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A cutter assembly and method of Eroducing game

5 The present invention relates to a cutter assembly
for powered shaving apparatus, and to methods of

manufacturing such an assembly.

10
Traditionally, shaving devices have been divided
into wet shavers and dry shavers. Wet shavers generally
involve one or more razor-sharp blades to be dragged
across the surface to be shaved along a line at right
15 angles to the edges of the blades themselves, in the

presence of a lubricating foam or fluid. Dry shavers on

the other hand generally comprise a large number of
cutting elements that are moved by an actuation
mechanism, often an electric motor, at high speed
20 relative to the surface to be shaved, in either a
circular or linear reciprocating motion. Dry shavers of
this kind are complex and costly, and can approach the
shaving performance of wet shavers only with
difficulty.
25
Various assemblies intended to be reciprocated
along an axis at right angles to the shaving direction,
and comprising a plurality of cutting edges extending
substantially parallel to the shaving direction, are
30 known in the prior art. US-Bl-6,560,875, for example,
| discloses a cutter assembly for a dry shaver provided
with a plurality of arcuate cutter elements, mounted on

a carrier. The arcuate cutters are arranged parallel

Lo one another along the length of the carrier. Gaps

35 are provided between every adjacent pair of cutters,
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into which gaps hailrs may protrude during use, so that
by means of an oscillatory motion the hairs may be cut.

This assembly i1s machined from a single block of metal,

which leads to a high manufacturing cost. Furthermore,
the cutting edges of the cutters cannot easily be
varied from 90°, without a still further increase in

the manufacturing costs, such that effective cutting is

difficult to achieve.

Similarly, US-A-2,281,250 discloses an alternative

cutting assembly for a dry shaver. In this arrangement,
there is provided a cylindrical carrier, on the outer
surface of which 1is provided a helical thread,
protruding from the surface of the carrier. In this
apparatus, there is further provided a helical cutting
strip which is wound about the carrier to rest upon the
thread, so that the helices of the thread and the
cutting strip are aligned with each other. The cutting
thread is provided with an acute cutting edge, so as to

offer i1improved cutting performance. In wuse, this
device 1s oscillated back and forth so that the cutting

edge of the cutting strip engages hairs introduced into
the gap between separate loops of the cutting strip.
This arrangement entails considerable expense in its
manufacture, due to the difficulty of producing a

helical cutting strip, and satisfactorily fixing this

to the carrier. It is in particular to be noted that a

linear cutting strip cannot be wound into a helical

shape without distortion.

US-A-2,307,471 discloses a method of producing a
cutting element for a dry shaver in which a cylindrical
metal tube having an eccentric bore is tapped

internally to form a thread on its inner surface. The

depth of this internal thread is such that the thinner

g

part of the tube wall 1is penetrated, to as to form

sharp edged gaps through which hairs may pass to be

sheared.
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All of these prior art assemblies represent

1mperfect compromises between the various

considerations important in the design of such cutter

assemblies such as cutting effectiveness, comfort and

cost of manufacture.

It 1s desirable to arrive at a cutting element for

use 1in an actuated system that offers good cutting

performance, 1s inexpensive to manufacture and is

suitable for use both in the presence of a lubricating

foam or fluid and without such foam or fluid.

According to the invention from a first aspect,

there is provided a cutter assembly for a dry shaver,

‘comprising an elongate carrier member, and a cutter

element having a plurality of turns forming a helix,
each having an arcuate cutting portion and an arcuate
mounting portion following sequentially along the
helix. The carrier member is disposed substantially
parallel to the axis of said cutter element, and
contacts and supports the mounting portions of the

turns and leaving the cutting portions as free-span

arches.

According to a development of this first aspect,

the carrier member is disposed within the cutter

element.

According to a further development of this first

aspect, the carrier member has a substantially “c” or

"u” shaped cross-section.

According to a still further development of this

first aspect, the cutting portions each provide a pair

Oof opposed acute-angled cutting edges.
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According to a still further development of this

first aspect, the turns of the cutter element are

triangular in cross-section.

According to a still further development of this
first aspect, the apex of the triangular cross-section

of the cutter element is on the inside of the helix

formed thereby.

According to a still further development of this
first aspect, the carrier member is provided with a

thread to receive the mounting portions of said cutter

element.

According to the invention from a second aspect,
there 1s provided a method of producing a cutter
assembly for a dry shaver, comprising the steps of
producing an elongate carrier wmember, producing a

cutter element having a plurality of turns forming a

helix, each having an arcuate cutting portion and an
arcuate mounting portion following sequentially along
the helix, and securing the mounting portions of each
of said plurality of turns to the carrier member so
that the carrier member contacts and supports the

mounting portions of the turns and leaves the cutting

portions as free-span arches.

According to a development of this second aspect,

carrier member is formed by removing material from one

side of a circular-cylindrical body.

According to a further development of this second

spect, a flat is machined on one side of said body.

Q)

According to a still further development of this
second aspect, the method may .comprise the further

steps of drilling a cavity of a first radius axially of
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the body having a second radius and wherein 1in

machining said flat the cross-sectional thickness of

said body perpendicular said flat is reduced by an

amount greater than the difference between said first

radius and said second radius.

According to a still further development of this

second aspect, the method may comprise the further

steps of machining a helical thread into the surface of

sald body for receiving the helical cutter element.

According to a still further development of this

second aspect, the helical cutter element initially has

a rhombic cross-section and is reduced to a triangular

cross-section by machining.

According to a third aspect of the invention,
there i1s provided a method of producing a cutter for a
dry shaver comprising the steps of providing a helical
element having a cross section such that by machining
an external surface thereof a sharp edge is formed on
at least one edge thereof, fixing the helical element
around an elongate support, and removing the external

surface of the helical element so as to form said sharp

edge on at least one edge thereof.

According to a development of this third aspect, a

helical element is fixed around a cylindrical body.

According to a further development of this third
aspect, the method may comprise the further steps of,
forming a cavity of a first radius axially of the
cylindrical body of second radius, and forming a flat
on one side of the cylindrical body, so that the cross-
sectional thickness of the cylindrical body
perpendicular the flat is reduced by an amount greater

than the difference between the first radius and the

second radius.
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According to a still further development of this

third aspect, the method may comprise the further step

of, prior to the step of fixing a helical element

5 around said cylindrical body, forming a helical thread

into the body, of such dimensions as to receive the

helical element.

According to a still further development of this
10 third aspect, at the step of removing an external
surface of said helical element, sharp edges are

produced on both helical edges thereof.

According to the present invention from a fourth

15 aspect, there is a provided a method of producing a
cutter for a dry shaver, comprising the steps of
providing a helical element having an inner diameter
having a first dimension, forming arcuate cutting
portions on successive turns of said helical element,

<0 providing an elongate <carrier member having a
thickness, as seen in a direction transverse to its
longitudinal extent, of a second dimension, said second
dimension being less than said first dimension of the
helical element, contacting the helical element with a

25 lower surface of the carrier member, and extending the
arcuate cutting portions transversely across the

carrier member in spaced relation thereabove.

30
For a better understanding of the invention, and
to show how the same may be carried into effect,
reference will now be made, by way of example, to the
accompanying drawings, in which:
35

Figure 1 shows a first cutter assembly for a dry

shaver as known from prior art document US-BI-

6,560,875 ;
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Figure 2a shows a cutting assembly for a dry

shaver as known from a second prior art document US-A-

2,281,250;

Figure 2b shows a development of the assembly of

Figure 2a;

Figure 3a shows the first and second steps of the

method of manufacture according to this embodiment of

the invention in a side view;

Figure 3b shows a section of E-E of the support

member shown in Figure 3a&;

Figure 3c¢ shows a partial cross-section of the
carrier member as formed by the threading process

described with regard to Figure 3a;

Figure 4a shows the third step o©of the method

according to this embodiment of the present invention

in a side view;

Figure 4b shows a section F-F of the support

member shown in Figure 4a;

Figures 5a & 5b show a helical structure used as a
component of the cutting assembly according to an

embodiment of the present invention;

Figure 6a shows a fourth step 1in a method

according to an embodiment of the present invention in

a side view;

Figure 6b shows a section G-G through the carrier

member and helical element shown in Figure 6a;
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Figure 6c shows a cross-section of the helical

element, as in position, threaded into the carrier

member :;

5 Figure 6d shows an isometric projection of the
assembly shown in Figure 6a;

Figure 7a shows the cutter assembly after the

execution of a fifth step according to this embodiment

10 of the present invention in a side view;

Filgure 7b shows a section H-H through the carrier

member and helical elements shown in Figure 7a;

15 Figure 7c shows a cross-section through the

helical element engaged in a carrier groove;

Figure 7d shows a cross-section through a cutting
portion of the helical element;

20
Figure 7e shows an isometric view of a cutter
assembly according to an embodiment of the present
invention:;

25 Figures 8a and 8b show the final step of grinding
the outer periphery of the diamond cross-section
helical element according to a second embodiment of the
present invention;

30 Figures 8c and 8d show the method of grinding down
the helical cutting element to form a triangle as
described above with regard to the first embodiment of
the i1nvention; and

35 Figures 8e and 8f show a method of grinding down

the helical element according to a third embodiment of

the present invention.
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Figure 1 shows a first cutter assembly for a dry
shaver as known from US-B1-6,560,875. This assembly is
intended to be oscillated along the axis A-2A, and is
provided with a plurality of arcuate cutter elements
101. Thus the arcuate cutter elements 101 are arranged
parallel to one another spaced along the length of the
carrier 201. Gaps are provided between every adjacent
pair of cutters, 1into which gaps hairs may protrude
during use, so that by means of the oscillatory motion
of the carrier 201 and thereby the cutter elements 101,
the hairs may be cut. There may further be provided a
foil screen (not shown) between the skin of the user,
and the cutters 101 having holes sufficiently lai*ge to
allow hairs to pass, for cutting by the cutters 101,

whilst protecting the skin of the user.

The assembly of Figure 1 is machined from a single
block of metal, which leads to a high manufacturing
cost. Furthermore, the cutting angle of each cutter |
element 101 cannot easily be varied from 90°, without a
still further increase in the manufacturing costs, such

that effective cutting is difficult to achieve.

Figure 2a shows a cutting assembly for a dry
shaver as known from US-A-2,281,250 (Ruskin). In this
arrangement, there 1s provided a c¢ylindrical carrier
211, on the outer surface of which 1s provided a
helical thread 212, protruding from the surface of the

carrier 211. In this apparatus, there is further

provided a helical cutting strip 111, which is wound
about the carrier 211, so as to rest upon the thread

212, so that the helices of the thread and the cutting

strip are aligned with each other. The cutting thread

111 1s provided with an acute cutting edge 112, so as

to offer improved cutting performance.
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The cutting strip is secured to the thread 212 by
pins 214.

Figure 2b shows a development of the assembly of

5 Figure 2a, in which the cutting strip 111 1s triangular
in cross-section, so as to provide a first cutting edge
112, and a second cutting edge 113. As shown 1in this
Figure, the helical thread 212 1is provided with a

helical indentation 213, to receive the apex of the

10 triangular cutting strip 111.

Thus in use, the device of Figures 2a and 2b 1is
oscillated back and forth along the axis B-B, so that

the cutting edge or edges of the cutting strip 111

15 engages hairs introduced into the gap between separate
loops of the cutting strip 111. This arrangement thus

achieves cutting performance superior to that of the

arrangement shown in Figure 2a, due to the sharpened
cutting edge which can be formed on the cutting strip

20 111. This arrangement does however entail considerable
expense in its manufacture, due to the difficulty of
producing a helical cutting strip, and satisfactorily
fixing this to the thread 212. It is in particular to
be noted that a linear cutting strip cannot be wound

25 onto the helical thread, without distortion occurring.

The present disclosure relates to a cutter

30 assembly for a shaver where a helical cutter element is
secured to a carrier member in such a way that portions

of the helical turns of the cutter element form a
plurality of free-span arches having exposed cutting

edges. By analogy with bridge construction, the term

35 free-span arch 1is here used to indicate that the arch
1s supported only at its ends and 1s otherwise self-

supporting, and out of contact with the carrier member.
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The helical cutter element thus has a plurality of
turns, of which some are provided with cutting portions
and forming free-span arches. Generally the greater
part of the turns will be provided with cutting

5 portions forming free span arches.

The carrier member may engage some or all of the
turns of the helical cutter element, so that some turns
may be entirely unsupported. Some turns on the other

10 hand may engage the carrier member about their entire
circumference, so that such turns comprise spans which
are not free in the sense described above. Each turn
may be provided with a cutting edge, whatever part of
1t 1s supported by the carrier member.

15

The shaver 1s preferably a dry shaver, and is
preferably of the motor driven wvariety. The carrier
member may be within the helix of the helical cutter
element, or outside the helix, or have portions both

20 1inside and outside the helix. The carrier member may
have threads to engage the helical ‘cutter element, or
raised portions, or the cutter member may be embedded
in the carrier member, which may be formed of a resin
or other such mouldable material.

25

The present invention comprises both the cutter

itself, and methods for making such a device.

According to one example of a method according to

30 the 1invention, the process begins with a simple
cylindrical blank, of whatever material is selected for

the support element or carrier member 221, as discussed
below. The carrier member is preferably disposed within

the helical element, and preferably has a substantially

35 “c” shaped or "u" shaped cross section. The cutting
portions preferably each provide a pair of opposed

acute-angled cutting edges. The material of which the
h

elical element 1s constituted may have a triangular
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cross section, and the apex of this triangular cross

section of the helical element may be on the inside of

the helix.

The carrier member 221 is preferably provided with

grooves to receive the mounting portions of said

helical element.

Figure 3a shows the first and second steps of the

method of manufacture according to one embodiment of
the invention in a side an cross sectional view. In the
first step, a helical thread 222 is machined into the

carrier member 221, using any of the machining

techniques that will readily occur to the skilled

person.

Figure 3b shows a section of E-E of the support
member shown in Figure 3a. The cross sectional view

shows a cross section through the line E-E.

Figure 3¢ shows a partial cross-section of the

carrier member as formed by this threading process.

Figure 4a shows the second and third steps of the

method according to this embodiment of the present

invention. According to this method, a cavity is
drilled or otherwise formed through the axis of the
support element. One side of the cylinder forming the

carrier member is then machined flat, so as to produce
a flat surface 223. The diameter of the cavity drilled
through the axis of the carrier member, and the depth

of the flat machined on the side of the cylinder are
that a portion of the wall of the carrier

selected sc
member 221 1s removed over a part of its circumference.

Preferably, the wall of the cylinder should be removed
over approximately 100° of the circumference. Thus when
one side of the cylinder is machined through so far as

to intersect the cavity through the support component,
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the flat 1s replaced with two coplanar surfaces

separated by the hole.

Figure 4b shows a section F-F of the support
member shown 1in Figure 4a. In particular, it is clear

from this figure how the method described with respect

to Figure 4a forms a hollow 224.

Figure b5a shows a helical structure used as a

component of the cutting assembly according to an
embodiment of the present invention. The helical
structure according to this embodiment has a
substantially diamond shaped cross-section as shown in
Figure 5b. The helical structure 1210 may for example

comprise a thread insert, of the kind readily

commerclally available.

This helical element should be formed preferably
of a material resistant to corrosion, able to carry a
sharp edge, and to be resistant to wear. Still
further, the material should preferably be hardenable

by heat treatment, and suited to grinding as a means of
changing the cross-section or shape thereof. Most
preferably, the helical element 1210 should be formed
of a heat treatable high carbon alloy steel, such as a
heat treatable carbon stainless steel. Most
preferably, the helical element 1210 should be formed
of a steel conforming {:o the standard EX 46 CR 13,
stavax, EX 39 CR MO 17, or 460, or an equivalent

standard steel, as will readily occur to the skilled

person.

Figure 6a shows a fourth step in the method
according to this embodiment of the present invention.
In this fourth step, the helical element 1210 is wound
Or screwed onto a corresponding thread, machined into
the surface of the cylindrical support element 221 as

described above with regard to Figure 3a. The helical
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element 1210 is at this point preferably fixed to the
carrier member 221, preferably by means of a spot weld
or a laser weld, or other appropriate method as will
readily occur to the skilled person. 1In particular, it
may be appropriate to use pins to secure the helical
element 1210 to the carrier member 221. The counter
assembly as shown in Figure 6a now comprises a helical
element 1210 threaded onto a substantially cylindrical
carrier 221 and welded or otherwise fixed thereto. The
carrier member 221 is hollow, having a central cavity
224, and further has a flat area 223, such that a part
of the circumference of the helical element 1210 1s out
of contact with the carrier 221, and forms an
unsupported arcuate cutting member 225. Other parts of
the helical element are supported by or other wise 1in

contact with the carrier 221, so as to form mounting

portions.

Figure 6b shows a section G-G through the carrier

member and helical element shown in Figure 6a, and 1in
particular shows the corresponding helical thread 222

and form mounting portions 226 described with respect

to Figure 6a.

Figure 6c shows a cross-section of the helical

element 1210, when threaded into position on the

carrier 221.

Figure 6d shows an isometric projection of the

assembly shown in Figure 6a. ;

Figure 7a shows the cutter assembly after the
execution of a fifth step according to this embodiment
of the present invention. In this step, the outer
periphery of the assembly is ground down, so that the
protruding vertex of the helical element 1210 as shown
in Figures 6a, 6b and 6c, is ground to a flat, over 1its

whole circumference.
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Figure 7b shows a section H-H through the carrier

member and helical elements shown in Figure 7a;

According to this embodiment, the outer vertex of
rhe helical element 1210 is ground down to the widest
parts of the helical element having a diamond cross-
section, so that the remaining c¢ross-section 1is
essentially a triangle, as shown in Figures 7c¢ and 7d.

The result is a helical cutting element 1211, having

acute-angled cutting edges 121la and 1211Db.

Figure 7e shows a cutter assembly according to an
embodiment of the present invention. According to this
embodiment, there is provided a carrier member 221, and
a helical cutting element 1211. The carrier member 221
is disposed within the helical cutting element 1211, soO
ags to support the helical cutting element 1211
throughout at least a part of its circumference, at at
least one point along its length.  According to the
embodiment of the invention shown in Figure 7d, the
carrier member 221 in fact has the shape of a partial
cylinder on one side of which a flat 1is provided, so
that the hollow cavity within is exposed, bisecting the
flat so that it forms two coplanar surfaces. This
cylinder is further provided with a coaxial helical
thread, to receive the helical cutting element 1121.
The helical cutting element 1121 1is of triangular
cross-section, as shown more clearly in Figure 7c. The
helical cutting element 1211 1is supported with
sufficient rigidity, that when the cutter assembly 1is
oscillated along the axis D-D, and the unsupported
arches of the helical cutting element 1211 are applied
to the hair to be cut, the hairs will be introduced
into the gaps between the individual arcuate cutting

portions 225 of the helical cutting element 1211, and

cut thereby as the element oscillates.
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A variety of means of coupling the assembly to

means of activation such as an electric motor will

readily occur to the skilled person. For example,
holes or slots may be machined into the carrier element
221 for engagement with a coupling member to impart the

oscillatory motion described above under the power of

that activation means.

A further element may be provided between the skin

Oof the user and the assembly, for example in the form
of a mesh or grille, having holes large enough to allow
the ingress of hairs, but preventing the exposure of
the user’s skin to the cutting element 1211, as will

readlly occur to the skilled person.

The form of the carrier member 221 may be varied
substantially both in terms of its cross-section, and
along its length, so as to arrive at an optimum
compromise between weight, materials used, production

costs, mechanical strength etc., as will readily occur

to the skilled person. Similarly, the cross-sectional
shape of the helical cutting element, as well as its

pitch and other physical properties may be selected so

as to offer optimum performance in terms of cutting
performance, blade lifetime, comfort etc., as will

readily occur to the skilled person.

The material selected for the carrier member 221
may comprise any of a number of metals, plastics,
composite materials etc. as will readily occur to the
skilled person. Similarly, the material for the helical
cutting element 1211 may be selected so as to give the
best possible performance 1in terms of cutting

performance, comfort, durability and cost, etc. as will

readily occur to the skilled person.

Preferably, the helical cutting element 1211

should comprise a heat treatable high carbon or high
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alloy steel. 1Ideally, this should be a heat treatable
carbon stainless steel. Still more preferably, this
should be a steel conforming to the EX 46 CR 13,
Stavax, EX 39 CR MO 17, or Stainless Steel 460
standards. The helical element 1211 may for example be
derived from a thread insert, of the kind readily
commercially available. According to this embodiment of
the present invention, the arches of the helical
cutting element 1211 are unsupported over approximately
100° of the helical circumference, and may be secured
to the support element 221 by any of the means that may

readily occur to the skilled person, for example spot

welding, laser welding etc.

According to this embodiment, there is therefore
provided a cutter for a shaver, comprising an elongate
carrier wember, and a helical element having a
plurality of turns, each providing an arcuate cutting
portion and an arcuate mounting portion following

sequentially in the circumferential direction. This
carrier member 1is disposed substantially parallel to
the axis of the helical element, to engage and support
the mounting portions of the turns and leave the
cutting portions as unsupported arches. This
configuration offers the advantages that the cutting
edges are exposed, and are thus easily cleaned, and
offers little resistance to hair insertion. The

assembly 1is thus highly suited to use in the presence

of a lubricant.

The assembly according to this embodiment is

highly suited to mass production, and indeed can be
assembled at 1least partially from standard, off-the-

shelf components. The assembly thus offers a low cost

of manufacture.

Figures 8a and 8b show the final step of grinding

the outer periphery of the diamond cross-section
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helical element 1210 according to a second embodiment
of the present invention. According to this
embodiment, the helical element is not ground all the

way down to 1ts widest part so as to form a triangular

cross-section but rather ground to a lesser extent, so
that the eventual cross-section of the helical element .
1s a truncated lozenge shape 1212 as shown in Figures
8a and 8b. Having a cutting element of this cross-
sectional shape may be found to be advantageous in the
final shaving device, as it will lead to hairs being
cut at a predetermined distance from the skin surface,
so that damage to the skin itself is reduced, thereby

leading to a subjectively more comfortable shave.

Figures 8c and 8d show the method of grinding down

the helical cutting element 1210 to form a triangle as

described above with regard to the first embodiment of

the invention, and Figures 3a to 7d inclusive.

Thus according to this embodiment of the present
invention there 1is provided a method of producing a
cutter for a shaver, comprising the steps of machining
a flat on one side of a cylinder to produce a reduced
cross-sectional thickness, and securing a helical
element around said cylinder, to provide a plurality of

arcuate cutting members 1n the form of unsupported

arches spanning over the flat region.

Optionally, a cavity of a first radius axially of
the cylinder having a second radius may be drilled, so
that the reduced cross-sectional thickness lies between

sald second radius, and said second radius plus said

first radius. A helical thread may be machined into the

outer wall of the cylinder for receiving said helical

cutting element. The helical element may initially have

a rhombic cross-section, which may then be reduced to a
triangular cross-section by machining. The helical

element may have a cross section such that by machining
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an external surface thereof a sharp edge can be formed
on at least one edge thereof, fixing said helical
element around a cylinder, and machining an external

surface of said helical element so as to form a sharp

edge on at least one edge thereof.

A cavity of a first radius may be drilled axially
of the cylinder of second radius, and a ‘flat machined
on one side of the c¢ylinder, so that the cross-
sectional thickness of the cylinder lies between said

second radius and said second radius plus said first

radius. By machining an external surface of said

helical element, sharp edges may be produced on both
helical edges thereocf. Prior to the step of fixing a
helical element around the cylinder, a helical thread

may be machined into it, of such dimensions as to

receive the helical element.

Figures 8e and 8f show a method of grinding down
the helical element 1210 according to a third

embodiment of the present invention, according to which

the diamond cross-sectioned helical element 1i1s ground

down beyond its widest point, so as to arrive at a

amaller cross-sectional area 1213 than that arrived at
by the method described above with regard to Figures 3a
to 7d. This may be advantageous 1in terms of Optimising

the geometry, and physical properties of the final

cutting element.

According to a still further embodiment of the
n, the helical element 1210 may be

-

present inventic
extruded or otherwise formed as a wire having any

desired cross-sectional geometry, and then wound into a

helical element, prior to the steps as described with
regard to Figures 6a onwards. This approach will again
offer a greater degree of choice as regards the

geometry, physical properties and materials present in

the final cutting assembly.
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As a still further embodiment of the present
invention, rather than forming the carrier member 221,
by the steps described above with regard to Figures 3a

5 to 7d, the carrier member may be formed by other means
that may occur to the skilled person, for example by a
moulding process, extrusion, etc. Where a moulding
process is adopted, it may be desirable to mould the
carrier member 221 directly onto the helical element

10 1210, prior to or after the step of grinding described

above with regard to Figure 7a to 7d.

Although as described above the carrier member
engages each turn of the helical element, the skilled

15 person will recognise that it is in fact only necessary

to support a sufficient number of the turns so that the

helix is maintained substantially rigidly in use.

There is thus provided a cutter for a dry shaver,
20 comprising: an elongate carrier member; a helical
element having a plurality of turns, each having an

arcuate cutting portion and an arcuate mounting portion

following sequentially in the circumferential
direction; said carrier membexr being disposed
25 substantially parallel to the axis of said helical
element ; and said carrier member engaging and

supporting the mounting portions of the turns and

leaving the cutting portions as unsupported arches.

30 Alternatively there 1s provided a cutter for a
shaver, comprising an elongate carrier member, and a
helical element having a plurality of turns, each
having an arcuate cutting portion and an arcuate

mounting portion. This carrier member 1is disposed
35 substantially parallel to the axis of the helical

element, whilst engaging and supporting the mounting

portions of the turns and leaving the cutting portions

unsupported.
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furthermore provided a method of

first cross-sectional thickness in a first direction

and a second smaller cross-sectional thickness in a

second direction perpendicular to the first direction;

and securing a helical element around said carrier

member, where portions of said helical element form a

plurality of unsupported arches having exposed cutting

edges.

There follows a list of the structural elements

discussed

numbers.

101
111
112
113
201
211
212
213
214
221
222
223
224

Prioxr art
Prior art
Prioxr art

Prior art

A prior
A prior
A prior
A prior

A prior

above,

and their corresponding reference

art
artc
art
art

art

arcuate cutter elements.
helical cutting strip.
acute cutting edge.

second cutting edge.

Carrier.
Cylindrical carrier.

Helical thread.
Helical indentation.

Pin.

Carriler member.
Helical thread.

Flat area.

Central cavity.

225 Arcuate cutting portion

226 Mounting portion

1210 Helical

structure

1211 Helical cutting element,
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1211a and 1211b Acute-angled cutting edges.

1212 Truncated lozenge cross-sectioned helical

cutting element.
1213 Small cross sectional area helical cutting

element.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A cutter assembly for a dry shaver, comprising:

an elongate carrier member (221); and

a cutter element (1210) having a plurality of turns
forming a helix, each having an arcuate cutting portion (225)
and an arcuate mounting portion (226) following sequentially
along the helix;

sald carriler member (221) being disposed substantially
parallel to the axis of said cutter element;

sald carrier member (221) having a substantially “c¢” or
“u” shaped cross section; and

sald carrier member (221) contacting and supporting the
mounting portions (225) of the turns and leaving the cutting

portiong (225) as free-span arches.

2 . An assembly according to Claim 1, wherein said carrier

member (221) is disposed within said cutter element (1210).

3. An assembly according to Claim 1 or 2, wherein said

cutting portions (225) each provide a pailir of opposed

acute-angled cutting edges (1211la, 1211b).

4 . An assembly according to Claim 3, wherein the turns of

the cutter element (1210) are triangular in cross-section.

5. An assembly according to Claim 4, wherein the apex of
sald triangular cross section of the cutter element (1210) is

on the i1nside of the helix formed thereby.
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6. An assembly according to any one of Claims 1 to 5,

wherein said carrier member (221) 1s provided with a thread

(222) to receive the mounting portions of said cutter element

(1210).

7. A method of producing a cutter assembly for a dry

shaver, comprising the steps of:

producing an elongate carrier member (221) having a
substantially “¢” or “u” shaped cross section;

producling a cutter element (1210) having a plurality of
turns forming a helix, each having an arcuate cutting portion
(225) and an arcuate mounting portion (226) following

seqguentially along the helix; and

securing the mounting portions of each of said plurality
of turns to said carrier member (221) so that the carrier
member (221) contacts and supports the mounting portions

(225) of the turns and leaves the cutting portions (225) as

free-span arches.

8 . A method according to Claim 7 in which said carrier

member (221) 1s formed by removing material from one side of

a circular-cylindrical body.

0. A method according to Claim 8 in which a flat (223) 1is

machined on one side of said body.

10. The method according to Claim 9 further comprising:
the further step of drilling a cavity (224) of a first
radius axially of the body (221) having a second radius; and
wherein 1n machining said flat the cross-sectional

thickness of said body perpendicular said flat is reduced by
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an amount greater than the difference between said first

radius and said second radius.

11. The wmethod according to Claim 9 or 10 comprising the
further step of:
machining a helical thread (222) into the surface of

sald body for receiving said helical cutter element.

12. The method according to any one of Claims 7 to 11,
wherein said helical cutter element (1210) initially has a
rhombic cross-section and 1s reduced to a triangular

cross-section by machining.

13. A method of producing a cutter assembly for a dry
shaver, comprising the steps of:

providing a helical element (1210) having an inner
diameter having a first dimension;

forming arcuate cutting portions on successive turns of
sald helical element;

providing an elongate carrier member (221) Thaving
thickness, as @seen 1n a direction transverse to its
longitudinal extent, of a second dimension, said second
dimension being less than said first dimension of the helical
element, the elongate carrier member having a substantially
“c” or “u” shaped cross section;

contacting the helical element with a lower surface of
the carrier member (221); and

extending the arcuate cutting portions transversely
across the carrier member in spaced relation thereabove to

form free-span arches.
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