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Description
FIELD
[0001] The embodiments described in the following

disclosure relate to a razor cartridge, a method for man-
ufacturing a razor cartridge, a shaving razor assembly
and an associated kit of parts.

BACKGROUND

[0002] Razor cartridges (also known as safety razor
cartridges) are permanently or removably attached to a
razor handle that, in use, is oriented in shaving direction.
Razor cartridges typically comprise one or more cutting
members, each supporting a blade, mounted perpendic-
ular to the shaving direction. Razor cartridges are also
typically provided with a guard (at a leading longitudinal
side of the razor cartridge in the shaving direction) and
a cap (at a trailing longitudinal side of the razor cartridge
in the shaving direction). A skin care elementis also often
provided at the trailing longitudinal side. In use, a user
holds the razor handle in the shaving direction and brings
the razor cartridge into contact with a portion of skin de-
fining a shaving plane.

[0003] Typically, the shaving plane is defined as the
tangential line intersecting the first and second skin con-
tact points of, for example, cutting edges of the shaving
head. More simply, the shaving plane may be approxi-
mated as a line between the highest points on the skin-
contacting surfaced of a razor cartridge - for example,
the flat plane between the top of a guard and the top of
a cap of the shaving head. Movement of the razor handle
causes the blades of the razor cartridge to be moved
across the shaving plane in the shaving direction, ena-
bling the blades to remove unwanted hair.

[0004] US2011/146079 A1 concerns arazor cartridge
including at least one non-cutting element disposed an-
ywhere within a blade array between a guard and a cap.
[0005] WO 2012/158141 A1 concerns a blade support
forarazorblade cartridge and a method of manufacturing
such a blade.

[0006] US 6212777 B1 concerns a safety razor blade
unitincluding a guard, a cap, and a group of three blades
with parallel sharpened edges located between the guard
and cap.

[0007] The performance of razor cartridges may be fur-
ther improved.

SUMMARY

[0008] A razor cartridge, and an associated method of
manufacturing, a shaving razor assembly, and a kit of
parts are defined by the independent claims, to which
the reader should now refer. Dependent aspects are de-
fined in the dependent claims.

[0009] A leading inter-blade span that is closer to the
leading longitudinal side of the razor cartridge than a trail-

10

15

20

25

30

35

40

45

50

55

inginter-blade spanis smaller than the trailing inter-blade
span that is closer to the trailing longitudinal side of the
razor cartridge than the leading inter-blade span.
[0010] According to an example, a razor cartridge is
provided. The razor cartridge comprises three or more
substantially parallel cutting members disposed between
aleading longitudinal side, and a trailing longitudinal side
of the razor cartridge in a shaving direction of the razor
cartridge.

[0011] Each of the cutting members comprises a blade
support comprising a blade mounting portion disposed
on an inner surface of the respective blade support that,
in use, faces away from a shaving plane SH (shaving
surface), and a blade attached to the blade mounting
portion.

[0012] The cutting members are disposed to define a
plurality of inter-blade spans between cutting edges of
the blades.

[0013] A leading inter-blade span that is closest to the
leading longitudinal side of the razor cartridge is smaller
than atrailing inter-blade span thatis closestto the trailing
longitudinal side of the razor cartridge.

[0014] Accordingtoasecondaspect,a method of man-
ufacturing a razor cartridge comprises:

obtaining a razor cartridge housing, and three or
more cutting members, wherein each of the cutting
members comprises a blade support comprising a
blade mounting portion disposed on an inner surface
of the respective blade support that in use faces
away from a shaving plane SH and a blade attached
to the blade mounting portion; and

disposing the cutting members between a leading
longitudinal side and a trailing longitudinal side of
the razor cartridge housing in a shaving direction of
the razor cartridge, wherein in use, the inner surface
of the respective blade support faces away from a
shaving plane SH.

[0015] The cutting members define a plurality of inter-
blade spans between cutting edges of the blades.
[0016] A leading inter-blade span that is closer to the
leading longitudinal side of the razor cartridge is smaller
than a trailing inter-blade span that is closer to the trailing
longitudinal side of the razor cartridge.

[0017] According to a third aspect, there is provided a
shaving razor assembly comprising:

- arazor handle; and

- arazor cartridge according to the first aspect. The
razor cartridge is either releasably attached to the
razor handle via a pivotable, or non-pivotable con-
nection, integrally formed with the razor handle via
a non-pivotable connection, or is integrally formed
with the razor handle via a pivotable connection.

[0018] Inanexample, the razor handle may be re-used
by changing the razor cartridge, or the razor cartridge is
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fixedly attached to the razor handle, via a pivotable, or
non-pivotable connection.

[0019] According to a fourth aspect, there is provided
a kit of parts, comprising a razor handle and a razor car-
tridge holder comprising a plurality of razor cartridges
according to the first aspect.

[0020] Further embodiments are presented in the de-
pendent claims, and the detailed description, to which
the reader should now refer.

[0021] An effect of a razor cartridge according to the
first aspect is that when shaving, the blade supports of
the cutting members are brought into contact with the
skin (shaving plane) in addition to the cutting edges of
the blade. Therefore, the number of contact points be-
tween the razor cartridge and the skin is increased, up
to being doubled. The amount of pressure exerted on a
portion of skin by each cutting edge is significantly re-
duced, leading to fewer incidents of skin injury ("nicking")
and a more comfortable shave.

[0022] The blade is mounted on aninner surface of the
blade support to enable the blade support to simultane-
ously contact the skin at the same time as the cutting
edge of the blade, in use. This means that the portions
of the blade support in contact with the skin reduce or
minimize the "skin bulge", thus reducing the risk of nicks
and cuts occurring.

[0023] Another effect is that durability of the blades is
prolonged, since less pressure is applied to the skin thus
resulting in a less aggressive shaving and therefore the
blades wear at a lower rate.

[0024] The provision of a smaller to larger variable in-
ter-blade span means a less aggressive and smoother
shaving thus resulting in the user suffering from fewer
nicks and cuts and skin irritation. A smaller inter-blade
span enhances glideness of the shaver along the shaving
plane.

[0025] This makes the razor cartridge suitable for fre-
quent (daily) shavers. Daily shavers do not need to re-
move such alarge amount of hair compared to infrequent
shavers. Therefore, alarge gap in proximity to the leading
edge of the razor cartridge is less important for frequent
shavers. However, the advantages of the skin support
concept using blades mounted on an inner surface of the
blade support still enables a shave having better glide-
ness. And this effect is provided at the same time that
the rinsability of the cartridge is enhanced owing to the
increased gap in proximity to the trailing edge of the razor
cartridge.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Other characteristics will be apparent from the
accompanying drawings, which form a part of this disclo-
sure. The drawings are intended to further explain the
present disclosure and to enable a person skilled in the
art to practice it. However, the drawings are intended as
non-limiting examples. Common reference numerals on
different figures indicate like or similar features.
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Figure 1 is a perspective view of a shaving razor
assembly.

Figures 2a and 2b show schematic side views of a
portion of a prior art razor cartridge in use.

Figure 3 is a schematic side view of a portion of a
prior art razor cartridge in use.

Figure 4 is a perspective partial exploded view of a
razor cartridge.

Figure 5ais a schematic cutaway side view of a razor
cartridge taken from the embodiment of Figure 4
along axis P-Q.

Figure 5b is a duplicate of the schematic cutaway
side view of the razor cartridge shown in Figure 5a
that has been differently annotated to illustrate the
inter-blade spacing.

Figure 6 is an alternative exploded view of an alter-
native embodiment of a razor cartridge showing the
relative position of an optional trimming blade and/or
skin care element (lubricating strip) sub assembly.
Figure 7 is a perspective detail view of an end of a
cutting member.

Figure 8 is a perspective view of a blade support
member.

Figure 9is a schematic side view of a cutting member
comprising a blade mounting portion disposed on an
inner surface of the respective blade support that, in
use, faces away from a shaving plane.

Figure 10 illustrates a schematic side view of four
razor blades of the razor cartridge according to an
embodiment.

Figure 11 illustrates a side view of a blade arrange-
ment illustrating the reduction in skin bulging when
enabling the blade support member to contact the
skin during shaving.

Figure 12 illustrates a further side view of a blade
arrangement illustrating the benefit of enabling the
blade support member to contact the skin.

Figure 13 illustrates a method of manufacturing a
razor cartridge according to an aspect.

DETAILED DESCRIPTION

[0027] Figure 1isa perspective view of a shaving razor
assembly 1 according to an aspect. The shaving razor
assembly comprises blades which are not driven by a
motor. The shaving razorassembly 1 comprises a handle
2 extending in a handle direction H between a proximal
portion 4 and a distal portion 6 of the handle 2. A razor
cartridge 20 is mounted at the distal portion 6 of the han-
dle 2. The razor cartridge 20 will be presented in more
detail following discussion of the shaving razor assembly
1.

[0028] The mounting of the razor cartridge 20 to the
distal portion 6 of the handle 2 in the illustration is via a
pivotable bearing member 8a enabling a frame of refer-
ence of the handle 2 to vary relative to a frame of refer-
ence of the razor cartridge 20, to thus enable the angle
of the razor cartridge against the skin of a user to vary
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and adapt to changes during use.

[0029] In particular, the razor cartridge 20 pivots rela-
tive to the handle 2 about the longitudinal axis L of the
razor cartridge 20, in use. The pivoting enables the user
to adapt to contours of the body, for example. The lon-
gitudinal axis L of the razor cartridge 20 is substantially
perpendicular to the shaving direction along the handle
2. Another example of a connection mechanism for con-
necting the razor cartridge 20 to the handle 2 is discussed
in W02006/027018 A1. Another alternative isarazor car-
tridge 20 that may pivot relative to a second pivot axis (a
rocking axis), substantially perpendicular to axis L.
[0030] In examples, the pivotable bearing member 8a
may be omitted (notillustrated) and the handle 2 provided
as an integrally connected part of the support of the razor
cartridge 20. In an example, the pivotable bearing mem-
ber 8a may further comprise, or be replaced by, a release
mechanism 5a, 5b, enabling rapid release of an exhaust-
ed razor cartridge from the handle 2.

[0031] In an example, the handle 2 and the support of
the razor cartridge 20 are integrally formed with a pivot-
able bearing member (not illustrated) such as a plastic
spring member.

[0032] In an example, the handle 2 is provided with a
handle grip 9 formed of a rubber, or rubber-like material
to improve gripping friction. In an example, the handle is
provided with a thumb-rest 7 to enable a more secure
grip of the handle 2 by a user.

[0033] Figures 2a and 2b are schematic side views of
a portion of a prior art razor cartridge in use. In conven-
tional razor cartridges with three or more blades, the inter-
blade spanis measured to be constantin arange of about
1.05 mm to 1.5 mm, and the razor blade is mounted on
the top of the blade support.

[0034] The phrase "top of the blade support" for the
purposes of this specification means a side of a blade
support of a razor cartridge that is closest to a shaving
plane SH (skin) of a user when the razor cartridge is in
use, as illustrated in Figures 2a and 2b. When a razor
cartridge with such top-mounted cutting members is
used, aggressive shaving may resultin an increased de-
gree of nicks and cuts and an increased sense of irrita-
tion, because the shaving plane SH (skin) is exclusively
supported by the cutting edges 30 of the blades on the
blade support. This provides the skin with a relatively
small surface to be supported on during shaving, and
causes an increased degree of "bulging" 12 of the shav-
ing plane SH (skin) between the inter-blade gaps.
[0035] Figure 3 is a schematic side view of a portion
of a prior art razor cartridge in use. To reduce the effect
of skin bulging 12, the inter-blade span IBS can be re-
duced, as illustrated in Figure 3. However, this results in
a reduced gap for rinsing, and debris such as foam or
hair can easily block a gap having a narrow inter-blade
span. A greater blade density (number of blades in the
same-sized cartridge) is also required when the IBS be-
tween all blades is reduced.

[0036] According to a first aspect, there is provided a
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razor cartridge 20 comprising: three or more substantially
parallel cutting members disposed between a leading
longitudinal side 24 and a trailing longitudinal side 25 of
the razor cartridge in a shaving direction of the razor car-
tridge.

[0037] Each of the cutting members comprises a blade
support comprising a blade mounting portion disposed
on an inner surface of the respective blade support that,
in use, faces away from a shaving plane SH, and a blade
attached to the blade mounting portion.

[0038] The cutting members are disposed to define a
plurality of inter-blade spans between cutting edges 30
of the blades.

[0039] A leading inter-blade span that is closest to the
leading longitudinal side 24 of the razor cartridge is small-
er than a trailing inter-blade span that is closest to the
trailing longitudinal side 25 of the razor cartridge.
[0040] Figure 4 is a perspective partial exploded view
of a razor cartridge 20 according to an example of the
first aspect. "Partial exploded view" means that some
minor components of the razor cartridge 20 have been
omitted from the exploded view to aid clarity of the draw-
ing.

[0041] The shaving direction S is depicted in Figure 4
using arrow S. In use, the razor cartridge 20 contacts a
shaving plane SH (not shown in Figure 4), and is trans-
lated across the shaving plane SH in the direction of ar-
row S.

[0042] A frame 21 may be fabricated partially or com-
pletely of synthetic materials, such as plastic, resin, or
elastomers. The frame 21 comprises a platform member
22 connectable to a handle 2 of a shaving razor assembly
1 either integrally, or by a connection mechanism such
as a pivotable bearing member 8a or by an interconnect-
ing member (not shown).

[0043] A guard member 23 is provided as a substan-
tially longitudinal edge of the razor cartridge 20. In use,
the guard member 23 is the first portion of the razor car-
tridge 20 to contact uncut hairs, and it is thus located at
a leading longitudinal side 24 of the razor cartridge 20.
The side of the razor cartridge 20 opposite to the leading
longitudinal side of the razor cartridge 20 and opposite
to the shaving direction is the trailing longitudinal side 25
of the razor cartridge 20. The trailing longitudinal side 25
is thus the final portion of the razor cartridge 20 to contact
the shaving plane SH, in use.

[0044] It will be noted that the terms "leading longitu-
dinal side 24" and "trailing longitudinal side 25" are used
to denote specific locations on the razor cartridge 20, and
do not imply or require the absence or presence of a
particular feature. For example, a guard member 23 may
in one example be located at the "leading longitudinal
side 24", and in another example a trimming blade (not
shown in Figure 4) may be located at the "trailing longi-
tudinal side 25" in another example, but it is not essential
that these locations comprise such features.

[0045] The guard member 23, in an example, compris-
es an elastomeric member (not shown in Figure 4). In an



7 EP 3 744 489 B1 8

example, the elastomeric layer comprises one or more
fins extending longitudinally in parallel to the guard mem-
ber 23 and substantially perpendicularly to the shaving
direction. One purpose of such an elastomeric layer is,
for example, to tension the skin prior to cutting.

[0046] The razor cartridge 20 may, in embodiments,
further comprise a cap member at, or near to, the trailing
longitudinal side 25 but this is not illustrated in the em-
bodiment of Figure 4 as an aid to clarity.

[0047] The razor cartridge 20 further comprises a
group of cutting members 29 accommodated in a blade
receiving section 31 of the frame 21. The group of cutting
members 29 comprises a plurality of cutting members
28a-d. The group of cutting members 29 is disposed in
the frame 21 longitudinally and parallel to the shaving
direction SH such that in use, blades of the cutting mem-
bers 28a-d contact a shaving plane SH and cut hair
present on the shaving plane SH as the razor cartridge
20 is moved across the shaving plane SH in the shaving
direction S. The particular design of the group cutting
members 29 will be discussed in detail subsequently. In
an example, a razor cartridge is provided with three cut-
ting members. In an example, a razor cartridge is provid-
ed with four cutting members. In an example, a razor
cartridge is provided with five cutting members. In an
example, a razor cartridge is provided with six cutting
members. In an example, a razor cartridge is provided
with seven or more cutting members.

[0048] The group of cutting members 29 defines a plu-
rality of substantially parallel inter-blade spans. The
number of inter-blade spans is one fewer than the number
of cutting members. The frame 21 further comprises first
retainer 26 and second retainer 27 configured to hold the
razor blades within razor cartridge 20 housing. The frame
21 further comprises first 16 and second 18 side portions.
When the razor cartridge 20 is in an assembled state,
the first and second side portions 16, 18 are configured
to fixedly confine the longitudinal ends of the guard mem-
ber 23, a cap member 29 (if present, not shown in Figure
4) and the group of cutting members 29. The first side
retainer 26 and second retainer 27 may comprise, for
example, plastic, an elastomer, or a metal material and
furthermore may be of a different shape to that illustrated.
[0049] Although not illustrated, a pivotable bearing
member 8b may, in an example be provided on the side
of the razor cartridge 20 configured to connect to a piv-
otable handle 2. Such a pivotable bearing member 8b,
in an example, comprises two or more shell bearings
configured to connect to the pivotable bearing member
8a of the handle 2.

[0050] The cutting members comprised in the group of
cutting members 29 are disposed in the razor cartridge
such that two cutting edges 30 comprised, respectively,
on the two foremost (nearest to the leading side of the
razor cartridge) cutting members of the group of cutting
members 29 define aleadinginter-blade span thatis clos-
est to the leading longitudinal side 24 of the razor car-
tridge 20 and that is greater than a trailing inter-blade
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span defined between the two cutting edges that are clos-
est to the trailing longitudinal side 25 of the razor car-
tridge. The inter-blade spans are illustrated further in Fig-
ure 10 and discussed subsequently.

[0051] The each cutting member in the group of cutting
members 29 comprises a longitudinal blade support 32.
A longitudinal blade is mounted on the blade support 32.
The cutting edge 30 of a cutting member 28a-d is oriented
forward in the direction of shaving S. The blade support
32 of a cutting member 28a-d is an elongated, bent piece
of rigid material. In an example, the blade support 32 is
a metal such as austenitic stainless steel.

[0052] Each cutting member in the group of cutting
members 29 is, in an example, resiliently mounted in a
blade receiving section 31 of the razor cartridge 20. The
blade receiving section 31 comprises a longitudinal
space in the razor cartridge 20 that is sized to accommo-
date the group of cutting members 29. Atleast one cutting
member of the group of cutting members 29, up to all
cutting members in the group of cutting members 29 may
be resiliently mounted in the blade receiving section 31.
Intheillustrated example of Figure 4, the transverse inner
sides of frame 21 comprise a plurality of holding slots 34.
Each holding slot 34 on the transverse inner sides is con-
figured to accept and retain one side of a blade support
32 of a cutting member of the group of cutting members
29 so that the cutting members of the group of cutting
members 29 are held in the blade receiving section 31
with a substantially parallel inter-blade span. Therefore,
as many holding slots 34 are provided in each transverse
inner side of frame 21 as there are blade support mem-
bers.

[0053] Between the blade receiving section 31 and the
handle (in a part adjacent to a handle 2 connection, for
example) there are, in examples, provided one or more
cross members 35 that are integrally formed with the
frame 21. The cross members 35 may comprise a plu-
rality of blade support guides 36 provided as a plurality
of protuberances aligned with the holding slot 34 on the
transverse inner sides of the frame 21. The blade support
guides 36 function to regulate the parallel inter-blade
span in a longitudinal direction.

[0054] As explained above, a razor cartridge 20 ac-
cording to the first aspect has a variable inter-blade span
IBS. Therefore, in one variant, the spacing of the blade
supports 32 is progressively increased between the lead-
ing longitudinal side 24 and the trailing longitudinal side
25 of the razor 20 to generate the variable inter-blade
span IBS. One alternative way to achieve this arrange-
ment is to progressively increase the spacing between
the holding slots 34 provided on the transverse inner
sides in a transverse direction (y to -y) of the razor car-
tridge. The positioning and/or width of the blade support
guides 36 is adjusted commensurately such that the
group of inter blade spaces IBS between cutting edges
30 of the cutting members 28a-d is parallel.

[0055] The razor cartridge 20 of Figure 4 as comprises
four resilient fingers 38a, 38b, 38c, 38d under the first
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retainer 26. The razor cartridge 20 comprises four resil-
ientfingers under the second retainer 27 that are in trans-
verse corresponding alignment with the four resilient fin-
gers 38a, 38b, 38c, 38d under the first retainer 26.
[0056] In total, the eight resilient fingers each exert a
bias force against respective cutting members of the
group of cutting members 29 in the direction of the shav-
ing plane SH such that the cutting members of the group
of cutting members 29 are in a rest position, when as-
sembled. In the rest position, the cutting edges 30 of the
blades 33, at each lateral end of the blades 33 near the
first 26 and second 27 retainers, bear against corre-
sponding stop portions, for example. In an example, the
stop portions may be the first 26 and second 27 retainer.
[0057] Accordingly, the rest position of the cutting
members 28a-d is well defined, enabling a high shaving
precision. Of course, the illustrated biasing arrangement
has many variations. For example, a further plurality of
resilient fingers may be provided on one or more of the
cross members 35. In a simplified razor cartridge design
(such as for low cost, disposable razors), the resilient
fingers may be omitted. A skilled person will appreciate
that the number of resilient fingers 38 to be provided is
related to the number of cutting members 28a-d in the
group of cutting members 29, and that fewer or more
than eight resilient fingers 38 can be provided.

[0058] Figure 5a is a schematic cutaway side view of
a razor cartridge taken from the embodiment of Figure 4
along transverse axis P-Q illustrated by the dotted line
in Figure 4. Where possible, like elements are denoted
with like reference numerals.

[0059] In addition to the features illustrated in partial
exploded view Figure 4, Figure 5a further illustrates a
longitudinal trailing assembly 49 that may, in some ex-
amples, be included as part of a razor cartridge 20 but
is not essential.

[0060] In particular, the longitudinal trailing assembly
49, in examples, comprises a longitudinal skin care ele-
ment50 (e.g. alubricating strip) for applying acompound,
such as a lubricating compound, to the shaving plane
after the cutting edges 30 of the blades have passed over
the shaving plane.

[0061] The longitudinal trailing assembly 49, in exam-
ples, comprises a longitudinal trimming blade 53 dis-
posed on the trailing longitudinal side 25 of the razor car-
tridge 20. The trimming blade 53 may, for example, be
used for trimming hairs that are awkward to reach using
the blades 33 of the group of cutting members 29, such
as extraneous nasal hairs. In an example, the trimming
blade 53 only extends across a proportion of the longi-
tudinal direction of the longitudinal trailing assembly 49,
such as up to three quarters, up to one half, or up to one
quarter.

[0062] Asillustrated, the trimming blade 53 is mounted
on a trimming blade support 54. The assembly of the
trimming blade 53 mounted on a trimming blade support
54 is, in an example, identical to the design of the blade
receiving section 31, blade support32, and blade 33 com-
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prised in the group of cutting members 29 to reduce parts
variation. Alternatively, the trimming blade 53 and trim-
ming blade support 54 are produced to a different design
to the design of the blade receiving section 31, blade
support 32, and blade 33 comprised in the group of cut-
ting members 29.

[0063] For the purposes of this specification, the trim-
ming blade 53 is not comprised within the group of cutting
members 29 intended to contact the shaving plane. For
the purposes of this specification, an inter-blade span is
defined between cutting edges 30a-d of the blades 33a-
d of the group of cutting members 29, however a span
between a cutting edge 53 of the trimming blade and one
of the cutting edges 30a-d of the blades 33a-d of the
group of cutting members 29 is not considered to be an
inter-blade span.

[0064] In an example, the longitudinal trailing assem-
bly 49 comprises a retractable cover 52 as a safety fea-
ture, and to keep the trimming blade 53 sharp when not
in use.

[0065] In common with the frame 21 of the razor, the
longitudinal trailing assembly 49 and/or the retractable
cover 52 may be provided as a plastic or resin material.
In an example the longitudinal trailing assembly 49 is
formed integrally with the frame 21. In an example, the
longitudinal trailing assembly 49 is glued or ultrasonically
welded to the frame 21, for example. In an example, a
razor cartridge 21 is provided without a longitudinal trail-
ing assembly 49 such that the trailing edge of the frame
21 in the shaving direction is the trailing longitudinal side
25 of the razor cartridge 20. In an embodiment where the
razor cartridge 20 comprises the longitudinal trailing as-
sembly 49, the trailing longitudinal side 25 of the longi-
tudinal trailing assembly 49 in the shaving direction is
considered to be the trailing edge of the frame 21 in the
shaving direction.

[0066] Figure 5a illustrates a side view of the holding
slots 34 provided in the first 26 and second 27 retainer
for holding the group of cutting members 29. The plurality
of blade support guides 36 and the plurality of resilient
fingers 38 shown in Figure 4 is not shown in the projection
of Figure 5a to aid clarity.

[0067] Figure 5a illustrates the progressively increas-
ing span in the longitudinal direction between the suc-
cession of holding slots 34 for holding the group of cutting
members 29 provided in the first 16 and second 18 side
portions, in the direction from the leading longitudinal side
24 to the trailing longitudinal side 25.

[0068] Ofcourse, the provision of a succession of hold-
ing slots 34 in the first 26 and second 27 retainers to
support the cutting members of the group of cutting mem-
bers 29 is not essential. The group of cutting members
29 could also be supported using a plurality of blade sup-
port guides 36 (protuberances) positioned on one or
more cross members 35, for example, where the plurality
of blade support guides 36 provide a progressively in-
creasing inter-blade span in the longitudinal direction
from the leading longitudinal side 24 to the trailing longi-
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tudinal side 25 of the razor cartridge 20. In an example,
a plurality of blade support guides 36 and a succession
of holding slots 34 may be used in combination to provide
progressively increasing span in the longitudinal direc-
tion between the leading and the trailing side of the razor
cartridge.

[0069] Figure 5b is a duplicate of the schematic cuta-
way side view of the razor cartridge 20 shown in Figure
5a that has been annotated to denote inter-blade spac-
ing. The longitudinal line on the internal leading longitu-
dinal wall of the blade receiving section 55 that is closest
to a shaving plane SH in use serves as an origin O for
the purposes of the present definition.

[0070] A leading blade 33a to frame 21, span 44 is the
transverse span (substantially aligned with the shaving
direction S) that is perpendicular to the longitudinal ori-
entation of the blades of the group of cutting members
29 that spans the space between the internal leading
longitudinal wall of the blade receiving section 55 that is
closest to a shaving plane SH in use (the origin) and the
cutting edge 30a of the leading blade of the group of
cutting members 29.

[0071] A leadinginter-blade span 40 that is the closest
inter-blade span to the leading longitudinal side 24 of the
razor cartridge is a transverse span (substantially aligned
with the shaving direction S in use) that is substantially
perpendicular to the longitudinal orientation of the blades
of the group of cutting members 29. The leading inter-
blade span 40 begins at a point on cutting edge 30a and
ends on to a corresponding point on the cutting edge 30b
of the first intermediate blade 33b.

[0072] A first intermediate inter-blade span 41 is a
transverse span (substantially aligned with the shaving
direction S in use) that is substantially perpendicular to
the longitudinal orientation of the blades of the group of
cutting members 29. The first intermediate inter-blade
span 41 begins at a point on cutting edge 30b and ends
on a corresponding point on the cutting edge 30c of the
second intermediate blade 33c.

[0073] A trailing inter-blade span 42 is a transverse
span (substantially aligned with the shaving direction S
in use)thatis perpendicularto the longitudinal orientation
of the blades of the group of cutting members 29. The
trailing inter-blade span 42 begins a pointon cutting edge
30c and ends on a corresponding point on the cutting
edge 30d of the blade 33d 33er that is closest to the trail-
ing longitudinal side 25 of the razor cartridge 20.

[0074] Atrailing blade to frame span 45 thatis a trans-
verse span (substantially aligned with the shaving direc-
tion S in use) that is perpendicular to the longitudinal
orientation of the blades of the group of cutting members
29 the cutting edge 30d and a corresponding point on
the internal trailing longitudinal wall of blade receiving
section 56.

[0075] Thus, the total span of the blade receiving sec-
tion 31 corresponds to the sum of spans 44, 40, 41, 42,
and 45. In practice, the total span of the blade receiving
section may be in the range of 7 to 15 mm.
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[0076] As will subsequently be discussed, each blade
mounting portion 71 is disposed on an inner surface 66
of a respective blade support 32 that, in use, faces away
from a shaving plane SH. The cutting edge 30 extends
forward from the front of the blade support 32. However,
the blade support 32 has a non-negligible thickness. For
example, the blade support 32 has a thickness in the
range 0.12 mm - 0.21 mm, and more specifically in the
range 0.155 mm - 0.185, and most specifically 0.17 mm.
[0077] Consequently, anon-negligible span defined as
the transverse span (substantially aligned with the shav-
ing direction S in use) that is perpendicular to the longi-
tudinal orientation exists between each cutting edge 30
and the blade-mounting end of each blade support 32 of
each cutting member of the group of cutting members
29. This may be referred to as a cutting edge to blade
span 43 of a respective cutting member. The edge sup-
port span may be derived using trigonometry based on
the thickness of the blade support 32 and the tilt angle
relative to the shaving plane of the blade receiving section
31 of the blade support 32.

[0078] In an example, each blade support 32 of the
group of cutting members 29 is identical and has the
same thickness T2 and the same tiltangle A. In this case,
the cutting edge to blade span 43a, 43b, 43c, and 43d
are identical.

[0079] In an example, one or more of the cutting edge
to blade spans 43a, 43b, 43c, and 43d are in the range
0.3 mm to 0.6 mm, and specifically 0.5 mm.

[0080] Inan example, atleast one blade support 32 of
the group of cutting members 29 has a different thickness
and/or tilt angle to the remainder of the blade supports
32. Inthis case, at least one a cutting edge to blade span
43a will differ from the remainder. An effect is that indi-
vidual a cutting edge to blade span 43a-43d may be in-
dividually tuned to provide further fine control over skin
bulge effects. For example, the cutting edge to blade
span43a-43d may be designed to progressively increase
or decrease.

[0081] Aleading blade toframe span 44 is atransverse
span (substantially aligned with the shaving direction S
in use) that is perpendicular to the longitudinal orientation
of the blades of the group of cutting members 29. The
leading blade to frame span begins at a point on the in-
ternal leading longitudinal wall 55 that is, in an example,
closest to the shaving plane SH.

[0082] The leading blade to frame span ends at a cor-
responding point on the cutting edge 30a of the blade
33a of the leading cutting member 28a that is in an ex-
ample, closest to the shaving plane SH.

[0083] In an example the leading frame to blade span
44 is 0.5 mm to 0.9 mm, and specifically 0.7 mm.
[0084] A trailing blade to frame span 45 is a transverse
span (substantially aligned with the shaving direction S
in use) that is perpendicular to the longitudinal orientation
of the blades of the group of cutting members 29. The
trailing blade to frame span begins at a pointon the cutting
edge 30d of the blade 33d of the trailing cutting member
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28d.

[0085] The trailing blade to frame span 45 ends at a
corresponding point on the internal trailing longitudinal
wall 56 that s, in an example, closestto the shaving plane
SH.

[0086] In an example, the trailing frame to blade span
44 is 1.6 mm to 2.0 mm, and specifically 1.8 mm.
[0087] In an example, the leading blade to frame span
44 is greater than the trailing blade to frame span 45.
[0088] In an example, the leading blade to frame span
44 is smaller than the trailing blade to frame span 45.
[0089] In an example, the leading blade to frame span
44 is substantially equal to than the trailing blade to frame
span 45.

[0090] In an example, the leading blade to frame span
44 is greater than the leading inter-blade span 40.
[0091] In an example, the leading blade to frame span
44 is substantially equal to than the leading inter-blade
span 40.

[0092] In an example, the leading blade to frame span
44 is smaller than to the leading inter-blade span 40.
[0093] In an example, the trailing blade to frame span
45 is greater than the trailing inter-blade span 42.
[0094] In an example, the trailing blade to frame span
45 is substantially equal to the trailing inter-blade span
42,

[0095] In an example, the trailing blade to frame span
45 is smaller than the trailing inter-blade span 42.
[0096] In anexample, the firstintermediate inter-blade
span 41 and the second intermediate inter-blade span
42 are each substantially equal to the leading inter-blade
span 40.

[0097] Inanexample, the firstintermediate inter-blade
span 41 and the second intermediate inter-blade span
are each substantially equal to the trailing inter-blade
span 42.

[0098] Inanexample, the first intermediate inter-blade
span 41 is greater than the leading inter-blade span 41
and smaller than the second intermediate inter-blade
span.

[0099] In an example, the second intermediate inter-
blade span is equal to the trailing inter-blade span 42. In
an example, a leading inter-blade span that is closest to
the leading longitudinal side of the razor cartridge is
smaller than a trailing inter-blade span that is closest to
the trailing longitudinal side of the razor cartridge.
[0100] Figure 5b also illustrates a first debris run-off
portion 46, a second debris run-off portion 47, and a third
debris run-off portion 48. The width of the debris run-off
portions is defined by the relative spacing of the cutting
members of the group of cutting members 29. As illus-
trated, the first debris run-off portion 46 is narrower than
the second debris run-off portion 47, which in turn is nar-
rower than the third debris run-off portion 48. An effect
of this is that, in use, a greater amount of hair clippings
and foam can be removed via the debris run-off portions
(such as debris run-off portion 48) that are progressively
closer to the trailing edge of the razor cartridge 20.
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[0101] Design of the size of the leading blade to frame
span 44 and/or the trailing blade to frame span 45 is
optional. The leading blade to frame span 44 may be
larger than, equal to, or smaller than the leading inter-
blade span 40. The trailing blade to frame span 45 may
be larger than, equal to, or smaller than the trailing inter-
blade span 42.

[0102] The leading inter-blade span 40 is smaller than
the trailing inter-blade span 42.

[0103] Inanexample, the firstintermediate inter-blade
span is equal to, or greater than, the leading inter-blade
span.

[0104] Inanexample, the firstintermediate inter-blade
span is equal to, or smaller than, the trailing inter-blade
span.

[0105] Although arazor cartridge with four blades 33a-
d has been illustrated, the present specification also in-
cludes a razor cartridge comprising three blades, or
greater than four blades. For example, five substantially
parallel cutting members 28a-d may be disposed in a
shaving direction of the razor cartridge 20, wherein a sec-
ond intermediate inter-blade span is defined adjacent to
the trailing inter-blade span 42.

[0106] Inanexample, the firstintermediate inter-blade
span 41 and the second intermediate inter-blade span
are each substantially equal to the leading inter-blade
span.

[0107] Inanexample, the firstintermediate inter-blade
span 41 and the second intermediate inter-blade span
are each substantially equal to the trailing inter-blade
span 42.

[0108] Inanexample, the firstintermediate inter-blade
span is greater than the leading inter-blade span 40 and
smaller than the second intermediate inter-blade span.
[0109] In an example, the second intermediate inter-
blade span is equal to the trailing inter-blade span 42.
[0110] In an example, consecutive inter-blade spans
of the razor cartridge successively increase between the
leading longitudinal side 24 and the trailing longitudinal
side 25 of the razor cartridge in the shaving direction.
[0111] Inanexample, each of the blade supports 32a-
d comprises a shaving plane contact portion 58 that is
configured, in use, to contact the shaving plane SH in
addition to the cutting edges 30 of the blades, thereby
reducing the pressure at each cutting edge contact point
with the shaving plane. The pressure at the cutting edge
contact points may therefore be reduced, compared to a
conventional razor head, but glideness performance re-
mains improved.

[0112] Figure 7 is a perspective cutaway view of an
end of a cutting member 28. The cutting member 28 is a
sub-assembly comprising a longitudinal blade 33 mount-
ed on a longitudinal blade support 32. The lower portion
of the blade support 60 is suitable for being held in the
holding slots 34 of the frame 21 of the razor cartridge. A
bend 62 of the longitudinal blade support 32 defines an
angle of approach of the longitudinal blade 33 to the shav-
ing plane SH.
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[0113] Turning briefly to Figure 9, the approach angle
A defines the angle of declination of the inner surface of
the blade support 66 from the reference of the blade sup-
port 32. In an example, A is an acute angle, specifically
between 60 and 75 degrees, more specifically 68 de-
grees.

[0114] Returning to Figure 7, the longitudinal blade 33
comprises a cutting edge 30 capable of cutting hairs. In
an example, a rounded indent is cut from the sheet metal
forming the blade support 32.

[0115] Conventionally, a blade is mounted on the outer
surface of a blade support, such that in use, no part of
the blade support comes into contact with shaving plane
SH.

[0116] Notably, in the present aspects and embodi-
ments, a blade mounting portion 71 of the blade support
32is disposed on aninner surface of the respective blade
support that, in use, faces away from a shaving plane
SH, and a blade attached to the blade mounting portion
71 as shown in Figure 7.

[0117] According to the present approach, the blade
33 is mounted on an inner surface of the respective blade
support and projects from underneath the inner surface
defining a cutting edge to blade span 43 between a cut-
ting edge 30 of the blade and the end of the blade support
32 towards the shaving plane SH. In use, as the cutting
member 28 contacts the shaving plane SH, both the cut-
ting edge of the blade 30 and the end of the blade support
32 contact the shaving simultaneously, leading to a re-
duction in the force exerted on the shaving plane SH
exerted by a single cutting edge, for example.

[0118] In other words, the position of a blade 33 on a
blade support 32 when a cutting member 28a-d is mount-
ed in the razor cartridge is defined by the fact that an
imaginary tangent provided from the surface of the blade
33 that is directed away from the shaving plane SH does
not pass through any point of the blade support 32 that
the blade 33 is mounted on.

[0119] A further definition of the position of a blade 33
on the blade supportis that when a cutting member 28a-
d is mounted in the razor cartridge, an imaginary tangent
provided from the portion of the blade 33 in contact with
the blade mounting portion 71 that is directed towards
the shaving plane SH in use passes through the blade
support 32 that the blade 33 is mounted on.

[0120] Figure 8 is a perspective view of a longitudinal
blade support member 32 without a blade. It comprises
substantially elongated flat lower portion 60, a substan-
tially elongated flat top side 65, and a radius bend portion
62. The radius bend portion 62 may have an inner radius
of curvature RO that is more than 0.1 mm. The radius
bend portion 62 may have an inner radius of curvature
RO that is less than 0.9 mm. A minimum recommended
inner radius of curvature RO of sheet metal should be at
least the same as its thickness T. A safety factor of the
thickness of the blade support 32 may be applied. By
multiplying the safety factor with the preferable thickness
of T (around 0.17 mm), the radius of curvature RO may
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be approximately 0.25 mm, specifically between 0.16 mm
and 0.40 mm, and most specifically between 0.25 mm or
0.28 mm.

[0121] Figure 9 is a schematic side view of a cutting
member 28 comprising a blade mounting portion 71 dis-
posed on an inner surface of a blade support that, in use,
faces away from a shaving plane SH.

[0122] As discussed, the blade support 32 may be
made from a flat sheet metal part which is bent before
welding of the blade 33 on the inner surface 66 of the
blade support 32. The cutting member 28 thus comprises
a blade 33 (razor blade).

[0123] The blade 33 has, in its flat portion, a thickness
T1 about 0.1 mm (for example, between 0.04 and 0.11
mm). The total length L2 of the blade 33 between the
cutting edge 30 of the blade 33 and the opposite back
edge oftheblade 33 isabout 1 mm (forexample, between
0.8 mm and 1.3 mm). The portion of the blade 33 that is
in contact with the inner surface 66 of a blade support
that, in use, faces away from a shaving plane SH has a
length L1 that is about 0.49 mm +/- 0.1 mm long. In this
way, a good retention of the blade on the underside of
the blade support 32 (the inner surface of the blade sup-
port 32) is ensured.

[0124] Inanexample, the height of the cutting member
28 H is between 2.53 mm and 2.63 mm, particularly 2.58
mm.

[0125] In an example, the front end 72 of the blade
support is rounded or chamfered to improve glideness
properties of the cutting member.

[0126] In an example, the blade 33 may be positioned
on the inner surface 66 of the blade support 32 to adjust
the exposure E of the cutting edge 30 positively or neg-
atively compared to the shaving plane SH. The exposure
is a measure of how prominently the cutting edge 30 of
a blade protrudes above or sinks below the end 72 of its
blade support.

[0127] In an example, the blade 33 may be positioned
to have an exposure relative to the shaving plane SH in
the range -80 um to +80 um, specifically an exposure of
about -75 um, -65 um, -60 um, -55 um, -50 um, -45 um,
-40 um, -35um, -30 um, -25 um, -20 um, -15 um, -10 um,
-5um, 0 um, 5um, 10 um, 15 um, 20 um, 25 um, 30 um,
35 um, 40 um, 45 um, 50 um, 55 um, 60 um, 65 um, 70
um, or 75 um.

[0128] The length L3 of the cutting member 28, be-
tween the cutting edge 30 and the outer face of the lower
portion of the blade support 32 is about 1.0 mm (for ex-
ample, between 0.9 mm and 1.6 mm).

[0129] The blade 33 is fixed on the inner surface 66 of
the blade support by any known means, such as by laser
spot welding. In examples, the blade 33 is fixed on the
inner surface 66 of the blade support by a plurality of spot
welds (for example, between ten and sixteen spot welds)
distributed along the longitudinal dimension of the blade
support 32. Each of the spot welds may be performed on
the inner face 70 of blade 33. Alternatively, each of the
spot welds may be carried out on the outer surface of the
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blade support 68, or a mixture of the two.

[0130] Figure 10illustrates an example schematic side
view of a group of cutting members 29 with inter blade
spans in accordance with one exemplary implementa-
tion. Four razor blades of the razor cartridge according
to an embodiment. Figure 10 illustrates that the leading
inter blade span 40 is smaller than trailing inter-blade
span 42.

[0131] In Figure 10, the first intermediate inter-blade
span 41 is greater than the leading inter blade span 40
but smaller than trailing inter-blade span 42, however this
is not an essential feature. For example, the first inter-
mediate inter-blade span 41 may be equal to the trailing
inter-blade span 42.

[0132] Specific measurements of the separation dis-
tance ranges inter-blade spans will now be discussed. A
skilled person will appreciate that many choices and com-
binations of inter-blade spans may be made that satisfy
the above-discussed features of the razor cartridge 20,
and that the following discussion is not limited to the dis-
closed values.

[0133] In an example, the trailing inter blade span 40
is within a range of 1.6 mmto 2.2 mm, 1.70 mm to 2 mm,
or 1.75 mm to 1.95 mm.

[0134] Whenthree cutting members 28a-c are present,
the trailing inter blade spans defined above may still ap-
ply, in combination with a leading inter-blade span 42 in
a range of 1.6 mm to 2.2 mm, 1.70 mm to 2.00 mm, or
within 1.75 mm to 1.95 mm.

[0135] In an example, the trailing inter blade span 40
is within a range of 1.7 mm to 2.2 mm, 1.8 mm to 2.0
mm, or is 1.85 mm.

[0136] In anexample, the firstintermediate inter blade
span 41 is within a range of 1.55 mm to 1.95 mm, 1.60
mm to 1.80 mm, oris 1.70 mm.

[0137] In an example, the leading blade to frame span
44 is within a range of 0.4 - 1.0 mm, 0.5mm to 0.8mm,
oris 0.7 mm.

[0138] In an example, the trailing blade to frame span
45 is within a range of 1.7 mm to 2.2 mm, 1.8 mm to 2.0
mm, or is 1.85 mm.

[0139] However, any possibly combination of inter-
blade spans is possible, provided a leading inter-blade
span that is closest (or closer) to the leading longitudinal
side 24 of the razor cartridge is smaller than a trailing
inter-blade span that is closest (or closer) to the trailing
longitudinal side 25 of the razor cartridge.

[0140] The ranges discussed above are generally in-
creased as compared to conventional razor cartridges.
The rinsability of a cartridge as discussed herein is gen-
erally improved, because more space is available be-
tween the trailing cutting members 28a-d for debris to
flow off closer to the trailing edge of the razor cartridge
20. The size of skin bulges is also reduced, resulting in
an improved shaving performance.

[0141] The blades towards the front of the razor car-
tridge 20 accordingly have a narrower IBS, that further
reduces the risk of nicks and cuts. Therefore, a safer
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shaving experience is provided. Providing the blade sup-
port "on top" of the blade provides an additional skin-
contacting element (as well as the cutting edges 30 of
the blades) which supports the skin during shaving. Be-
cause frequent shavers do not generate as much debris
when shaving, it is not as critical that a large amount of
debris needs to be conducted away from the inter-blade
gap that is closer to the leading edge of the razor car-
tridge.

[0142] Figure 11 illustrates a side view of a blade ar-
rangement illustrating the reduction in skin bulging when
enabling the blade support member to contact the skin
during shaving.

[0143] Figure 12 illustrates a further side view of a
blade arrangement illustrating the benefit of enabling the
blade support member to contact the skin.

[0144] Figure 13 illustrates a method of manufacturing
a razor cartridge according to a further aspect.

[0145] The method comprises:

obtaining 74 a razor cartridge housing and three or
more cutting members 28a-c, wherein each of the
cutting members 28a-c comprises a blade support
comprising a blade mounting portion 71 disposed on
an inner surface 66 of the respective blade support
that in use faces away from a shaving plane (SH)
and a blade attached to the blade mounting portion
71; and

disposing the three or more cutting members 28a-d
between a leading longitudinal side 24 and a trailing
longitudinal side 25 of the razor cartridge housing in
a shaving direction of the razor cartridge, wherein in
use, the inner surface of the respective blade support
faces away from a shaving plane (SH);

wherein the cutting members 28a-d define a plurality
of inter-blade spans between cutting edges 30 of the
blades; and

wherein a leading inter-blade span that is closest to
the leading longitudinal side 24 of the razor cartridge
is smaller than a trailing inter-blade span that is clos-
est to the trailing longitudinal side 25 of the razor
cartridge.

[0146] Figure 1 illustrates a shaving razor assembly 1
according to a further aspect. The shaving razor assem-
bly 1 comprises a razor handle 2 and a razor cartridge
20 according to the first aspect or one of its embodiments,
wherein the razor cartridge is either releasably attached
to the razor handle via a pivotable 8 or non-pivotable
connection, integrally formed with the razor handle via a
non-pivotable connection, or integrally formed with the
razor handle via a pivotable connection.

[0147] According to a further aspect, there is provided
a kit of parts comprising a razor handle 2 and a razor
cartridge holder comprising a plurality of razor cartridges
razor cartridge 20 according to the first aspect or its em-
bodiments.

[0148] In the preceding specification, a razor blade
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comprising at least three cutting members 28a-c accord-
ing to the aspect may have fourth and fifth blades, ac-
cording to specific embodiments. The leading inter-blade
span, the trailing inter-blade blade span, the first inter-
mediate blade span, and where relevant the second inter-
blade span are defined between the cutting edges 30 of
the respective three, four, or five blades. For example,
in the case of three cutting members 28a-c, a first inter-
mediate blade span, and second inter-blade span and
not present. In an embodiment with four cutting members
28a-d, a second intermediate inter-blade span it not
present. In an embodiment with five blades, the leading
inter-blade span, first and second intermediate inter-
blade spans, and a trailing inter-blade span are present.
[0149] In the preceding specification, numerous spe-
cific details are set forth in order to provide a thorough
understanding. It will be apparent, however, to one hav-
ing ordinary skill in the art that the specific detail need
not be employed to practice the present disclosure. In
other instances, well-known materials or methods have
not been described in detail in order to avoid obscuring
the present disclosure.

REFERENCE NUMERALS

[0150]

S Shaving direction

SH Shaving plane

L Longitudinal direction
IBS inter blade span

RO inner radius of curvature
T Razor blade thickness
T2 Blade support thickness
1 Shaving razor assembly
2 Handle

4 proximal portions
5a,5b  release mechanism

6 distal portion

7 thumb rest

8 pivotable bearing member
9 handle grips

12 bulging

14 skin contact point

16 first side portion

18 second side portion

20 razor cartridge

21 frame

22 platform member

23 guard member

24 leading longitudinal side
25 trailing longitudinal side
26 first retainer

27 second retainer

28a-d cutting member

29 group of cutting members
30a-d cutting edge

31a-d blade receiving section
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1"

32 blade support
33a-d blade

34a-d holding slots
35 cross member

36 blade support guide

38a-d resilient finger

40 leading inter blade span

41 first intermediate inter blade span

42 trailing inter-blade span

43a-d cutting edge to blade span

44 leading blade to frame span

45 trailing blade to frame span

46 first debris run-off portion

47 second debris run-off portion

48 third debris run-off portion

49 longitudinal trailing assembly

50 longitudinal skin care element

52 retractable cover

53 trimming blade

54 trimming blade support

55 internal leading longitudinal wall of blade
receiving section 31

56 internal trailing longitudinal wall of blade re-
ceiving section 31

58 shaving plane contact portion

60 lower portion of blade support

62 radius bend

64 rounded indent

65 top side of blade support member

66 inner surface of blade support

68 outer surface of blade support

70 inner face of blade

71 blade mounting portion

72 rounded front end of blade support

74 obtaining a razor cartridge housing and
three or more cutting members...

76 disposing the three or more cutting mem-
bers...

Claims
1. A razor cartridge (20) comprising:

- three or more substantially parallel cutting
members (28a-d) disposed between a leading
longitudinal side (24) and a trailing longitudinal
side (25) of the razor cartridge in a shaving di-
rection (S) of the razor cartridge;

wherein each of the cutting members (28a-
d) comprises a blade support (32) compris-
ing a blade mounting portion (71) disposed
on an inner surface (66) of the respective
blade support that, in use, faces away from
a shaving plane (SH), and a blade (33) at-
tached to the blade mounting portion (71);
wherein the cutting members (28a-d) are
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disposed to define a plurality of inter-blade
spans (40, 41, 42) between cutting edges
(30) of the blades; and

wherein a leading inter-blade span (40) that
is closer to the leading longitudinal side (24)
of the razor cartridge than a trailing inter-
blade span (42) is smaller than the trailing
inter-blade span (42) that is closer to the
trailing longitudinal side (25) of the razor
cartridge than the leading inter-blade span;
and wherein the razor cartridge further com-
prises:

- a fourth substantially parallel cutting member
disposed between the leading (24) and trailing
(25) longitudinal sides of the razor cartridge in
the shaving direction (S) of the razor cartridge,
wherein a first intermediate inter-blade span
(41)is further defined between the leading inter-
blade span (40) and the trailing inter-blade span
(42), wherein the first intermediate inter-blade
span (41) is greater than the leading inter-blade
span (40).

2. A razor cartridge (20) according to claim 1, further

comprising:

- firstand second debris run-off portions (46, 48)
arranged at least in correspondence with the
leading inter-blade span (40) and the trailing in-
ter-blade span (42), respectively, wherein the
second debris run-off portion (48) is dimen-
sioned to conduct relatively more debris than
the first debris run-off portion (46) out of the re-
spective leading or trailing longitudinal inter-
blade spans (40, 42) during shaving and/or rins-

ing.

The razor cartridge (20) according to claim 1,
wherein the first intermediate inter-blade span (41)
is equal to, or smaller than, the trailing inter-blade
span (42).

The razor cartridge (20) according to any one of the
preceding claims,

wherein the trailing inter-blade span (42) is in the
range 1.70 mm to 2.20 mm, more specifically from
1.80 mm to 2.00 mm, and most specifically 1.85 mm.

The razor cartridge (20) according to claim 1,
wherein the first intermediate inter-blade span (41)
isintherange 1.55 mmto 1.95 mm, more specifically
from 1.60mm to 1.80 mm, and most specifically 1.70
mm.

The razor cartridge (20) according to any one of
claims 1 to 3,
wherein the first intermediate inter-blade span (41),
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and/or the trailing inter-blade span (42) are in the
range 1.6 mm to 2.2 mm, more specifically from 1.70
mm to 2.00 mm, or 1.75 mm to 1.95 mm.

The razor cartridge (20) according to one of the pre-
ceding claims, comprising:

- afifth substantially parallel cutting member dis-
posed in a shaving direction (S) of the razor car-
tridge, wherein a second intermediate inter-
blade span is defined adjacent to the trailing in-
ter-blade span (42).

The razor cartridge (20) according to one of the pre-
ceding claims,

wherein each of the blade supports (32) comprise a
shaving plane contact portion that is configured, in
use, to contact the shaving plane (SH) in addition to
the cutting edges (30a, 30b, 30c, 30d) of the blades,
thereby reducing the pressure at cutting edge con-
tact points with the shaving plane.

The razor cartridge (20) according to one of the pre-
ceding claims,

wherein consecutive inter-blade spans (40, 41, 42)
of the razor cartridge successively increase between
the leading longitudinal side (24) and the trailing lon-
gitudinal side (25) of the razor cartridge in the shav-
ing direction (S).

A method of manufacturing a razor cartridge com-
prising:

obtaining (74) a razor cartridge housing and
three or more cutting members (28a-d), wherein
each of the cutting members (28a-d) comprises
a blade support (32) comprising a blade mount-
ing portion (71) disposed on an inner surface
(66) of the respective blade support that in use
faces away from a shaving plane (SH) and a
blade attached to the blade mounting portion;
and

disposing (76) the cutting members (28a-d) be-
tween a leading longitudinal side (24) and a trail-
ing longitudinal side (25) of the razor cartridge
housing in a shaving direction (S) of the razor
cartridge, wherein in use, the inner surface of
the respective blade support faces away from a
shaving plane (SH);

wherein the cutting members (28a-d) define a
plurality of inter-blade spans between cutting
edges of the blades;

wherein a leading inter-blade span (40) that is
closertothe leading longitudinal side of the razor
cartridge than a trailing inter-blade span (42) is
smaller than the trailing inter-blade span that is
closer to the trailing longitudinal side of the razor
cartridge than the leading inter-blade span; and
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further disposing in the razor cartridge:

- afourth substantially parallel cutting mem-
ber between the leading (24) and trailing
(25) longitudinal sides of the razor cartridge
in the shaving direction (S) of the razor car-
tridge, wherein a first intermediate inter-
blade span (41) is further defined between
the leading inter-blade span (40) and the
trailing inter-blade span (42), wherein the
first intermediate inter-blade span (41) is
greater than the leading inter-blade span
(40).

11. A shaving razor assembly (1) comprising:

- arazor handle (2);

- arazor cartridge (20) according to one of claims
1 to 9, wherein the razor cartridge is either re-
leasably attached to the razor handle via a piv-
otable (8) or non-pivotable connection, integrally
formed with the razor handle via a non-pivotable
connection, or integrally formed with the razor
handle via a pivotable connection.

12. A kit of parts comprising:

- arazor handle; and

- a razor cartridge holder comprising a plurality
of razor cartridges (20) according to one of
claims 1to0 9.

Patentanspriiche

Rasiererkartusche (20), umfassend:

- drei oder mehr im Wesentlichen parallele
Schneidelemente (28a-d), die zwischen einer
vorderen Langsseite (24) und einer hinteren
Langsseite (25) der Rasiererkartusche in einer
Rasierrichtung (S) der Rasiererkartusche ange-
ordnet sind;

wobei jedes der Schneidelemente (28a-d)
eine Klingenhalterung (32) umfasst, die ei-
nen Klingenbefestigungsabschnitt (71) um-
fasst, der auf einer Innenoberflache (66) der
jeweiligen Klingenhalterung angeordnet ist,
die im Gebrauch von einer Rasierebene
(SH) abgewandt ist, und eine Klinge (33),
die an dem Klingenbefestigungsabschnitt
(71) angebracht ist;

wobei die Schneidelemente (28a-d) so an-
geordnet sind, dass sie eine Vielzahl von
Spannen zwischen den Klingen (40, 41, 42)
zwischen den Kanten (30) der Klingen de-
finieren, und
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wobei eine vordere Spanne zwischen den
Klingen (40), die naher an der vorderen
Langsseite (24) der Rasiererkartusche liegt
als eine hintere Spanne zwischen den Klin-
gen (42), kleiner ist als die hintere Spanne
zwischen den Klingen (42), die naher an der
hinteren Langsseite (25) der Rasiererkartu-
sche liegt als die vordere Spanne zwischen
den Klingen; wobei die Rasiererkartusche
ferner Folgendes umfasst:

- ein viertes, im Wesentlichen paralleles Schnei-
delement, das zwischen der vorderen (24) und
der hinteren (25) Langsseite der Rasiererkartu-
sche in der Rasierrichtung (S) der Rasiererkar-
tusche angeordnet ist, wobei ferner eine erste
mittlere Spanne zwischen den Klingen (41) zwi-
schen der vorderen Spanne zwischen den Klin-
gen (40) und der hinteren Spanne zwischen den
Klingen (42) definiert ist, wobei die erste mittlere
Spanne zwischen den Klingen (41) groRer ist
als die vordere Spanne zwischen den Klingen
(40).

2. Rasiererkartusche (20) nach Anspruch 1, ferner um-

fassend:

- erste und zweite Abflussabschnitte (46, 48),
die zumindest in Ubereinstimmung mit der vor-
deren Spanne (40) zwischen den Klingen und
der hinteren Spanne (42) zwischen den Klingen
angeordnet sind, wobei der zweite Abflussab-
schnitt (48) so dimensioniert ist, dass er wah-
rend des Rasierens und/oder Spulens verhalt-
nismafig mehr Schmutz als der erste Abfluss-
abschnitt (46) aus der jeweiligen vorderen oder
hinteren Spanne (40, 42) zwischen den Klingen
in Langsrichtung ableitet.

Rasiererkartusche (20) nach Anspruch 1,

wobei die erste Spanne (41) zwischen den Klingen
gleich oder kleiner ist als die hintere Spanne (42)
zwischen den Klingen.

Rasiererkartusche (20) nach einem der vorangehen-
den Anspriiche,

wobei die hintere Spanne (42) zwischen den Klingen
im Bereich von 1,70 mm bis 2,20 mm liegt, insbe-
sondere von 1,80 mm bis 2,00 mm, und ganz be-
sonders 1,85 mm.

Rasiererkartusche (20) nach Anspruch 1,

wobei die erste mittlere Spanne zwischen den Klin-
gen (41) im Bereich von 1,55 mm bis 1,95 mm liegt,
insbesondere von 1,60 mm bis 1,80 mm, und ganz
besonders 1,70 mm.

Rasiererkartusche (20) nach einem der Anspriiche
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1 bis 3,

wobei die erste mittlere Spanne zwischen den Klin-
gen (41) und/oder die hintere Spanne zwischen den
Klingen (42) im Bereich von 1,6 mm bis 2,2 mm,
insbesondere von 1,70 mm bis 2,00 mm oder 1,75
mm bis 1,95 mm liegt.

Rasiererkartusche (20) nach einem der vorangehen-
den Anspriiche, umfassend:

- ein funftes, im Wesentlichen paralleles Schnei-
delement, das in einer Rasierrichtung (S) der
Rasiererkartusche angeordnet ist, wobei eine
zweite mittlere Spanne zwischen den Klingen
neben der hinteren Spanne zwischen den Klin-
gen (42) definiert ist.

Rasiererkartusche (20) nach einem der vorangehen-
den Anspriiche,

wobei jede der Klingenhalterungen (32) einen Ab-
schnitt flir den Kontakt mit der Rasierebene umfasst,
der so konfiguriert ist, dass er im Gebrauch die Ra-
sierebene (SH) zusatzlich zu den Schneidkanten
(30a, 30b, 30c, 30d) der Klingen bertihrt, wodurch
der Druck an den Kontaktpunkten der Schneidkan-
ten mit der Rasierebene verringert wird.

Rasiererkartusche (20) nach einem der vorangehen-
den Anspriiche,

wobei aufeinanderfolgende Spannen zwischen den
Klingen (40, 41, 42) der Rasiererkartusche zwischen
der vorderen Langsseite (24) und der hinteren
Langsseite (25) der Rasiererkartusche in Rasierrich-
tung (S) sukzessive zunehmen.

Verfahren zur Herstellung einer Rasiererkartusche,
umfassend:

Ermitteln (74) eines Gehauses fir eine Ra-
siererkartusche und von drei oder mehr Schnei-
delementen (28a-d), wobei jedes der Schneid-
elemente (28a-d) eine Klingenhalterung (32)
umfasst, die einen Klingenbefestigungsab-
schnitt (71) umfasst, der auf einer Innenoberfla-
che (66) der jeweiligen Klingenhalterung ange-
ordnet ist, die im Gebrauch von einer Rasiere-
bene (SH) abgewandst ist, und eine an dem Klin-
genbefestigungsabschnitt angebrachte Klinge;
und

Anordnen (76) der Schneidelemente (28a-d)
zwischen einer vorderen Langsseite (24) und ei-
ner hinteren Langsseite (25) des Gehauses der
Rasiererkartusche in einer Rasierrichtung (S)
der Rasiererkartusche, wobei im Gebrauch die
Innenoberflache der jeweiligen Klingenhalte-
rung von einer Rasierebene (SH) weg weist;
wobei die Schneidelemente (28a-d) eine Viel-
zahl von Spannen zwischen den Klingen defi-
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nieren, die zwischen den Kanten der Klingen lie-
gen;

wobei eine vordere Spanne zwischen den Klin-
gen (40), die naher an der vorderen Langsseite
der Rasiererkartusche liegt als eine hintere
Spanne zwischen den Klingen (42), kleiner ist
als die hintere Spanne zwischen den Klingen,
die naher an der hinteren Langsseite der Ra-
siererkartusche liegt als die vordere Spanne
zwischen den Klingen; und ferner in der Ra-
siererkartusche anzuordnen:

- ein viertes, im Wesentlichen paralleles
Schneidelement zwischen der vorderen
(24) und der hinteren (25) Langsseite der
Rasiererkartusche in der Rasierrichtung (S)
der Rasiererkartusche, wobei ferner eine
erste mittlere Spanne zwischen denKlingen
(41) zwischen der vorderen Spanne zwi-
schen den Klingen (40) und der hinteren
Spanne zwischen den Klingen (42) definiert
ist, wobei die erste mittlere Spanne zwi-
schen den Klingen (41) gréRer als die vor-
dere Spanne zwischen den Klingen (40) ist.

11. Rasiereranordnung (1), umfassend:

- einen Rasiergriff (2);

- eine Rasiererkartusche (20) nach einem der
Anspriche 1 bis 9, wobei die Rasiererkartusche
entweder Uber eine schwenkbare (8) oder nicht
schwenkbare Verbindung I6sbar am Rasierer-
griff angebracht ist, Gber eine nicht schwenkba-
re Verbindung integral mit dem Rasierergriff
ausgebildetist oder Gber eine schwenkbare Ver-
bindung integral mit dem Rasierergriff ausgebil-
det ist.

12. Kit von Teilen, umfassend:

- einen Rasiergriff; und

- einen Halter fir Rasiererkartuschen, der eine
Vielzahl von Rasiererkartuschen (20) nach ei-
nem der Anspriche 1 bis 9 umfasst.

Revendications

Cartouche de rasoir (20) comprenant :

- trois éléments de coupe ou plus sensiblement
paralléles (28a-d) disposés entre un coté longi-
tudinal avant (24) et un cété longitudinal arriere
(25) de la cartouche de rasoir dans une direction
de rasage (S) de la cartouche de rasoir ;

chacun des éléments de coupe (28a-d)
comprenant un support de lame (32) com-
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prenant une partie de montage de lame (71)
disposée sur une surface interne (66) du
support de lame respectif qui, lors de I'utili-
sation, est tourné a I'opposé d’un plan de
rasage (SH), etune lame (33) fixée ala par-
tie de montage de lame (71) ;

les éléments de coupe (28a-d) étant dispo-
sés de fagon a définir une pluralité de por-
tées entre-lames (40,41, 42) entreles bords
de coupe (30) des lames ; et

une portée entre-lames avant (40), qui est
plus proche du c6té longitudinal avant (24)
de la cartouche de rasoir qu'une portée en-
tre-lames arriere (42), étant inférieure a la
portée entre-lames arriére (42) qui est plus
proche du c6té longitudinal arriere (25) de
la cartouche de rasoir que la portée entre-
lames avant ; etla cartouche de rasoir com-
prenant en outre :

- un quatrieme élément de coupe sensiblement
parallele disposé entre les cotés longitudinaux
avant (24) et arriere (25) de la cartouche de ra-
soir dans la direction de rasage (S) de la cartou-
che de rasoir, une premiére portée entre-lames
intermédiaire (41) étant en outre définie entre la
portée entre-lames avant (40) et la portée entre-
lames arriere (42), la premiére portée entre-la-
mes intermédiaire (41) étant supérieure ala por-
tée entre-lames avant (40).

2. Cartouche de rasoir (20) selon la revendication 1,

comprenant en outre :

- des premiere et seconde parties d’évacuation
de débris (46, 48) agencées au moins en cor-
respondance avec la portée entre-lames avant
(40) et la portée entre-lames arriére (42), res-
pectivement, la seconde partie d’évacuation de
débris (48) étantdimensionnée pour évacuer re-
lativement plus de débris que la premiéere partie
d’évacuation de débris (46) hors des portées en-
tre-lames longitudinales avant ou arriere res-
pectives (40, 42) pendant le rasage et/ou le rin-

cage.

Cartouche de rasoir (20) selon la revendication 1,
dans laquelle la premiere portée entre-lames inter-
médiaire (41) est égale ou inférieure a la portée en-
tre-lames arriére (42).

Cartouche de rasoir (20) selon I'une quelconque des
revendications précédentes,

dans laquelle la portée entre-lames arriere (42) a
une valeur comprise entre 1,70 mm et 2,20 mm, plus
spécifiquement entre 1,80 mm et 2,00 mm, et encore
plus spécifiquement de 1,85 mm.

10

15

20

25

30

35

40

45

50

55

15

EP 3 744 489 B1

10.

28

Cartouche de rasoir (20) selon la revendication 1,

dans laquelle la premiére portée entre-lames inter-
médiaire (41) a une valeur comprise entre 1,55 mm
et 1,95 mm, plus spécifiquement entre 1,60 mm et
1,80 mm, etencore plus spécifiquementde 1,70 mm.

Cartouche derasoir (20) selon I'une quelconque des
revendications 1 a 3,

dans laquelle la premiére portée entre-lames inter-
médiaire (41) et/ou la portée entre-lames arriere (42)
ont une valeur comprise entre 1,6 mm et 2,2 mm,
plus spécifiquement entre 1,70 mm et 2,00 mm, ou
entre 1,75 mm et 1,95 mm.

Cartouche de rasoir (20) selon I'une des revendica-
tions précédentes, comprenant :

- un cinquiéme élément de coupe sensiblement
paralléle disposé dans une direction de rasage
(S) de la cartouche de rasoir, une seconde por-
tée entre-lames intermédiaire étant définie ad-
jacente a la portée entre-lames arriere (42).

Cartouche de rasoir (20) selon I'une des revendica-
tions précédentes,

dans laquelle chacun des supports de lame (32)
comprend une partie de contact avec le plan de
rasage qui est congue, lors de l'utilisation, pour en-
trer en contact avec le plan de rasage (SH) en plus
des bords de coupe (30a, 30b, 30c, 30d) des lames,
réduisant ainsi la pression au niveau de points de
contact de bords de coupe avec le plan de rasage.

Cartouche de rasoir (20) selon I'une des revendica-
tions précédentes,

dans laquelle des portées entre-lames consécutives
(40, 41, 42) de la cartouche de rasoir augmentent
successivement entre le coté longitudinal avant (24)
et le coté longitudinal arriére (25) de la cartouche de
rasoir dans la direction de rasage (S).

Procédé de fabrication d’'une cartouche de rasoir
comprenant :

I'obtention (74) d’un bottier de cartouche de ra-
soir et de trois éléments de coupe ou plus (28a-
d), chacun des éléments de coupe (28a-d) com-
prenant un support de lame (32) comprenant
une partie de montage de lame (71) disposée
sur une surface interne (66) du support de lame
respectif qui, lors de ['utilisation, est tournée a
I'opposé d’un plan de rasage (SH) et une lame
fixée a la partie de montage de lame ; et

la disposition (76) des éléments de coupe (28a-
d) entre un c6té longitudinal avant (24) et un
c6té longitudinal arriére (25) du boitier de car-
touche de rasoir dans une direction de rasage
(S) de la cartouche de rasoir, la surface interne
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du support de lame respective, lors de I'utilisa-
tion, étant tournée a l'opposé d'un plan de
rasage (SH) ;
les éléments de coupe (28a-d) définissant une
pluralité de portées entre-lames entre desbords 5
de coupe des lames ;
une portée entre-lames avant (40), qui est plus
proche du c6té longitudinal avant de la cartou-
che de rasoir qu’une portée entre-lames arriére
(42), étant inférieure a la portée entre-lames ar- 70
riere qui est plus proche du cbté longitudinal ar-
riere de la cartouche de rasoir que la portée en-
tre-lames avant ; et en outre la disposition dans
la cartouche de rasoir :
15
- d’'un quatrieme élément de coupe sensi-
blement paralléle entre les cétés longitudi-
naux avant (24) et arriere (25) de la cartou-
che de rasoir dans la direction de rasage
(S) de la cartouche de rasoir, une premiere 20
portée entre-lames intermédiaire (41) étant
en outre définie entre la portée entre-lames
avant (40) et la portée entre-lames arriere
(42), la premiere portée entre-lames inter-
médiaire (41) étant supérieure a la portée 25
entre-lames avant (40).

11. Ensemble de rasoir de rasage (1) comprenant :

- un manche de rasoir (2) ; 30
- une cartouche de rasoir (20) selon I'une des
revendications 1 a9, la cartouche de rasoir étant
soit fixée de maniére amovible au manche de
rasoir par 'intermédiaire d’une liaison pivotante
(8) ounon pivotante, soitformée d’unseultenant 35
avec le manche de rasoir par l'intermédiaire
d’une liaison non pivotante, soit formée d’un seul
tenant avec le manche de rasoir par I'intermé-
diaire d’une liaison pivotante.

40

12. Kit de piéces comprenant :

- un manche de rasoir ; et

- un porte-cartouche de rasoir comprenant une
pluralité de cartouches de rasoir (20) selonl'une 45
des revendications 1 a 9.

50

55
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Fig. 1
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Fig. 4
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