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This invention relates to safety razors of

the kind having a blade unit carried by a handle, the bl ade unit
including an elongate blade with a 5 rectilinear sharpened edge, or a
plurality of 39717174 Dbl ades wth parallel edges. The bl aderCriUsscnsiy2 be

fi xedly nounted on the handle with the intention that the entire razor

be di scarded when the bl ade edge or
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This invention relates to safety razors of
the kind having a blade unit carried by a handle, the
blade unit including an elongate blade with a
rectilinear sharpened edge, or a plurality of such
blades with parallel aedges. The blade unit may be
fixedly mounted on the handle with the intention that
the entire razor be discarded when the blade edge or
edges have become dulled. Alternatively, the blade
unit can be detachably connected to the handle to
enable replacement of a used blade unit with a fresh
blade unit. Replaceable blade units are commonly
referred to as cartridges.

There has been a general tendency over recent
years for razor blade units to have been reduced in
size, especially regarding the area of the surfaces
which contact the skin around the blades during
shaving, and the majority of blade units currently
available in the marketplace are long and narrow with
gsubstantially rectangular configurations as viewed in a
direction substantially perpendicular to the skin
contacting surfaces. On the whole razor blade units of
such shape and size have been found to provide an
enhanced shaving performance in comparison with earlier
blade units of larger dimensions.

The present invention is aimed specifically
at a blade unit for body shaving, primarily in the
axillary area. There are already on the market razors
intended for use by ladies who do commonly shave their



edges have becone dulled. Alternatively, the blade 10 unit can be

det achably connected to the handle to enabl e repl acenent of a used
bl adé unit with a fresh bl ade unit. Repl aceable blade units are
commonl y referred to as cartridges. There has been a
gener al ten@&p&%7ﬂﬁer recent 15 vyears for razor bl ade U”iﬁénh$MH§ME been
reduced in Sl ze, especially regarding the area of the surfaces

whi ch contact the skin around the bl ades during shavi ng, and the
majority of blade units currently avdi Fabl e in the marketpl ace are

| ong and narrow with 20 substantially rectangul ar configurations as
viewed in a  axifla and ddike: abbes| Fazors Jdinsec Brgr beent acstrong

contacting surferesd towdidds wakingr 8Eerbbddeélaumintis 9f0these fémede shape and
si ze have been t Vi Phﬁﬂp L.og: Rerformance in
conparison wt hi‘gar | ev?h%q‘ llﬂqgagauﬁlefgnf art%?rnﬁ%gg?'gﬁs;&)

The present inVvEeRtirRed ahayey sF&chas chesgme the gcegpgpddthipking or body
shavi ng, premarwiyhim e art thaxi bhah \bXade unfiver e fapargbweady on the

market 1azors  gined i &GIGHd Uspddtally BleANG 98 COMUPILY ahave their
axillae since they will more readily fit into the
rather deep concave socket of the axilla.
The present invention makes a significant

10 departure from this current thinking in the shaving
field and goes directly against all recent developments
in this technical area as regards blade unit
dimensions. Surprisingly, and contrary to all
expectations, shaving tests have shown that not only

15 can a blade unit of relatively large dimensions at
least equal the shaving effectiveness of the smaller
prior art blade units when shaving the axillae, but
large blade units can be shaped to conform to the
axilla region of the body so that shaving performance

20 is not diminished, and that in terms of overall comfort
large blade units have a superior performance to the
prior art blade units and are preferred by users. It
appears the added stability given by a large contact
area with the skin gives the user greater confidence

25 when shaving the axilla which cannot be viewed very
easily during the shaving process, and as a consequence
an improved comfort is perceived by the user and this
more than counteracts any loss of performance due to
the large contact area.

30 For most adult females, the underarm cavity
has a minimum radius of curvature of about 25 to 30mm.,
Therefore, a razor blade unit according to the
invention has a length not greater than 60mm,
preferably not greater than 50mm, and a length in the

35 range of 40 to 45mm is preferred. The width of the
blade unit is preferably such that the aspect ratio,
namely the ratio of the overall length to the overall
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- 2- axillae, and |like other razors there has been a strong trend
t owards naking the blade units of these fenale razors with a Earrow
rectangul ar configuration as menti oned above. It has becone the
acceptgd thlnﬁﬂﬁﬁ%@r“mnthln the art that such blade units oFCHYUPFAH2

di nensi ons are especially beneficial for shaving the axill ae since they
will nore readily fit into the rat her _dgep concave socket of the

axi |l | a. The present invention makes a significant 10
departure from t hisdth medsureld péirpendicildr Hpathegblade, fi@lih amé goes

directly agai nst mg‘_r %cferlt tgexel Sﬂ'&smost o Qh&hﬁ%" on¥€écal area as

regards bl ade uni nsi ONs. prisi n ary to all

expect ati ons, sha%‘?‘?ﬂj’%@ RpE& Ehe himrentian Gﬁpyciﬂat#ﬁarﬁ-ﬂa firomde uni t
of relatively | arps diorens,oaadahmore pzécewayee,uathéheaﬁ@a\/dm 0 to

ef fecti venessg of r L or [da3 I I ts, yhen vi ng the
axi |l lae, but i'lrkgr re"r'%blt?l epﬁﬁf g“(’:%n 11% 0‘51‘#\%? f(f)&[

axilla region of lﬂrnslqao@}tsest Aat tbﬁarmsf pveﬁrfl@r nana@snmn in mmh;tcular

di m ni shed, and timttd r2omay, %Gﬁﬁrﬁvﬁﬁ&waﬁ?cﬁiﬁﬁhes arel| d&€Endy age units

' e
e ey P B S Rebll cne SR B byl il 7T
cont act ar e¥ih Hﬂ{ehé"ékl ﬁngfmt tofe at!!ﬁelbegmdt the d@lr#dedemce 25 when
shavi ng the Bxi | ImaaasslaueaﬂQOBhbemg.em ‘tleferably Cééh Yo £ WHeNGuhiP@
shaving process, éﬂgjé§§ su%%agggqg a width of not less than 4.0mm, at
least where the width of the blade unit is at a
maximum. The guard and cap each has a skin contact
area which is preferably nct less than 140mm?, and the
15 combined skin contact areas of the cap and guard are
preferably at least 400mm?, and most preferably in the
range of 450 to 500mm?. As the blade unit of the
present invention is rather wide, in order to
facilitate contact with the skin in the axilla over at
20 least most of the guard and cap areas, as viewed in
cross section in a plane perpendicular to the blade
edges, the skin contacting surface is made convex. It
is important to understand that the word “convex" as
used in the present specification does not necessarily
25 mean that the skin contacting surface is smoothly
curved and it implies only that the guard and cap
surfaces extend upwardly in the direction from their
edges remote from the blade or blades sc that the blade
edge or edges are at a level above the remote edges of
30 the cap and guard surfaces. More particularly, a
straight line joining the outer and inner limits of
each of the guard and cap surfaces is inclined at an
angle of at least 5°, and possibly up to 25°, to a
plane which is tangential to the skin contacting
35 surfaces immediately in front of and behind the blades.
In the preferred embodiments the angle of inclination
is in the range of 10 to 20 degrees, and more



an inproved confort is perceived by the user and this nore than

counteracts any | oss of performance due to the |l arge contact area. 30
For nost adult femal es, the underarmcavity has a m ni mum radi us of
curvature of about 25 to 30nm Therefore, a razor blade unit according
to the ' j,0on has a length not greater than 60mm rably
not greater y’?ﬂg‘}dmn and a length in the 35 range of 4 crms%g@fﬁ
preferred. The width of the bl ade unit is preferably such that the
aspect ratio, nanely the ratio of th& everall length to the overall
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- 3- wi dt hsregifierlbe pharaatislly cequal rudS°® i sB¥nvigtue of | ange

of 1 to 4, and thenosavekitofprhlecskis contaaﬂh‘giiswaof thBeblagént i on

t he aspect rat| 0, l']"iS pre the range
of 2.0 to gngé i%r#g%%feubre erreagan% %nts t ?i"gﬁ‘\éce)fp? 'ég
bl ade unit |s i fORKRCE JWifer g fménzmirﬁqumgalcircle baving

5 a diameter of from 30 to 100mm, and preferably of about

50mm whereby it will be ensured that the blade unit
convexity will at least approximately conform to that
of the axilla.
An important aspect of the blade unit

10 according to the invention is that it defines a large
area over which contact can be made with the skin
during shaving, and a circumscribing perimeter
extending about the skin contacting surface confines an
area, referred to hereinafter as the "footprint area®,

15 of at least 450mm?. The most preferred footprint area
is in the range of 600—750mm?, and more specifically
between 650 and 720mm?.

Since the invention proposes a blade unit

with a long and wide shape, a substantially rectangular

20 configuration with sharp angled corners, at least at
the edge adjacent the guard surface, is inappropriate.
Por the purposes of the present specification a sharp
angled corner may be considered to be an angle less
than about 120° with a radius of curvature less than

25 around 3mm. Preferably the curvature at any corner is
at least 5mm. The unacceptability of a substantially
rectangular configuration and the cbjective of
providing a large skin contact area means that the
blade unit needs to be profiled, as seen in plan

3o generally perpemndicular to the skin contacting area, to
obtain a relatively large area within the confines of
the overall length and width dimensions. The
*circularity" of a two dimensional shape is a
convenient way of relating the area enclosed by its

35 perimester to the length of the perimeter, and
expressing it in terms of a percentage compared with a
circle which always provides the maximum area for any



15 to 20mm Cuard and cap surfaces are defined in front of and behind

the bl ade or bl ades for contact wth the skin in front of and behind
t he bl ade or 10 bl ades during shaving, and preferably each of the guard
and cap surfaces has a width of not |less than 4.0mm at | east where
the wi dth of wherliale unit is at a maxi mum The guar d PERYSIASIRach
has a skin contact area which is preferably not |ess than 140mjerr],
and the 15 conbi ned skin contact areas of5 the cap and guard are
preferably at Ieast 400m®2, and nost preferably in the range of 450 to
S500mferr]. bh%eh'ﬁéﬁiﬂé‘tércﬂ . ThuP| egdicisaARLiey Esrradper

wi de, in order to tact h the skin in the axilla over
at 20 |east noSPeBf i'ﬂegﬁ%fa?‘ﬁé g’ﬁ'd W‘é MHs viewed in cross
section in a plane perpendéixdukatiaryt I#e_.a.l_axle'hr x 10fdges, the skin
cont'acting surface i s made convex. It p2 is inportant to understand that
the word "convex" as used in the present specification does not
necessarily 25 mean that the skin contacting surface is snoothly

curved and it5 i nphege dnkythéaardeshe guard and cap surfaces extend
upwardly in the directpop £¢hQrpdNGidter edges renote fromthe bl ade or
bl ades so that the bl ade edge or edges are at a | evel above the renote
edges of 30 the cap and guard surfaces. More particularly, a

straight line joining the Rager blwdie mndts| acedsdiolg to theaphesént he guard

and cap surfaces 1hyehBEbh hévdla UiroulardBf! fol 1l |i§ﬁt§;t tlﬁLEiat x g
Contacting 35 0t Boks Fifolatile, S Rﬁc\fglgbﬁitlt%f° BRREARELALIE ades.
I n the pref &lr ed recbadgubart saxére mving thei sghe nk&nm and vméthnas he range
of 10 to 20 degr @ sRif SBh€acting area and having corner radii of 30%

of gaid width. Preferably the circularity is greater

than that of a rectangle with the same overall length

and width and rounded corners with radii equal to 10%

15 of the length. For blade units with a low aspect
ratio, i.e. less than about 3, the lower limit {a) will
apply, although even in the case of these blade units
it is preferable that the circularity also exceeds
limit (b). Acceptable oval blade units with an aspect

20 ratio above 3.25 may have a circularity of less than
65%. Preferred embodiments with aspect ratios below
about 2.75 have a circularity greater than 70%, and
more particularly in the order of 80%. Typical prior
art blade units have a circularity of less than 65%.

25 The comparatively large circularity of a blade unit
according to the invention can be achieved with rounded
corners at the ends of the blade unit with relatively
large radlii of curvature of at least 6mm, or with oval,
elliptical or polygonal shapes which need not

ki) necessarily be symmetrical.

Having regard to the foregoing, the present
invention resides in a razor blade unit comprising at
least cne elongate blade having a rectilinear sharpened
edge and mounted in a substantially inflexible carrier,

35 a skin contacting surface surrounding the blade edge(s)
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-4- specifically substantially equal to 15. By virtue of t he
convexity of the skin contacting surface, the bl ade unit is preferably
shaped to nake at | east three point contact with an imgi nary

ci rcunscri bj li,,;ﬁl e having 5 a dianeter of from30 to | 9 Q%f
preferably about 50mm whereby it wll be ensured that the ade

uni t convexity will at |east approximately conformto that of the
axi || a. An inportant aspecé of the blade unit 10 accordi ng
to the invention is that it defines a |arge area over which contact
can be nmade wi tand Hacdpding guard rand) camsurfacesdon eppasite siideng

peri met e][ . cﬁﬂﬂi@ih!l@df&?ﬂﬂéel&lf. Sth#dl atcsy&&c&-aagofafz%w réfﬂy‘u'thn%& a{l
r r rr r rin r \

ZSS?rﬁQ. © 'el'heem';sﬁﬁfe e;&?gd%%%f%?ﬁ?“% sur aglegg?%n? He& r%fg%‘é‘?gas

600- 750mMm®2, and® roms do £Pf fe ahs ySeen imarnsensesbiomdiy 20miane

Since the isvergdgendienaaestd thednddd ledge(s) the skin contacting
surface being convex, the overall length of the blade
unit at the skin contacting surface being not greater
than 60mm, the skin contacting surface having a
circumscribing perimeter confining a footprint area of

10 at least 450mm?, and the circumscribing perimeter being
so shaped that the footprint area confined by said
perimeter has a circularity (as herein above defined)
not less than the lower of {(a) 65%, and (b} the
circularity of a subgtantially rectangular area having

is the same length and width as the footprint area of the
skin contacting surface and having corner radii of 30%
of said width, and the edge of the blade unit adjacent
the guard surface being free of sharp angled corners.

A razor equipped with a blade unit as

20 described above has been found in shave tests to
achieve a significantly improved overall performance in
shaving the axilla and has also been found to be very
effective in shaving other body areas, such as the
legs.

25 It should be understood that unless otherwise
stated, all dimensions and areas guoted herein are
measured in a projected plane and as seen in plan view
o the effect of the convex curvature of the skin
contacting surface of the blade unit has not been taken

30 into account in determining the relevant dimensional
data.

To further illustrate the invention some
forms of razor blade unit shaped and dimensioned in
accordance with the invention will now be described

35 with reference to the accompanying drawings, in which:-

Figures 1 to 9 are schematic plan views of
razor blade units embodying the invention:



with a long and w de shape, a substantially rectangular 20 configuration

w th sharp angled corners, at |east at t he edge adj acent the guard
surface, is inappropriate. For the purposes of the present
specification a shar angl ed corner nmay be consi dered to b ngl e
| ess thawoé%ﬂfplzo[err] with a radius of curvature | ed&T f'ﬁ?ﬁﬂ“ﬁ%
around 3mm Preferably the curvature at any corner is at | east 5mm
The unacceptability of a substantially . ¢ cectangular configuration and
t he objective of providing a |large skin contact area neans that the

bl ade unit needs to be prdfidess 18s iscangrupll shiowsihg gdxreddbkyty
per pendi cul ar tog &BE&&&'%&M@%&Q@E&&J ﬂnaximunpﬁ%yﬁhgﬁaﬁméém' y
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| ength of th erineter, expr es er cent age
corrgar ed wi t% 2 ai%re 1148 803 600na e%'];,{]o%rﬁegftignp g

circl I ch al ways grow maxi num area for any
WO 97/ 17174 through the blade unit of Figure 1ipCT/ US96/ 18192
- 5- Figure 12 illustrates a modified shape of
guard and cap surfaces for the blade unit of
Figure 1;
10 Figure 13 illustrates in perspective a blade

housing of a blade unit as shown in Figure 1;

Figure 14 illustrates in partial perspective
view a blade unit as shown in Figure 1 and having guard
and cap surfaces similar to those of the Figure 13

15 embodiment; and

Figures 15 and 16 are views correaponding to
Fig. 14 showing blade units with two and three
forwardly facing blades, respectively.

EBach of the blade units shown in Figures 1 to

20 9 will comprise a blade housing which incorporates a
substantially inflexible blade carrier frame
conveniently moulded from plasgtice material. The
housing defines a skin contact area surrounding an
elongate rectangular aperture 2 in which a blade (not

25 shown in Figs. 1-9) with a sharp rectilinear edge is
mounted. A single blade may be provided, but
preferably two or more blades with parallel sharpened
edges are mounted in the aperture 2. In the particular
embodiment shown in Fig. 14, there are three blades,

30 two facing forwardly and one facing rearwardly so that
the razor blade unit will shave in both directions
although forward movement acroes the skin will
generally provide a slightly better result. Figure 15
shows an embodiment with two blades in tandem, and

35 Figure 16 shows another embodiment with three blades
with parallel edges all facing in the forward
direction. Each of the blade units of Figures 1 to 9
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shape is defined
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ends. The dimensions as measured in the projected plan

view as illustrated are as follows:

Overall length
Overall width
End radius
Guard area

Cap area

Total skin contact area =

Total footprint area
within perimeter

The blade unit of Figure 2 is approximately

42 .0mm
18.0mm

9.0mm
206mm?
277mm?
504mm®

686mm3

rectangular with corners of large radii of curvature.

The particular dimensions for this

Overall length
Overall width
Corner radius
Guard area

Cap area

Total skin contact area =

Total footprint area
within perimeter

41 .0mm
18.0mm

6 . 0mm
213mm?
286mm?
520mm2

703mm2

Figure 3 illustrates a blade unit of

embodiment are:

aspymmetric configuration. At the ends of the front

edge of the blade unit housing are rounded corners of

large radius (as in ~-Fig. 2), and the corners at the
ends of the rear edge are rounded with a substantially

greater radius of curvature.
are:

The specific dimensioms

ly in the

| ess

»



corners at the ends of the blade unit with relatively | arge radii of
curvature of at least 6nmm or with oval, elliptical or polygonal
shapes whi ch need not 30 necessarily be synmetrical. Havi ng
regard to the foregoing, the present i nvention resides in a razor

bl ade unit c&@¥WZIMg at | east one el ongate bl ade haviHFUSa2| i near
shar pened edge and nounted in a substantially inflexible carrier, 35

a skin contacting surface surrounding the §l ade edge(s) WO
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- 6- and including gudvarand Takgewrfaces on @pposibelmhdes of the

bl ade edge(s),

t he aspect d;"%%ﬁe 0'1:”_&&(19 | ength to gt f t he ski

contacting surface being

range of from1l to

section in a plane 5 per Mtcepér‘:?@l%mel‘%ﬂ% edge(sF-0me skin
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surface baidag eglvexdiwge overall |l engih.edmt he bl ade

unit at the ?Eénsﬁfpgggthg%ﬁs%rface bei ng not greater 185nlm:han 60mMm
Cap area = 283mm
Total skin contact area = 488mm?
Total footprint area
within perimetex = 668mm?

1¢

15

20

25

30

35

Figures 4-6 show blade units with housings of
the same overall shape and size of that shown in Figure
1, but the position of the blade aperture is different.
In Figure 4 the aperture is located so that the guard
ana cap areas are equal, whereas in Figure 5 it is
positioned so that the cap area is substantially
smaller than the guard area (but still at least 140mm?)
and in Figure 6 it is positioned so that the guard area
is substantially smallier than the cap area (but still
at least 140mm?).

Figure 7 illustrates a polygononal blade unit
shaped essentially as a rectangle with chamfered
corners 7 with faces at 135° to the longitudinal front
and rear sides and to the ends. In the case of a blade
unit of overall length 42mm and overall width 18mm, the
chamfers may lie along the diagonals of squares
measuring S5mm x 5mm.

All the embodiments of Figures 1-7 have
rectilinear front and rear edge portions which, at
least over a major part of the blade length are
parallel to the blade edge(s). This can be desirable
to ease orientation of the blade unit and assist the
user in knowing in which direction the blade unit
should be moved over the skin. It is not essential,
however, and the dimensional criteria of a blade unit
embodying the invention can be obtained with other
configurations. Figure 8, for example shows a blade
unit of elliptical outline, and even a circular shape

n

as seen in cross

t he



circunscribing perineter confining a footprint area of 10 at |east

450mierr], and the circunscri bing perineter being so shaped that the
footprint area confined by said perimeter has a circularity (as herein
above defi ned) not less than the lower of (a) 65% and (b) the
circularity bstantially rectangul ar area having 15 engt h
and wi dth asv%ﬁ'znf‘}éotpri nt area of the skin contacti nggglggsg’;{ggkand
havi ng corner radii of 30% of said width, and the edge of the bl ade
uni t adj acent the guard surface bet rip f+ee of sharp angl ed corners.

A razor equipped with a blade unit as 20 described above has been found
in shave tests 3% shown jaiFigurg §i 4 pessihle althoygbdibyvbe aadt pehvef or mance
in shavi nomdéte dedildablanembadineae. been found to be very

effective in shaving oth V. ar such as the . eqs, . 2

It shoul d be understood ?ﬁﬁ?&gn gsgﬁoifi"ne#\ﬂxéa@% stﬁw%f‘gt ‘é%lfgtéﬁr‘gﬁyrrensi ons
and areas quot celefeted Rapimst aspaehstrtipi rle.ptbecwasimwbane and as seen
in plan view flen@ﬁl;ﬂnﬁ&i&ﬁ:rnﬁgﬁdeﬁ_ Bhetﬁﬂrm%&%!%t.ll:rthgpéﬂ&sSki n
contacting surface of the.bla it. has not, bee en i nto account
in determ ning ﬁ%f?seﬂnet\r/;}rﬁgﬂFﬁe#gfao)ﬁgf&e “nitcfafg. ¥igires 1-9 axe To
further illustrindicaked niddnt-i-of93onthe points mepresentativéau® unit shaped

and di mﬁnsi ?nedtﬁfue priﬁﬁcﬁﬁ'ftd&ﬁﬁﬂl&i thzéP pidaccnhies %Jﬁi-eﬂ% be descri bed
I%i59u\rMets 1rt6065r961§$§‘és%1&er?at°?c P aggé‘:iggfsd%?m&%s" F‘ggo&g!ﬁlcﬁlﬂ’en'ﬁni ts enbodyi ng
the i nvent $Bn; representative of a square is indicated s for
comparison purposes. The line Ry which extends
generally diagonally across the graph is representative
of rectangles with corner radii of 30% of the rectangle
width. The dotted line R; is representative of
is rectangles with corner radii of 10% of the rectangle
length. The horizontal line is drawn at a circularity
of 65%. It can be seen that all the preferred
embodiments of the invention denoted on the graph have
aspect ratios between 1.5 and 2.8, and for the majority
20 the aspect ratio is in the range of 2.0 to 2.5.
Furthermore, the embodiments of the invention have
circularity greater than the circularity of a
corresponding rectangle with the same aspect ratio and
having corners rounded at a radius of 10% of the
25 rectangle length (R;) or of 30% of the rectangle width
(Ry) . In addition, the embodiments of the invention
have greater circularity than the prior art blade units
and those included on the graph all have values above
60%, and more especially above 70%. (It may be noted
30 that there are two points (8) shown in Figure 10 to
depict two alterative elliptical shapes).

In all of the embodiments of the invention
the skin contacting surfaces are not flat and the views
of Figures 1 to 9 are merely the projected plan areas.

35 The surfaces are preferably shaped to make at least
three point, and ideally at least four point contact
with an imaginary circumscribing circle with a radius
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-7- Figure 10 is a graph showing circularity plotted
agai nst aspect ratio (maxi mum | engt h/ maxi num wi dt h) and show ng the
results for the blade units of Figures 1 to 9 and for sone prior art
bl ade units; WO9W17174 Figure 11 is a schematic cross-sé’é’t"(‘%?‘l“’““92
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circle. In Figure 11 the guard and cap surfaces are
essentially flat, but they could be convexly curved to
provide even closer conformity, e.g. as depicted in the
schematic illustration of Figure 12. The cap and guard
surfaces are inclined to a plane P, which is the
“ghaving surface” tangential to the skin contact
surfaces immediately in front of and behind the
blade(s), at an angle which is 15° in the exemplary
embodiment illustrated. In any particular embodiment
the most appropriate inclination angle will depend on
the blade unit width and will be chosen accordingly,
but for most embodiments of the invention at least, an
angle in the range of 10° to 20° will be required to
engure close conformity with the imaginary circle. In
the case of a convex guard and/or cap surface, as in
Figure 12, it will be appropriate to consider the
inclination of a choxrd line intersecting the edges of
the surface in question nearest and most remote from
the adjacent blade.

In Figure 13 there is illustrated a preferred
form of blade unit housing. It has a frame 10 defining
an aperture 2 to accommodate the blades and the
components which fix them in the frame. Mounted on the
frame are guard and cap componente each having an
elastomeric surface element 12 defining a skin contact
area formed with an array of cylindrical pockets 13
evenly distributed over essentially the entire surface
area. For ease of manufacture and assembly the
elastomeric element is moulded onto a support 14 which
is firmly fastened in the frame 10. Figures 14, 15 and
16 show a modified construction wherein the elastomeric
elements 12 are carried directly by the frame of the



substantially inflexible blade carrier frame conveni ently noul ded from

pl astics material. The - housing defines a skin contact area surroundi ng
an el ongate rectangul ar aperture 2 in which a blade (not 25 shown in
Figs. 1-9) with a sharp rectilinear edge is nmount ed. A single bl ade
nmay be provigedhn it preferably two or nore bl ades W pdirrpsveasibse!

shar pened edges are nounted in the aperture 2. In the particular
enbodi ment shown in Fig. 14, there are three bl ades, 30 two facing
forwardly and one facing rearwardly so -t &3t ~ the razor blade unit wll
shave in both directions al t hough forward novenent across .the skin
Wil gener2tade i*de THO8® 1es, &lsg, shewf the hiades {15 shows

an enbodi nent vtt&tdd/\mibmadeshhnftmb,mamabn%ofﬁgereed:.&jsxkg)w&:@mot her
enbodi ment wi t hy ¢ Rpee,DIa3ddl eﬁ:?vtiﬁxw .f\; o leld & gﬁﬁeaﬂiaé@%ﬁ& gy, the

forward di rection. Each unlts of Frgures 1 to
WD 97/ 17174 retain the blades in pl ace. PCT/ US96/ 18192

5 It is important to note that, as previously
mentioned, all the dimensions quoted in the description
and claims of this specification regarding length,
width and area are based on the profile of the blade
unit skin contacting surface projected onto a plane

10 which is parallel to the plane of the shaving surface
i.e. the plane denoted P in Figure 1ll. In addition,
when calculating the circularity, any minor
irregularities in the perimeter, e.g. due to small
indentations, such as narrow notches or projections

15 which can significantly change the perimeter without
substantially changing the area, should be disregarded.



may be regarded as being adapted-to- recei ve two bl ades, or three bl ades

mounted simlarly to the bI ades I n ure 14 or all in tandem The
bl.ade housing in each H ru H ﬂlﬁ shown in Figures 1 to 9 has a
guard 5 area 3, which is I (bel ow as viewed in t he
drawi ngs) of WeTPrHde aperture, and a cap area 4 behi MRETERIANYZ n t he
drawi ngs) of the blade aperture 2. The particul ar bl ade unit
of Figure 1 is oval and has the shape gf_a rectangle with sem circular
10 ends. The dinmensions as neasured in E‘ e projected plan Vi ew as
illustrated are as foll ows: cL Ayl Iength- =

42. 0mn Overal | vm dt
End radi us 1. Ax (#?rﬁdﬂ') unit °°mpns“f§|eﬁ%n?aﬁa€§ one
= 206mmi err] elongate blads h}qpqgggirectilinear sharpened edgenahdrr |

Total skin cont agiowdited in a s@élfafﬁ-.iany inflexible Téﬁﬁliézoofapi’sk% area

e.unit of
\II:\Al Eynlrg FZ)elrlsng%)profothcé’I"?g Bu??%%t%m“é‘rd‘ﬁpt ﬁhﬁotf’#e‘{]% %'Jfgﬁ(&r)génfiam i of
curvature. Bire Lyddingc ghard dand o murfeces hos approdi e stidascof
Overall length the blade edgafu) OnEﬁe aspect ratio op"tﬁfélllenytﬂt o
E—Iuardlglr gg’m 25 width of the sgﬁr L adl cting surface l@éﬂ‘%r‘%’a the range
= 286Mmm®R2 of from 1 t¥otal asldeencdm scbsargection irba)pldne

Total footprigit Fepeddicular to the Willdde) eBGLULPI@e skin contactigF3ME
surface being convex, the overall length of the blade
unit at the skin contacting surface being not greater
than 6§0mm, the skin contacting surface having a
circumscribing perimeter confining a footprint area of

15 at least 450mm2, and the circumscribing perimeter being
so shaped that the footprint area confined by said
perimeter has a circularity (as herein above defined)
not less than the lower of (a) 65%, and (b) the
circularity of a subptantially rectangular area having

20 the same length and width as the footprint area of the
skin contacting surface and having corner radii of 30%
of said width and the edge of the blade unit adjacent
the guard surface being free of sharp angled corners.
2. A blade unit according to claim 1, wherein

25 the footprint area is in the range of 600 to 750mm?2.

3. A blade unit according to claim 2, wherein
the footprint area is between 650 and 720mm?2.

4. A blade unit according to claim 1, 2 or 3,
wherein the overall length of the blade unit at the

30 skin contacting surface is not greater than 50mm
preferably within the range of 40 to 45mm.

5. A blade unit according to any one of claims 1
to 4, wherein sald aspect ratio of length to width is
in the range of from 1.5 to 2.8.

35 6. A blade unit according to claim 5, wherein
the aspect ratio is in the range of 2.0 to 2.5.

7. A blade unit according to any one of the pre-



Figure 3 illustrates a blade unit of asymmetric configuration. At the

ends of the front edge of the blade unit housing are rounded corners
of ' | arge radi us (as the corners at the 35 ends of
fhe rear edge are roundeéi'“ml "glﬂ m’gﬂg ally greater radius of
curvature. o fic di*nmenasionsx WO

PCT/ Us96/ 16493 N4 _9- 9l7&4178]’2"4"“’20/

| engt h = 40. Omm Overall w dth

18. Onm Front end corner radiéus = 6. Omm

Rear end radi us = 10.0mm 5 GQuard area

- 185mm? ceding claimsCaYp%ﬁqglgz each of the guarck and TapsRr-

Total skin contfaklesahas an ared &Mt least 140mm?, addisd & QRBRELBL area
wi thin perinmet 4-6 show

bl ade units wi tHRSuSPR EIEEE °P8t%%r1§§ﬁe"3§5r%\flgﬁ?laatp%stdn(?‘? 28%0f t hat

shown in Fi gur #be guard and cap surfaces has a width of at least 4.0mm.
5 8. A blade unit according to any one of claims 1
to 7, wherein the maximum width of the blade unit is in
the range of 12 to 23mm.

9. A blade unit according to eclaim 8, wherein
the maximum width is in the range of 15 to 20mm.
10 10. A blade unit according to any one of claims 1

to 9, wherein the aggregate area of the guard and cap
surfaces is at least 400mm?.
11. A blade unit according to claim 10, wherein
the aggregate area of the guard and cap surfacee is in
15 the range of 450 to 500mm?.
12. A blade unit according to any one of claims 1
to 11, wherein each of the guard and cap surfaces is
arranged so that a straight line passing through the
edges thereof nearest and most remote from the blade(s)
20 is inclined to a plane tangential to the skin
contacting surfaces immediately in front of and hehind
the blade edge(s) at an angle of at least 5°.
13. A blade unit according to claim 12, wherein
said angle of inclination for each of the guard and cap
25 surfaces is in the range of 10° to 20°.
14. A blade unit according to any one of claims 1
to 13, wherein the skin contacting surface is shaped in
¢ross-section to make at least three point contact with
an imaginary circumscribing circle of radius 15 to
30 70mm, preferably 25mm.
15. A blade unit according to claim 14, wherein
the skin contacting surface is shaped for close
conformity with said imaginary circle over the guard
and cap surfaces,
35 16. A blade unit according to any one of claims 1
to 15, wherein the area confined by the circumscribing
perimeter of the skin contacting surface has a



1, but the position of the blade aperture is different. In Figure 4
the aperture is |ocated so that the guard and cap areas are equal,

whereas in Figure 5it is ml H that the cap area is
substantial ly smal | eJmllﬂﬂﬂ lm lﬂ rea (but still at |east 140m®)
and i n Fi gur ™@917114s posi t'i ofied'so" t kfat *the guard area PCT/YS96/18192

substantially smaller than the cap area (but still at | east
140mierr]). 20 Figure 7 illus{gates a polygononal blade unit
shaped essentially as a rectangle with chantered corners 7 with faces

at 135[err] to therbengiitidifpleHe 2@hge of P ELAssi des "and to the ends.
In the case of a gl ade Lﬁlryéit of ,overal | Jaen th 42mg and ovgrfll J\.NI dth
18mm the 25 chanfers ndy § eal"ﬁ‘ﬂ‘% PRECHIID NS 873t °BF §FS1aims
measuring 5mm x $Anit6, wherein the arap| cohfineddur iihe siglumpguiking-7 have
rectl | } nteﬁr flrogbelilﬂﬂe{:ﬁé\roﬁqg% ARl Qlalﬁtilwftzfﬁg hs'i{rtﬁacde hlagaat ch‘@&]_.I_ﬁgﬂaJ or
part o e ade_| en ar rall e 0 e e _edge(s i S can
e teat rable? - Stycfenseh iukh H0F, 35 S, AUSRSHRLAIY, TRrUSHIEIAE Ti0R
user in knowi ng Whthhticé sinecveralihdepgtbcandividth assithel dkbe emviear-over
the skin. It is pehgesePfidetland withhQWBNEE radih ¥ 1¢BRSkABM aftgét O 1 @
of a blade unit g? enbodyi ng#t e |n\£ ntion &an be obt ai ned y'g:g ot her
configurations. FPgure 8, % %?aﬂﬁi‘l BRERELRG Ly &DY one RE tBe ol 1 pti cal
outline, and evep:gcgﬁingnQ&aiﬂaap@herein the aspect ratio isg less than
10 3, and the circularity of the area confined by the
eircumscribing perimeter of skin contacting surface is
greater than the circularity of a rectangle having the
same overall length and width of the skin contacting
surface and corner radii of 30% of the width.
is 19, A blade unit according to any one of claims 1

to 18, wherein at least one of the front and rear edges
of the blade unit includes a rectilinear portion
extending along a major part of the blade edge length
and parallel thereto, and smcothly curved corner

20 portions at either end of said rectilinear portion.

20. A blade unit according to claim 19, wherein
said corner portions have a radius of curvature at
least 6mm.
21, A blade unit according to claim 19 or 20,

25 wherein the blade unit has semi-circular ends.
22. A blade unit according to any ome of claims 1

to 18, wherein the skin contacting surface has an
elliptical profile.
23. A blade unit according to any one of claims 1
30 to 22, wherein the guard and cap surfaces are formed by
elastomeric elements.
24. A blade unit according to claim 23, wherein
the elastomeric elements define surfaces with pockets
distributed over said surfaces.
35 25. A blade unit according to any one of claims 1
to 24, wherein at least two blades with forwardly
directed edges are mounted in the blade carrier.
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- 10 - as shown in Figure 9 is possible although it is not the

npst desirabl e enbodi nent . Figure 10 shows a graph show ng
circularity pl otted agai nst aspect ratio, i.e. the maximum 5

Iength/naxinqp§ | of the blade unit. The points re iﬁﬂ5 ,ve of
the bl ade uni mﬁi‘l gures 1-9 are i ndi cat ed (1)....(9?,&‘?t el%?)dlznts

representative of three prior art fenﬁ}e razor bl ade units currently
marketed are indicated A, B and C, and the “point 10 representative of a
square is indicated S for conpari son purposes. The |lime R err] which
ext ends general ly diagonally across the graph isdepresentative

of rectangles with cerner radii of 30% of the rectaggle wi dt h. The
dotted line RL is representative 15 reclgngres wrh~gorner radii of
10% of the rectangle | eng The horizontal tine is dihgwn at a
circularity of 65% It c@gn be seen that all the preferred

enbodi ments of the invention fHerfot €d on tnhe grapn nave spect ratios
between 1.5 and 2.8, and for thd majority 20 the aspect fatfiois in the
range of 2.0 to 2.5. ;Z, ermoreT—tire—enbotrerts—ot=t hg i nventi on

have
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circularity greater than
with the sane aspect rati
10% of the 25

rectangl e |l ength

the circularity of a
o and

correspondi ng rectangl e
havi ng corners rounded at a radi us of
(R[err]) or of 30%of the rectangle wi dth

(Rl[err]). In addition, the enbodi nents of the invention have greater
circularity than the prior art blade units and those i HEQ%P t he
graph all hadﬁgay%ﬂgg above 60% and nore especially aggte A&B(It
may be noted 30 that there are two poighf (8) shown in Figure 10 to
depict two alterative elliptical shapes). In all of the
enbodi nents of the invention t he skin cont ing surflaces are not flat

and the views
35
and ideally at
circunscribing circle wit
PCT/ US96/ 18192
Figure 11 shows this prgf

of Figures 1 to 9 are nerely
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for a blade which could, for exanple, be the bl ade unit of Figure 1.
The imaginary circle is drawn in dotted line, and it can be seen that
the cap and guard 5 surfaces are in substantial conformty with this
circle. In Figure 11 the guard and cap surfaces are essentially flat,
but they coul convexly curved to provi de even cl os ity,
e.g. as depieggg%rﬁg¥he schematic il]ystration of Figu?%mﬁgg&ﬁkglcap
and guard 10 surfaces are inclined to a)éane P, which is the
"shavi ng surface" tangential to the skin contactg% surfaces i mredi ately
gle

in front of and behind the bl ade(s), at a which is 15[err] in
the exenpl ary em?gdi ment illuysirated o rti {m ar enbodi nent 15
t he nost appropriate- Fhc tion angle wll dépend o) t he bl ade unit

wi dth and will be chosen

invention at |east, an

be required to ensur
20 the case of a convex
it will be appropriate to/co
i ntersecting the edges QZ

%ﬂgodinents of the
o 20[err] wll
ginary circle. In
in Figure 12,
ion a chord line

e
e I ncl i\ga qu

t he sur uéS?Téh near est and nost
AR

ard and/or cap surfac

cCco frgyen ==ot=f"0T] nos
gle in the range of
. . e i
t

renote from t he adj®cent bl ade. In Figure 13 there is
illustrated a preferred form of blade unit housing. It has a frame 10
defining an aperture 2 to acconmodate the bl R@des and the

conponents which fix themin the
and cap conponents each havi
defining a skin contact
pockets 13 evenly disgr

t he frame are guard
face el ement 12

i ndri cal

entdsr e surface

n 30 el astoneric
orned wth an ag
ut ed over essentially

F:C)’ 9



area. For ease of manufacture and assenbly the el astoneric elenent is
moul ded onto a support 14 which 35 is firmy fastened in the franme 10.
Fi.gures 14, 15 and 16 show a nodi fied constructi on wherein the

el astoneric el enents 12 are carried directly by the frame of the

WO 97/ 17174 PCT/ US96/ 18

- 12 - bPBEHEt . These figures al so shows the bl ades ls%%%’sgm?ﬁted
within the frames, and one of the securind/2lips 16 which are provided
at each end of the blade unit to retain the blades in place. 5

It is inportant to note that, as previously mentioned,-all the

di mensi ons quoted in the description and clainms of this specification
regardi ng | ength, . wdth and area ar e pbasgd om the ' 2 he bl ade
unit skin contacting surface projected onto g plan 0f which ifs parallel
to the plane of the jshaving surface i.e.] the pla Pin Figure
11. In addition,
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when cal culating the circularity, any m nor irregularities in the
perinmeter, e.g. due to snall i ndentati ons, such as narrow notches or
projections 15 which can significantly change the perinmeter w thout
substantially changing the area, should be disregarded. WO

97/ 17174 S96/ 18192 s 3
CLAI MS wog';%%y A razor bl ade unit conprising at IPé:z'irg{s’%%é”

el ongate bl ade having a rectilinear sharpgped edge and nounted in a
substantially inflexible carrier, a skin 5 contacting surface surroundi ng
t he bl ade edge (s) and i ncl udi ng guard and cap surfaces on opposite
si des of the bl ade edge(s), the aspect ratio of the length to

wi dth of the skin contacting surface being in the range of from1l to
4, as seen in cross section in a plane 10 per pendi cul ar to the bl ade
edge(s) the skin contacting surface being convex, the overall |ength
of the bl ade unit at the skin contacting surface being not greater
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than 60mm the skin contacting surface having a ci rcunscri bing
perimeter confining a footprint area of 15 at least 450mierr], and the
ci.rcunscri bi ng perineter being so shaped that the footprint area
confined by said perimeter has a circularity (as herein above defined)
not | ess thanwovenniosner of (a) 65% and (b) the ci r cul ATAUSIGISI
substantially rectangul ar area having 20 the sanme length and width as the
footprint area of the skin contacti @ surface and havi ng corner radi

of 30% of said width and the edge of the blade unit adjacent t he
guard surface being free of sharp angl ed corners. 2. - A bl ade
unit according to claiml1, wherein 25 t he footpriaﬁ area is in the range
of 600 to 750mMm2. . 3. A bl ade unit accordMg to claim2, wherein
the footprint area is between 650 and 720mmm®. ) A bl ade unit
according to claim1l1, 2 or 3, wherein the overgl!l length of the bl ade
unit at the 30 skin contacting surface is ng it er than 50nmm
preferably within the range of 40 to 45mmn ’ A bl ade unit
according to any one of clains 1 ' ¥ d aspect ratio of

| ength to width is in the range g} N 35 6. A

bl ade unit according to claimb5, wherf§il atiois in the
range of 2.0 to 2.5. 7. AR § O\ 0 any one of the
pre-
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- 14 - ceding cl ains, wherein each of the guard and cap sur- faces
has an area of at |least 140mjerr], and at a position where the width
of the blade unit is greatest, each of the guard and cap surfaces has a
width of at | &2¥/I¥m 5 8. A bl ade unit accordi nBCHES%M§9%ne of
clainms 1 to 7, wherein the naxinun1w92$h of the blade unit is in

the range of 12 to 23mm 9. A’bT ade unit according to claimS8,
wherein the maximumw dth is in the range of 15 to 20nm 10 10.

A bl ade unit according to any one of clains 1 to 9, wherein the
aggregate area of the guard and cap surfaces is at |east 400me.

11. A bl ade unit according to claim 10, wherein t he aggregate
area of the guard and cap surfaces is in 15 the range of 450 to
500mferr]. 12. A bl ade unit according to any one of clains 1

to 11, wherein each of the guard and cap surfaces is arranged so that
a straight line passing through the edges thereof nearest and nost
renote fromthe bl ade(s) 20 ininclined to a plane tangential to the skin
contacting surfaces inmediately in frongsyand behind the bl ade
edge(s) at an angle of at Iéi?st 5.




13. A bl ade unit according to claim 12, wherein sai d angl e of

I nclination for each of the guard and cap 25 surfaces is in the range of
10[err] to 20[err]. 14. A bl ade unit according to any one of
clainms 1 to 13, wherein the skin contacting surface is shaped in
Cross-secti orwp®mHRe at | east three point contact with PCTAISPGASIZ2nar vy
circunscribing circle of radius 15 to 30 70mm preferably 25mm 15.
A bl ade unit according to claim 14, wher /9 t he skin contacting
surface is shaped for close conformty with said imginary circle over
t he guard and cap surfaces. 35 16. A bl ade unit according to
any one of clains 1 to 15, wherein the area confined by the

ci rcunscri bi ng perimeter of the skin contacting surface has a

WO 97/ 17174 PCT/ US96/ 18192 circularity in
the range of 70%to 85% 17. A bl ade unit according to any one of
clainms 1




to 16, wherein the area confined by the circunscribing peri neter of
the skin contacting surface has a circular- 5 ity greater than that of a
substantially rectangul ar area with the sane overall length and width
as the skin contac- ting surface and with corner radii of 10% of the

| engt h. MO 9117114 A bl ade unit according to any one of tRETUSIAEIRZceding
clains, wherein the aspect ratio is less than 10 3, and the circularity of
the area confined by the ci rcunscri bing perineter of skin contacting
surface is greater than the circular?(% of a rectangl e having the

same overall length and width of the skin contacting surface and corner
radii of 30% of the wdth. 15 19. A bl ade unit according to any one
of clains 1 to 18, wherein at |east one of the front and rear edges

of the blade unit includes a rectilinear portion extendi ng along a
maj or part of the bl ade edge | ength and parallel thereto, and snoothly
curved corner 20 portions at either end of said rectilinear portion.

20. A bl ade unit according to claim 19, wherein sai d corner
portions have a radius of curvature at | east 6nmm 21. A

bl ade unit according to claim19 or 20, 25 wherein the blade unit has

sem -circul ar ends. 22. A bl ade unit according to any one of
clainms 1 to 18, wherein the skin con | ng surface has an

elliptical profile. 23. A bla according to any one of
claims 1 30 to 22, whereingtjhe guard urfaces are formed by

el astoneric el enents. 24. A t according to claim 23,
wherein the el astoneric elxnent faces with pockets

N
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di stributed over said surfaces. 35 25. A bl ade unit according to any
one of, clains 1 to 24, wherein at |least two blades with fw 'dcp
directed edges are nounted in the blade carrier. g .3
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{87) Abstract

. A razor blade unit for a safety razor has optimised shape and dimensions for body shaving, especially the regions of the axillae. The
blade unit has an elongate blade with a rectilinear sharpened edge, and a skin contacting surface at which the length is 1 to 4 times the
width and not greater than 60 mm, preferably 40 to 45 mm. The skin contacting surface has a footprint area of at least 450 mm?, preferably
600 to 750 mm?2, and a circularity which is not less than the lower of (i) 65 %, and (ii) the citcularity of a rectangle with the same length
and width as the skin contacting surface and with comer radii of 30 % of the width. In a plane perpendicular to the blade edge the skin
contacting surface is convex and shaped to make at least three point contact with an imaginary circomscribing circle with a radius of 15 to
70 mm, preferably 25 mm. Guard and cap surfaces in front of and behind the blade edge cach have a skin contact area of at least 140 mm?,
and their combined areas is preferably at least 400 mm?2, e.g. 450 to 500 mm2. A preferred shape is rectangular with semi-circular ends.




