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inal frequency of 120 Hz proving to be particularly advantageous.
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Apparatus for treating a person's skin

The invention relates to an apparatus for treating a person’s skin, which
apparatus comprises a skin treatment device for achieving a skin treatment effect, which skin
treatment device can be motor-driven and comprises a tool support and at least one tool
projecting from the tool support for cooperating with the skin, wherein at least one drive part

is provided for driving the skin treatment device into rotation about an axis of rotation.

An apparatus of the kind mentioned in the opening paragraph is known from
the patent document WO 02/05681 A2. The skin treatment device in the known apparatus is
formed by a brush which can be driven into rotation and by means of which a brushing action
is generated, such that a skin region under treatment is cleaned. The movement of the tufts of
the brush over the relevant skin region caused by the brush rotation substantially only causes

a brushing effect and a cleaning effect.

The invention has for its object to improve an apparatus of the kind mentioned
in the opening paragraph.

To achieve the above object, features according to the invention are provided
in an apparatus according to the invention such that an apparatus according to the invention
can be characterized as follows.

An apparatus for treating a person’s skin, which apparatus comprises a skin
treatment device for achieving a skin treatment effect, which skin treatment device can be
motor-driven and comprises a tool support and at least one tool projecting from the tool
support for cooperating with the skin, wherein at least one drive part is provided for driving
the skin treatment device into rotation about an axis of rotation, and wherein drive means are
provided for driving the skin treatment device into vibration, and wherein the skin treatment
device can be made to vibrate by the drive means with a frequency lying in a frequency range

of between 100 Hz and 140 Hz.
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The provision of the features according to the invention result in an improved
apparatus for treating a person’s skin because the vibratory drive causes the at least one tool
of the skin treatment device to perform an additional vibratory movement, the particular
feature of this vibratory movement being that this vibratory movement takes place with a
frequency substantially corresponding to the mechanical natural frequency of the skin.
Intensive research was carried out during the development of the apparatus according to the
invention for a longer period, during which it was ascertained that a human skin has a
mechanical natural frequency lying in a region around 120 Hz. The vibratory drive of the
skin treatment device with a frequency in the range of the natural frequency of the skin in
fact achieves that the skin is made to vibrate as it were with its natural resonance frequency
by the skin treatment device, with the result that a very good massaging effect is achieved in
addition to the skin treatment effect caused by the rotation of the skin treatment device. An
additional advantage of the vibratory drive in the frequency range between 100 Hz and 140
Hz is that the skin treatment device driven not only into rotation but also into vibration
generates a pleasurable sensation in the person utilizing the apparatus.

It was found to be very advantageous in an apparatus according to the
invention if the skin treatment device can be set into vibration by the drive means with a
frequency lying in a frequency range of between 115 Hz and 125 Hz, and in particular with a
frequency of 120 Hz. These values were found to be particularly advantageous during
experiments carried out in the development of the apparatus according to the invention.

It was furthermore found to be very advantageous in an apparatus according to
the invention if the skin treatment device, when not cooperating with the skin, can be made to
vibrate with a stroke, measured substantially parallel to the axis of rotation, which lies in a
stroke range of between 0.2 mm and 1.0 mm. The realization of a stroke in the stroke range
indicated is advantageous for achieving a particularly good treatment, for example a cleaning
of the skin to be treated. It was indeed found that a vibration with a comparatively large
stroke is perceived as unpleasant by many people. It was accordingly found to be particularly
advantageous if the skin treatment device, when not cooperating with the skin, can be made
to rotate by the drive means with a stroke, measured substantially parallel to the axis of
rotation, which lies in a stroke range of between 0.2 mm and 0.4 mm. A particularly good
compromise is achieved thereby between a good treatment effect, for example cleaning
effect, and a good massaging effect, as well as a pleasant massaging sensation.

It was further found to be advantageous in an apparatus according to the

invention if the skin treatment device has its bearings on a carrier for apparatus parts of the
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apparatus, and the carrier can be set into vibration by the drive means. Such a construction is
advantageous for achieving a mechanically stable solution and for realizing of the vibratory
movement in a simple manner.

It was further found to be advantageous for such an apparatus with a skin
treatment device supported on a carrier if a motor for driving the skin treatment device is
fastened to the carrier, and a shaft that can be driven by the motor is supported with rotation
possibility by the carrier, and an eccentric configuration is provided on said shaft by means of
which the carrier can be set into vibration. Such a construction is particularly advantageous
for achieving a solution which is constructionally as simple as possible. Furthermore, this
construction has the advantage that the generation of the vibrations by the eccentric
configuration can take place in the immediate vicinity of the skin treatment device supported
by the carrier and is accordingly very effective.

Furthermore, it was found to be very advantageous in an apparatus according
to the invention as described above if in addition the features of claim 8 are provided. This
achieves the major advantage that a choice can be made between two different modes of
operation in a simple manner, i.e. between a first mode in which the skin treatment device is
driven both into rotation and into vibration, and a second mode'in which the skin treatment
device is driven into rotation only.

In an apparatus according to the invention as described above, the pivoting of
the second eccentric piece with respect to the first eccentric piece may take place, for
example, electromagnetically. It was found to be particularly advantageous, however, if in
addition the features of claim 9 are provided. This achieves the major advantage that the
switch-over between the two different modes of operation is made possible in a simple
manner through switching-over of the sense of rotation of the motor.

It was found to be advantageous in an apparatus according to the invention,
furthermore, if the skin treatment device can be made to rotate by the at least one drive part
with a speed lying in a speed range of between 200 and 300 rpm, while it was found to be
particularly advantageous if the skin treatment device can be made to rotate with a speed of
320 rpm. Such an rpm value was found to be particularly favorable in combination with the
superimposed vibratory movement with a frequency corresponding at least substantially to
the natural frequency of the human skin.

It was found to be particularly advantageous in an apparatus according to the
invention if the skin treatment device is formed by a motor-driven brush for generating a

brushing effect on the skin, which brush comprises a brush support as the tool support and
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tufts projecting from the brush support as its tools. It is achieved thereby that a brushing
effect and an additional massaging effect can be exerted on a skin region simultaneously, so
that a particularly good cleaning effect is achieved.

The above and further aspects of the invention will become apparent from the

ensuing description of an embodiment and are clarified with reference to this embodiment.

The invention will be explained in more detail below with reference to an
embodiment shown in the drawings, to which, however, the invention is not limited.

Fig. 1 shows an apparatus according to an embodiment of the invention,
comprising an eccentric configuration with two eccentric pieces, in cross-section.

Fig. 2 is an oblique elevation of an eccentric configuration which may be used
as an alternative in the apparatus of Fig. 1 and which also comprises two eccentric pieces,
said two eccentric pieces occupying a first possible relative position with respect to one
another.

Fig. 3 shows in the same manner as Fig. 2 the eccentric configuration of Fig.
2, with the two eccentric pieces occupying a second possible relative position with respect to

one another.

Fig. 1 shows an apparatus 1 for treating a person’s skin. The apparatus 1
comprises a skin treatment device 2 which is formed here by a motor-driven brush 2, which
brush comprises as its tool support 3 a brush support 3 and tufts 4 projecting from the brush
support 3 as its tools 4. Means are provided in the apparatus 1 for driving the brush 2 both
into rotation and into vibration in a particularly favorable manner. The means for driving the
brush 2 into rotation and vibration will be discussed in more detail below.

The apparatus 1 comprises a housing 5, which housing 5 is of a watertight
construction. The housing 5 consists of an angled tubular head part 6 and an also tubular base
part 7 connected to the head part 6. A seal 8 is provided in the transition region between the
head part 6 and the base part 7. A battery 9 is accommodated in the base part 7. The battery 9
is a rechargeable battery 9 in the present case. The battery 9 is provided for powering a motor
10 which is arranged in the transitional region between the head part 6 and the base part 7.
The motor 10 has a motor shaft which can be driven in two mutually opposed directions of

rotation.
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A rotary switch 13 rotating about an axis 12 is provided in the head part region
6 of the housing 5 adjacent to the base part 7. The rotary switch 13 has a rotary knob 14
which is supported with rotation possibility in the head part 6 of the housing 5, while a seal
15 is provided between the rotary knob 14 and the head part 6. The rotary switch 13 further
comprises a switching mechanism 16 which is provided on a printed circuit board 17 and
which is supported with rotation possibility about the axis 12 with respect to the printed
circuit board 17. A supply circuit (not shown in Fig. 1) for supplying the motor 10 is
provided on the printed circuit board 17. The supply circuit (not shown) for the motor 10 can
be influenced by the rotary switch 13 so as to supply the motor 10 in different manners. The
construction is such in the present case that a total of three different modes of operation can
be switched by means of the rotary switch 13 of the apparatus 1.

The rotary switch 13 can be rotated between a total of four switching
positions, such that the rotary switch can be moved from an idle position in anti-clockwise
direction into a first switching position, and from the idle position in clockwise direction into
a second switching position, and from the second switching position in clockwise direction
further into a third switching position. The apparatus 1, i.e. the motor 10 thereof, is switched
off in the idle position. In the first switching position, a first mode of operation is activated in
which the motor shaft 11 of the motor 10 is driven in a first direction of rotation, in which
case the brush 2 is driven into rotation only, with a nominal speed of 270 rpm. In the second
switching position of the rotary switch 13, a second mode of operation is activated in which
the motor shaft 11 is driven in a second direction opposed to the first direction of rotation, in
which case the brush 2 is driven into rotation and into vibration. The speed of the motor shaft
11 is chosen in the second mode of operation such that the brush 2 is driven at a nominal
speed of 190 rpm and a nominal vibration frequency of 80 Hz. In the third switching position
of the rotary switch 13, a third mode of operation is activated in which the motor shaft 11 is
again driven in the second direction of rotation, in which case the brush 2 is again driven into
rotation and additionally also into vibration. In the third mode of operation, the speed of the
motor shaft 11 is chosen such that the brush 2 is driven at a nominal speed of 270 rpm and a
nominal vibration frequency of 120 Hz. The first mode of operation, which is essentially
designed for removing make-up by means of the brush 2, is set in that the rotary switch 13 is
moved into its first switching position. Rotating the rotary switch 13 into its second switching
position switches on the second mode of operation, which is mainly designed for a gentle,
non-abrasive daily cleaning of a user’s facial skin by means of the brush 2. The third mode of

operation can be switched on through rotating of the rotary switch 13 into its third switching
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position, which is provided mainly for scrubbing off the upper layer of the skin of a user’s
face by means of the brush 2, which scrubbing is also denoted “exfoliation” in professional
circles.

As is apparent from the above descriptions, the brush 2 provided as the skin
treatment device 2 is designed for generating a skin treatment effect, such that different skin
treatment effects can be achieved in dependence on the mode of operation of the tufts
provided for cooperating with the skin.

A carrier 18 in the form of a frame or chassis is provided in the interior of the
housing 5. The carrier 18 is designed for supporting a plurality of apparatus i)arts of the
apparatus 1, which will be discussed in more detail below. The motor 10 is also fastened to
the carrier 18, such that the motor 10 is arranged between two side walls 19 .of the carrier 18,
of which only one side wall 19 is visible in Fig. 1, and three wall portions 20, 21, and 22.
Two transverse walls 23 and 24 are also present between the two side walls 19. A first
journal 25 integrally connected to the first transverse wall 23 projects from the first
transverse wall 23. A second journal 26 integrally connected to the second transverse wall 24
projects from this second transverse wall 24. A first bearing block 27 is integrally connected
to the second transverse wall 24, furthermore, which first bearing block 27 is additionally
also connected to the two side walls 19. Furthermore, a second bearing block 28 projects
from the second transverse wall 24,

A shaft 30 is fixedly connected to the motor shaft 11. The shaft 30 is
supported with rotation possibility in the second bearing block 28 at its end facing away from
the motor 10. A pinion 31 is integrally connected to the shaft 30. The pinion 31 is in
engagement with a contrate gear 32 which has its rotary support on the first journal 25. The
contrate gear 32 engages coaxially with a first intermediate gear 33. The first intermediate
gear 33 engages with a second intermediate gear 34, which has its rotary support on the
second journal 26. The second intermediate gear 34 is integrally, coaxially connected to a
third intermediate gear 35. A closing gear 36 is in engagement with the third intermediate
gear 35. The closing gear 36 is bell-shaped and is integrally connected to a bearing shaft 37.
The bearing shaft 37 is supported with rotation possibility in the first bearing block 27. A
shaft portion 38 of the bearing shaft 37 facing away from the bearing block 27 is passed
through a seal 39. A coupling piece 40 is fixedly pressed onto the free end of the bearing
portion 38. The coupling piece 40 is provided and constructed for detachably holding the
brush 2, the construction being chosen such that a detachable locking connection is formed

between a sleeve portion 41 of the brush 2 and the coupling piece 40. It should be noted that
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a cover 42 is placed over the first journal 25 and the second journal 26, which cover is
fixedly connected to the carrier 18 and by means of which cover both the first journal 25 and
the second journal 26 as well as the gears supported thereon are retained in their operational
positions. The pinion 31 and the contrate gear 32 and the three intermediate gears 33, 34, 35
and the closing gear 36 form a drive transmission construction for driving the brush 2 into
rotation with respect to an axis of rotation 43 defined by the axis of the bearing shaft 37. As
is apparent from the description given above, the brush 2 is supported on the carrier 18 of the
apparatus 1 by means of the bearing shaft 37 and the first bearing block 27.

The apparatus 1 highly advantageously comprises additional drive means 45
for driving the skin treatment device 2, i.e. the brush 2, into vibration. The drive means 45
comprise also the motor 10 and the motor shaft 11 and the shaft 30 which can be driven into
rotation by the motor shaft 11 and which is supported with rotation possibility by the carrier
18, i.e. directly with its free end in the second bearing block 28 and indirectly by means of
the motor shaft 11 and the motor 10 fastened to the carrier 18. The drive means 45 further
comprise an eccentric configuration 46 provided on the shaft 30, by means of which the
entire carrier 18 can be made to vibrate in the embodiment shown here. Since the carrier 18
in the present embodiment is directly connected to the housing 5 of the apparatus 1, the
housing 5 is also made to vibrate by the carrier 18, i.e. in particular in that region in which
the eccentric configuration 46 is positioned. It should be noted here that the carrier 18 in an
alternative constructional embodiment may be held in the housing 5 with interposed rubber-
type dampers, in which case practically no vibration transmission from the carrier 18 to the
housing 5 will be present. |

It should be noted on the eccentric configuration 46 in the apparatus of Fig. 1
that the eccentric configuration 46 in principle has the same construction as the eccentric
configuration 46 shown in Figs. 2 and 3, which is why the two eccentric configurations 46 of
Fig. 1 on the one hand and of Figs. 2 and 3 on the other hand will be jointly described below.

The eccentric configuration 46 comprises a first eccentric piece 47 fixedly
connected to the shaft 30 and a second eccentric piece 48 passed over the shaft 30 and
pivotably supported on the shaft 30. In the first direction of rotation of the shaft 30 in
accordance with an arrow 49 in Fig. 2, the two eccentric pieces 47 and 48 occupy relative
positions such that no eccentric action takes place. This is achieved in that the two eccentric
pieces 47 and 48 have mutually attuned constructions as regards the masses of these two
eccentric pieces 47 and 48. In the second direction of rotation of the shaft 30 opposed to the

first direction of rotation 49 and indicated by arrow 50 in Fig. 3, the two eccentric pieces 47
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and 48 will occupy relative positions such that an eccentric action occurs, i.e. because the two
eccentric pieces 47 and 48 lie substantially flush with one another in the direction of the shaft
30. The respective relative positions of the two eccentric pieces 47 and 48, or in other words
the position of the second eccentric piece 48 with respect to the first eccentric piece 47, is
realized by means of a projection not visible in Figs. 1 to 3, which projection is integrally
connected to the first eccentric piece 47 and which extends from the first eccentric piece 47
in the direction of the shaft 30 into the path of movement of the second eccentric piece 48.
The result of this is that the second eccentric piece 48 hits the projection (not visible in the
Figures) of the first eccentric piece 47 either with a first abutment 51 or with a second
abutment 52, depending on the sense of rotation of the shaft 30.

The apparatus 1 is constructed such that the brush 2 provided as the skin
treatment device 2 in its third mode of operation is made to vibrate at a nominal frequency of
120 Hz by the drive means 45, i.e. by the motor 10, the shaft 30, and the eccentric
configuration 46. It should be noted here that the vibrations generated in the apparatus 1 do
not occur in one direction, but that a diffuse vibration behavior occurs without preferred
directions. The apparatus 1 is furthermore constructed such that the brush 2, when co-
operating with a human skin, is set into vibration by the drive means 45 in the third mode of
operation with a stroke, measured parallel to the axis of rotation 43, which lies in a stroke
range of between 0.2 mm and 0.4 mm, and preferably with a stroke of nominally 0.3 mm.
The apparatus 1 is furthermore constructed such that the brush 2 in the third mode of
operation can be made to rotate by means of the pinion 31 and the intermediate gears 33, 34,
35 and the closing gear 36 at a nominal speed of 270 rpm.

It was found to be particularly advantageous with the apparatus 1 in the third
mode of operation that the brush 2 is driven at a nominal frequency of 120 Hz, and that it
performs a stroke of nominally 0.3 mm in the unloaded state, i.e. in the contactless state, and
is driven during this at a nominal speed of 270 rpm. The additional vibratory drive of the
brush 2 at a nominal frequency of 120 Hz in fact achieves that the brush is driven with a
frequency corresponding to the mechanical natural frequency of the human skin, with the
result that the brush 2 makes the skin vibrate in a natural resonance mode, so that the
brushing effect caused by the‘ rotation of the brush 2 is supplemented with a very good
massaging effect.

It should be noted that the vibration frequency need not necessarily be at
nominally 120 Hz, but may lie in a frequency range of between 100 Hz and 140 Hz, for

which it was found to be advantageous in a modification of the apparatus of Fig. 1 to provide
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means by which the vibration frequency can be changed or set, which renders it possible to
adapt the actually realized vibration frequency to different skin characteristics and thus to
different mechanical natural frequencies of the skins of different individuals.

The amplitude of the vibrations, i.e. the stroke of the brush 2 in the direction
of the axis of rotation 43 during the generation of the vibrations in the apparatus 1 of Fig. 1,
is given by the mechanical properties of the eccentric configuration 46 and also by the
mechanical properties of the components of the apparatus 1, in particular the carrier 18, set
into vibration by the eccentric configuration 46. It is possible by means of a modified
construction, for example by means of an elastic support of the carrier 18, to achieve a
greater vibration stroke of, for example, 0.6 mm or 1.0 mm.

A solution may alternatively be provided in which the bearing shaft 37 is made
to vibrate directly by means of an eccentric device, i.e. by means of an eccentric device
provided between the motor shaft and the bearing shaft 37 for the brush 2, in which case said
vibrations will take place exactly in the direction of the bearing shaft 37 and accordingly in
the direction of the axis of rotation 43.

In the apparatus 1 of Fig. 1, the rotary movement and the vibratory movement
of the brush 2 are realized by a single motor, with the result that the speed of rotation of the
brush 2 and the vibration frequency of the brush 2 cannot be independently chosen or
realized. Such a mutually independent realization of the speed of rotation and of the vibration
frequency of the brush 2, or some other skin treatment device, is possible if an apparatus
according to the invention is fitted with two mutually independent motors.

The brush support 3 of the brush 2 of the apparatus 1 of Fig. 1 has a planar
boundary surface from which the tufts 4 project perpendicularly. This need not necessarily be
the case, because the brush support 3 may alternatively have a concave or convex boundary
surface and because the tufts may also project from a boundary surface of a brush support 3
in a diverging or converging manner.

It should further be noted that, instead of a brush 2 serving as the skin
treatment device 2, alternative skin treatment devices may be provided in an apparatus
according to the invention. For example, such a skin treatment device may have a curved
basic body on which a cleaning cloth made of cotton is tensioned, often denoted as a cotton
pad in the field of cosmetics. Other skin treatment devices, for example foam cushions, are

also possible.
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CLAIMS:

1. An apparatus (1) for treating a person’s skin, which apparatus (1) comprises a
skin treatment device (2) for achieving a skin treatment effect, which skin treatment device
(2) can be driven by a motor and comprises a tool support (3) and at least one tool (4)
projecting from the tool support (3) for cooperating with the skin, wherein at least one drive
part (11, 30, 31, 32, 33, 34, 35, 36, 37, 38, 40) is provided for driving the skin treatment
device (2) into rotation about an axis of rotation (43), and wherein drive means (10, 11, 30,
46) are provided for driving the skin treatment device (2) into vibration, and wherein the skin
treatment device can be made to vibrate by the drive means (10, 11, 30, 46) with a frequency
lying in a frequency range of between 100 Hz and 140 Hz.

2. An apparatus (1) as claimed in claim 1, wherein the skin treatment device (2)
can be set into vibration by the drive means (10, 11, 30, 46) with a frequency lying in a
frequency range of between 115 Hz and 125 Hz.

3. An apparatus (1) as claimed in claim 2, wherein the skin treatment device (2)
can be set into vibration by the drive means (10, 11, 30, 46) with a nominal frequency of 120
Hz.

4, An apparatus (1) as claimed in claim 1, wherein the skin treatment device (2),
when not cooperating with the skin, can be made to vibrate by the drive means (10, 11, 30,
46) with a stroke, measured substantially parallel to the axis of rotation (43), which lies in a

stroke range of between 0.2 mm and 1.0 mm.

5. An apparatus (1) as claimed in claim 4, wherein the skin treatment device (2),
when not cooperating with the skin, can be made to vibrate by the drive means (10, 11, 30,
46) with a stroke, measured substantially parallel to the axis of rotation (43), which lies in a

stroke range of between 0.2 mm and 0.4 mm.
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6. An apparatus (1) as claimed in claim 1, wherein the skin treatment device (2)
has its bearings on a carrier (18) for apparatus parts of the apparatus (1), and said carrier (18)
can be set into vibration by the drive means (10, 11, 30, 46).

7. An apparatus (1) as claimed in claim 6, wherein a motor (10) for driving the
skin treatment device (2) is fastened on the carrier (18), and a shaft (30) that can be driven by
the motor (10) is supported with rotation possibility by the carrier (18), and an eccentric
configuration (46) is provided on said shaft (30), by means of which configuration (46) the

carrier (18) can be set into vibration.

8. An apparatus (1) as claimed in claim 7, wherein the eccentric configuration
(46) comprises a first eccentric piece (47) fixedly connected to the shaft (30) and a second
eccentric piece (48) passed over the shaft (30) and pivotably supported on the shaft (30),
which second eccentric piece (48) can be brought into two positions relative to the first
eccentric piece (47) by means of pivoting, and wherein no eccentric effect occurs when the
two eccentric pieces (47, 48) occupy their first relative positions with respect to one another,
and wherein an eccentric effect does occur when the two eccentric pieces (47, 48) occupy

their second relative positions with respect to one another.

9. An apparatus (1) as claimed in claim 8, wherein the shaft (30) can be driven
by the motor (10) in two mutually opposed directions of rotation (49, 50), and wherein the
second eccentric piece (48) can be brought into its two relative positions with respect to the
first eccentric piece (47) through reversion of the direction of rotation, and wherein in a first
direction of rotation (49) of the shaft (30) the two eccentric pieces (47, 48) occupy relative
positions with respect to one another such that no eccentric effect occurs, and wherein in a
second direction of rotation (50) of the shaft (30) opposed to the first direction of rotation
(49) the two eccentric pieces (47, 48) occupy relative positions with respect to one another

such that an eccentric effect does occur.

10. An apparatus (1) as claimed in claim 1, wherein the skin treatment device (2)
can be made to rotate by the at least one drive part (11, 30, 31, 32, 33, 34, 35, 36, 37, 38, 40)
with a speed lying in a speed range of between 200 and 300 rpm.
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11. An apparatus (1) as claimed in claim 9, wherein the skin treatment device can
be made to rotate by the at least one drive part (11, 30, 31, 32, 33, 34, 35, 36, 37, 38, 40) with

anominal speed of 270 rpm.

12. An apparatus (1) as claimed in claim 1, wherein the skin treatment device (2)
is formed by a motor-driven brush (2) for generating a brushing effect on the skin, which
brush (2) comprises a brush support (3) as the tool support (3) and tufts (4) projecting from
the brush support (3) as its tools (4).



WO 03/096860 PCT/IB03/01917

1/2
2
36 3 1
3727 \
2824 ‘ "\\%Z;_._(
L6 =L 3
s LJI0T), fz/
K e =
30 3L N3
3 42
18 2 3
1;1 /12 12
) o [
8 d ' 15
1 AT
' NG
22 \ N7
7 \1

FIG.1



WO 03/096860




INTERNATIONAL SEARCH REPORT

Interna* ™~ Application No

PCT/IB 03/01917

CLASSIFICATION OF SUBJECT MATTER

A.
IPC 7 A47K7/04 A61H7/00 A61H23/02

According to International Patent Classification (IPC) or to both national classification and IPC

A46B13/02

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A47K A61H A46B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, PAJ

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DE 24 00 787 A (BAUMANN LUDWIG) 1-7,10,
17 July 1975 (1975-07-17) 12
page 3, 1ine 3 —~ line 33; claim 5; figures
1,2
X GB 367 771 A (GERTRUD HOFFMANN) 1-7,10,
15 February 1932 (1932-02-15) 12
the whole document
X DE 16 57 286 B (HUEBNER OTTO) 1-7,10,
5 August 1971 (1971-08-05) 12
the whole document
X US 6 139'553 A (DOTAN SIMON) 1-3,6,7,
31 October 2000 (2000-10-31) 10
column 2, Tine 40 - Tine 48; figures 1,2
- /__

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or afterthe international
filing date

*L* document which may throw doubts on priority claim(s) or
which Is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring fo an oral disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but
later than the priority date claimed

'T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

'*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
_metr‘ns, ﬁuch combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

31 July 2003

Date of maifing of the international search report

06/08/2003

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31~-70) 340-3016

Authorized officer

Zuurveld, G

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Internati— Application No

PCT/TE 03/01917

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °©

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

DE 40 10 481 A (BROCKMANN KARL DIPL ING)
10 October 1991 (1991-10-10)
column 1, 1ine 1 - line 36; figures 1,2

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Internatimme) Application No

PCT/TB 03/01917

e
DE 2400787 A 17-07-1975 DE 2400787 Al 17-07-1975
GB 367771 A 15-02-1932  NONE

DE 1657286 B 05-08-1971  NONE

US 6139553 A 31-10-2000  NONE

DE 4010481 A 10-10-1991 DE 4010481 Al 10-10-1991

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

