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(67)  Afoilforarazorsuch as an electric razor wherein itive rake angle. The blades 8 may be shaped and ar-
the foil 1 is curved in at least two orthogonal planes. The ranged to cause an airflow in through the apertures in
foil 1 may be hemi-toroidal or have the shape of part of the foil 1 to enhance shaving effect. The upper surface
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cular path. At least one of the blades 8 may have a pos- (9, figure 14) for driving the blades.
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Description
Background of the present invention

[0001] Thereciprocating action of the conventional foil-
type razor causes a great deal of undesirable noise and
vibration. This vibration, apart from being inconvenient
to the user, reduces the effectiveness of hair engage-
ment. The reciprocating action of the blade assembly
causes the body of the razor to vibrate and consequently
the foil is caused to vibrate. Attempting to insert a hair
into a vibrating foil aperture is more difficult than inserting
into a non-vibrating aperture thus reducing its effective-
ness.

[0002] The reciprocating action also means the cutting
plates or blades must be flat and thin. Hair follicles are
cut by being pushed by the cutting plates against the
edge ofthefoil aperture. This results in ablunt cutcausing
the remaining follicle to be crushed and rather than cut
cleanly. Not using a sharp cutting edge also requires
more force. It is not practical to use a sharp cutting edge
with a conventional foil-type razor due to the reciprocat-
ing action and space available.

[0003] The single aspect of curvature of the conven-
tional razor foil (the foil is curved around a straight line)
means the razor is only really effective being moved
backwards and forwards along one direction, a direction
perpendicular to the width of the foil. Due to the various
contours of the user’s face and the varying direction of
growth of hair follicles, the conventional foil razor must
be constantly moved in different directions across the
same area of the user’s face. This is time consuming and
requires a degree of manual dexterity that not all users
may have.

Aim of the present invention.

[0004] The presentinvention provides arazor which is
quieter in operation, does not vibrate significantly, is more
efficient and is more effective thereby reducing the time
required for shaving.

Summary of the present invention

[0005] The presentinvention provides a foil for a razor
and a razor comprising such a foil as defined by the ac-
companying claims.

[0006] The presentinvention will now be described by
way of example with reference to the accompanying
drawings in which:

Figure 1 a is a side view of a razor in accordance
with the present invention

Figure 1b is a front view of a razor in accordance
with the present invention

Figures 2a and 2b are perspective views of the razor
shown in figures 1aand 1 b

Figure 3 is a shaded perspective view of the exem-
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plary razor

Figure 4 is an exploded view of the head section of
the exemplary razor

Figure 5 is a perspective view of the foil assembly
Figure 6 is a shaded view of the foil assembly
Figure 7 is a plan view of the foil assembly with detail
A

Figure 8is aplan view of the foilassembly with cross-
section B and detail C

Figure 9 is a plan view of the inner 2 and outer 3
collars with cross-section D and detail E

Figure 10 is a front view of the assembled razor with
cross-section F and detail G

Figure 11 is a perspective view of the blade assembly
Figure 12a is a plan view of the blade carrier 6
Figure 12b is a side view of the blade carrier 6
Figures 13ato 13d are side, upper perspective, plan
and lower perspective views of the central retainer
4 respectively with cross-section H and detail |
Figure 14 is an exploded view of the disk motor 9

Detailed description of the present invention.

[0007] An exemplary razor of the present invention
comprises a foil assembly, a central retainer 4, a head
5, a blade assembly, a motor 9, a body 10, a switch 11
and a central mount 12. The foil assembly comprises a
foil 1, an inner collar 2 and an outer collar 3. The blade
assembly comprises a blade carrier 6, blade supports 7
and blades 8.

[0008] The foil is substantially hemi-toroidal. That is it
isthe surface of halfa circular cross-section toroidal form,
that torus being divided in half by a plane perpendicular
to the axis of revolution of the torus and passing through
the center of revolution of the torus. It can also be de-
scribed as the surface of a donut cut in half through its
thickest part. It therefore has an inner and an outer edge,
both circular in form, and a hole through the middle. Itis
curved in the circumferential direction to form a ring and
it is curved in the radial direction between the inner and
outer edge to form an arc in cross-section. It is therefore
curved in two orthogonal planes. Alternatively the shape
is formed by a curve and a point on a plane, the point
being at a distance from the curve. The surface of the
foil is created by sweeping the curve 360 degrees around
the point, the point being the center of rotation. The foil
is spaced radially from the center of rotation.

[0009] The surface of the foil 1 is provided with holes
of a size and shape suitable for permitting hair follicles
to pass through, such as is known in the art. The holes
may be substantially circular, substantially triangular or
any other suitable form. The hole shapes may be a mix-
ture of circles, triangles, squares, pentagons, hexagons,
heptagons, octagons or irregular shapes. The array of
holes leaves a mesh of the material of the foil 1. The axes
of the holes in the exemplary embodiment are parallel
but may alternatively be perpendicular to the local sur-
face of the foil 1 i’e’ all pointing in different directions.
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[0010] The foil 1 may be made from metal, preferably
a form of steel, but may be made from any other suitable
material.

[0011] The shape of the foil is suitable for engaging a
large surface area of the user’s face in order to perform
efficient shaving. The three dimensional curvature of the
foil is complementary to the three dimensional curvature
of the face. The continuously varying curvature of the foil
permits hair follicles to be engaged at a wide variety of
directions and surface incidence angles permitting more
effective shaving.

[0012] Suitable methods of manufacture of the foil are
known in the art but may include hot or cold pressing of
flat annular blanks. The hole array may be pressed be-
fore, during or after the pressing of the flat blank.
[0013] The inner 2 and outer 3 collars are bonded to
the inner and outer edges of the foil 1. The inner collar 2
is circular and is provided with a circular groove 2a in its
upper surface suitable for receiving the inner edge of the
foil 1. The inner edge of the upper surface of the inner
collar 2 is provided with a bevelled surface 2b for engag-
ing with the outer edge 4b of the lower surface of the
central retainer 4.

[0014] The outer collar 3is circular and is provided with
a circular groove 3a in its upper surface for receiving the
outer edge of the foil 1. The outer collar 3 engages with
the upper rim of the head 5. In the illustrated example
the engagement is provided by threads on the lateral
engagement surfaces, male thread on the head and fe-
male thread 3b on the outer collar. Alternatively a press-
button release means may be provided as is known in
the art.

[0015] The central retainer 4 is circular and has a con-
cave upper surface 4a. This permits convexly curved fea-
tures of the face, e’g’ the chin, to pass into the center of
the foil which permits enhanced engagement of hair fol-
licles around the convexly curved feature during shaving.
The outer edge 4b of the underside of the central retainer
4 is shaped for complimentary engagement of the bev-
elled surface 2b of the inner collar 2, as can be seen in
figure 10. Therefore when assembled, the central retain-
er 4 retains the inner collar 2 and as the inner collar is
bonded to the inner edge of the foil 1 in its groove 2a,
the inner edge of the foil is retained to the razor. The
central retainer has a threaded shaft 4c projecting down-
wards from its lower surface. The threaded shaft 4c en-
gages with a complementary threaded hole 12a in the
central mount 12 when assembled.

[0016] The central mount 12 can be seen in figure 4.
The central mount is generally circular with a threaded
hole 12a in the center of its upper surface. The upper
surface 12b of the central mount 12 is recessed to receive
and mount the disk motor 9. The lower housing 9b of the
disk motor 9 is fixedly mounted to the central mount 12
by suitable means. The outer edge of the central mount
is attached to the inner surface of the head 5 by suitable
means. The central mount may be co-formed with the
head 5 and therefore integral to it.
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[0017] Thedisk motor9isformedfrom upperandlower
housings 9a and 9b respectively. The upper and lower
housings are annular in form and are held apart and per-
mitted to rotate relatively by bearings 9c. Permanent
magnets are provided in the lower surface of the upper
housing 9a. Corresponding electromagnets 9d are pro-
vided in the upper surface of the lower housing 9b. Inter-
action between the magnets causes rotation of the motor
about the common axis of the upper and lower housings.
The lower housing 9b is mounted upon and fixed to the
central mount 12. The upper housing is provided with
holes 9e in its upper surface which receive complemen-
tary lugs 6a in the lower surface of the blade carrier 6.
As the lower housing 9b is fixed, relative rotation of the
upper and lower housings causes rotation of the upper
housing 9a with respect to the head 5. As the blade carrier
6 is locked in relative rotation by the interaction of the
holes 9e and lugs 6a, rotation of the upper housing 9a
causes rotation of the blade carrier and consequently the
blades 8 relative to the foil 1. The advantages of using a
disc motor include quieter operation due to minimising
the number of moving parts and part-to-part mechanical
engagement. Suitable electrical connections, magnet
types and controllers for the motor 9 are known in the art.
[0018] Alternatively a more conventional motor may be
used in the razor. Such a motor might drive a shaft with
a toothed cog on its end. The toothed cog may engage
with teeth formed on the inner edge or lower surface of
the blade carrier thereby causing it to rotate when the
motor is active. A biasing arrangement may be incorpo-
rated to press the blade carrier upwards to cause the
blades 8 to engage with the lower surface of the foil 1.
Two or more motors each driving a cog wheel or two or
more cog wheels driven by one or more motors may be
used to balance the upward force on the blade carrier 6.
[0019] The blade carrier 6 is annular and is provided
with lugs 6a on its lower surface. The lugs 6a may incor-
porate springs arranged to press against the bottom sur-
face of the holes 9e to cause the blade assembly to be
pushed upwards from the motor 9 and consequently for
the blades 8 to be pressed against the lower surface of
the foil 1. Alternatively a single large diameter spring may
be provided between the motor 9 and blade carrier 6 for
this purpose.

[0020] Fourlugs 6a are provided in the exemplary em-
bodiment but any suitable number, size and form may
be used. Many other suitable means of providing releas-
able and biased engagement are known. Angularly
spaced radiating grooves 6b are provided in the upper
surface of the blade carrier 6. The grooves 6b radiate
from the center of the annulus. The blade carrier 6 may
be provided with cylindrical sides extending upward from
the inner and outer edges of its upper surface. Such sides
create an annular trough for collecting shavings. Such
an arrangement makes cleaning easier and helps pre-
vent shavings entering other areas of the razor. Suitable
seals may be provided between moving and stationary
parts to prevent problems related to ingress of shavings.
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[0021] Blade supports 7 are bonded into the grooves
6b such that they stand vertical to the plane of the blade
carrier 6. The blade supports 7 have a shape suitable for
engaging with the grooves 6b at their lower end and en-
gaging with the blades 8 attheir upper end. Consequently
the blades 8 are arranged angularly spaced in a circular
formation in an arrangement suitable for simultaneous
engagement with the lower surface of the foil 1. Circular
holes 7a are provided through the center of the blade
supports 7 to reduce weight and permit air to flow through
to reduce air resistance and therefore energy consump-
tion. Alternatively the blade carrier and blade supports
may be integrally formed.

[0022] The upper surface of the blades 8 are curved
to complement the curvature of the lower surface of the
foil 1 with which they are in contact. The upper surface
therefore has the form of a segment of part of a toroidal
surface, as the foil 1 itself is part-toroidal. The foil and
blades are therefore complementary in form. The cutting
edges have a positive rake angle. A positive rake angle
means surfaces forming the cutting edge meet at an in-
cluded angle of less than a right angle. This creates a
sharper cutting edge than in conventional foil razors and
results in a cleaner cut. As the blades only rotate in one
direction, only one cutting edge is required on each blade
8. Alternatively each blade may have two cutting edges
in order to be effective in either direction of rotation. This
may be determined by what type of motor is used. The
direction of rotation of some simpler motors may be de-
termined by the relative position of the magnets at the
instant the motor is activated.

[0023] As the blades 8 are pressed lightly against the
lower surface of the foil 1 by the biasing arrangement
between the blade carrier and the upper housing 9a,
there will be slight wearing over time. As the cutting edges
of the blades 8 have a positive rake angle, this wearing
will keep the blades sharp. The relative hardness of the
materials of the foil 1 and blades 8 may be chosen to
maximize the advantage of this effect.

[0024] Thebladearrangementis purely exemplary and
many alternative arrangements may be used. For exam-
ple, the blades 8 may attach directly to the blade carrier
and may be arch-like in form such that they have a curved
blade edge for engaging with the foil and two parallel legs
to connect with the blade carrier. Consequently no blade
support is required. Such a blade would have an airgap
through it. Such an airgap would reduce air resistance
to the movement of the blade assembly. Alternatively the
blade supports may be extensible in the vertical direction
and spring loaded so instead of the biasing being be-
tween the motor and the blade carrier, the upward bias
is between the blade carrier and the blades.

[0025] Conventional flat blades may alternatively be
used with the foil however they would naturally be less
effective.

[0026] As the blade edge is angled into the direction
of motion, rotation of the blade assembly will cause a
downward movement of air through the apertures in the
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foil. This downward flow of air will have a slight sucking
effect on hair follicles causing them to be drawn into the
apertures and enhance shaving. Such induced air will
escape through apertures near the inner and outer edges
of the foil 1 but allowance may be made for air to escape
elsewhere. The foil curvature or depth of pressing may
be increased to make additional allowance for such air-
flow.

[0027] To disassemble the razor for cleaning, first the
central retainer 4 is rotated by the user’s thumbs to cause
it to unscrew and disengage from the threaded hole 12a
in the central mount 12. The foil assembly by the outer
collar 3 is disengaged from the head by rotating it on its
threads or released depending on the retention mecha-
nism. The foil assembly comes away as a unit. The blade
assembly can then be removed from the motor 9 as the
lugs 6a are not retained in the holes 9e.

[0028] Throughoutthe description "upper" and "lower"
are intended toreferto the orientation generally expected
for the razor when used i’e’ when handheld, the foil 1
being uppermost and the body being lowermost.

[0029] Otherfeatures suchasa battery, electronic con-
trol means, charging means, signal lights and electrical
connections are not shown as they are conventional and
suitable arrangements are known in the art.

[0030] The embodiments described are exemplary on-
ly and do not define the scope of the invention. The scope
of the invention is defined by the appended claims. Any
exemplary or alternative feature may be combined with
any other exemplary or alternative feature providing the
resulting embodiment falls within the scope of the claims.
etc’ is a contraction of et cetera

e'g’ is a contraction of exempli gratia

i’e’ is a contraction of id est

[0031] The foil may be defined as:

characterised by the shape of the foil being part of
the surface of a toroid;

having a center of rotation and the foil is spaced ra-
dially from the center of rotation;

having an inner and an outer edge and those edges
are circular;

being is substantially hemi-toroidal;
provided with an array of apertures and the shape
ofthe apertures is substantially circular, substantially

polygonal or a mixture of different shapes.

[0032]
as.:

A razor comprising such a foil may be defined

comprising blades arranged to move in a substan-
tially circular path;

the cutting edge of at least one of the blades has a
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positive rake angle;

comprising moving parts characterised by at least
one of the moving parts having a shape which causes
a flow of air into the razor during operation.

[0033] Also defined is:
a disk motor for use in a razor;
a razor comprising a disk motor;

ablade for use in arazor characterised by the cutting
edge of the blade having a positive rake angle;

a component suitable for use only with a razor as
previously defined; and

a foil for a razor wherein the foil comprises an array
holes and characterised by the array comprising
holes of two or more different shapes.

Claims

1. Afoil for a razor wherein at least part of a surface of
the foil has the shape of part of a surface of a toroidal
form and wherein the part-toroidal surface is curved
through at least 45 degrees in the radial direction.

2. Afoil as claimed in claim 1 wherein the part-toroidal
surface of the foil has a portion which is convex in
the radial direction and the minimum diameter of the
convex portion is at least a third of the maximum
diameter of the convex portion.

3. Afoilforan electricrazoras claimed in claim 2 where-
in a central surface extends from the convex portion
and wherein the central surface is substantially con-
cave and the central survace is at least one sixth as
deep as it is wide at its deepest.

4. Afoil as claimed in any preceding claim wherein the
part-toroidal surface of the foil is substantially hemi-
toroidal.

5. Arazor comprising a foil as claimed in any preceding
claim.

6. Arazor as claimed in claim 5 wherein a central sur-
face extends from an inner perimeter of the part-
toroidal surface of the foil, the majority of the central
surface defining a hollow, the hollow being at least
one sixth as deep as it is wide at its deepest.

7. A razor as claimed in claim 6 wherein the central
surface is a surface of a part separable from the foil.
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10.

Arazor as claimed in any of claims 5 to 7 comprising
cutting blades wherein at least part of the cutting
edge of at least one of the blades has a positive rake
angle.

A razor comprising a disk motor.

A component suitable for use only with a razor as
defined by any of claims 5 to 8.
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Figure 1a Figure 1b



EP 3 260 253 A1

/] Figure 26
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Figure 3
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Figure 12a
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