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Description

[0001] The present invention relates to a scribing
method for forming a scribe line on a surface of a work
(workpiece) made of a hard brittle material such as plate
glass, ceramics plate or like.
[0002] In a known art, the Japanese Patent Laid-open
Publication No. HEI 9-25 134 discloses an apparatus for
forming a scribe line on a work surface while applying
vibrations to a work (workpiece) formed of a hard brittle
material such as plate glass or ceramics plate. In such
scribing apparatus, an outer cylinder of an air-cylinder
assembly is fixed to a support member and an inner cyl-
inder thereof is connected to one end of a vibration gen-
eration member The vibration generation member has
another one end to which a cutter holder is connected,
and the cutter holder, to which a cutter or abutment
member is secured, is mounted to the support member
to be slidable through a slide mechanism. When the cut-
ter holder is urged by the air-cylinder assembly, the cut-
ter held by the cutter holder is pressed against a surface
of the work, and then, a high frequency voltage is ap-
plied to the vibration generation member to thereby ex-
pand or contract. According to the expansion/contrac-
tion motion (retractable motion) of the vibration genera-
tion member, the cutter is vibrated, and under this state,
the support member is moved along the work surface to
thereby form the scribe line on the work surface.
[0003] In a scribing method using the scribing appa-
ratus above, the cutter is pressed against the work sur-
face every respective vibration period of the cutter. Due
to the pressing force, the work surface is plastically de-
formed and fine recesses are formed thereon. Cracks
will form from such recesses in the thickness direction
of the work surface. When the recesses are formed con-
tinuously, the cracks are also formed continuously,
thereby forming a scribe line.
[0004] However, in the prior art, analysis or research
of a shape or size of the tip portion of the cutter has not
sufficiently been made, and a cutter having merely a
sharp tip end portion has been utilized. For this reason,
the cracks are formed so as to extend from the recesses
not only in a direction of a scribe line but also in a direc-
tion crossing the scribe line, and therefore, vibration en-
ergy is not concentrically utilized for effectively forming
the cracks along the scribe line. That is, the effective
deep cracks along the scribe line could not be formed,
and accordingly, it is impossible to satisfy the require-
ment of easily breaking the work along the scribe line.
[0005] An object of the present invention is to sub-
stantially eliminate defects or drawbacks encountered
in the prior art mentioned above and to provide a scrib-
ing apparatus and method for forming a scribe line on a
surface of a hard brittle work (workpiece), capable of
forming effective cracks along a scribe line to easily
break the work along the scribe line.
[0006] EP-A-0905097 discloses a scribing apparatus
forming a scribe line on the surface of workpiece of a

hard brittle material, such as plate glass, ceramic plate
or the like comprising a scribe body including an abut-
ment member having a sharp tip end portion and a vi-
bration generating member for periodically applying vi-
brations to the abutment member with the tip end portion
thereof abutting against the surface of the workpiece
and means for moving the scribe body relative to and
along the surface of the workpiece along to thereby form
a scribe line on the surface of the workpiece.
[0007] The present invention provides an improve-
ment of the above apparatus, which is characterised in
that the abutment member has at least first and second
ridgelines which extend, in use, at different angles, a first
angle (θα) and a second angle (θβ) respectively, relative
to the surface of the workpiece and lie in the plane con-
taining the direction of movement of the scribe body
along the workpiece.
[0008] In the method of the invention, in which the
above apparatus is used, the abutment member is
pressed against the surface of the workpiece by the pe-
riodical vibrations of the vibration generation member
so as to form a plurality of plastically deformed portions
spaced from each other on the surface of the workpiece
and cracks are formed from the plastically deformed
portions at portions corresponding to the first and sec-
ond ridgelines so as to extend in the moving direction of
the scribe body, the cracks being connected to each oth-
er to thereby form a scribe line.
[0009] In an example, when a moving speed of the
scribe body is denoted as V(mm/sec) and a vibration
frequency is denoted as F(number/sec), a feed amount
S of the abutment member per one period of vibration
is expressed by an equation of:

[0010] When a length of the deformed portion in the
moving direction is denoted as L(µm), a total length of
the cracks is denoted as ∆L, a feed amount S of the abut-
ment member is expressed by L < S %L ∆ L, in which
the lengths L and ∆L are determined by a pressing force
of the abutment member, a vibration load and a shape
of the abutment member.
[0011] The cracks can be formed more precisely
along the feed direction and can be more fine, by making
the first angle constituted by the first ridgeline larger
than the second angle constituted by the second ridge-
line, and by making the second ridgeline to be directed
to the moving direction and the first ridgeline to he di-
rected to a direction opposed to the moving direction.
[0012] Furthermore, the first and second ridgelines
may have equal angles to each other with respect to a
central axis of the tip end portion of the abutment mem-
ber, and the first and second angles of the first and sec-
ond ridgelines to the work surface may be made differ-
ent by inclining the central axis of the tip end portion
towards the moving direction of the scribe body. The first

S(µm) = (V/F) x 1000.
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and second angles may have a difference in angles in
a range of 1° to 10°.
[0013] The abutment member may be a diamond pen-
etrator having angles different from each other with re-
spect to the workpiece.
[0014] The scribe line can be more precisely formed
by connecting the cracks extending from the respective
plastically deformed portions, i.e. recesses, formed to
the work surface with space in the feed direction.
[0015] Furthermore, the abutment member has tip
end portions which are easily manufactured.
[0016] Furthermore, the cracks stably extend by mak-
ing the first and second angles to have a difference in
angles in a range of 1° to 10°.
[0017] The nature and further characteristic features
of the present invention will be made further clear from
the following descriptions made with reference to the ac-
companying drawings.
[0018] In the accompanying drawings:

FIG. 1 is a schematic front view showing an entire
structure of a scribing apparatus for carrying out
one embodiment of the present invention;
FIG. 2 is a side view of the scribing apparatus of
FIG. 1.;
FIG. 3 is an elevational section, in an enlarged
scale, of an penetrator (indenter) made from dia-
mond provided for the tip end of a cutter used for
the scribing apparatus according to a first embodi-
ment of the present invention;
FIG. 4 is a cross sectional view of the dliamond pen-
etrator of FIG. 3 taken along the line IV-IV therein;
FIG. 5 is an enlarged plan view showing recess and
crack formed on a surface of a work (workpiece) by
being pressed by the diamond penetrator through
one period of vibration of the cutter;
FIG. 6 is an enlarged plan view of a scribe line
formed by utilizing the scribe apparatus of FIG. 1;
FIG. 7 is an elevational section, in an enlarged
scale, of an penetrator made from diamond accord-
ing to a second embodiment of the present inven-
tion;
FIG. 8 is a cross sectional view of the diamond pen-
etrator of FIG. 7 taken along the line IIIV-IIIV in a
case of being cut in a plane normal to a central axis
thereof;
FIG. 9 is a cross sectional view of the diamond pen-
etrator of FIG. 7 taken along the line IX-IX in a case
of being cut in a horizontal plane;
FIG. 10 is a view of a diamond penetrator corre-
sponding to that of FIG. 8, but representing a third
embodiment of the present invention;
FIG. 11 is a view of a diamond penetrator corre-
sponding to that of FIG. 9, but representing the third
embodiment of the present invention;
FIG. 12 is a view of a diamond penetrator corre-
sponding to that of FIG. 8, but representing a fourth
embodiment of the present invention; and

FIG. 13 is a view of a diamond penetrator corre-
sponding to that of FIG. 9, but representing the
fourth embodiment of the present invention.

[0019] FIGs. 1 and 2 show a scribing apparatus for
carrying out a scribing method according to the present
invention. Further, it is to be noted that terms indicating
directions, positions or like used herein such as "verti-
cal", "right", "upper" and the like are used in an illustrated
state or actually usable attitude.
[0020] With reference to FIGs. 1 and 2, the scribe ap-
paratus comprises a support plate (support base) 1 ar-
ranged vertically and a scribe body 10 supported by the
support plate 1 through a slide mechanism 2 to be slid-
able in a vertical direction.
[0021] The slide mechanism 2 comprises a guide 2a
fixed to the support plate 1 so as to extend vertically and
a slider 2b supported by the guide 2a to be slidable in
the vertical direction. Four plate springs 4 are attached
to the slider 2b through upper and lower brackets 3, re-
spectively, and the scribe body 10 has a body portion
11 which is supported by the plate springs 4.
[0022] The scribe body 10 comprises the body portion
11 having a vertically elongated box-shaped structure,
a holder 12 also having a vertically elongated box-
shaped structure so as to be accommodated in the body
portion 11 and to be minutely slidable in the vertical di-
rection, a cutter (head or abutment member) attached
to the lower end (front end) of the holder 12 and a vibra-
tion generation member 14 accommodated in the holder
12 and having a vertically extending structure. The vi-
bration generation member 14 comprises a piezo-actu-
ator(s) or the like for generating and applying vibrations
in the vertical (axial) direction to the holder 12.
[0023] The vibration generation -member 14 has a
central axis common to axes of the body portion 11 and
the holder 12, the central axis (line) being shown as L
in FIG. 1, for example, and the vibration is applied along
to this axial line L. The vibration generation member 14
has a lower end abutting against a bottom surface 12a
(abutment surface) of an inner space of the holder 12.
The holder 12 also has an upper end supported by a
guide member 15 provided for the upper end of the body
portion 11 to be minutely slidable in the direction along
the central axis L, i.e. vibrating direction.
[0024] The lower end of the holder 12 is supported by
a plate spring 16 stretched to the body portion 11 and a
spherical ball 17 (as a preload applying member) formed
of an elastic material such as rubber or resin, and the
ball 17 is disposed between a receiver plate 18 fixed to
the body portion 11 and the holder 12. The ball 17 acts
to urge upward the holder 12 by its elastic restoring force
so as to apply the preload (a force in a direction to axially
compress the vibration generation member 14) to the
vibration generation member 14 between the bottom
surface 12a of the inner space of the holder 12 and an
adjusting screw 15a screwed to the guide member 15.
[0025] The holder 12 has a pair of lower extensions
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in shape of fork extending so as to straddle the plate
spring 16 and the abutment member or cutter 13 is
mounted to the paired extensions of the holder 12
through an attachment which is adjustable in a mounting
angle with respect to the holder 12. The cutter 13 is
mounted to a position substantially on the central axis
line L of the body portion 11 and the vibration generation
member 14. The cutter 13 comprises a base portion 13a
having a conical shape having a fine tip end extending
downward and an penetrator (indenter) formed from dia-
mond secured to the lower end portion of the base por-
tion 13a. The diamond penetrator 20 has substantially
a quadrangular pyramid shape and constitutes a cutter
tip portion.
[0026] The scribing apparatus further comprises a ta-
ble 30 for horizontally supporting the work 50 and a mov-
ing (or driving) mechanism 40 for horizontally moving
the support plate 1 and, hence, moving the scribe body
10 in the horizontal direction through the slide mecha-
nism 2 and the plate springs 4.
[0027] The characteristic features of the present in-
vention will be further described hereunder with refer-
ence to FIGs. 3 and 4.
[0028] The diamond penetrator 20 has the quadran-
gular pyramid shape having an apex 20a directed down-
ward as shown in FIG. 3 and four (first to fourth) ridge-
lines (edge lines) 21 to 24 extend from this apex 20a.
The diamond penetrator 20 has no square bottom por-
tion, that is, no square sectional view taken along a
plane parallel to the work surface, and providing that an
axial line formed by a crossing line of a plane including
opposite ridgelines 21 and 22 and a plane including op-
posite ridgelines 23 and 24 is a central axis (line) 25, an
angle θ1 constituted by this central axis 25 and the first
ridgeline 21 is the smallest and an angle θ2 constituted
by the central axis 25 and the second ridgeline 22 is the
largest, whereas angles constituted by the central axis
25 and the third ridgeline 23 and the central axis 25 and
the fourth ridgeline 24 are equal to each other and are
in a range between the angles θ1 and θ2.
[0029] The central axis 25 is coaxial with or parallel
to the central axis L of the body portion 11 and is per-
pendicular to the surface 50a of the work 50. Because
of such arrangement, an angle θα constituted by the first
ridgeline 21 and the work surface 50a is the largest and
an angle θβ constituted by the second ridgeline 22 and
the work surface 50a is the smallest. As mentioned
above, since the diamond penetrator 20 has no accurate
quadrangular pyramid shape, a cross sectional shape
of a plane cut horizontally (a plane parallel to the work
surface 50a) has also no accurate quadrangular pyra-
mid and has a shape as shown in FIG. 4.
[0030] A scribing method performed by using the
scribing apparatus of the structure mentioned above will
be carried out in the following manner.
[0031] First, the work (workpiece) 50 is placed on the
table 30 and set in a horizontal attitude. Under this state,
the scribe body 10 is placed on the work surface 50a

and, then, a high frequency voltage is applied to the vi-
bration generation member 14. The scribe body 10 is
thereafter moved along a predetermined locus such as
line (in a direction of arrow X (feed or moving direction)
in FIG. 1), that is, the scribe body 10 is relatively moved
(fed) along the work surface 50a.
[0032] The cutter 13 is always applied with a pressing
force (static pressure) for pressing the work surface 50a,
and this pressing force is originated in a dead (self)
weight of the scribe body 10 in this embodiment. The
vibration generation member 14 is periodically expand-
ed or contracted (retractable) in the axial direction there-
of when the high frequency voltage is applied thereto,
and according to this periodical expansion/contraction
(retractable motion) of the vibration generation member
14, the vibration of the holder 12 is transmitted to the
work 50 through the cutter 13. As a result, the cutter 13
periodically presses (abuts and beats) the work surface
50a while being moved along the work surface 50a,
thereby forming a scribe line thereon.
[0033] In more detail, in the scribe line forming proc-
ess, the diamond penetrator 20 attached to the tip end
of the cutter 13 presses the work surface 50a every time
of the vibrations of the cutter 13, and according to this
pressing of the diamond penetrator 20, a recess 55 such
as shown in FIG. 5 is formed as a plastically deformed
portion. This recess 55 has a rectangular shape corre-
sponding to the horizontal cross sectional shape of the
diamond penetrator 20 shown in FIG. 4 and has angled
portions 55a to 55d respectively corresponding to the
first to fourth ridgelines 21 to 24 of the diamond pene-
trator 20.
[0034] One time of pressing of the diamond penetra-
tor 20 forms an outer layer microcrack extending from
the recess 55. As mentioned above, since the angles of
the ridgelines 21 to 24 with respect to the work surface
50a are different from each other, the impact stress
caused to the work 50 has a directionality, and as shown
in FIG. 5, it was found through experiment that the outer
layer microcracks 56 and 57 mainly extend from the an-
gled portions 55a and 55b corresponding to the ridge-
lines 21 and 22 of the recess 55 and that these cracks
56 and 57 extend in opposed directions and the crack
56 corresponding to the ridgeline 21 has a length longer
than that of the crack 57 corresponding to the ridgeline
22.
[0035] In the present invention, the scribe line is ac-
curately formed by utilizing specificity of the extending
directions of the cracks 56 and 57 which are generated
in accordance with the difference between the angles
constituted by the ridgelines 21 and 22 and the work sur-
face 50a, respectively. More in detail, when the diamond
penetrator 20 is fixed to the base portion 13a of the cut-
ter 13, the orientation of the diamond penetrator 20 is
adjusted so that the ridgelines 21 and 22 are directed in
the opposing manner along the feed direction X. In this
manner, the cracks 56 and 57 extend in the feed direc-
tion X, as shown in FIG. 6, i.e. along the moving locus
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of the cutter 13.
[0036] In the described embodiment, it is also possi-
ble to surely extend the crack 56 towards the recess 55
formed just before the crack 56 which extends longer in
connection with the first ridgeline 21 by directing the sec-
ond ridgeline 22 towards the feed direction X and posi-
tioning the first ridgeline 21 on a position opposing to
the feed direction X. This is based on the fact that an
inner stress is accumulated to a portion near the recess
55 so as to guide the crack 56.
[0037] Furthermore, according to this embodiment,
as shown in FIG. 6, a plurality of recesses 55, each
formed by the pressing operation of the cutter 13 caused
by one periodical vertical vibration thereof, are formed
along the cutter feed direction 13 with space from each
other. The scribe line 60 is formed by connecting the
cracks 56 and 57 extending from the respective recess-
es 55. That is, in this scribe line forming method, the
crack 57 extending from one recess 55 formed in the
cutter feed direction in the preceding pressing process
is connected to the crack 56 extending from another re-
cess formed in the direction reverse to the cutter feed
direction in the next (this time) pressing process. Ac-
cording to the method of the present invention, by re-
peating such processes, the scribe line is formed.
[0038] Conditions for forming such scribe line 60 ac-
cording to the scribing method of the present invention
will be described hereunder.
[0039] When the feed speed of the cutter is denoted
as V(mm/sec) and the vibration frequency is denoted as
F(number/sec), a feed amount S of the cutter 13 per one
period of vibration is expressed by the following equa-
tion.

[0040] Further, when the length of the recess 55 in the
feed direction is L(µm), the total length of the cracks 56
and 57 is ∆L, the feed amount S for forming the scribe
line 60 will be expressed by the following equation.

in which the lengths L and ∆L are determined by
the static pressure of the cutter 13, vibration load and
shape of the diamond intender 20.
[0041] Furthermore, in the scribe line forming method
mentioned above, cracks are also generated, from the
recesses 55 and the cracks 56 and 57 formed on the
outer layer, in the thickness side thereof. The work 50,
on which such scribe line 60 is formed, is removed from
the table 3 and the work 50 is then broken along the
scribe line 60 by a breaking device or like, not shown.
[0042] The work 50 thus broken along the scribe line
60 has a very smooth broken surface because the
cracks 56 and 57 extend along the line to be scribed so

S(µm) = (V/F) x 1000

L<S %L + ∆L

that the longer crack 56 extends exactly along the scribe
line 60 and the recesses 57 are formed not to be con-
tinuous and to be separated from each other.
[0043] In a preferred embodiment, it is desired that
the difference between the angles θα and θβ constituted
by the first and second ridgeline lines 21 and 21 and the
work surface 50a is in a range of 1° to 10°. In the case
of less than 1° or more than 10°, the cracks 56 and 57
will unstably extend.
[0044] Further, it is to be noted that, in the above es-
cribed embodiment, although the scribe line forming
method was described in the case of the formation of
the straight scribe line 60, the present invention is ap-
plicable to form a curved scribe line, and in such case,
the feed direction of the cutter is a tangential direction
of the curve.
[0045] That is, according to a second embodiment of
the present invention, a diamond penetrator (indenter)
20' having quadrangular pyramid having a square bot-
tom shape (square horizontal sectional shape) may be
utilized as shown in FIGs. 7 to 9 in place of the diamond
penetrator 20 having no square bottom shape men-
tioned above.
[0046] That is, with reference to FIG. 8, the diamond
penetrator 20' has a square section normal to the central
axis 25 thereof and angles constituted by the ridgelines
21 and 22 and the central axis 25 are also equal to each
other. In a case where a scribe line is formed by using
such diamond penetrator 20', the ridgelines 21 and 22
are opposed to each other in the feed direction X and
the central axis 25 is inclined towards the feed direction
X without making coincident with the normal line of the
work surface 50a. According to such arrangement, the
ridgelines 21 and 22 take the same positional relation-
ship as that of the diamond penetrator 20 of the former
embodiment. FIG. 9 shows a cross sectional shape of
the diamond penetrator 20' when the diamond penetra-
tor 20' in such inclined state is cut by a plane parallel to
the work surface 50a. Accordingly, when the work sur-
face 50a is pressed by the diamond penetrator 20' in
such inclined attitude, recesses and crack having
shapes substantially the same as the recesses 55 and
cracks 56 and 57 shown in FIG. 5 can be formed on the
work surface 50a, thus forming the scribe line 60 as
shown in FIG. 6. Further, as can be easily understood
from the angular difference of 1° to 10° between the an-
gles θα and θβ, in this embodiment, it will be preferred
the angular difference is in a range of 0.5° to 5°.
[0047] In a third embodiment as shown in FIG. 10, an-
other diamond penetrator 20" may be utilized, which has
a rhombus horizontal cross sectional shape with respect
to the central axis 25 of the diamond penetrator 20" as
shown in FIG. 10, in which a long axis accords with the
feed direction thereof. In the case where the angles con-
stituted by the ridgelines 21 and 22 and the central axis
25 are equal to each other, the ridgelines 21 and 22 are
opposed in the feed direction X and the central axis 25
is inclined towards the feed direction X without making
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coincident with the normal line of the work surface 50a.
According to such inclined arrangement, the sectional
shape of the diamond penetrator 20" cut by a plane par-
allel to the work surface 50a will provide the shape
shown in FIG. 11, and the angular relationship between
the ridgelines 21 and 22 and the work surface 50a is
equal to that in the former embodiment.
[0048] In a fourth embodiment of the present inven-
tion shown in FIG. 12, a further diamond penetrator hav-
ing like an elliptical horizontal cross sectional shape may
be utilized in place of that having a quadrangular pyra-
mid shape. That is, in this embodiment, the first and sec-
ond ridgelines 21 and 22 are formed by crossing two
curved surfaces. In a case where the angles constituted
by the ridgelines 21 and 22 and the central axis 25 are
equal to each other, the ridgelines 21 and 22 are op-
posed in the feed direction X and the central axis 25 is
inclined towards the feed direction X without making co-
incident with the normal line of the work surface 50a.
According to such inclined arrangement, the sectional
shape of the diamond penetrator cut by a plane parallel
to the work surface 50a will provide the shape shown in
FIG. 13, and the angular relationship between the ridge-
lines 21 and 22 and the work surface 50a is equal to that
in the former embodiment.
[0049] In the embodiment described above, the cen-
tral axis of the diamond penetrator will be inclined by
various methods or ways. That is: in one way, the dia-
mond penetrator is secured so that the central axis 25
may be inclined with respect to the axial line of the base
portion 13a of the cutter, in another way, the attachment
19 may be inclined with respect to the central axial line
L of the body 11 or like, and in a further way, the central
line L may be inclined with respect to the normal line of
the work surface 50a.
[0050] Further, a material having a hardness higher
than that of the work may be utilized as a material for
the tip end of the cutter, i.e. abutment member, in place
of the diamond penetrator.
[0051] Furthermore, the work itself may be moved in
place of the scribe body being moved to relatively move
the scribe body to the work.
[0052] Still furthermore, on the contrary to the above-
mentioned embodiments, the angle constituted by the
first ridgeline 21 and the work surface may be made
smaller than the angle constituted by the second ridge-
line 22 and the work surface. In such case, although the
scribe line formed is not so fine or smooth in comparison
with the scribe line formed by the above-mentioned em-
bodiments, it is possible to obtain a scribe line far pre-
ferred in comparison with a scribe line formed by the
conventional scribing method.
[0053] Furthermore, the recesses are formed so as to
be continuous at their angled portions without being
formed with space from each other or formed in an over-
lapped shape. In such case, although the scribe line
formed is also not so fine or smooth in comparison with
the scribe line formed by the above-mentioned embod-

iments, it is possible to obtain a scribe line far preferred
in comparison with a scribe line formed by the conven-
tional scribing method.

Claims

1. A scribing apparatus for forming a scribe line on a
surface of a workpiece (50) of a hard brittle material,
such as plate glass, ceramic plate or the like, com-
prising a scribe body (10) including an abutment
member (13) having a sharp tip end portion (20a);
a vibration generating member (14) for periodically
applying vibrations to the abutment member (13)
with the tip end portion thereof abutting against the
surface of the workpiece, and means (40) for mov-
ing the scribe body (10) relative to and along the
surface of the workpiece to thereby form a scribe
line on the surface of the workpiece, characterised
in that:

the abutment member has at least first and
second ridgelines (21, 22) which extend, in use, at
different angles, a first angle (θα) and a second an-
gle (θβ) respectively, relative to the surface of the
workpiece (50) and lie in the plane containing the
direction of movement of the scribe body (10) along
the workpiece.

2. A scribing apparatus according to claim 1, wherein
said first angle (θα) is larger than said second angle
(θβ) and said second ridgeline (22) is directed in the
direction of movement of the scribe body (10) and
said first ridgeline (21) is directed in a direction op-
posite to direction of movement of the scribe body.

3. A scribing apparatus according to claim 1 or 2,
wherein said first (21) and second (22) ridgelines
have equal angles to each other with respect to a
central axis (25) of the tip end portion of the abut-
ment member and the central axis of the tip end por-
tion (20) is inclined in the direction of movement of
the scribe body (10) whereby the first (θα) and sec-
ond (θβ) angles are different from one another.

4. A scribing apparatus according to any of claims 1
to 3, wherein said first (θα) and second (θβ) angles
have a difference in angle in the range of 1° to 10°.

5. A scribing method for forming a scribe line using a
scribing apparatus according to any of claims 1 to
4, wherein the abutment member is pressed against
the surface of the workpiece (50) by the periodical
vibrations of the vibration generation member (14)
so as to form a plurality of plastically deformed por-
tions (55) spaced from each other on the surface of
the workpiece, and cracks (56, 57) are formed from
the plastically deformed portions (55) at portions
(55a, 55b) corresponding to the first and second
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ridgelines (21, 22) so as to extend in the direction
of movement of the scribe body (10), said cracks
being connected thereby to form a scribe line (60).

Patentansprüche

1. Anreiß-Vorrichtung zum Ausbilden einer Anreißlinie
auf einer Oberfläche eines Werkstückes (50) aus
einem harten, spröden Werkstoff, wie zum Beispiel
Tafelglas, Keramikplatten oder ähnlichem, umfas-
send: einen Anreißkörper (10) mit einem Widerla-
gerteil (13) mit einem Spitzenden-Abschnitt (20a);
ein Schwingung erzeugendes Konstruktionsteil
(14) für periodisches Anlegen von Schwingungen
an das Widerlagerteil (13), wobei der Spitzenden-
Abschnitt desselben an die Oberfläche des Werk-
stückes anstößt; und Mittel (40) zum Bewegen des
Anreißkörpers (10) im Verhältnis zu und entlang der
Oberfläche des Werkstückes, um dabei eine An-
reißlinie auf der Oberfläche des Werkstückes aus-
zubilden, dadurch gekennzeichnet, dass:

das Widerlagerteil wenigstens eine erste und
eine zweite Firstlinie (21, 22) hat, die sich in Ge-
brauch in verschiedenen Winkeln erstrecken,
in einem ersten Winkel (θα) bzw. in einem zwei-
ten Winkel (θβ) in Bezug auf die Oberfläche des
Werkstückes (50), und die in der Ebene liegen,
die die Bewegungsrichtung des Anreißkörpers
(10) entlang des Werkstückes enthält.

2. Anreiß-Vorrichtung nach Anspruch 1, wobei der er-
ste Winkel (θα) größer ist als der zweite Winkel (θβ)
und wobei die zweite Firstlinie (22) in der Bewe-
gungsrichtung des Anreißkörpers (10) gerichtet ist
und wobei die erste Firstlinie (21) in einer Richtung
entgegengesetzt zu der Bewegungsrichtung der
Anreiß-Vorrichtung gerichtet ist.

3. Anreiß-Vorrichtung nach Anspruch 1 oder 2, wobei
die erste Firstlinie (21) und die zweite Firstlinie (22)
gleiche Winkel in Bezug auf die Mittelachse des
Spitzenden-Abschnittes (20) des Widerlagerteiles
haben und wobei die Mittelachse des Spitzenden-
Abschnittes (20) in der Bewegungsrichtung des An-
reißkörpers (10) geneigt ist, wobei der erste Winkel
(θα) und der zweite Winkel (θβ) voneinander unter-
schiedlich sind.

4. Anreiß-Vorrichtung nach Ansprüchen 1 bis 3, wobei
der erste Winkel (θα) und der zweite Winkel (θβ)
eine Winkeldifferenz in dem Bereich von 1° bis 10°
aufweisen.

5. Anreiß-Verfahren zum Ausbilden einer Anreißlinie
unter Verwendung der Anreiß-Vorrichtung gemäß
Ansprüchen 1 bis 4, wobei das Widerlagerteil durch

periodische Schwingungen des Schwingungen er-
zeugenden Konstruktionsteiles (14) gegen die
Oberfläche des Werkstückes (50) gedrückt wird, so
dass eine Vielzahl von plastisch verformten Ab-
schnitten (55) voneinander beabstandet auf der
Oberfläche des Werkstückes ausgebildet wird und
wobei Risse (56, 57) aus den plastisch verformten
Abschnitten (55) an Abschnitten (55a, 55b) ent-
sprechend der ersten und der zweiten Firstlinie (21,
22) so ausgebildet werden, dass sie sich in der Be-
wegungsrichtung des Anreißkörpers (10) erstrek-
ken, wobei die Risse dadurch verbunden werden,
um eine Anreißlinie (60) auszubilden.

Revendications

1. Appareil de rayage pour former un chemin de dé-
coupe sur une surface d'une pièce à usiner (50)
d'un matériau dur cassant, tel qu'une glace de vi-
trage, une plaque de céramique ou similaire, com-
prenant un corps de rayage (10) comprenant un
élément de butée (13) doté d'une partie d'extrémité
de pointe tranchante (20a) ; un élément de généra-
tion de vibrations (14) pour appliquer périodique-
ment des vibrations sur l'élément de butée (13)
avec sa partie d'extrémité de pointe venant en bu-
tée contre la surface de la pièce à usiner, et des
moyens (40) pour déplacer le corps de rayage (10)
par rapport à et le long de la surface de la pièce à
usiner pour former ainsi un chemin de découpe sur
la surface de la pièce à usiner, caractérisé en ce
que :

l'élément de butée possède au moins des pre-
mière et seconde lignes de couronnement (21,
22) qui s'étendent, à l'usage, selon différents
angles, un premier angle (θα) et un second an-
gle (θβ) respectivement, par rapport à la surfa-
ce de la pièce à usiner (50) et se trouvent dans
le plan contenant la direction du mouvement du
corps de rayage (10) le long de la pièce à usi-
ner.

2. Appareil de rayage selon la revendication 1, dans
lequel ledit premier angle (θα) est supérieur audit
second angle (θβ) et ladite seconde ligne de cou-
ronnement (22) est dirigée dans la direction du
mouvement du corps de rayage (10) et ladite pre-
mière ligne de couronnement (21) est dirigée dans
une direction opposée à la direction du mouvement
du corps de rayage.

3. Appareil de rayage selon la revendication 1 ou 2,
dans lequel lesdites première (21) et seconde (22)
lignes de couronnement ont des angles égaux entre
eux par rapport à un axe central (25) de la partie
d'extrémité de pointe de l'élément de butée et l'axe
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central de la partie d'extrémité de pointe (20) est
incliné dans la direction du mouvement du corps de
rayage (10), moyennant quoi les premier (θα) et se-
cond (θβ) angles sont différents l'un de l'autre.

4. Appareil de rayage selon l'une quelconque des re-
vendications 1 à 3, dans lequel lesdits premier (θα)
et second (θβ) angles ont une différence d'angle de
l'ordre de 1° à 10°.

5. Procédé de rayage permettant de former un chemin
de découpe à l'aide d'un appareil de rayage selon
l'une quelconque des revendications 1 à 4, dans le-
quel l'élément de butée est comprimé contre la sur-
face de la pièce à usiner (50) par les vibrations pé-
riodiques de l'élément de génération de vibrations
(14) afin de former une pluralité de parties (55) plas-
tiquement déformées, espacées les unes des
autres sur la surface de la pièce à usiner, et des
fissures (56, 57) sont formées à partir des parties
(55) plastiquement déformées au niveau des par-
ties (55a, 55b) correspondant aux première et se-
conde lignes de couronnement (21, 22) afin de
s'étendre dans la direction du mouvement du corps
de rayage (10), lesdites fissures étant raccordées
ainsi pour former un chemin de découpe (60).
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