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@ Depilation apparatus with thrust cogs.

@ A depilation apparatus having a number of disc-
shaped pinching plates (19) provided on a drive
shaft (7) and a number of thrust cogs (41) provided
on an auxiliary shaft (21), by means of which cogs
the pinching plates are each tiltable about a first and
a second tilting axis (81, 91) from a catching position
into a pinching position in which the relevant pinch-
ing plate (19) exerts a pinching force on an adjacent
pinching plate (19) tilted into the pinching position.
Each pair of pinching plates positioned next to one
another (19a, 19b), (19b, 19¢c), (19¢c, 19a) has a
unique thrust cog (41a, 41b, 41c), so that each
pinching plate (19) is in cooperation with each of its
two adjacent pinching plates (19) and the hair catch-
ing range of the pinching plates (19) extends over
the entire depilation opening (3). The thrust cogs
(41a, 41b, 41c) are provided on the auxiliary shaft
(21) at mutual angles of 120°, so that an even
operation of the depilation apparatus in time is
achieved and an undesirable contact between the
pinching plates (19) at a side of the drive shaft (7)
remote from the depilation opening (3) is prevented.
The pinching plates (19) each have a central, star-

shaped opening (65, 67, 69, 71) by means of which
the relevant pinching plate (19) is mounted in reces-
ses (59, 61, 63) of three comb-shaped support
ridges (51, 53, 55) of the drive shaft (7), which ridges
extend parallel to a central portion (57) of the drive
shaft (7) at mutual angles of 120°. A favourable
moment arm ratio for the pinching force and a stable
support of the pinching plates (19) in the pinching
position are achieved by this.
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The invention relates to a depilation apparatus
having at least four disc-shaped pinching plates,
which plates are coupled to a drive shaft which is
rotatable relative to a housing and are each tiltable
by means of a displacement member mounted on
an auxiliary shaft about a tilting axis which extends
transverse to the drive shaft from a catching posi-
tion, in which the relevant pinching plate is trans-
verse to the drive shaft, into a pinching position, in
which the pinching plate exerts a pinching force on
an adjacent pinching plate tilted into the pinching
position near a depilation opening of the housing,
the auxiliary shaft extending parallel to the drive
shaft at a side of the drive shaft remote from the
depilation opening.

A depilation apparatus of the and mentioned in
the opening paragraph is known from German Pat-
ent Application DE 3930884 A1. The known de-
pilation apparatus comprises a number of depila-
tion elements which are each formed by a pair of
disc-shaped pinching plates which are each tiltable
about an own tilting axis which extends perpen-
dicular to the drive shaft. The two pinching plates
of each depilation element are filtable into the
pinching position by means of a spreader which is
rotatable about the auxiliary shaft and which ex-
tends in radial direction to between the pinching
plates of the corresponding depilation element. In
the said pinching position, the pinching plates are
pressed against one another near the depilation
opening and hairs present in the depilation opening
are pinched between the pinching plates and pul-
led from the skin through rotation of the drive shaft.
The number of spreaders provided around the aux-
iliary shaft is half the number of pinching plates
provided around the drive shaft.

A disadvantage of the known depilation appara-
tus is that the depilation apparatus is effective near
the depilation opening in those zones only which
are situated between the two pinching plates of
each of the depilation elements. The zones situated
between consecutive depilation elements are out-
side the hair catching range of the pinching plates,
so that the known depilation apparatus has only a
limited hair catching range.

It is an object of the invention to provide a
depilation apparatus of the kind mentioned in the
opening paragraph in which the hair catching range
of the pinching plates is increased.

The invention is for this purpose characterized
in that the auxiliary shaft has a unique displace-
ment member for each pair of pinching plates
arranged next to one another, each pinching plate
positioned between two other pinching plates being
common 1o two consecutive pairs, while the auxil-
iary shaft and the drive shaft are rotatable with
equal rotation speeds and the displacement mem-
bers each comprise a cog extending perpendicular
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to the auxiliary shaft, which cogs enclose with one
another consecutively equal angles o which satisfy
the following condition: ¢ < a < 7-}¢,

where ¢ is a rofation angle of the drive shaft at
which each pair of pinching plates the pinching
position. The use of a cog for each pair of adjacent
pinching plates achieves that each pinching plate
situated between two other pinching plates is in
cooperation with both adjacent pinching plates. The
hair catching range of the pinching plates thus
extends in axial direction over the entire depilation
opening. The use of the said angle « between the
consecutive cogs achieves that the pinching plates
come into contact with one another exclusively
near the depilation opening, while an undesirable
contact between the pinching plates at the side of
the drive shaft remote from the depilation opening
is prevented. The said angle ¢ is a design param-
eter of the depilation apparatus and lies, depending
on the specifications of the depilation apparatus,
approximately between 20° and 40°.

A special embodiment of the depilation appara-
tus according to the invention, in which the auxil-
iary shaft and the drive shaft are of a simple
construction, while an even operation of the de-
pilation apparatus is provided seen in time, is char-
acterized in that the angle « is substantially 120°.

A further embodiment of the depilation appara-
tus according to the invention is characterized in
that each pinching plate situated between two other
pinching plates is consecutively tiltable about two
tilting axes which each include a side of an equilat-
eral triangle which is situated in a centreplane of
the relevant pinching plate and whose centre of
gravity is situated near a centreline of the drive
shaft. The use of the said tilting axes provides a
particularly favourable moment arm ratio between
the pinching forces and the forces exerted by the
cogs on the pinching plates relative to the tilting
axes, the force exerted by each of the cogs being
smaller than the pinching force between the cor-
responding pinching plates.

A yet further embodiment of the depilation ap-
paratus according to the invention, in which the
pinching plates are coupled to the drive shaft in a
robust manner and in which the tilting axes of the
pinching plates are obtained in a practical manner,
is characterized in that the drive shaft is provided
with three support ridges which extend parallel to
the centreline and which are arranged at mutual
angles of substantially 120° seen in a plane per-
pendicular to the centreline, while each pinching
plate is provided with an opening corresponding to
the said support ridges, the tilting axes of the
relevant pinching plate each being formed by a line
extending between two support ridges and tangent
o the said opening.

A special embodiment of the depilation appara-
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tus according to the invention, which provides a
stable support of the pinching plates in the pinch-
ing position, is characterized in that each pinching
plate is provided near its opening in a recess of
each of the three support ridges, the pinching plate
in each pinching position resting near its opening
against an oblique portion of a side wall of two of
the said recesses, while the relevant flilting axis
includes the lines of intersection of each of the two
oblique portions with the corresponding side wall.

A further embodiment of the depilation appara-
tus according to the invention, which affords a wide
choice of materials as regards the pinching plates,
is characterized in that each of the pinching plates
is provided on either side with a contact nub with
which the relevant pinching plate bears on the
corresponding cog of the auxiliary shaft in the
pinching position.

A yet further embodiment of the depilation ap-
paratus according to the invention, in which the
pinching force is spread over a wide area near a
circumference of the pinching plates, is character-
ized in that the pinching plates are each provided
with at least one flattened edge portion.

The invention will be explained in more detail
below with reference to the drawing, in which

Fig. 1 is a side elevation of an embodiment of a

depilation apparatus according to the invention,

Fig. 2 is a side elevation of a drive shaft with

pinching plates and an auxiliary shaft of the
depilation apparatus of Fig. 1, in which all pinch-
ing plates are in a catching position,

Fig. 3 is a cross-section of the drive shaft and

the auxiliary shaft taken on the line Ill-lll in Fig.
2,

Fig. 4a diagrammatically shows the drive shaft
and the auxiliary shaft of Fig. 2, a first portion of
the pinching plates being in a pinching position,

Fig. 4b diagrammatically shows the drive shaft

and the auxiliary shaft of Fig. 2, a second por-
tion of the pinching plates being in the pinching
position,

Fig. 4c diagrammatically shows the drive shaft

and the auxiliary shaft of Fig. 2, a third portion
of the pinching plates being in the pinching
position,

Fig. 5 diagrammatically shows the distance be-

tween the pinching plates near the depilation
opening as a function of the angular position of
the drive shaft,

Fig. 6a shows a portion of the drive shaft with

pinching plates of the depilation apparatus of

Fig. 1,

Fig. 6b shows the portion of the drive shaft as

shown in Fig. 6a, the pinching plates and a
central portion of the drive shaft being not de-
picted,

Fig. 7a shows a first pinching plate of the de-
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pilation apparatus of Fig. 1,

Fig. 7b shows a second pinching plate of the
depilation apparatus of Fig. 1, and

Fig. 7c¢ shows a third pinching plate of the
depilation apparatus of Fig. 1.

The embodiment of the depilation apparatus
according to the invention shown in Figs. 1 fo 7 is
provided with a housing 1 with a depilation opening
3 which is arranged in a head 5 of the housing 1. A
metal drive shaft 7 with centreline 9 which extends
parallel to the depilation opening 3 and whose two
ends 11 and 13 (see Fig. 2) have their rotation
bearings in respective bearing blocks 15 and 17 of
the housing 1, is present in the head 5 of the
housing 1 near the depilation opening 3. A number
of disc-shaped metal pinching plates 19 extending
tfransverse to the centreline 9 is provided on the
drive shaft 7. Each pinching plate 19 is coupled fo
the drive shaft 7 so as to rotate along with it and is
filtable about two tilting axes extending transverse
to the drive shaft 7 in a manner yet to be described
below. As is shown in Fig. 1, an auxiliary shaft 21
is present in the head 5 of the housing 1 at the
side of the drive shaft 7 remote from the depilation
opening 3, which auxiliary shaft extends parallel fo
the drive shaft 7 and whose ends 23 and 25 (see
Fig. 2) have their rotation bearings in the bearing
blocks 15 and 17, respectively. As Fig. 2 shows,
the auxiliary shaft 21 is provided near its end 25
with a gearwheel 27 which is in engagement with a
gearwheel 29 of the drive shaft 7 provided near the
end 13 of this drive shaft 7. The gearwheels 27 and
29 have the same number of teeth, so that the
drive shaft 7 and the auxiliary shaft 21 are rotatable
at equal rotation speeds and in opposite directions.
As is further shown in Fig. 1, the auxiliary shaft 21
is provided near its end 23 with a further gearwheel
31 which is in engagement with a toothed belt 33.
The toothed belt 33 is further in engagement with a
pinion 35 which is fastened to an output shaft 37 of
an electric drive motor 39 arranged inside the
housing 1. Thus the drive shaft 7 and the auxiliary
shaft 21 are driven in synchronity by means of the
drive motor 39.

The drive shaft 7 and the auxiliary shaft 21 are
shown in detail in Fig. 2. Fastened to the auxiliary
shaft 21 is a number of thrust cogs 41 which are
made from a synthetic material and which each
extend in a radial direction away from the auxiliary
shaft 21. As is shown in Fig. 2, the thrust cogs 41
are provided with wedge-shaped edges, so that the
thrust cogs 41 can each thrust themselves between
two adjacent pinching plates 19 during rotation of
the drive shaft 7 and the auxiliary shaft 21. As Fig.
2 shows, one thrust cog 41 is provided on the
auxiliary shaft 21 for each pair of adjacent pinching
plates 19, so that the number of thrust cogs 41 is
equal to the number of pinching plates 19 minus
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one. As Fig. 3 shows, each pair of consecutive
thrust cogs 41 encloses an angle of substantially
120°, so that the ends of the thrust cogs 41 are
situated with regular interspacings on an imaginary
helical line around the auxiliary shaft 21.

During rotation of the drive shaft 7 and the
auxiliary shaft 21 in the opposing directions in-
dicated in Fig. 3, starting from an intermediate
position depicted in Figs. 2 and 3 in which all
pinching plates 19 extend transverse to the drive
shaft 7, the thrust cogs 41b shown in the said
Figures First enter between the pinching plates 19b
and 19c at the side ofthe drive shaft 7 remote from
the depilation opening 3. Owing to the intervention
of the thrust cogs 41b between the pinching plates
19b and 19c, said pinching plates 19b and 19¢ are
each tilted about one of their filting axes into a
pinching position shown in Fig. 4a in which the
pinching plates 19b and 19c exert a pinching force
on one another near the depilation opening 3 and
in which any hairs present between the pinching
plates 19b and 19c are pulled from the slain
through rotation of the drive shaft 7. During this,
the thrust cogs 41b each rest against a first contact
nub 43b of one ofthe pinching plates 19b and
against a second contact nub 45c¢ of one of the
pinching plates 19c¢. To obtain a satisfactory spread
of the pinching force between the pinching plates
19b and 19c near the depilation opening 3, the
pinching plates 19b and 19c¢ are provided with a
first pinching zone 47b and a second pinching
zone 49c, respectively (see Figs. 7b and 7c¢), which
are each formed by a flattened edge portion ofthe
relevant pinching plate 19. In the position of the
pinching plates 19 depicted in Fig. 4a, the pinching
plates 19a are in a catching position in which hairs
present in the depilation opening 3 can enter be-
tween the pinching plates 19a and 19b and be-
tween the pinching plates 19¢ and 19a.

When the drive shaft 7 and the auxiliary shaft
21 rotate further from the position depicted in Fig.
4a, the pinching plates 19b and 19c resume the
catching position. After this, the thrust cogs 41a
enter between the pinching plates 19a and 19b, the
thrust cogs 41a each resting against a first contact
nub 43a of one of the pinching plates 19a and a
second contact nub 45b of one of the pinching
plates 19b (see Fig. 4b). The pinching plates 19a
and 19b are tilted about one of their tilting axes by
this into a pinching position shown in Fig. 4b in
which the pinching plates 19a are pressed with
their first pinching zones 47a constructed as flat-
tened edge portions near the depilation opening 3
against the similarly constructed second pinching
zones 49b of the pinching plates 19b, and in which
any hairs present between the pinching zones 47a
and 49b are pulled from the skin through the rota-
tion of the drive shaft 7. The pinching zones 47a
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and 49b are shown in detail in Figs. 7a and 7b. The
pinching plates 19c and the pinching plate 19a
positioned near the end 13 of the drive shaft 7 are
in the catching position in the position shown in
Fig. 4b.

The pinching plates 19a and 19b resume the
catching position when the drive shaft 7 and the
auxiliary shaft 21 are rotated further from the posi-
tion shown in Fig. 4b. Finally, the thrust cogs 41c
enter between the pinching plates 19¢ and 19a
(see Fig. 4c). Each thrust cog 41c then rests
against a first contact nub 43c of one of the pinch-
ing plates 19c¢ and against a second contact nub
45a of one of the pinching plates 19a. Now the
pinching plates 19¢ and 19a are tilted about one of
their tilting axes into a pinching position shown in
Fig. 4c in which the first pinching zones 47c of the
pinching plates 19c are clamped against the sec-
ond pinching zones 49a of the pinching plates 19a
near the depilation opening 3. The said pinching
zones 47c¢ and 49a are shown in detail in Figs. 7c
and 7a. The pinching plates 19b and the pinching
plate 19a positioned near the end 11 of the drive
shaft 7 are in the caiching position in the position
shown in Fig. 4c.

The use of the thrust cogs 41 positioned at
mutual angles of 120° thus achieves that during
one full revolution of the drive shaft 7 three times a
number of pinching plates 19 come into contact
with one another, so that an even operation of the
depilation apparatus is obtained seen in time. Since
each pinching plate 19 positioned between two
other pinching plates 19 comes into contact with
both adjoining pinching plates 19 during one revo-
lution of the drive shaft 7, the hair catching range
of the pinching plates 19 extends in axial direction
over the entire width of the package of pinching
plates 19. Fig. 5 diagrammatically shows the dis-
tance between the pinching plates 19a, 19b and
19c near the depilation opening 3 as a function of
the angular position of the drive shaft 7. It can be
seen in this Figure that the hair catching range of
the pinching plates 19a and 19b overlaps the hair
catching range of the pinching plates 19b and 19c,
while the hair catching range of the pinching plates
19b and 19c¢ overlaps the hair catching range of
the pinching plates 19¢ and 19a. Finally, the hair
catching range of the pinching plates 19¢ and 19a
overlaps the hair catching range of the pinching
plates 19a and 19b, so that a continuous hair
catching range is present between the two out-
ermost pinching plates 19a.

The use of the thrust cogs 41 further achieves
that the pinching plates 19 come into contact with
one another exclusively near the depilation opening
3. In fact, it can be seen in Figs. 4a to 4c that two
pinching plates 19 positioned next to one another
in the pinching position are flanked on either side
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by a pinching plate 19 which is in the catching
position. Thus there is always an interspacing be-
tween adjoining pinching plates 19 at the side of
the drive shaft 7 remote from the depilation open-
ing 3, so that an undesirable contact between the
pinching plates 19 at this side is avoided.

Finally, the use of the thrust cogs 41 achieves
that the pinching force between two pinching plates
19 reaches a maximum value immediately after the
pinching plates 19 have entered the pinching posi-
tion. This maximum value obtains through the en-
tire closing angle ¢, i.e. the angle of rotation of the
drive shaft 7 in which the pinching plates 19 are in
the pinching position (see Fig. 5) and which is
determined by the width B of the thrust cogs 41
indicated in Fig. 3. As a rsulf, the hairs present
between the pinching plates 19 are pinched with
the maximum pinching force through the entire
closing angle ¢, whereby a good operation of the
depilation apparatus is achieved. The value of the
closing angle ¢ can be optimized in a simple
manner in the design stage of the depilation ap-
paratus through adaptation of the width B of the
thrust cogs 41.

As was noted above, each pinching plate 19
positioned between two other pinching plates 19 is
filtable about two tilting axes which extend trans-
verse to the drive shaft 7. The two outermost
pinching plates 19a are each filtable about one
filting axis extending transverse to the drive shaft 7.
As is shown in Figs. 2 and 6, the drive shaft 7 is for
this purpose provided with three comb-shaped sup-
port ridges 51, 53 and 55 which extend parallel to a
circular cylindrical central portion 57 of the drive
shaft 7. Fig. 2 only shows the support ridges 51
and 55, while in Figs. 6a and 6b, in which the
central portion 57 is not depicted, all support ridges
51, 53, 55 are displayed. Seen in a plane trans-
verse to the centreline 9 of the drive shaft 7, the
support ridges 51, 53, 55 are positioned at mutual
angles of substantially 120°. As Fig. 6b shows, the
support ridges 51, 53, 55 are provided with reces-
ses 59, 61, 63, respectively, for accommodating
the pinching plates 19. The recesses 61 can be
seen in Fig. 6bin a separate picture in which the
support ridge 53 is shown in a rotated position
relative to the support ridges 51 and 55. It can be
seen in Figs. 7a to 7c that each pinching plate 19
is provided with a central circular cylindrical recess
65 by which the relevant pinching plate 19 is
positioned around the central portion 57 of the
drive shaft 7 with little clearance, and is provided
with three rectangular recesses 67, 69 and 71
which each extend in a radial direction relative to
the central recess 65 and by means of which the
relevant pinching plate 19 is positioned with clear-
ance in the recesses 59, 61 and 63, respectively,
of the drive shaft 7.

10

15

20

25

30

35

40

45

50

55

The tilting axes of the pinching plates 19 are
formed as follows. In the position of the drive shaft
7 shown in Fig. 4a, in which the pinching plates
19b and 19c are tilted into the pinching position by
means of the thrust cogs 41b, the support ridge 53
is directed towards the auxiliary shaft 21. In this
position the pinching plates 19b each rest near
their recesses 67b and 71b, which are provided
opposite the first contact nub 43b relative to the
central recess 65 (see Fig. 7b), against an oblique
portion 73b of a first side wall 75b of one of the
recesses 59b and against an oblique portion 77b of
a first side wall 79b of one of the recesses 63b
(see Fig. 6b), respectively. The line of intersection
between the oblique portion 73b and the side wall
75b and the line of intersection between the ob-
lique portion 77b and the side wall 79b are then
situated on an imaginary straight line which forms
the first tilting axis of the relevant pinching plate
19b. Seen in relation to the pinching plate 19b,
therefore, the first tilting axis is formed by a line
81b tangent to the recesses 67b and 71b and
indicated in Fig. 7b. In the position shown in Fig.
4a, the pinching plates 19¢ each rest near their
recesses 67¢ and 71c, which are provided opposite
the second contact nub 45c (see Fig. 7c), against
an oblique portion 83c of a second side wall 85¢ of
one of the recesses 59c and against an oblique
portion 87c of a second side wall 89c of one of the
recesses 63c (see Fig. 6b), respectively. The line
of intersection between the oblique portion 83c and
the side wall 85c and the line of intersection be-
tween the oblique portion 87¢ and the side wall 89¢
lie on an imaginary straight line which forms the
second tilting axis of the relevant pinching plate
19c. The second tilting axis, therefore, corresponds
fo a line 91¢ tangent to the recesses 67¢ and 71c
and shown in Fig. 7c. Furthermore, the first side
walls 93b of the recesses 61b and the second side
walls 95c of the recesses 61¢ (see Fig. 6b) are so
provided on the support ridge 53 that the pinching
plates 19b and 19¢ do not come into contact with
these side walls 93b and 95c¢ in the position shown
in Fig. 4a.

In the position of the drive shaft 7 shown in
Fig. 4b, the pinching plates 19a and 19b are tilted
into the pinching position by the thrust cogs 41a,
the support ridge 51 of the drive shaft 7 being
directed towards the auxiliary shaft 21. The tilted
pinching plates 19a in this position each rest near
their recesses 69a and 71a, which are shown in
Fig. 7a and are provided opposite the first contact
nub 43a, against an oblique portion 97a of a side
wall 93a of one of the recesses 61a shown in Fig.
6b and against an oblique portion 77a of a first side
wall 79a of one of the recesses 63a, respectively.
The first tilting axis of the relevant pinching plate
19a is then formed by an imaginary line which
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includes both the line of intersection between the
oblique portion 97a and the side wall 93a and the
line of intersection between the oblique portion 77a
and the side wall 79a. In relation to the pinching
plate 19a, therefore, the first tilting axis is formed
by a line 81a shown in Fig. 7a and tangent to the
recesses 69a and 71a. It is noted that the pinching
plate 19a positioned near the end 11 of the drive
shaft 7 can be tilted only about the tilting axis 81a.
In the position shown in Fig. 4b, the pinching plates
19b each rest near their recesses 69b and 71D,
which are shown in Fig. 7b and are situated op-
posite the second contact nub 45b, against an
oblique portion 99b of a second side wall 95b of
one of the recesses 61b and against an oblique
portion 87b of a second side wall 89b of one of the
recesses 63b (see Fig. 6b), respectively. The line
of intersection between the oblique portion 99b and
the side wall 95b and the line of intersection be-
tween the oblique portion 87b and the side wall
89b lie on an imaginary straight line which forms a
second tilting axis of the relevant pinching plate
19b. The second tilting axis corresponds to a line
91b shown in Fig. 7b and tangent to the recesses
69b and 71b. The first side wall 75a of the reces-
ses 59a and the second side wall 85b of the
recesses 59b on the support ridge 51 are so pro-
vided that the pinching plates 19a and 19b do not
come into contact with the said side walls 75a and
85b in the position shown in Fig. 4b.

In the position shown in Fig. 4c, finally, in
which the pinching plates 19¢ and 19a are in the
pinching position, the support ridge 55 is directed
towards the auxiliary shaft 21. The pinching plates
19c¢ in this position each rest near their recesses
67c and 69c, which are shown in Fig. 7c and are
situated opposite the first contact nub 43c relative
fo the central recess 65, against an oblique portion
73c of a first side wall 75¢c of one of the recesses
59c and against an oblique portion 97c of a first
side wall 93c of one of the recesses 61c, respec-
tively. The first tilting axis of the relevant pinching
plate 19c is then formed by an imaginary line
which includes both the line of intersection be-
tween the oblique portion 73c and the side wall 75¢
and the line of intersection between the oblique
portion 97¢ and the side wall 93c. The first tilling
axis of the pinching plate 19c, therefore, is also
formed by a line 81c shown in Fig. 7c and tangent
fo the recesses 67c and 69c. The tilted pinching
plates 19a in the position shown in Fig. 4c each
rest near their recesses 67a and 69a, which are
shown in Fig. 7a and are situated opposite the
second contact nub 45a, against an oblique portion
83a of a second side wall 85a of one of the
recesses 59a and against an oblique portion 99a of
a second side wall 95a of one of the recesses 61a
(see Fig. 6b), respectively. The line of intersection

10

15

20

25

30

35

40

45

50

55

between the oblique portion 83a and the said side
wall 85a and the line of intersection between the
oblique portion 99a and the side wall 95a lie on an
imaginary straight line which forms the second
tilting axis of the relevant pinching plate 19a. Seen
in relation to the pinching plate 19a, this second
filting axis is formed by a line 91a shown in Fig. 7a
and tangent to the recesses 67a and 69a. It is
noted that the pinching plate 19a positioned near
the end 13 of the drive shaft 7 is tiltable exclusively
about the tilting axis 91a. Finally, the first side wall
79c of the recesses 63c and the second side wall
89a of the recesses 63a of the support ridge 55,
shown in Fig. 6b, are so provided that the pinching
plates 19¢ and 19a do not come into contact with
the said side walls 79¢ and 89a in the position
shown in Fig. 4c.

It is clear from the preceding description and
from Fig. 6b that the recesses 63a of the support
ridge 55, of which only the first side wall 79a has
an oblique portion 77a, are identical to the reces-
ses 59b of the support ridge 51 and the recesses
61c of the support ridge 53. Furthermore, the re-
cesses 63b of the support ridge 55, of which both
side walls 79b and 89b have oblique portions 77b
and 87b, are identical to the recesses 59c of the
support ridge 51 and the recesses 61a of the
support ridge 53. Finally, the recesses 63c of the
support ridge 55, of which only the second side
wall 89¢ has an oblique portion 87¢, are identical to
the recesses 59a of the support ridge 51 and the
recesses 61b of the support ridge 53. The support
ridges 51, 53 and 55 are consequently of the same
shape, but with the recesses 59, 61 and 63 shifted
in axial direction relative to one another. It further
follows from the preceding description and the
Figs. 7a to 7c that the pinching plates 19a, 19b and
19c are also identical, the said pinching plates
being provided on the drive shaft 7 rotated through
120° relative to one another. It can be seen in
Figs. 7a to 7c that the first contact nub 43 of each
pinching plate 19 which is situated at the side of
the relevant pinching plate 19 facing the end 13 is
provided at an angle of 120° relative to the second
contact nub 45 which is provided at the side of the
pinching plate 19 facing the end 11. The same
holds for the first pinching zone 47 and the second
pinching zone 49. The two tilting axes 81 and 91
each include a side of an equilateral triangle which
is situated in a centreplane of the pinching plate 19
and whose centre of gravity is located near the
centreline 19 of the drive shaft 7. Relative to the
said centre of gravity, the first tilting axis 81 and
the first pinching zone 47 are situated opposite the
first contact nub 43, while the second filting axis 91
and the second pinching zone 49 are situated
opposite the second contact nub 45. It is noted that
the second contact nub 45a and the second pinch-
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ing zone 49a of the pinching plate 19a situated
near the end 11 have no function. The same is true
for the first contact nub 43a and the first pinching
zone 47a of the pinching plate 19a situated near
the end 13.

The use of the support ridges 51, 53 and 55,
with the filting axes 81, 91 each lying between a
pinching zone 47, 49 and the centreline 9 of the
drive shaft 7, achieves that the moment arm of the
pinching force exerted by a pinching plate 19 rela-
tive to the tilting axis 81, 91 is smaller than the
moment arm of the force exerted by a thrust cog
41 on the relevant pinching plate 19 relative to the
filting axis 81, 91. A high pinching force between
the pinching plates 19 is achieved through this
favourable moment arm ratio. Since the force ex-
erted by a thrust cog 41 on a pinching plate 19 is
smaller than the pinching force exerted by the
relevant pinching plate 19, moreover, the wear of
the thrust cogs 41 and the contact nubs 43 and 45
remains limited.

The use of the support ridges 51, 53 and 55
further achieves an optimum support of the pinch-
ing plates 19 in the pinching position. This is
because a pinching plate 19 rests against two of
the said oblique portions 73, 83, 77, 87, 97 and 99
and, with one of its two contact nubs 43, 45,
against one of the thrust cogs 41 in the pinching
position. The two oblique portions are then each
positioned at an angle of 120° to the said contact
nub 43,45 relative to the centreline 9. Thus a stable
triangular support of the relevant pinching plate 19
is provided in the pinching position.

In the caiching position, the pinching plates
19a are located with clearance between the first
side wall 93a and the second side wall 95a of one
of the recesses 61a of the support ridge 53, and
between the first side wall 79a of one of the reces-
ses 63a of the support ridge 55 and the second
side wall 85a of one of the recesses 59a of the
support ridge 51. The pinching plates 19b in the
catching position are present with clearance be-
tween the first side wall 79b and the second side
wall 89b of one of the recesses 63b of the support
ridge 55 and between the first side wall 75b of one
of the recesses 59b of the support ridge 51 and the
second side wall 95b of one of the recesses 61b of
the support ridge 53. Finally, the pinching plates
19c¢ in the catching position are present with clear-
ance between the first side wall 75¢ and the sec-
ond side wall 85c of one of the recesses 59c¢ of the
support ridge 51, and between the first side wall
93c of one of the recesses 61¢ of the support ridge
53 and the second side wall 89c of one of the
recesses 63c of the support ridge 55.

It is noted that the use of an angle of 120°
between the consecutive thrust cogs 41 renders a
simple construction of the auxiliary shaft 21 and the
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drive shaft 7 possible, while an undesirable contact
between the pinching plates 19 at the side of the
drive shaft 7 remote from the depilation opening 3
is prevented. Without further measures to prevent
this undesirable contact, the use of the filting axes
81 and 91, by means of which a moment arm ratio
favourable for the pinching force is obtained, would
not be possible. A contact between the pinching
plates 19 at the side of the drive shaft 7 remote
from the depilation opening 3 may also be pre-
vented through the use of other values for the
angle a between consecutive thrust cogs 41. In
general, each pair of pinching plates 19 which is
kept in the pinching position by means of one of
the thrust cogs 41 should be flanked on either side
by a pinching plate 19 which is in the catching
position. This condition is satisfied if the angle «
between the relevant thrust cog 41 and the two
adjoining thrust cogs 41 is greater than the closing
angle ¢ referred to above and if the angle 8
between the relevant thrust cog 41 and the two
thrust cogs 41 following the said adjoining thrust
cogs 41 is smaller than 27 - ¢. If the angle «
between the consecutive thrust cogs 41 is con-
stant, therefore, the angle o« must satisfy the con-
dition:

¢<a<az-io.

If the angle « is equal to 120°, a very simple
construction of the depilation apparatus is provided,
with the drive shaft comprising three support
ridges. Other possible values for the angle a, which
do lead to a more even operation of the depilation
apparatus, but which give rise to a less simple
construction of the depilation apparatus, are 90°
(four support ridges), 72° (five support ridges), and
60° (six support ridges). It is alternatively possible
fo choose a value for the angle a which is not a
divisor of 360° but which does satisfy the condition
stated above. In that case, however, it is not possi-
ble to use a number of support ridges which are
common fo all pinching plates, but a separate
fastening to the drive shaft must be used for each
pinching plate.

Finally, it is noted that the pinching plates 19
may also be fastened to the drive shaft in a dif-
ferent manner, for example, by means of spherical
bearings, the tilting axes of pinching plates 19
intersecting the centreline 9 of the drive shaft 7.
This, however, causes a less favourable moment
arm ratio for the pinching force, while an unstable
support of the pinching plates 19 arises in the
pinching position.

Claims

1. A depilation apparatus having at least four
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disc-shaped pinching plates, which plates are
coupled to a drive shaft which is rotatable
relative to a housing and are each tiltable by
means of a displacement member mounted on
an auxiliary shaft about a tilting axis which
extends transverse to the drive shaft from a
catching position, in which the relevant pinch-
ing plate is transverse to the drive shaft, into a
pinching position, in which the pinching plate
exerts a pinching force on an adjacent pinch-
ing plate tilted into the pinching position near a
depilation opening of the housing, the auxiliary
shaft extending parallel fo the drive shaft at a
side of the drive shaft remote from the de-
pilation opening, characterized in that the auxil-
iary shaft has a unique displacement member
for each pair of pinching plates arranged next
fo one another, each pinching plate positioned
between two other pinching plates being com-
mon to two consecutive pairs, while the auxil-
iary shaft and the drive shaft are rotatable with
equal rotation speeds and the displacement
members each comprise a cog extending per-
pendicular to the auxiliary shaft, which cogs
enclose with one another consecutively equal
angles a which satisfy the following condition:

d<a<z-1io,

where ¢ is a rotation angle of the drive shaft at
which each pair of pinching plates is in the
pinching position.

A depilation apparatus as claimed in Claim 1,
characterized in that the angle « is substan-
tially 120°.

A depilation apparatus as claimed in Claim 2,
characterized in that each pinching plate situ-
ated between two other pinching plates is con-
secutively tiltable about two tilting axes which
each include a side of an equilateral friangle
which is situated in a centreplane of the rel-
evant pinching plate and whose centre of grav-
ity is situated near a cenireline of the drive
shaft.

A depilation apparatus as claimed in Claim 3,
characterized in that the drive shaft is provided
with three support ridges which extend parallel
to the centreline and which are arranged at
mutual angles of substantially 120° seen in a
plane perpendicular to the centreline, while
each pinching plate is provided with an open-
ing corresponding to the said support ridges,
the tilting axes of the relevant pinching plate
each being formed by a line extending be-
fween two support ridges and tangent to the

10

15

20

25

30

35

40

45

50

55

said opening.

A depilation apparatus as claimed in Claim 4,
characterized in that each pinching plate is
provided near its opening in a recess of each
of the three support ridges, the pinching plate
in each pinching position resting near its open-
ing against an oblique portion of a side wall of
two of the said recesses, while the relevant
filting axis includes the lines of intersection of
each of the two oblique portions with the cor-
responding side wall.

A depilation apparatus as claimed in any one
of the Claims 1 to 5, characterized in that each
of the pinching plates is provided on either
side with a contact nub with which the relevant
pinching plate bears on the corresponding cog
of the auxiliary shaft in the pinching position.

A depilation apparatus as claimed in any one
of the Claims 1 to 6, characterized in that the
pinching plates are each provided with at least
one flattened edge portion.
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