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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
09 January 2020 (09.01.2020)

(10) International Publication Number

WO 2020/008037 A2

WIPO I PCT

(51) International Patent Classification:
Not classified

(21) International Application Number:
PCT/EP2019/068108

(22) International Filing Date:
05 July 2019 (05.07.2019)

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

EP18181953 05 July 2018 (05.07.2018) EP

(71) Applicant: BIC VIOLEX S.A. [GR/GR]; 58, AGIOU
ATHANASIOU ST., 14569 ANOIXI (GR).

(72) Inventors: PASPATIS, Georgios; Terpsichoris 9,
Neo Hrakleio, 14121 ATHENS (GR). STAMOULIS,
Vasileios, Asklipiou 29, 42100 TRIKALA (GR).

(74) Agent: CALVO DE NO, Rodrigo ctal.; CABINET BEAU
DE LOMENIE, 158 RUE DE L'UNIVERSITE, 75340
PARIS CEDEX 07 (FR).

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

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: ADJUSTABLE SHAVING BLADE ASSEMBLY

wo 2020/008037 A2 | I 0000 KO Y00 U O

(57) Abstract: The present invention concerns a shaving blade assembly (10) comprising a blade (20), one or more blade retainers
(44), a first resilient element (30) pressing the blade (20) against the blade retainer (44) in a first direction along a first axis (M) that is
orthogonal to a cutting edge (21) of the blade (20), and a first rack-and-pinion mechanism (50) with a rack (51) operationally coupled
to the first resilient element (30) and a pinion (52) for actuating a motion of the rack (51) along the first axis (M).

[Continued on next page]



WO 20207008037 A2 |11} 00P 00 0000 O

TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2020/008037 PCT/EP2019/068108

10

15

20

25

30

35

ADJUSTABLE SHAVING BLADE ASSEMBLY

This application claims benefit from European patent application EP
18181953.3 filed on 5" July 2018 its content being incorporated herein by
reference.The disclosure relates to shaving blade assemblies and to razors
comprising such shaving blade assemblies for shaving, for instance, facial,
head and/or body hair. Methods for adjusting pressure on the blades of
such assemblies are also disclosed.

BACKGROUND

According to the personal preference, hair growth and/or anatomy of
razor users, they may desire to shave more or less boldly. By “bold”, one
should understand shaving wherein the cutting edge of each shaving
blade is pressed with a stronger pressure and/or angle of attack against
the user’s skin, thus cutting the protruding hairs closer to the skin. The
same user may even prefer or require bolder shaving of certain areas, and
more sensitive, that is, less bold, shaving of others.

Shaving heads or blade units comprising a plurality of blades with
adjustable exposure mechanisms are already commonly known in the art.
For example, U.S. Patent Application Publication US 2016/0346944 A1l
disclosed shaving blade assemblies with blades that can be pivoted around
axes parallel to their cutting edges. Similar pivoting blade arrangements
were disclosed in US Patents Nr. 5,313,706 and 4,345,374. Such pivoting
blade arrangements present however some drawbacks: firstly, the pivoting
blades cannot be individually sprung, and secondly, pivoting the blades
towards the shaving plane to obtain more sensitive shaving simultaneously
narrows the space between adjacent parallel blades, which decreases the
shaving efficacy, while rendering cleaning more difficult.

SUMMARY
According to aspects of the present disclosure, a shaving blade assembly
may comprise a blade, one or more blade retainers, and a first resilient
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element pressing the blade against the blade retainers in a first direction
along a first axis that is substantially orthogonal to a cutting edge of the
blade. According to these aspects, the shaving blade assembly may
further comprise a first rack-and-pinion mechanism with a rack
operationally coupled to the first resilient element and a pinion for
actuating a motion of the rack along the first axis. Such a rack-and-pinion
mechanism can thus adjust the pressure exerted by the first resilient
element on the blade, so that pliancy of the blades can be adjusted in a
highly precise manner, to obtain a bolder or more sensitive shave.

According to at least one aspect, the blade retainers may be resilient so as
to act as counter-springs to the first resilient element. The blade exposure
may thus be further adjusted or controlled through a resilient deformation
of the blade retainers.

According to at least one aspect, the first rack-and-pinion mechanism may
comprise an end stop for limiting travel of the rack in the first direction of
the first axis. The end stop can thus prevent or at least reduce
overstressing the first resilient element or the first rack-and-pinion
mechanism by e.g. driving the rack too far in said first direction against
the blade retainer. Another end stop may eventually limit the travel of the
rack in the opposite direction, for instance to prevent that the rack comes
out of engagement with the pinion.

According to at least one aspect, the shaving blade assembly may further
comprise a detent mechanism for releasably holding the rack in at least
one position along the first axis. In some examples according to this
aspect, the shaving blade assembly may further comprise a housing, and
the detent mechanism may be arranged between the housing and the
rack or pinion of the first rack-and-pinion mechanism. In particular, in
some of these examples, the pinion may be rotatably coupled with a
rotatable shaft and the detent mechanism be arranged between the
housing and the rotatable shaft. Such a detent mechanism may provide
for the possibility to stop and hold the rack in one or more well-defined
positions, each corresponding to a degree of shaving boldness.
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According to at least one aspect, the first resilient element and the rack of
the first rack-and-pinion mechanism may be integrally formed as a
monoblock part. This can provide for a simple construction and cost-
effective assembly process.

According to at least one aspect, the cutting edge of the blade may
extend from a first end of the blade to a second end of the blade, the first
resilient element may be adjacent to the first end of the blade, and the
shaving blade assembly may further comprise a second resilient element,
adjacent to the second end of the blade and also pressing the blade
against the blade retainer in the first direction of the first axis. A second
rack-and-pinion mechanism may further be provided, with a rack
operationally coupled to the second resilient element and a pinion to
actuate a motion of the rack of the second rack-and-pinion mechanism
along the first axis. In some examples according to this aspect, the pinion
of the first rack-and-pinion mechanism and the pinion of the second rack-
and-pinion mechanism may be rotatably coupled to a rotatable shaft. Such
twin, eventually coupled rack-and-pinion mechanisms at the two ends of
the blade may ensure or at least contribute to providing substantially
equal compression or release of both first and second resilient elements.

According to at least one aspect, the blade may be a plurality of paraliel
blades of the shaving blade assembly, and the first axis may be
perpendicular to a plane defined by cutting edges of the plurality of
blades. Including a plurality of blades in the shaving blade assembly
allows for a cleaner, and/or faster shave.

According to at least one aspect, the shaving blade assembly may further
comprise a releasable connector for connecting the shaving blade
assembly to a razor handle, thus forming an exchangeable blade cartridge
of a razor comprising this shaving blade assembly and the razor handle
when connected to the releasable connector of the shaving blade
assembly. Alternatively, a disposable razor may comprise a shaving blade
assembly as previously described and an integrally formed with a razor
handle.
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In at least another aspect, a method for adjusting pressure on a blade of
a shaving blade assembly in a first direction of a first axis orthogonal to a
cutting edge of the blade is disclosed. The method may comprise a step of
rotating a pinion of a first rack-and-pinion mechanism to actuate a motion,
along the first axis, of a rack of the first rack-and-pinion mechanism,
wherein the first rack-and-pinion mechanism may be operationally coupled
to a first resilient element that may press the blade against one or more
blade retainers in the first direction of the first axis.

The above summary of some aspects of the present disclosure is not
intended to describe each disclosed implementation. In particular, selected
features of any illustrative example within this specification may be
incorporated into an additional example unless clearly stated to the
contrary.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure may be more completely understood in
consideration of the following detailed description of examples in
connection with the accompanying drawings, in which:
- FIG. 1 is an exploded perspective view of a shaving blade
assembly according to an example ;
- FIG. 2 is a partial, exploded perspective view of a shaving blade
assembly according to another example ;
- FIG. 3 is a transversal cross section of a shaving blade assembly
according to a still further example ;
- FIG. 4 is a detail view of a shaving blade assembly according to
yet another example ;
- FIG. 5 is a perspective view of a razor with an interchangeable
cartridge comprising a shaving blade assembly ;
- FIG. 6 is a perspective view of a disposable razor comprising a
shaving blade assembly integrally formed with a handle ; and
- FIG. 7 illustrates the movement of a rack-and-pinion mechanism
in the shaving blade assembly of FIG. 1.

While the invention is amenable to various modifications and alternative
forms, specifics thereof have been shown by way of example in the
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drawings and will be described in detail. It should be understood,
however, that the intention is not to limit aspects of the invention to the
particular embodiments described. On the contrary, the intention is to
cover all modifications, equivalents, and alternatives falling within the
scope of a fair reading of appended claims.

DETAILED DESCRIPTION OF EXAMPLES
For the following defined terms, these definitions shall be applied, unless a
different definition is given in the claims or elsewhere in this specification.

As used in this specification and the appended claims, the singular forms
“a”, “an”, and “the” include plural referents unless the content clearly
dictates otherwise. As used in this specification and the appended claims,
the term “or” is generally employed in its sense including “and/or” unless
the content clearly dictates otherwise.

The following detailed description should be read with reference to the
drawings in which similar elements in different drawings are numbered the
same. The detailed description and the drawings, which are not
necessarily to scale, depict illustrative examples and are not intended to
limit the scope of the present disclosure. The illustrative embodiments
depicted are intended only as exemplary. Selected features of any
illustrative embodiment may be incorporated into an additional
embodiment unless clearly stated to the contrary.

FIG. 1 illustrates schematically a shaving blade assembly 10 comprising a
plurality of parallel blades 20, each one of them with an exposed cutting
edge 21 for shaving. The blades 20 may be held within a housing 40 and
offset from each other perpendicularly to their cutting edges 21, which
define together a plane C. Each blade 20 may extend longitudinally along
its cutting edge 21 from a first end 22 to a second end 23 of the blade 20.
As illustrated, the blades 20 may be inclined with respect to the plane C
defined by their cutting edges 21. Although, as in the illustrated example
embodiment the shaving blade assembly 10 may comprise a plurality of
parallel blades 20, any number of blades 20, including a single one, may
be considered according to the circumstances.
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A front face of the housing 40 may define a shaving plane S. For instance,
as shown on FIG. 1, the housing 40 may comprise a lubricant strip 41
and/or a quard bar 42 disposed on said front face, and the shaving plane
S may be tangent to top surfaces of the lubricant strip 41 and guard bar
42. In examples, the guard bar may comprise fins, recesses and/or
protrusions. The lubricant strip 41 and/or finned guard bar 42 may be
configured to further improve the shaving feel. The term "exposure" as
used herein is intended to mean the distance from each cutting edge 21 of
a blade 20 to the shaving plane S, perpendicularly to the shaving plane S.
Blade exposure is typically considered positive when the blade edge 21
protrudes out of the housing 40 beyond the shaving plane S and is
considered negative when the blade edge 21 is retracted into the housing
40 behind the shaving plane S, at rest position.

The housing 40 may further comprise a blade retainer 44, and in particular
a blade retainer 44 at each end of the housing 40 in the direction of the
cutting edges 21 of the blades 20. These blade retainers 44 may be
configured to contact each blade 20 to retain it within the housing 40. As
shown, the blade retainers may present a substantially C-shaped cross
section, and may present some resilience against deformation along a first
axis M. In alternatives, the blade retainers may have other cross sectional
shapes such as e.g. U-shape.

As illustrated, each blade 20 may be individually sprung within a housing
40 of the shaving blade assembly 10. More specifically, the shaving blade
assembly 10 may comprise within the housing 40, adjacent to each end
22, 23 of each blade 20, a resilient element 30, which may take the form
of a spring finger, as shown in FIG. 1, pressing the respective blade 20, in
a first direction along a first axis M, against the blade retainers 44. This
first axis M may be orthogonal to the cutting edges 21 of the blades 20,
and may thus be any axis in a plane P perpendicular to the cutting edges
21. In particular, the first axis M may be perpendicular to the plane C, as
shown in FIG. 1. The abovementioned first direction along the first axis M
may be directed towards the outside of the shaving blade assembly 10, so
that the resilient element 30 provides a return force against pressure
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exerted on the cutting edge 21 of the blade 20, along the first axis M,
during shaving. Decreasing the pliancy of the resilient element 30 may
thus provide for a bolder shave, whereas increasing said pliancy may
provide for a more sensitive shave. Moreover, each blade retainer 44 may
act as a counter-spring to these resilient elements 30 so that increasing
the pressure exerted by the resilient elements 30 in the first direction
along the first axis M may resiliently deform the blade retainers 44 to
increase blade exposure, whereas decreasing that pressure may allow the
blade retainers 44 to spring back and decrease blade exposure, so as to
obtain more or less bold shaving.

The shaving blade assembly 10 may further comprise at least one rack-
and-pinion mechanism 50 arranged at one or both longitudinal ends of the
housing 40, adjacent to the first and/or second ends 22, 23 of the blades
20, as shown in FIG. 1. More specifically, each rack-and-pinion
mechanism 50 may comprise a pinion 52 and a rack 51, oriented along
the first axis M, and in engagement with the pinion 52. A guide 60
oriented along the first axis M may guide the movement of the rack 51,
with respect to the housing 40, along the first axis M. As in the example
shown in FIG. 1, the guide 60 may be formed by a rear surface 61 of the
rack 51 of each rack-and-pinion mechanism 50 and an opposite guiding
surface 62 in the housing 40 engaging said rear surface 61. The housing
40 may further comprise end stops 63, 64 for engaging a protrusion 65 of
the rack 51 to limit the travel of the rack 51 in either direction along the
first axis M, in particular in the first direction to prevent or at least reduce
overstressing the resilient elements 30 against the blades 20 and blade
retainers 44. As shown in FIG. 1, the resilient elements 30 at each
longitudinal end of the housing 40 may be jointly coupled to the rack 51 of
the corresponding rack-and-pinion mechanism 50. More specifically, if the
resilient elements 30 are in the form of spring fingers, as shown, the
resilient elements 30 may be joined at a joint end 31 opposite to the ends
of the spring fingers contacting the blades 20 and may be coupled to the
rack 51 at that joint end 31. In particular, the resilient elements 30 and
the rack 51 may be integrally formed as a monoblock part, for instance by
injection molding.
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As illustrated in FIG. 1, in each rack-and-pinion mechanism 50 a rotatable
shaft 53 may rotationally couple the pinion 52 to a dial wheel 54, at least
partially exposed outside the housing 40, for manually operating the rack-
and-pinion mechanism 50 through the dial wheel 54. As also illustrated in
FIG. 1, this rotatable shaft 53 may also extend between the rack-and-
pinion mechanisms 50 at each longitudinal end of the housing 40 so as to
couple their respective movements. The skilled person can also
understand that, although the illustrated example includes a dial wheel 54
for each rack-and-pinion mechanism 50, if the two rack-and-pinion
mechanisms 50 are coupled through the rotatable shaft 53, a single dial
wheel 54 may be used to operate both rack-and-pinion mechanisms 50
simultaneously. Each dial wheel 54 may comprise indices, for instance
color-coded and/or numbered indices, to indicate the position of the
corresponding rack-and-pinion mechanism 50.

Alternatively, however, as illustrated in FIG. 2, the pinions 52 may be at
least partially exposed to allow its direct actuation as a dial wheel. Like the
dial wheels in FIG. 1, each pinion 52 may then comprise indices, for
instance color-coded and/or numbered indices, to indicate the position of
the corresponding rack-and-pinion mechanism 50. When the rack-and-
pinion mechanisms 50 are not coupled, as illustrated in FIG. 2, these
indices may help the user to set both rack-and-pinion mechanisms 50 in
the same position. The remaining elements illustrated in FIG. 2 are
analogous to those in FIG. 1, and accordingly receive the same reference
signs.

In order to hold the position of the rack 51 in the first axis M, in a
releasable manner, the shaving blade assembly 10 may further comprise a
detent mechanism 70, including for example a protrusion 71 in a first
surface resiliently loaded to engage a corresponding recess 72 in a second
surface facing the first surface. If the second surface presents a plurality
of such recesses 72, the detent mechanism 70 may be suitable to
releasably hold each blade 20 in a plurality of different positions in the
first direction. This detent mechanism 70 may be arranged in several
different, alternative positions in the shaving blade assembly 10.
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According to a first possible arrangement, illustrated by FIG. 1, the detent
mechanism 70 may be formed in the guide 60. More specifically, in the
illustrated embodiment, the protrusion 71 may be formed on the guiding
surface 62 and a plurality of corresponding recesses 72 may be formed
along the rear surface 61 of the rack 51, although it can also be envisaged
to invert this arrangement. A resilient load may be exerted on the rack 51
by a slight radial deformation of the pinion 52 and/or flexing of the rotary
shaft 53, so as to both ensure continuous engagement of the pinion 52
with the rack 51 and of the surfaces 61, 62 of the guide 60 against each
other, while urging the protrusion 71 into each corresponding recess 72 to
resiliently and releasably hold a position of the resilient element 30, and
thus the blades 20, with respect to the housing 40. This arrangement thus
ensures precision in actuation, guidance and position-holding of the blades
20 along the first axis M.

According to a second, alternative arrangement, illustrated by FIG. 3, the
protrusion 71 may be formed on a surface 55 of the dial wheel 54 and a
plurality of corresponding recesses 72 may be formed on a surface 41 of
the housing 40, opposite to the surface 55 of the dial wheel 54. However,
this arrangement may also be inverted or adapted to the pinion 52 rather
than the dial wheel 54. In this particular arrangement, the recesses 72
may be aligned along a circular path, as shown, so that the protrusion 71
will travel from one recess 72 to the next adjacent recess 72 as the dial
wheel 54 rotates. An axial tension on rotatable shaft 53 can provide a
resilient load to urge the protrusion 71 into each recess 72 to resiliently
and releasably hold a position of the resilient element 30, and thus the
blades 20, with respect to the housing 40.

According to yet another alternative arrangement, illustrated by FIG. 4,
the protrusion 71 may be formed on an outer surface of the rotatable
shaft 53 and the corresponding recesses 72 may be formed in an inner
periphery of an orifice 45 in the housing 40, bearing the rotatable shaft 53
at the axial position where the protrusion 71 is located. As in the previous
examples, this arrangement may also be inverted, so that the protrusion
71 is located in the inner periphery of orifice 45 and the recesses 72 on
the outer surface of the rotatable shaft 53. In either case, a slight press fit
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of the rotatable shaft 53 within the orifice 45 may ensure that the
protrusion 71 is resiliently urged into each recess 72.

In each of these embodiments, as a further safety measure, the detent
mechanism 70 may be configured so that an external force, on the at least
one blade 20, perpendicularly to the shaving plane S, exceeding a
threshold Fmax, may release the detent mechanism 70 from the position it
holds, and actuate a movement of the at least one blade 20 in the second
direction along the first axis M into the housing 40 at least to the next
holding position of the detent mechanism 70. The force pressing against
the blade 20 perpendicularly to the shaving plane S during shaving
typically ranges between 0.1 and 0.7 N, this threshold Fnax may be 0.7 N.

In some examples, the shaving blade assembly may comprise a brake
mechanism for frictionally holding the rack in at least one position along
the first direction instead of the detent mechanism. The brake mechanism
may also be arranged between a housing and the rack or pinion of the
first rack-and-pinion mechanism, and in particular between the housing
and a rotatable shaft coupled in rotation with said pinion.

For example, alternatively to a detent mechanism, the shaving blade
assembly 10 may comprise a brake mechanism to frictionally hold the
resilient element 30, and thus each blade 20, with respect to the housing
40, against movement along the first axis M. For this purpose, the brake
mechanism may include any frictional means interposed between the
housing 40 and the rack 51 or pinion 52 of the first or second rack-and-
pinion mechanisms, and in particular between the housing 40 and a
rotatable shaft 53 coupled in rotation with said pinion 52.

The brake mechanism may include mating textured surfaces, but is not
necessarily limited to such frictional means. For example, the brake
mechanism may be formed in the guide 60, wherein the friction coefficient
and pressure between the guiding surface 62 and the rear surface 61 of
the rack 51 may be selected to oppose a frictional resistance to movement
along the first axis M. This brake mechanism offers a possibility of gradual
adjustment over a range of minutely different positions.
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As illustrated on FIG. 5, the shaving blade assembly 10 may be formed as
an exchangeable blade cartridge further comprising a releasable connector
80 for releasably connecting the shaving blade assembly 10 to a razor
handle 90 to form a razor 100. Alternatively, however, as illustrated on
FIG. 6, the shaving blade assembly 10 may be integrated in a disposable
razor 100" with an integrally formed razor handle 90°. In either case, to
provide better contact between the blades 20 and the skin, the razor 100
or disposable razor 100’ may be articulated, around at least one axis,
between the housing 40 and the razor handle 90, 90'.

In operation of any one of the illustrated examples, blade exposure may
be adjusted through rotation of the pinion 52 of the at least one rack-and-
pinion mechanism 50 actuating a motion of the rack 51 along the first axis
M, relative to the housing 40 and its blade retainers 44, which will thus
increase or decrease the pressure exerted on each blade 20 by the
corresponding resilient element 30 coupled to the rack 51. This may not
only correspondingly decrease or increase the pliancy of the blade 20
against pressure exerted against the cutting edges 21 during shaving, but
also, if the blade retainers 44 are themselves resilient, may move the
plane C defined by the cutting edges 21 of the blades 20 to increase or
decrease the blade exposure.

As shown in FIG. 7, with respect to the embodiment illustrated on FIG. 1,
starting from an initial position, a rotation of the dial wheel 54 may drive
the pinion 52 through the rotatable shaft 53, and this rotation of the
pinion 52, engaging the rack 51, may in turn drive the resilient elements
30 along the first axis M with respect to the housing 40. This movement
may go through one or several intermediate positions until a final position.
If the resilient blade retainers 44 act as counter-springs against the
resilient elements 30, this movement of the rack 51 carrying the resilient
elements 30 may displace the plane C defined by the cutting edges 21 of
the blades 20 with respect to the shaving plane S to obtain a more or less
bold shave. If the shaving blade assembly 10 comprises a detent
mechanism 70 as shown in any one of FIGS. 1 to 4, the initial position,
final position and any intermediary position may correspond to the
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engagement of the protrusion 71 with a corresponding recess 72, so that
the rack-and-pinion mechanism 50 may be releasably held at each one of
these positions, and also so that the user may be able to accurately feel
the travel of the rack 51 within the housing 40 through the clicking of the
protrusion into and out of successive recesses 72 at intermediary
positions. Alternatively, a brake mechanism that may simply be provided
by the friction between moving parts in the shaving blade assembly 10
may also frictionally hold the blade retainer 30 at the initial and/or final
position. In either case, the travel of the rack 51, with respect to the
housing 40, along the first axis M may be limited by end stops 63, 64 in
either direction.

Those skilled in the art will recognize that the present disclosure may be
manifested in a variety of forms other than the specific examples
described and contemplated herein. Accordingly, departure in form and
detail may be made without departing from the scope of a fair reading of
the appended claims.
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CLAIMS

1. A shaving blade assembly (10) comprising:

a blade (20);

one or more blade retainers (44);

a first resilient element (30) pressing the blade (20) against the
blade retainers (44) in a first direction along a first axis (M) orthogonal to
a cutting edge (21) of the blade (20); and

a first rack-and-pinion mechanism (50) with a rack (51) operationally
coupled to the first resilient element (30) and a pinion (52) for actuating a
motion of the rack (51) along the first axis (M).

2. The shaving blade assembly (10) of claim 1, wherein the blade
retainers (44) are resilient so as to act as counter-springs to the first
resilient element (30).

3. The shaving blade assembly (10) of claims 1 or 2, wherein the first
rack-and-pinion mechanism (50) comprises an end stop (63) for limiting
travel of the rack (51) in the first direction of the first axis (M).

4. The shaving blade assembly (10) of any one of claims 1 to 3, further
comprising a detent mechanism (70) for releasably holding the rack (51)
in one or more positions along the first axis (M).

5. The shaving blade assembly (10) of claim 4, further comprising a
housing (40), wherein the detent mechanism (70) is arranged between
the housing (40) and the rack (51) of the first rack-and-pinion mechanism
(50).

6. The shaving blade assembly (10) of claim 4, further comprising a
housing (40), wherein the detent mechanism (70) is arranged between
the housing (40) and the pinion (52) of the first rack-and-pinion
mechanism (50).
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7. The shaving blade assembly (10) of claim 6, wherein the pinion (52) is
rotatably coupled with a rotatable shaft (53) and the detent mechanism
(70) is arranged between the housing (40) and the rotatable shaft (53).

8. The shaving blade assembly (10) of any one of the previous claims,
wherein the first resilient element (30) and the rack (51) of the first rack-
and-pinion mechanism (50) are integrally formed as a monoblock part.

9. The shaving blade assembly (10) of any one of the previous claims,
wherein the cutting edge (21) of the blade (20) extends from a first end
(22) of the blade (20) to a second end (23) of the blade (20), the first
resilient element (30) being adjacent to the first end (22) of the blade
(20), and the shaving blade assembly (10) further comprising a second
resilient element (30), adjacent to the second end (23) of the blade (20),
wherein the second resilient element (30) also presses the blade (20)
against the blade retainers (44) in the first direction of the first axis (M),
and a second rack-and-pinion mechanism (50) with a rack (51)
operationally coupled to the second resilient element (30) and a pinion
(52) to actuate a motion of the rack (51) of the second rack-and-pinion
mechanism (50) along the first axis (M).

10. The shaving blade assembly (10) of claim 9, wherein the pinion (52)
of the first rack-and-pinion mechanism (50) and the pinion (52) of the
second rack-and-pinion mechanism (50) are rotatably coupled by a
rotatable shaft (53).

11. The shaving blade assembly (10) of any one of the preceding claims,
wherein the blade (20) is one of a plurality of parallel blades (10) of the
shaving blade assembly and the first axis (M) is substantially perpendicular
to a plane (C) defined by cutting edges of the plurality of blades.

12. The shaving blade assembly (10) of any one of the claims 1 to 11,
further comprising a releasable connector (80) for connecting the shaving
blade assembly (10) to a razor handle (90).
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13. A razor (100) comprising a shaving blade assembly (10) according to
claim 12 and a razor handle (90) connected to the releasable connector
(80) of the shaving blade assembly (10).

14. A disposable razor (100" comprising a shaving blade assembly (10)
according to any one of claims 1 to 11 and an integrally formed razor
handle (90".

15. A method for adjusting pressure on a blade (20) of a shaving blade
assembly (10) in a first direction along a first axis (M) orthogonal to a
cutting edge (21) of the blade (20), the method comprising a step of
rotating a pinion (52) of a first rack-and-pinion mechanism (50) to actuate
a motion, along the first axis (M), of a rack (51) of the first rack-and-
pinion mechanism (50), wherein the first rack-and pinion mechanism (50)
is operationally coupled to a first resilient element (30) that presses the
blade (20) against one or more blade retainers (44) in the first direction
along the first axis (M).
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