EP 2 080 588 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
22.07.2009 Bulletin 2009/30

(21) Application number: 07123824.0

(22) Date of filing: 20.12.2007

(11) EP 2 080 588 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
B24B 23/04/2006.0)
B24D 5/10(2006.09

B24B 47/12(2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC MT NL PL PT RO SE
SISKTR
Designated Extension States:
AL BA HR MK RS

(71) Applicant: KGS Diamond Holding B.V.
8081 HG Elburg (NL)

(72) Inventors:
¢ Plesman, Peter
8161 DR Epe (NL)

¢« Kaufmann, Uwe
55758 Allenbach (DE)
¢ Van Leusden
8042 HK Zwolle (NL)

(74) Representative: van Westenbrugge, Andries
Nederlandsch Octrooibureau
Postbus 29720
2502 LS Den Haag (NL)

(54) Oscillating tool such as a grinding tool
(57) A oscillating tool comprises a spindle and a
sleeve which is supported on the spindle. The sleeve is
rotatable with respect to the spindle according to a sleeve
axis which is oriented in the same direction as a spindle
axis. This sleeve is also translatable along the spindle in
the direction of the sleeve axis. A housing has been pro-
vided which is supported on the sleeve; the sleeve and
housing are rotatable with respect to each other accord-
ing to the sleeve axis, wherein the spindle and the sleeve
cooperate with each other through a rotational drive
transmission having a transmission ratio different from
unity as well as through an oscillating mechanism which
provides a translational position of the spindle and the
sleeve with respect to each other which depends on the
rotational position of the spindle and the sleeve with re-
spectto each other. The invention also comprises in com-
bination, an oscillating tool as well as a work element,
such as a grinding element, mounted onto the housing
of the oscillating tool.
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Description

[0001] Theinvention is related to the field of oscillating
tools. Such tools can be used for many different purpos-
es, such as for grinding, polishing etc. By means of the
oscillating movements exerted by such tool, the surfaces
of an object can be treated so as to obtain a specific
texture or finishing. An example of an oscillating tool is
disclosed in WO-A-01/41972. The handheld oscillating
spindle sander which is shown in said document com-
prises first and second pulleys which have a different
number of teeth. These pulleys are each driven in rotation
by their respective belt, which belts are also guided
around a drive pulley which is powered by an electric
motor.

[0002] As a result of the different number of the of the
first and second pulleys, these obtain different rotational
speeds. The spindle is driven in rotation by one of the
pulleys, whereas an oscillating track is driven by the other
pulley. The spindle comprises a follower, which cooper-
ates with said oscillating track. Due to the differences in
rotational speed, the spindle is oscillated up and down
in addition to being rotated. As a result of this oscillating
movement, grinding or polishing operations can be car-
ried outon locations which are otherwise difficult to reach,
such as the inner corners in a frame etc.

[0003] Said prior art oscillating tool however has sev-
eral disadvantages. First of all, the drive structure thereof
is rather complicated, having regard to the large numbers
of components including pulleys and belts. Furthermore,
the spindle is driven in rotation, whereas often only an
oscillating movementis required. Also, the oscillating tool
is a dedicated, complete machine, including electric mo-
tor. Thus, the oscillating tool cannot be applied in a flex-
ible way, for instance in combination with existing electric
apparatuses.

[0004] The object of the invention is to provide an os-
cillating tool which has a relatively simple construction,
and which can be applied in a much more flexible way,
such as being adapted for fitting onto existing machinery,
in particular handheld grinding apparatuses etc. This ob-
jectis achieved by means of an oscillating tool comprising
a spindle, a sleeve which is supported on the spindle,
said sleeve being rotatable with respect to the spindle
according to a sleeve axis which is oriented in the same
direction as a spindle axis, said sleeve being also trans-
latable along the spindle in the direction of the sleeve
axis, a housing which is supported on the sleeve, said
sleeve and housing being rotatable with respect to each
other according to the sleeve axis, wherein the spindle
and the sleeve cooperate with each other through a ro-
tational drive transmission having a transmission ratio
different from unity as well as through an oscillating
mechanism which provides a translational position of the
spindle and the sleeve with respect to each other which
depends on the rotational position of the spindle and the
sleeve with respect to each other.

[0005] The oscillating tool according to the invention
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is a self-contained unit, the spindle of which can be con-
nected to any rotary machinery, such as to a handheld
grinding device. In the first place, this has the advantage
that the oscillating tool has a rather simple and therefore
inexpensive layout, as any motor component is lacking.
Instead, the oscillating tool according to the invention re-
lies on standard electric apparatuses for its power. In the
second place, having regard to its relatively simple con-
struction, the oscillating tool has a relatively low cost
price. Moreover, it is possible to design the oscillating
toolin such away thatit provides an oscillating movement
only, that is without a rotary movement.

[0006] Despite the fact that only the spindle of the os-
cillating tool according to the invention is connected to
the drive spindle of e.g. a grinding apparatus, neverthe-
less a proper oscillating movement can be obtained. For
that purpose, it is necessary to restrict the housing from
rotating. This inhibition of the rotating movement of the
housing can be obtained by grasping the housing, before
starting the rotary movement of the grinding appliance,
or by pressing the housing against an objectto be treated.
[0007] The oscillating movement can be obtained due
to the fact that the rotational speeds of the spindle and
the sleeve are unequal. This rotational speed difference
can be obtained by means of a gear transmission, such
as a planetary gear transmission. Preferably however,
an eccentric gear drive is applied. Such eccentric gear
drive has the advantage that it has a simple layout and
needs only two gears. Furthermore, the overall size of
such eccentric gear drive can remain limited. According
to a preferred embodiment, the eccentric gear drive com-
prises a drive gear mounted coaxially onto the spindle,
and a driven gear mounted onto the sleeve, said driven
gear being eccentric with respect to the drive gear and
the drive gear and the driven gear engaging each other
over a part of the tooth sets thereof, the remainder of
these tooth sets being free from engagement with each
other.

[0008] Having regard to the fact that the sleeve and
the spindle can exhibit an oscillating movement with re-
spect to each other, caution should be taken that the
gears always properly mesh. This can be ensured by
means of an embodiment wherein the axial dimension
of at least one of the tooth sets is at least equal to the
maximum oscillatory displacement. Thus, the gears may
carry out translating movements with respectto each oth-
er, their teeth sliding along each other, without the mesh-
ing relationship being lost.

[0009] The eccentric position of the gears with respect
to each other can be obtained in the embodiment accord-
ing to which the driven gear is coaxial with respect to the
sleeve, and the sleeve is eccentric with respect to the
housing. In this connection, the housing has an eccentric
inner cylindrical housing surface which is eccentric with
respect to the spindle axis, the sleeve having an outer
cylindrical sleeve surface which rotatably cooperates
with the eccentric inner cylindrical housing surface.
[0010] Although the housing is properly supported, in
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a rotatable fashion, with respect to the sleeve, is also
desirable to support the housing rotatably with respect
to the spindle. In this way, a compact and well enclosed
embodiment is obtained, the gears being then well pro-
tected against soiling. Such layout can be obtained in
case the housing has at least one inner cylindrical hous-
ing surface which cooperates with a corresponding cy-
lindrical spindle surface. Preferably, the housing has at
least one coaxial inner cylindrical housing surface which
is coaxial with respect to the spindle axis, said coaxial
inner cylindrical housing surface cooperating with a cor-
responding cylindrical spindle surface. More preferably,
the housing has two coaxial inner cylindrical housing sur-
faces which enclose the eccentric inner cylindrical hous-
ing surface, said two coaxial inner cylindrical housing sur-
faces each cooperating with a corresponding cylindrical
sleeve surface.

[0011] The oscillating mechanism of the oscillating tool
according to the invention can be designed in several
ways as well; in particular, the oscillating mechanism may
comprise at least one circumferential track on one of the
spindle and the sleeve, said track having a shape which
deviates from a radial plane. Furthermore, the oscillating
mechanism may comprise at least one follower on the
other of the spindle and the sleeve, said follower engag-
ing the track. The track can be applied in either the spindle
or the sleeve, however preferably the spindle comprises
an undulating continuous circumferential groove which
is closed in itself, and the sleeve comprises an inwardly
protruding pin which is slidably accommodated within the
groove. The housing comprises mounting means for fix-
edly mounting a work element, such as a grinding body,
onto the housing.

[0012] The invention is furthermore related to an os-
cillating tool as described before, as well as a work ele-
ment mounted onto the housing of the oscillating tool.
The oscillating tool and the work element are to be con-
nected firmly with respect to each other, so as to with-
stand the vibratory movements to which these compo-
nents are subjected. At the same time however, it should
be easy to apply and remove the work element with re-
spect to the housing. This can be obtained by means of
an embodiment wherein the work element and the hous-
ing are provided with a spring biased pin and an aperture,
said pin being accomodated in the aperture under the
influence of the spring bias.

[0013] The outer circumference of the work element
can be carried out in many different ways. For instance,
the work element may have a cylindrical outer surface,
or an outer surface which has a square radial cross sec-
tion. Other shapes are possible as well, and can be se-
lected in relation to the surface to be treated.

[0014] For ease of replacing the work element, prefer-
ably the housing has a cylindrical outer support surface
and the work element has a corresponding cylindrical
inner support surface in such a way that the housing and
the work element fit onto each other generally with a slid-
ing fit. The work element may be a grinding or polishing
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element and thus may have an outer grinding or polishing
surface.

[0015] The invention is also related to a work element
for use in the combination as described before, said work
element having a cylindrical inner support surface and
anouter work surface, as well as afixation aperture which
extends radially between the inner support surface and
the outer work surface.

[0016] Finally, the invention is also related to a method
for operating the combination as described before, com-
prising the steps of:

- driving the spindle in rotation,

- braking the rotational movement of the work element
thereby generating a rotational speed difference be-
tween the spindle and the sleeve and generating an
oscillatory movement of the housing and the work
element. In particular, said method may comprise
the steps of:

- pressing the grinding or polishing surface of the work
element against an object,

- braking the rotational movement of the work ele-
ment,

- grinding or polishing the object through the oscilla-
tory movements of the work element.

[0017] The invention will now be described further with
reference to an embodiment shown in the drawings.
[0018] Figure 1 shows a longitudinal section according
to lI-1l figure 2 of the oscillating two according to the in-
vention.

[0019] Figure 2 shows a cross-section according to I-
| of figure 1.

[0020] Figure 3 shows a view in perspective of the os-
cillating tool according to figures 1 and 2.

[0021] Figure 4 shows a view in perspective of an al-
ternative embodiment of the oscillating tool.

[0022] The oscillating tool shown in figures 1-3 com-
prises a spindle 1 which is provided with mounting sur-
faces 21 which there destined for mounting the spindle
1 onto a rotary apparatus, such as onto the rotary shaft
of a handheld grinding machine (not shown). Further-
more, there is a housing 3 which surrounds part of the
spindle 1. Said housing 3 has two coaxial inner cylindrical
housing surfaces 24, 25. The spindle 1 has two cylindrical
spindle surfaces 22, 23, onto which the respective coaxial
inner cylindrical housing surfaces 24, 25 are rotatably
supported. The inner cylindrical housing surface 25 has
been applied on the cap 30, which closes one end of the
housing 3.

[0023] The housing 3 has an internal housing space
26, through which the spindle 1 runs and in which the
sleeve 2 has been accommodated. Said sleeve has an
outer cylindrical sleeve surface 27, whereas the internal
housing space 26 is delimited by the eccentric inner cy-
lindrical housing surface 28. The surfaces 27, 28 are ro-
tatably supported with respect to each other. As shown
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in figures 1 and 2, the internal housing space 26 further-
more accommodates the drive gear 6 with radially out-
wardly pointing tooth set 35 which is mounted coaxially
on the spindle 1, as well as the eccentric driven gear 7
with radially inwardly pointing tooth set 36 which is mount-
ed onto the sleeve 2. In particular, the eccentric driven
gear 7 is mounted on the inner surface of the sleeve 2.
The eccentric driven gear 7 is eccentric with respect to
the axis of the spindle 1 as well as to the axis of the
housing 3, however said driven gear 7 is coaxial with
respect to the sleeve 2. The drive gear 6 has a tooth set
35 with a smaller number of teeth than the tooth set 36
of the driven gear 7.

[0024] The spindle 1 has an external groove 11 which
is closed in itself in circumferential direction, and which
has an undulating shape. The sleeve 2 comprises an
inwardly protruding pin or follower 12. The pin is provided
with a bushing 29 which contacts the opposing walls of
the groove 11. Onto the housing 3, a work element 14
has been applied. This work element 14 carries a work
surface 20, for instance a grinding or polishing surface.
The work element 14 has an aperture 16, and the housing
3 has a spring biased pin 15. Furthermore, the housing
has a cylindrical outer support surface 18, and the work
element 14 has a corresponding cylindrical inner support
surface 19. By sliding the work element 14 with its cylin-
drical inner support surface 19 onto the cylindrical outer
support surface 18 of the housing 3, the aperture 16 can
be brought in register with the spring biased pin 15 so as
to ascertain a fixed relationship between the work ele-
ment 14 and the housing 3. The oscillating tool further-
more has seals 33, 34 by means of which the housing 3
sealed with respect to the spindle 1.

[0025] Next, the operation of the oscillating tool will be
described. After the spindle 1 has been mounted onto
the rotary shaft of e.g. a grinding appliance, the work
element 14 is brought in contact with a surface to be
treated (not shown). Thereby, the work element 14, and
thus the housing 3 is prevented from a rotating also in
case the spindle 1 is driven in rotation. The spindle rota-
tion causes the drive gear 6 to rotate. In turn, the driven
gear 7 is rotated at a lower rotational speed, having re-
gard to the fact that said driven gear 7 has a tooth set 36
with a larger number of teeth and the tooth set 35 of the
drive gear 7. As a result, the sleeve 3 will be rotated as
a lower speed then the spindle 1, which makes that the
follower is compelled to move along the track 11. There-
by, the sleeve 3 is made to move up and down in oscil-
lating movement, together with the housing 3 as well as
the work element 14 connected thereto. It is to be noted
that both the housing 3 as well as the work element 14
do only exhibit this oscillating movement, but not a rotary
movement. This is favourable for obtaining the desired
treatment of the surface in question.

[0026] It is pointed out that, in case the work element
14 is not prevented from rotating, the oscillating tool will
rotated as a unity together with the drive shaft of the grind-
ing appliance. Under such conditions, no oscillating
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movement of the work element 14 will be generated, hav-
ing regard to the fact that the spindle 1 and the sleeve 2
will rotate at the same rotational speed as a result of
internal friction. Thus, only after the work element 14 will
be brake in some way, for instance by pressing it onto a
surface, the oscillating movement will be obtained.
[0027] The spindle 1 has an axial channel 31, connect-
ed to radial channels 32 which open out at the circum-
ference of the spindle and within the internal housing
space 26. Additionally, the sleeve 2 has aradial channels
37, the outer end of which open out in the outer surface
depressions 38 which have been applied into the outer
cylindrical sleeve surface 27. Furthermore, the housing
3 has radial channels 41, which overlap the outer surface
depressions 38 of the sleeve 2. The cylindrical inner sup-
port surface 19 of a work element 14 comprises inner
surface depressions 39, which overlap the radial chan-
nels 41 of the housing 3. Said inner surface depressions
39 of the work element 14 open out into the radial chan-
nels 40. By means of these channels and depressions,
water which s fed into the radial channel 31 of the spindle
1, is delivered onto the surface of the work element for
promoting a grinding or polishing operation.

[0028] Although figures 1-3 show a work element 14
with a square shape, the invention is not limited to the
use of such work element. As shown in figure 4, the work
element also have an outer cylindrical shape or any other
shape as desired.

List of reference numerals
[0029]

Spindle

Sleeve

Housing

Rotational drive transmission
Oscillating mechanism

Drive gear

Driven gear

Outwardly facing tooth set

NGO RN =

9. Inwardly facing tooth set
10. Teeth
11.  Track

12.  Follower

13.  Mounting means

14.  Work element

15.  Spring biased pin

16.  Aperture

17.  Outer surface work element

18.  Cylindrical outer support surface of housing
19.  Cylindrical inner support surface of work element
20.  Work surface

21.  Mounting surfaces

22.  Cylindrical spindle surface

23.  Cylindrical spindle surface

24.  Coaxial inner cylindrical housing surface
25.  Coaxial inner cylindrical housing surface
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26. Internal housing space

27.  Outer cylindrical sleeve surface

28.  Eccentric inner cylindrical housing surface
29. Bushing

30. Cap

31.  Axial channel in spindle

32. Radial channel in spindle

33. Seal

34. Seal

35. Tooth set drive gear

36. Tooth set driven gear

37. Radial channel in sleeve

38.  Surface depression in sleeve

39. Surface depression in work element

40. Radial channel in work element

Claims

1. Oscillating tool comprising a spindle (1), a sleeve (2)

which is supported on the spindle (1), said sleeve
(2) being rotatable with respect to the spindle (1)
according to a sleeve axis which is oriented in the
same direction as a spindle axis, said sleeve (2) be-
ing also translatable along the spindle (1) in the di-
rection of the sleeve axis, a housing (3) which is sup-
ported on the sleeve (2), said sleeve (2) and housing
(3) being rotatable with respect to each other accord-
ing to the sleeve axis, wherein the spindle (1) and
the sleeve (2) cooperate with each other through a
rotational drive transmission (4) having a transmis-
sion ratio different from unity as well as through an
oscillating mechanism (5) which provides a transla-
tional position of the spindle (1) and the sleeve (2)
with respect to each other which depends on the
rotational position of the spindle (1) and the sleeve
(2) with respect to each other.

Oscillating tool according to claim 1, wherein the ro-
tational drive transmission (4) comprises an eccen-
tric gear drive.

Oscillating tool according to claim 2, wherein the ec-
centric gear drive (4) comprises a drive gear (6)
mounted coaxially onto the spindle (1), and a driven
gear (7) mounted onto the sleeve (2), said driven
gear (7) being eccentric with respect to the drive gear
(6) and the drive gear (6) and the driven gear (7)
engaging each other over a part of the tooth sets
(35, 36) thereof, the remainder of these tooth sets
being free from engagement with each other.

Oscillating tool according to claim 3, wherein the
drive gear (6) has a radially outwardly facing tooth
set (35) and the driven gear (7) has aradially inwardly
facing tooth set (36).
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5.

10.

11.

12.

13.

Oscillating tool according to claim 4, wherein the ax-
ial dimension of at least one of the tooth sets (35,
36) is at least equal to the maximum oscillatory dis-
placement.

Oscillation tool according to claim 4 or 5, wherein
the tooth sets (35, 36) comprise axially oriented
straight teeth.

Oscillating tool according to any of claim 3-6, wherein
the driven gear (7) is coaxial with respect to the
sleeve (2), and the sleeve (2) is eccentric with re-
spect to the housing (3).

Oscillating tool according to claim 7, wherein the
housing (3) has an eccentricinner cylindrical housing
surface (28) which is eccentric with respect to the
spindle axis, the sleeve (2) having an outer cylindri-
cal sleeve surface (27) which rotatably cooperates
with the eccentric inner cylindrical housing surface
(28).

Oscillating tool according to any of the preceding
claims, wherein the housing (3) has at least one co-
axial inner cylindrical housing surface (24, 25) which
cooperates with a corresponding cylindrical spindle
surface (22, 23).

Oscillating tool according to claims 8 and 9, wherein
the housing (3) has at least one coaxial inner cylin-
drical housing surface (24, 25) which is coaxial with
respect to the spindle axis, said coaxial inner cylin-
drical housing surface (24, 25) cooperating with a
corresponding cylindrical spindle surface (22, 23).

Oscillating tool according to claim 10, wherein the
housing (3) has two coaxial inner cylindrical housing
surfaces (24, 25) which enclose the eccentric inner
cylindrical housing surface (28), said two coaxial in-
ner cylindrical housing surfaces (24, 25) each coop-
erating with a corresponding cylindrical spindle sur-
face (22, 23).

Oscillating tool according to claim 11, wherein the
spindle (1) comprises an axial fluid channel (31) as
well as radial channels (32) connected to the axial
channel (31) and opening out on the surface of the
spindle (1), the sleeve (2) comprises radial channels
(37) opening out in an outer surface depression (38)
of the sleeve (2), the housing (3) comprises radial
channels (41) which overlap an outer surface de-
pression (38) of the sleeve (2), the work element (14)
comprises inner surface depressions (39) which
overlap said radial channels (41) of the housing (3).

Oscillating tool according to any of the preceding
claims, wherein the oscillating mechanism (5) com-
prises at least one circumferential track (11) on one
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of the spindle (1) and the sleeve (2), said track (11)
having a shape which deviates from a radial plane.

Oscillating tool according to claim 13, wherein the
oscillating mechanism (5) comprises at least one fol-
lower (12) on the other of the spindle (1) and the
sleeve (2), said follower (12) engaging the track (11).

Oscillating tool according to claim 13 of 14, wherein
the spindle (1) comprises an undulating continuous
circumferential groove (11) which is closed in itself,
and the sleeve (2) comprises an inwardly protruding
pin (12) which is slidably accommodated within the
groove (11).

Oscillating tool according to any of the preceding
claims, wherein the housing (3) comprises mounting
means (15) for fixedly mounting a work element (14),
such as a grinding body, onto the housing (3).

In combination, an oscillating tool according to claim
16, as well as a work element (14) mounted onto the
housing (3) of the oscillating tool.

Combination according to claim 17, wherein the work
element (14) and the housing (3) are provided with
a spring biased pin (15) and an aperture (16), said
pin (15) being accomodated in the aperture (16) un-
der the influence of the spring bias.

Combination according to any of claims 16-18,
wherein the work element (14) has a cylindrical outer
surface (20).

Combination according to any of claims 16-18,
wherein the work element opens 14) has a square
radial cross section.

Combination according to any of claims 16-20,
wherein the housing has (3) a cylindrical outer sup-
port surface (18) and the work element (14) has a
corresponding cylindrical inner support surface (19)
in such a way that the housing (3) and the work el-
ement (14) fit into each other generally with a sliding
fit.

Combination according to any of claims 16-21,
wherein the work element (14) is a grinding or pol-
ishing element and has an outer grinding or polishing
surface (20).

Combination according to any of claim 16-21, com-
prising an oscillating tool according to claim 12,
wherein the work element (14) comprises inner sur-
face work element depressions (39) the radial chan-
nels (41) of the housing (3) overlapping and inner
surface work element depression (39), as well as
radial channels (40) which open out in an inner sur-
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24,

25.

26.

27.

28.

29.

30.

10

face work element depression (39) as well as on the
outer surface (20) of the work element (14).

Work element (14) for use in the combination ac-
cording to any of claims 15-23, having a cylindrical
inner support surface (19) and an outer work surface
(20), as well as an fixation aperture (16) which ex-
tends radially between the inner support surface (19)
and the outer work surface (20).

Work element (14) according to claim 24, wherein
the outer work surface (20) is cylindrical.

Work element (14) according to claim 24, wherein
the outer work surface (20) defines a square cross
section.

Work element (14) according to any of claims 24-26,
wherein the outer work surface (20) comprises grind-
ing or polishing means.

Work element (14) according to any of claims 24-27
for use in the combination according to claim 23,
comprising inner surface work element depressions
(39) as well as radial channels (40) which open out
in an inner surface work element depression (39) as
well as on the outer surface (20) of the work element
(14).

Method for operating the combination according to
any of claims 17-23, comprising the steps of:

- driving the spindle (1) in rotation,

- braking the rotational movement of the work
element (14) thereby generating a rotational
speed difference between the spindle (1) and
the sleeve (2) and generating an oscillatory
movement of the housing (3) and the work ele-
ment (14).

Method according to claim 29 for operating the com-
bination of claim 22, comprising the steps of:

- pressing the grinding or polishing surface (20)
of the work element (14) against an object,

- braking the rotational movement of the work
element (14),

- grinding or polishing the object through the os-
cillatory movements of the work element (14).



EP 2 080 588 A1

Fig 1 ~

N

|
33
|
== 3
29—
24 % 13
11— 15
) 16
%7\32
29—
L5
e IN <7 -
28 —
_./‘14
37-—4<>( 6
3814 i \74-’35
10— /]
395 _#FN L= W
I
o YN _~20
0 L. % 420
376\;-—f\ =38
39
327 y - - Q’é\_—41
&=1 N =
~19

&



EP 2 080 588 A1

/36

‘/18

/8

19

|_—27

// -~

28

31

%u@%

™
2
LL



EP 2 080 588 A1

Fig 4

~1{~14




nNo

EPO FORM 1503 03.82 (P04C01)

9

EP 2 080 588 A1

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 12 3824

21 January 1997 (1997-01-21)

Catego Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X WO 2005/016599 A (MYKROLYS CORP [US]; 24,25, INV.
BENSON BRIANT ENOCH [US]) 27,28 | B24B23/04
24 February 2005 (2005-02-24) B24B47/12
Y * paragraphs [0062] - [0064]), [0091]; 26 B24D5/10
figures la-1c,26 *
Y US 6 453 899 B1 (TSELESIN NAUM N [US]) 26
24 September 2002 (2002-09-24)
* column 15, lines 24-30; figure 29 *
A |WO0 81741972 A (PORTER CABLE CORP [US]) 1-23,29,
14 June 2001 (2001-06-14) 30
* the whole document *
A US 5 595 531 A (NIEMELA PAUL W [US] ET AL)

TECHNICAL FIELDS
SEARCHED (IPC)

B24B

B24D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 16 April 2008 Koller, Stefan

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

10




EPO FORM P0459

EP 2 080 588 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 07 12 3824

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

16-04-2008
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2005016599 A 24-02-2005  EP 1680260 Al 19-07-2006
JP 2007501717 T 01-02-2007
US 6453899 Bl 24-09-2002  NONE
W0 0141972 A 14-06-2001 US 2002009951 Al 24-01-2002
US 5595531 A 21-01-1997 AU 6681796 A 26-02-1997
CA 2226097 Al 13-02-1997
EP 0840665 Al 13-05-1998
JP 11510105 T 07-09-1999
WO 9704920 Al 13-02-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

11



EP 2 080 588 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 0141972 A [0001]

12



	bibliography
	description
	claims
	drawings
	search report

