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[57] ABSTRACT

A process of making a cutter foil for dry shaving appa-
ratus, using a rubber cushion, and a die having raised
parts each of which decreases in cross section from a
base to a free end, and consists of two superimposed
portions between which is a step-like offset, the end
portion having a height at least equal to the thickness
of the foil; the process comprising a single operation
of pressing the die and the cushion together with the
foil between them, which causes the end. portion of
each raised part to punch a hole in the foil, as a first
step, and directly thereafter causes the base portion to
turn over the edge of the hole, as a second step; fol-
lowed by removing part only of the turned-over mate-
rial by grinding in a plane parallel to the surface of the
foil.

3 Claims, 6 Drawing Figures
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PROCESS OF MAKING A CUTTER FOIL FOR DRY
SHAVING APPARATUS

This is a division, of application Ser. No. 074,632,
filed Sept. 23, 1970 now U.S. Pat. No. 3,714,807.

The invention relates to processes for making cutter
foils for dry shaving apparatus. The first step is press-
ing metal foil between a rubber cushion and a die
having raised parts, so as to punch out holes, thus
leaving a continuous network of bars between the
holes. The edges of the holes are truned over, after
which the edges of the holes are ground in a plane
parallel to the surface of the foil with only partial
removal of the material extending above the surface
of the foil. Furthermore the invention concerns
dies for carrying out the process.

In Austrian Patent Specification No. 228,605 a pro-
cess of this kind is described, which uses a die, the
raised parts of which have a greater diameter at their
bases than at their free ends. The foil produced is stated
to have edges of the holes bent over through about 70°,
and flat, relatively large bearing surfaces for engaging
the skin of a user’s face, and thus has a thoroughly ideal
cross sectional pattern. The shape of the bars between
the holes has in fact a substantial influence on the qual-
ity of the shave as well as the feeling during shaving, es-
pecially on the irritation of the skin. Of particular im-
portance in this connection is the surface, with which
the cutter foil engages the face. This surface must on
the one hand be as large as possible, but on the other

hand an attempted increase of the latter must not occur’

at the expense of the total of the area of the holes. One
must aim, therefore, to keep the bars as narrow as pos-
sible and nevertheless to make the area turned towards
the face as large as possible, so that a better support of
the skin of the face is achieved opposite the cutting
area constituted by the bent over edges of the holes.
The danger, that pieces of skin will be involved in the
cutting process, is thus reduced and the possibility ex-
ists of reducing the total thickness of the cutter foil, in-
cluding the height of the turned over edges of the holes,

so as to achieve a greater depth of shaving, without

making the shaving operation unbearable by reason of
damage to the skin. Practice has now however shown
that, with the process described in Austrian Patent
Specification No. 228,605 and the die thereby pro-
duced, a cutter foil with the ideal cross-sectional shape
mentioned (see FIG. 4 of the cited patent specifica-

tion) cannot be properly achieved, because bars are’

thereby obtained, which have a cross section somewhat
corresponding to a section of a torus, so that the bear-
ing face of the cutter foil on the face, by reason of the
curvature of the bars which is present, is less and thus
not so satisfactory as in the flat ideal form.

The invention has as its object to overcome this dis-
‘advantage. According to this invention, use is made
of a die in which each raised part consists of two super-
imposed portions between which is a step-like offset,
the end portion having a height at least equal to the
thickness of the foil, and the process comprises
a single operation of pressing the die and the cushion
together with the foil between them, which causes the
end portion of each raised part to punch a hole in
the foil, as a first step, and directly thereafter causes,
the base portion to turn over the edge of the hole,
as a second step.

"By this means, namely that in one operation, but in'
two steps of the latter, first the holes are punched out
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and only then the edges of the holes are turned over,
the result is achieved that the bars can be given what-
ever form permits a good shave and at the same time
preserves the skin.

Brief Description of the Drawing

The invention will be explained more fully below
with reference to the accompanying drawings, in
which:

FIG. 1 shows in perspective view parts of a die,
of the metal foil and the rubber cushion, before the
punching and turning-over operation;

FIG. 2 shows in cross section the first step,
and FIG. 3 the second step of the unitary working pro-
cess;

FIG. 4 shows in perspective the cutter foil produced,;

FIG. § shows in cross section a variation of the die of
FIG. 1;and

FIG. 6 shows, likewise in cross section, a further vari-
ation of the die.

Description of the Preferred Embodiment

In FIG. 1 there is a die designated 1, a metal foil 2
which is to be operated on to produce a cutter foil,
and a rubber cushion 3. According to the known type
of process, the rubber cushion is pressed down in
the direction of the arrow 4, so that the die, with
raised parts or projections 5, punches holes in the
metal foil, and in the same operation turns over the
hole edges. In a further operation, not shown, the
edges of the holes are then ground in a plane parallel
to the surface of the foil with only partial removal
of the material extending from the plane of the
foil, after which the cutter foil is substantially ready.

The raised parts 5 have two portions 6 and 7,

namely a base portion or first part 7 and an end portion
6 or second part, between which is a step-shaped off-
set 8. In the example in FIG. 1, both portions 6 and
7 are cylindrical, while the diameter of the cylinder 6
is smaller than that of the cylinder 7. The offset 8
here consists of a flat surface parallel to the base
surface 9 of the die’s base member 9'.
" On pre?s]ng down the rubber cushion 3, as the first
stage in this operation, the holes in the metal foil are
punched out by the end portions 6 of the die, while the
bars 10 which form a continuous network come to lie
between the portions 6, as shown in FIG. 2. The cut-out
hole parts 11, which form waste, remain for the time
being on the top face of the portions 6. The height A,
of the portions 6 is preferably, as shown, larger than the
thickness d of the metal foil, so that the punching out
is completed, before the second step of this operation
begms o

‘Upon further downward pressing of the rubber cush-
ion 3, the bars 10 come into engagement with the offset
8, whereupon the second step of the operation, namely
the turning over the edges of the holes, begins. Since,
during this second step, the foil can only yield in the
areas between the base portions 7 of the die, the bars
10 are pressed down to the base surface 9 of the die,
while the base portions 7 have the effect that the edges
of the holes on the bars are turned over, as shown in
FIG. 3. In this last step, however, only a deformation of
the bars 10 occurs. This guarantees that the foil mate-
rial can fit the shape of the die well, so that a shape of
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bar is achieved, which satisfies the requirements al-
ready mentioned, namely, with a small width b of the
bar, sharply bent turned over edges and a large flat en-
gaging surface 12 for the face are produced. After the
conclusion of this second step the bars which form a
continuous network are removed from the die. FIG. 4
shows the cutter foil obtained in this way. In addition
to this stamping and bending over process, the cutter
foil is then ground.

Advantageously the height &, of the base portions 7,
less the thickness of the foil, is smaller than half the dif-
ference between the clear width a measured at the free
ends, and the clear width b measured at the bases, be-
tween adjacent raised parts. As can be seen from FIG.
3, the result thereby achieved is that the bent over
edges of the holes extend with their free ends above the
base portions 7, so that it is with certainty guaranteed
that the foil material properly fills the shape of the die
in the area of the base portions 7, and thus a particular
minimum height of bent over hole edges is always pro-
duced. Furthermore this guarantees that the perforated
cutter foil can be easily removed from the die, since the
free ends of the bent over edges of the holes cannot fit
tightly on the die itself.

Furthermore, it has been found to be advantageous,
if the clear width b measured between the bases of adja-
cent raised parts is larger than half the clear width a
between the free ends of the latter, but is smaller than
the whole clear width a between the same free ends less
the thickness d of the metal foil. With this provision the
best shape of bar is achieved having regard to a good
shaving performance with simultaneous preservation of
the skin.

In the die shown in FIG. 5, both portions 6, 7 of each
raised part 5 are constituted by a truncated cone. Pref-
erably the semi-vertical angle « amounts to less than
20°. By the selection of this semi-vertical angle « of the
portion 7, the cutting angle which appears later upon
grinding of the foil is at the same time also determined.
The offset 8 includes a surface of a truncated cone with
a semi-vertical angle 8 of more than 40° The transition
from the portion 7 to the offset 8 and from the latter
to the portion 6 is at the same time rounded off, as indi-
cated by the radii r. As shown in FIG. 5, the transition
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from the base surface 9 to the portions 7 can also be
rounded off. Such a die can be relatively easily made,
for example by spark erosion or a sand blast process.

In FIG. 6 a die shape is shown, in which only the por-
tions 7 are made in the shape of a truncated cone, while
the portions 6 consist of cylinders. This offers the ad-
vantages, that in the first step there is absolutely exact
punching, and in the second step the foil fits the shape
of the die well, while the cutter foil is easily removed
from the die. The offset 8 is, in this example, formed by
two parts of toroidal surfaces, running into one an-
other, as is indicated by the radii R.

The process according to the invention, may be used
in making cutter foils, with other than circular holes,
e.g., diamonds, pentagons or the like, for which pur-
pose only the raised parts § of the die have to have the
corresponding circumferential shape.

I claim:

1. A process of making a cutter foil for dry shaving
apparatus, using a rubber cushion, and a die having
raised parts each of which decreases in cross section
from a base to a free end, and consists of two superim-
posed portions between which is a step-like offset, the
end portion having a height at least equal to the thick-
ness of the foil; the process comprising a single opera-
tion of pressing the die and the cushion together with
the foil between them, which causes the end portion of
each raised part to punch a hole in the foil, as a first
step, and directly thereafter causes the base portion to
turn over the edge of the hole, as a second step; fol-
lowed by removing only part of the turned-over mate-
rial by grinding in a plane parallel to the surface of the
foil.

2. A process according to claim 1, using a die in
which the height of each base portion, less the thick-
ness of the foil, is smaller than half the difference be-
tween the clear widths, measured at the free ends and
at the bases, between adjacent raised parts.

3. A process according to claim 1, using a die in
which the clear width measured between the bases of
adjacent raised parts is larger than half the clear width
between the free ends of the same parts, but is smaller
than the whole clear width between the same free ends

less the thickness of the foil.
* *® % % *



