of Fig. 15
with the hair-cutting units removed to show the rotating
parts, i.e. the cog 64 and the collar 32 more clearly.
[0096] Fig. 17 shows a perspective view of a modifica-
tion to the design of Figs. 5 to 10 in which a manually
operable slider 170 is used. The slider has a linear cog
face which engages with the driver cog 64. This can be
seen more clearly in Fig. 18 which shows the design of
Fig. 17 with the hair-cutting units removed to show the
rotating parts, i.e. the cog 64 and the collar 32 more clear-
ly.

[0097] The examples above provide manual control of
the setting of the locking mechanism of the elastic sus-
pension or control using an electric motor or other type
of electric actuator.
[0098] The electric motor or actuator may be used sim-
ply in response to a user command provided to a user
interface of the shaver. For example, selection buttons
may be provided on the main housing of the shaver or
there may be control from a remote device (such as a
mobile phone with an app) by wireless communication.
[0099] However, an alternative is to control the elastics
suspension during shaving using feedback relating to the
shaving performance in use.
[0100] One possible cost effective feedback loop
mechanism may be based on electrical actuation with a
motor gearbox (e.g. 130 in Fig. 13) which is drivable be-
tween two mechanical end stops. Feedback may then
be based on a motor current monitoring system. If the
motor is running clockwise and the motor current ex-
ceeds a maximum threshold value for more than a thresh-
old time (e.g. 0.5 sec). the mechanical end stop is
reached. If the motor is running counterclockwise, again
a certain current threshold value can be detected.
[0101] The driving to these end stops may be based
on shaving performance related pre- settings.
[0102] The condition which has been set (either man-
ually or electrically) may be provided to the user as output
information for example using an output interface such
as a display or arrangement of LEDs. This may be de-
tected based on a mechanical or optical encoder. In-
stead, a motor drive algorithm may be based on perform-
ing pulse counting between modes and a "homing" algo-
rithm is then used to match the mechanical "zero" and
the electrical "zero". This homing may comprise running
the motor and gearbox combination until a mechanical
end stop. Once a stall current of the motor is reached,
the encoder is no longer reading pulses. This sets a ref-
erence. Thus, feedback is not required, and the motor
drive is used to derive the position information.
[0103] The shaver head for example has a default set-
ting, which is a setting allowing the full range of movement
of the supporting portion and with the spring member
biasing the assembly of hair-cutting units to the extended
position (i.e. the fully unlocked condition). The user then
overrides this setting if he desires so.
[0104] Variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the draw-
ings, the disclosure and the appended claims. In the
claims, the word "comprising" does not exclude other el-
ements or steps, and the indefinite article "a" or "an" does
not exclude a plurality.
[0105] The mere fact that certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage.
[0106] If the term "adapted to" is used in the claims or
description, it is noted the term "adapted to" is intended
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to be equivalent to the term "configured to".
[0107] Any reference signs in the claims should not be
construed as limiting the scope.

Claims

1. A shaver head (12) for an electric shaver (10) com-
prising:

a base portion (20) for connection of the shaver
head to a main body (15) of the electric shaver
(10);
a supporting portion (26) mounted to the base
portion (20);
a linear guiding structure (22,23) for enabling
the supporting portion (26) to linearly move in a
movement direction relative to the base portion
(20) between a first, retracted, position and a
second, extended, position;
a spring member (30) for biasing the supporting
portion (26) away from the base portion (20) in
the movement direction from the first position to
the second position; and
at least one hair-cutting unit (13) supported by
the supporting portion (26),
characterized in that the shaver head further
comprises:
a locking mechanism (30,32) for selectively set-
ting the supporting portion in a locked condition,
wherein the supporting portion has a locked po-
sition in the movement direction relative to the
base portion, or in an unlocked condition, where-
in the supporting portion is enabled to move in
the movement direction relative to the base por-
tion.

2. A shaver head as claimed in claim 1, wherein the
locking mechanism comprises:

a shaft (30) extending parallel to the movement
direction and a collar (32) arranged around the
shaft for interaction with the shaft, wherein one
of the shaft and the collar is mounted, in the
movement direction, in a fixed position relative
to the supporting portion (26) and the other of
the shaft and the collar is mounted, in the move-
ment direction, in a fixed position relative to the
base portion (20),
wherein the shaft (30) and the collar (32) are
rotatable relative to each other about an axis of
rotation extending parallel to the movement di-
rection, to set the locked condition or the un-
locked condition of the supporting portion.

3. A shaver head as claimed in claim 2, wherein the
shaft (30) has an external thread (34) and the collar
(32) has in internal thread (36) arranged for engage-

ment with said external thread, wherein the external
thread and the internal thread have a predefined mu-
tual clearance in an axial direction parallel to the axis
of rotation allowing movement of the shaft relative
to the collar in the axial direction.

4. A shaver head as claimed in claim 3, wherein:

in the first position of the supporting portion,
movement of the supporting portion in the move-
ment direction further towards the base portion
is prevented by mutual abutment of a first pair
of abutment elements mounted in fixed positions
relative to, respectively, the supporting portion
and the base portion; and
in the second position of the supporting portion,
movement of the supporting portion in the move-
ment direction further away from the base por-
tion is prevented by mutual abutment of a sec-
ond pair of abutment elements mounted in fixed
positions relative to, respectively, the supporting
portion and the base portion.

5. A shaver head as claimed in claim 4, wherein the
locking mechanism (30,32) is configured to set the
supporting portion in a first locked condition, wherein
the supporting portion is locked in the first position
relative to the base portion by mutual abutment of
the abutment elements of the first pair and by mutual
abutment of the internal thread and the external
thread.

6. A shaver head as claimed in claim 4 or 5, wherein
the locking mechanism (30,32) is configured to set
the supporting portion in a second locked condition,
wherein the supporting portion is locked in the sec-
ond position relative to the base portion by mutual
abutment of the abutment elements of the second
pair and by mutual abutment of the internal thread
and the external thread.

7. A shaver head as claimed in any of claims 4 to 6,
wherein the locking mechanism is configured to set
the supporting portion in a fully unlocked condition,
wherein the supporting portion is enabled to move
in the movement direction relative to the base portion
over a maximum distance from the first position to
the second position.

8. A shaver head as claimed in any of the claims 4 to
7, wherein the locking mechanism is configured to
set the supporting portion in a partially unlocked con-
dition, wherein the supporting portion is enabled to
move in the movement direction relative to the base
portion over a limited distance from either the first
position or the second position to an intermediate
position between the first position and the second
position which is defined by mutual abutment of the
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internal thread and the external thread.

9. A shaver head as claimed in any one of claims 2 to
8, wherein the shaft is mounted in a fixed position
relative to the supporting portion, and wherein the
collar is mounted, in the movement direction, in a
fixed position relative to the base portion and rotat-
able relative to the base portion about the axis of
rotation.

10. A shaver head as claimed in claim 9, wherein the
linear guiding structure comprises a guiding axle
(22), mounted in a fixed position to the base portion
and extending parallel to the movement direction,
and a guiding bush (23) mounted in a fixed position
to the supporting portion (26), wherein the guiding
bush (23) is moveably guided along the guiding axle
(22) parallel to the movement direction, wherein the
shaft (30) is arranged in a fixed position relative to
and circumferentially around the guiding bush (38),
and wherein the collar (32) is rotatable about the
shaft and the guiding bush.

11. A shaver head as claimed in claim 10, wherein the
shaft and the guiding bush are integrally formed.

12. A shaver head as claimed in any one of claims 2 to
11, wherein the collar (32) is rotatable by means of
an electric motor or by a manually actuatable oper-
ating member.

13. A shaver head (12) as claimed in any one of claims
1 to 12, comprising:

at least two hair-cutting units (13) each compris-
ing an external cutting member with hair-entry
openings and an internal cutting member with a
plurality of cutting elements which is rotatable
relative to the external cutting member; and
a respective drive spindle (40) for each hair-cut-
ting unit (13).

14. A shaver head (12) as claimed in claim 13, wherein
each drive spindle (40) comprises a coupling head
for engagement with the internal cutting member of
a respective one of the hair-cutting units (13), where-
in the supporting portion is arranged centrally be-
tween the hair-cutting units, and wherein each hair-
cutting unit (13) is pivotable relative to the supporting
portion about an axis (50) extending tangentially rel-
ative to a central axis of the hair-cutting unit.

15. An electric shaver comprising:

a main housing (15) which accommodates an
electric motor; and
a shaver head (12) as claimed in any one of
claims 1 to 14 coupled to the main housing (15).
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