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spondence with an opposite side B of a grinding wheel
3 to a grinding operation point A thereof for performing

GLASS PLATE GRINDING METHOD AND GRINDING DEVICE

the grinding of a glass plate 5, and the dressing device
40 is adapted to effect the pressing and separation of a
dresser 41 with respect to a grinding surface 4 of the
grinding wheel 3 on the basis of an ON/OFF command
signal.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a glass-plate
grinding method and a grinding apparatus for grinding
end faces of a glass plate by a grinding head having a
grinding wheel.

[0002] Further, the presentinvention concerns a glass-
plate grinding apparatus equipped with a dressing device
for dressing a grinding wheel of a grinding head.

[0003] Furthermore, the present invention concerns a
grinding method and a grinding apparatus suitable for
grinding end faces of a glass plate while integrally moving
a grinding head and a dressing device.

[0004] Still further, the present invention concerns a
grinding method and a grinding apparatus suitable for
grinding end faces of a glass plate by a grinding wheel
of such as a pencil edge type.

[0005] Further, the presentinvention concerns a glass-
plate grinding method and a grinding apparatus suitable
for grinding and producing outer peripheral end faces of
glass plates that are used for window glass of automo-
biles.

BACKGROUND ART

[0006] Conventionally, in the grinding operation of end
faces of glass plates, the dressing operation of a grinding
wheel is carried out in a separate process. Namely, the
dressing operation is carried out by an air cylinder unit
or by an operator’s manual operation by applying a stick-
like dresser onto the grinding surface of the grinding
wheel after temporarily interrupting the grinding opera-
tion.

[0007] Inaddition, evenifthe dressing operation is car-
ried out not by an operator’s manual operation but by a
dressing device constituted by an air cylinder unit or the
like holding a dresser, inthe case of a glass-plate grinding
apparatus or the like in which the grinding head is moved
to grind the peripheries of the glass plate, the dressing
device is separated from the grinding head and is dis-
posed as a separate unit at a return position or the like
of the grinding head.

[0008] When the grinding head returns to and stops at
a starting point or the like after having moved from the
grinding operation, the dressing operation is carried out
by taking extra time.

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0009] Patent Document 1: JP-A-6-134669
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SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0010] Since the conventional dressing operation is
carried out in a process separate from the grinding op-
eration, as described above, the dressing operation must
be performed after temporarily interrupting the grinding
operation, so that the time of interruption constitutes a
loss, and the efficiency of the grinding operation as a
whole is poor.

[0011] Inaddition, the dressing operation based on the
operator’'s manual operation involves a problem in the
light of safety.

[0012] Furthermore, with the grinding apparatus in
which the grinding head moves to effect the grinding op-
eration, the dressing operation with the grinding head
returned to and stopped at the starting point or the like
requires the operation of the dressing device and the
dressing operation time, which constitutes a loss time,
so that the efficiency in the grinding operation as a whole
is poor.

[0013] Accordingly, an object of the present invention
is to provide a glass-plate grinding method and a grinding
apparatus which impart utterly noloss time to the grinding
operation even if the dressing operation is carried out
frequently.

[0014] Anotherobjectof the presentinvention is to pro-
vide a glass-plate grinding apparatus which is capable
of performing the dressing operation of the grinding sur-
face of the grinding wheel and of freely effecting an in-
terruption of the dressing operation at any time and irre-
spective of any states of the grinding head such as wheth-
er the grinding head is engaged with the grinding oper-
ation of the glass plate, is interrupting the grinding oper-
ation, or is in the midst of movement (being returned to
the starting point or is approaching the glass plate) or at
a standstill during which time the grinding operation is
not carried out.

MEANS FOR OVERCOMING THE PROBLEMS

[0015] A glass-plate grinding apparatus in accordance
with the present invention comprises a grinding head
which is provided with a dressing device holding a dress-
er, the dressing device is disposed in correspondence
with a position on a grinding wheel different from a grind-
ing operation position thereof for effecting the grinding
of a glass plate, and the dressing device is provided so
astoreceive aresiliently pressing force toward a grinding
surface of the grinding wheel and to advance or retreat
with respect to the grinding surface of the grinding wheel,
the dressing device having a water spouting port for ef-
fecting water spouting and stoppage of water spouting
with respect to the grinding surface of the grinding wheel,
such that when water spouting from the water spouting
port is stopped, the dressing device is made to approach
the grinding surface by the resiliently pressing force and
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the dresser is pressed against the grinding surface, to
thereby advance a dressing operation, and such that
when water is spouted, the dresser is retreated from the
grinding surface in opposition to the resiliently pressing
force by the reaction force of water spouting and the
dressing device is moved away from the grinding surface,
to thereby stop the dressing operation.

[0016] In addition, a glass-plate grinding apparatus in
accordance with the present invention in which a grinding
head itself is provided with a dressing device holding a
dresser, the dressing device is disposed in correspond-
ence with a position on a grinding wheel different from a
grinding operation position thereof for effecting the grind-
ing of a glass plate, and the dressing device is adapted
to effect the pressing and separation of the dresser with
respect to a grinding surface of the grinding wheel, is
characterized in that the dressing device includes: press-
ing means which constantly acts to press the dresser
against the grinding surface; and a water spouting port
provided in face-to-face relation to the grinding surface,
so as to effect the separation and pressing of the dresser
with respect to the grinding surface on the basis of the
action of water spouting from the water spouting port and
the stoppage of the water spouting in response to an
ON/OFF signal.

[0017] Furthermore, in accordance with the presentin-
vention, there is provided a method of grinding a glass
plate in a glass-plate grinding apparatus in which a grind-
ing head itself is provided with a dressing device holding
adresser, the dressing device is disposed in correspond-
ence with a position on a grinding wheel different from a
grinding operation position thereof for effecting the grind-
ing of a glass plate, and the dressing device is adapted
to effect the pressing and separation of the dresser with
respect to a grinding surface of the grinding wheel on the
basis of an ON/OFF command signal, comprising effect-
ing the pressing and separation of the dresser with re-
spect to the grinding surface of the grinding wheel on the
basis of an ON/OFF signal, to thereby allow the advance-
ment of a dressing operation of the grinding surface and
interruption of the dressing operation to be effected by
the dressing device irrespective of any states of the grind-
ing head such as whether the grinding head is engaged
with the grinding operation of the glass plate, is interrupt-
ing the grinding operation, or is in the midst of movement
or at a standstill during which time the grinding operation
is not carried out.

[0018] Still further, in accordance with the present in-
vention, there is provided a method of grinding a glass
plate by a glass-plate grinding apparatus in which a grind-
ing head itself is provided with a dressing device holding
adresser, the dressing device is disposed in correspond-
ence with a position on a grinding wheel different from a
grinding operation position thereof for effecting the grind-
ing of a glass plate, and the dressing device is adapted
to effect the pressing and separation of the dresser with
respect to a grinding surface of the grinding wheel, char-
acterized in that the dressing device includes: pressing
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means which constantly acts to press the dresser against
the grinding surface; and a water spouting port provided
in face-to-face relation to the grinding surface, so as to
effect the separation and pressing of the dresser with
respect to the grinding surface on the basis of the action
of water spouting from the water spouting port and the
stoppage ofthe water spouting in response to an ON/OFF
signal.

[0019] It should be noted that the dresser refers to a
grinding wheel for dressing.

ADVANTAGES OF THE INVENTION

[0020] According to the present invention, since the
operation of pressing and separating the dresser with
respect to the grinding surface of the grinding wheel is
based on the water spouting and stoppage of water
spouting from the dressing device holding the dresser, it
is possible to adjust the pressing force of the dresser by
adjustment of the amount of water spouting. In addition,
the operating distance of pressing and separating the
dresser with respect to the grinding surface is small, and
the operation is made smooth so as to be reliable.
[0021] In addition, according to the present invention,
the grinding head itself is provided with the dressing de-
vice, the dressing device is disposed in correspondence
with a position on the grinding wheel different from a
grinding operation position thereof for effecting the grind-
ing of a glass plate, and the dressing device effects ap-
proach and separation with respect to the grinding sur-
face of the grinding wheel on the basis of an ON/OFF
command signal, so as to effect the dressing operation
of the grinding surface by the approach and the interrup-
tion or stoppage of the dressing operation by the sepa-
ration. Accordingly, it is possible to freely perform the
advancing of the dressing operation of the grinding sur-
face of the grinding wheel and stop the dressing operation
at any time and irrespective of any states of the grinding
head such as whether the grinding head is engaged with
the grinding operation of the glass plate, is interrupting
the grinding operation, or is in the midst of movement
(being returned to the starting point or is approaching the
glass plate) or at a standstill without performing the grind-
ing operation.

[0022] Therefore, it is unnecessary to perform the
dressing operation in a separate process, and the glass-
plate grinding operation and the dressing operation can
be set in a coexisting state, so that a time loss such as
the temporary interruption of the grinding operation is nil,
resulting in higher efficiency in the grinding operation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]
Fig. 1 is an explanatory overall front elevational view

of a glass-plate grinding apparatus;
Fig. 2 is an explanatory cross-sectional view, taken
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along line Il - Il, of the grinding apparatus shown in
Fig. 1;

Fig. 3 is an enlarged explanatory vertical cross-sec-
tional view of essential portions of a grinding head
shown in Fig. 1;

Fig. 4 is an explanatory horizontal cross-sectional
view of the essential portions of the grinding head
shown in Fig. 3;

Fig. 5 is an enlarged explanatory vertical cross-sec-
tional view of the essential portions of the grinding
head shown in Fig. 3;

Fig. 6 is an explanatory cross-sectional view of a
dressing device of the grinding head shown in Fig. 3;
Fig. 7 is an explanatory plan view of the dressing
device shown in Fig. 6;

Fig. 8 is an explanatory rear view, partly in section,
of the dressing device shown in Figs. 6 and 7;

Fig. 9 is a partly sectional explanatory plan view il-
lustrating a glass-plate grinding apparatus in accord-
ance with a second embodiment of the present in-
vention; and

Fig. 10 is an explanatory plan view of the grinding
head portion in the glass-plate grinding apparatus in
accordance with a third embodiment of the present
invention.

MODE FOR CARRYING OUT THE INVENTION
(First Embodiment)

[0024] InFigs. 1to 8, a grinding apparatus 1 for grind-
ing a glass plate 5 is equipped with a grinding head 2
and is adapted to effect in a sequential process the feed-
ing of unshaped plate glass, the formation of a cut line,
bend-breaking along a cut line, the grinding of an outer
periphery of the bend-broken glass plate, and the dis-
charging of the glass plate 5 with an outer periphery
ground thereof.

[0025] The grinding head 2 moves together with the
glass plate 5 in a planar coordinate system under numer-
ical control, and a grinding wheel 3, while being angularly
controlled so as to be oriented in a direction normal to a
profile line of the glass plate 5, is moved along the outer
periphery of the glass plate 5 to effect the grinding of an
end face of the outer periphery of the glass plate 5.
[0026] In this grinding apparatus 1, a feeding position
7 of the glass plate 5, a cut-line forming position 8, a
bend-breaking position 9, a grinding operation position
6, and a discharging position 10 are provided at fixed
intervals sequentially in that order from a right-side end.
A glass-plate transporting device 11 is provided in such
a manner as to extend linearly above the respective po-
sitions 7, 8, 9, 6, and 10, and the glass plate 5 is sequen-
tially sent from the feeding position 7 to the respective
positions 8, 9, 6, and 10 by the glass-plate transporting
device 11.

[0027] A cutter head 69 and a support table 68 for sup-
porting the glass plate 5 are equipped in the cut-line form-
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ing position 8, a bend-breaking head 67 is equipped in
the bend-breaking position 9, and the grinding head 2
and a suction table unit 15 for sucking the glass plate 5
are equipped in the grinding operation position 6. In the
grinding apparatus 1, an X-axis mount 71 is installed on
the frontside in such amanner as to extend linearly above
the respective positions 7, 8, 9, 6, and 10, and an X-axis
moving means 12 is provided on the front side of this X-
axis mount 71. The X-axis moving means 12 has on a
front side thereof a moving base 13 which undergoes X-
axis movement under numerical control. On the moving
base 13, the cutter head 69 and the grinding head 2 are
installed in a suspended manner in correspondence with
the cut-line forming position 8 and the grinding operation
position 6, respectively, by means of their respective an-
gle controlling means 17.

[0028] Accordingly, the cutter head 69 and the grinding
head 2 commonly use the moving base 13, which under-
goes X-axis movement and, hence, the X-axis moving
means 12, and effect X-axis movement in an integral
manner.

[0029] The cutter head 69 and the grinding head 2 are
respectively mounted on the moving base 13 via the an-
gle controlling means 17, and the respective angle con-
trolling means 17 undergoes angle controlled operation
under synchronous control, so that the cutter head 69
and the grinding head 2 synchronously and concurrently
undergo angle controlled rotation.

[0030] In the cut-line forming position 8, a Y-axis mov-
ing means 14 is disposed on a machine base 72 perpen-
dicularly to the X-axis moving means 12, and the support
table 68 for supporting the glass plate 5 is mounted on
the Y-axis moving means 14 and undergoes Y-axis
movement. In the grinding operation position 6, the Y-
axis moving means 14 is similarly disposed on the ma-
chine base 72 perpendicularly to the X-axis moving
means 12, and the suction table unit 15 for sucking the
glass plate 5 is mounted on the Y-axis moving means 14
and undergoes Y-axis movement. The Y-axis moving
means 14 in the cut-line forming position 8 and the grind-
ing operation position 6 are driven under synchronous
control, with the result that the support table 68 in the
cut-line forming position and, hence, the supported glass
plate 5, as well as the suction table unit 15 in the grinding
operation position 6 and, hence, the sucked glass plate
5, synchronously and concurrently undergo Y-axis move-
ment.

[0031] The cutter head 69 and the glass plate 5 in the
cut-line forming position 8 and the grinding head 2 and
the glass plate 5 in the grinding operation position 6 syn-
chronously and concurrently undergo both planar coor-
dinate system movement under numerical control and
angle controlled rotation of the cutter head 69 and the
grinding head 2. The formation of a contour cut line of
the glass plate 5is effected in the cut-line forming position
8, while the grinding of an end face of the outer periphery
of the glass plate 5 is effected in the grinding operation
position 6.
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[0032] The X-axis movingmeans 12 consists ofaguide
rail 18 laid on the front surface of the X-axis mount 71,
the moving base 13 which is held by the guide rail 18 and
is movable in the X-axis direction, a feed screw 19 for
causing this moving base 13 to effect X-axis movement,
and an X-axis servo motor 20 for driving the feed screw
19.

[0033] As shown in Fig. 2, the Y-axis moving means
14 in the grinding operation position 6 is equipped with
a guide rail 21 laid on an upper surface of the machine
base 72 along the Y-axis direction, the suction table unit
15 which is held by the guide rail 21 and is movable in
the Y-axis direction, a feed screw 22 for causing the suc-
tion table unit 15 to effect Y-axis movement, and a Y-axis
servo motor 23 for driving the feed screw 22, and a plu-
rality of suction pads 16 are disposed on the upper sur-
face of the suction table unit 15. The glass plate 5 carried
into the grinding operation position 6 is placed horizon-
tally on the supper surfaces of the suction pads 16, is
sucked, and undergoes Y-axis movement together with
the suction table unit 15.

[0034] The angle controling means 17, which is
mounted on the moving base 13 of the X-axis moving
means 12 to effect the angle controlled rotation of the
grinding head 2, has a rotating shaft 24 and is equipped
with a bearing device 25 for holding the rotating shaft 24
horizontally rotatably, an angle controlling servo motor
26 coupled to an upper end portion of the rotating shaft
24 through engagement by spur gears, and a bracket 28
for mounting the grinding head 2 to a lower end portion
27 of the rotating shaft 24 so that the grinding head 2 is
horizontally rotated integrally with the rotating shaft 24.
[0035] The angle controlling means 17 is mounted, at
the bearing device 25, on the moving base 13 which un-
dergoes X-axis movement. The rotating shaft 24 is incor-
porated such that an axis 36 thereof is perpendicular to
an X-Y planar coordinate system, i.e., to the upper sur-
face of the glass plate 5.

[0036] The grinding head 2 is mounted on the bracket
28 which clamps the rotating shaft 24 from sideways and
fixes it at the lower end portion 27 of the rotating shaft 24.
[0037] The grinding head 2 is equipped with an X-di-
rection bracket 29 which is firmly mounted on the bracket
28 at the lower end portion 27 of the rotating shaft 24 in
a suspended manner, an X-direction slide unit 30 mount-
ed on the X-direction bracket 29, a Y-direction bracket
31 mounted on the X-direction slide unit 30, a Y-direction
slide unit 32 provided on the Y-direction bracket 31, a
vertical slide unit 33 mounted on the Y-direction slide unit
32, a spindle motor 34 mounted on the vertical slide unit
33 along the vertical direction, the grinding wheel 3 in-
stalled on a rotating shaft 35 of the spindle motor 34 via
a mounting disk 37, and a cover bracket 48 protruding
from both the spindle motor 34 and the vertical slide unit
33 in such a manner as to surround the grinding wheel
3 excluding a grinding operation portion thereof.

[0038] The grinding head 2 is mounted on the rotating
shaft 24 of the angle controlling means 17 and is rotated
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horizontally integrally with the rotating shaft 24 such that
an angle thereof is controlled with the axis 36 of the ro-
tating shaft 24 as a center.

[0039] A portion where an extension line of the axis 36
and a grinding surface 4 of the grinding wheel 3 intersect
is a grinding operation point A. The grinding wheel 3 is
rotated (oscillated) with an angle thereof controlled with
the grinding operation point A as a center, and grinds the
periphery of the glass plate 5 while moving the circum-
ferential portion of the glass plate 5 at the grinding oper-
ation point A such thatthe center of rotation of the grinding
wheel 3 is located in a direction normal to a contour line
(programmed contour line) of the glass plate 5.

[0040] The grinding head 2 is equipped with a dressing
device 40 in correspondence with an opposite side B of
the grinding wheel 3 to the grinding operation point A
thereof for grinding the glass plate 5, so as to effect the
dressing operation of the grinding surface 4 of the grind-
ing wheel 3. Instead of being equipped with the dressing
device 40 in correspondence with the opposite side B,
the grinding head 2 may be equipped with the dressing
device 40 in correspondence with another position, i.e.,
a position different from the grinding operation point A.
[0041] The dressing device 40 holding a dresser 41
approaches the grinding surface 4 of the grinding wheel
3in response to an operation based on an ON command
signal, continues to approach it, and moves away from
the grinding surface 4 in response to an operation based
on an OFF command signal.

[0042] In an approach thereof to the grinding wheel 3
and, hence, the grinding surface 4, the dressing device
40 advances the dressing operation by pressing against
the grinding surface 4 the dresser 41 which it holds,
whereas, in a movement thereof away from the grinding
surface 4, the dressing device 40 interrupts or stops the
dressing operation by moving the dresser 41 away from
the grinding surface 4.

[0043] In this embodiment, to cause the dressing de-
vice 40 to approach or move away from the grinding sur-
face 4 of the grinding wheel 3 means to cause a dresser
holder 42 and a main body 43 of the dressing device 40
to approach or move away from the same. The dresser
41 clamped by the dresser holder 42 is thereby pressed
against or moved away from the grinding surface 4.
[0044] The dressing device 40 is composed of the
dresser holder 42 for clamping a root portion of the stick-
like dresser 41 in a state in which the dresser 41 projects
toward the grinding surface 4 of the wheel 3; the main
body 43 to a distal end of which the dresser holder 42 is
bolted; a pivotally supporting device 44 for holding the
dresser holder 42 in the main body 43 so as to allow the
dresser holder 42 to undergo swinging rotation in such
a manner as to be freely movable back and forth with
respect to the grinding surface 4 of the grinding wheel 3;
atension coil spring 45 stretched between the main body
43 and the cover bracket 48 fixed to the spindle motor
34, so as toresiliently press the dresser 41 of the dresser
holder 42 against the grinding surface 4 of the grinding
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wheel 3; a separating device 47 for the dresser 41 which
effects water spouting with respect to the outer periphery
of the grinding wheel 3 from a water spouting port 46
provided in the dresser holder 42, so as to separate, in
opposition to the tension spring force of the tension coil
spring 45, the dresser 41 pressed against the grinding
surface 4 of the grinding wheel 3; a switching valve (not
shown) for switching between water spouting and the
stopping of water spouting in the separating device 47;
and an output device (not shown) for outputting ON/OFF
command signals for opening or closing this switching
valve. The switching valve is so configured as to be set
in the "closed" state by an ON command signal and to
be set in the "open" state by an OFF command signal.
[0045] In a state in which the ON command signal is
outputted, water spouting from inside a U-shaped cham-
ber 56 of the dresser holder 42 is stopped, whereupon
the dresser holder 42 is drawn toward and approaches
the grinding wheel 3 by the tension coil spring force of
the tension coil spring 45, and the dresser 41 is pressed
against the grinding surface 4.

[0046] In a state in which the OFF command signal is
outputted, water spouting from inside the U-shaped
chamber 56 occurs, so that the dresser holder 42 is
moved away from the grinding wheel 3 in opposition to
the tensile force of the tension coil spring 45 by the re-
action force hydraulic pressure of water spouting, caus-
ingthe dresser41to move away from the grinding surface
4.

[0047] The pivotally supporting device 44, which
swingingly rotatably holds the dresser holder 42 and the
main body 43 which are integrated by bolting, has a shaft
49 which protrudes downwardly from the cover bracket
48 fixed to the spindle motor 34, and the main body 43
is mounted on a lower end portion of the shaft 49 by
means of a sliding bush or a bearing. A stopper 50 is
adapted to come into contact with the main body 43 and
prevents any further rotation of the main body 43 so as
to prevent excessive approaching of the dresser holder
42 and the main body 43 toward the grinding wheel 3.
[0048] The dresser holder 42 is constituted by a pair
of upper and lower stepped pressers 51 which are com-
bined together. The clamping of the dresser 41 is effected
by inserting a base portion of the dresser 41 between the
pair of upper and lower stepped pressers 51 and by bolt-
ing the upper and lower stepped pressers 51.

[0049] Each of the stepped pressers 51 has an L-
shaped configuration, in which an outer surface is formed
into a flat surface, while an inner side is formed into a
low stepped surface portion 52 and a high stepped sur-
face portion 53, and a recessed step 54 conforming to
the width of the stick-like dresser 41 is formed in the high
stepped surface portion 53.

[0050] The combining of the upper and lower stepped
pressers 51 with the dresser 41 clamped therebetween
is effected by inserting the base portion of the dresser
41 between the recessed steps 54 of the respective
stepped pressers 51 and by causing the respective high

10

15

20

25

30

35

40

45

50

55

stepped surface portions 53 to oppose each other and
to be combined. In the formed dresser holder 42, the U-
shaped chamber 56 is formed which has wall bodies 55
at the upper and lower positions on the front side and
has an opening at the front. The upper and lower wall
bodies 55 for forming the U-shaped chamber 56 are re-
spectively formed by the low stepped portions 52 of the
stepped pressers 51.

[0051] A bottom wall 57 of the U-shaped chamber 56
is formed by front faces of the respective high stepped
surface portions 53 of the stepped pressers 51.

[0052] The dresser 41 is positioned in the U-shaped
chamber 56 in such a manner as to protrude from the
bottom wall 57 in parallel with the upper and lower wall
bodies 55 and at an intermediate position from the upper
and lower wall bodies 55.

[0053] The water spouting port 46, from which water
is spouted, is open at the bottom wall 57 of the U-shaped
chamber 56 formed by the fastening of the upper and
lower stepped pressers 51 in an inwardly opposing man-
ner.

[0054] The water spouting port 46 communicates with
a through hole 58 provided in one stepped presser 51
and further with a through hole 59 provided in the main
body 43.

[0055] The through hole 59 in the main body 43 is open
in the upper surface of the main body 43, and is connect-
ed to a water supply pump (not shown) by means of a
pipe joint 60 threadedly secured to the opening portion
and a hose 61 connected to the pipe joint 60 and via a
switching valve (not shown) installed outside the grinding
head 2.

[0056] The separating device 47, which separates the
dresser 41 pressed against the grinding surface 4 of the
grinding wheel 3 and, hence, the dresser holder 42 in
opposition to the tension spring force of the tension coil
spring 45 when the dresser 41 of the dressing device 40
is moved away from the grinding surface 4 to stop the
dressing operation, consists of the water spouting port
46 of the dresser holder 42, the through hole 58 provided
in one stepped presser 51, the through hole 59 provided
in the main body 43, the pipe joint 60, the hose 61, the
switching valve, and the water supply pump.

[0057] The movement of the dresser 41 away from the
grinding surface 4 and the maintenance of the state of
being moved away are effected by applying spouted wa-
ter from the dressing device 40 itself to the grinding wheel
3. In addition, by weakening the spouting force of water,
it is possible to perform the dressing operation in a state
of floating in water.

[0058] A grinding fluid supplying device 62 for supply-
ing a grinding fluid to the grinding operation point A of
the grinding wheel 3 is provided on the grinding operation
side of the glass plate 5.

[0059] The grinding fluid supplying device 62 has
grinding fluid spraying portions 63, and the grinding fluid
spraying portions 63 are mounted on the cover bracket
48. It goes without saying that the grinding fluid spraying
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portions 63 are connected to a pump (not shown) via a
hose and the like.

[0060] Accordingtothe grinding apparatus 1,the grind-
ing head 2 itself is provided with the dressing device 40
holding the dresser, the dressing device 40 is disposed
in correspondence with the opposite side B of the grinding
wheel 3 to the grinding operation point A thereof for per-
forming the grinding of the glass plate 5, and the dressing
device 40 is adapted to effect the pressing and separation
of the dresser 41 with respect to the grinding surface 4
of the grinding wheel 3 on the basis of an ON/OFF com-
mand signal; therefore, at any time irrespective of any
states of the grinding head 2 such as whether the grinding
head 2 is engaged with the grinding operation of the glass
plate 5, or is in the midst of movement or at a standstill
during which time the grinding operation is not carried
out, it is possible to proceed with the dressing operation
of the grinding surface 4 of the grinding wheel 3 and to
interrupt and stop the dressing operation.

[0061] Namely, since itis possible to concurrently pro-
ceed with the dressing operation of the grinding surface
4 of the grinding wheel 3 in the rear while the grinding
operation of the glass plate 5 is proceeding at the front
portion of the grinding wheel 3, the grinding operation of
the glass plate 5 and the dressing operation can be si-
multaneously set in a coexisting state. Since the dressing
operation can be performed freely even during pauses
in the grinding operation by the grinding head 2, which
necessarily exist in a series of grinding processes, and
during the unloaded movement and stoppage of the
grinding head 2, the dressing operation of another proc-
ess is not required.

[0062] Accordingly, the loss time which is incurred due
to such as the interruption of the grinding operation and
the extension of other operation time can be eliminated,
so that the grinding efficiency improves. In addition, since
the timing for adjusting, starting, and interrupting the con-
tinuing time of the dressing operation can be freely and
appropriately can be set irrespective of such as whether
the grinding operation is being performed or the grinding
head 2 is being moved, the grinding surface 4 can be
refreshed at any time, and wasteful consumption of the
dresser 41 can be avoided.

(Second Embodiment)

[0063] In Fig. 9, a grinding apparatus 100 having a
grinding head 102 in accordance with the present inven-
tion includes a table unit 80 which sucks the glass plate
5 on an upper surface thereof and rotates horizontally
and the grinding head 102 which undergoes linearly ad-
vancing and retreating movement with respect to the ta-
ble unit 80 from sideways. The table unit 80 is adapted
to rotate horizontally under numerical control, and the
grinding head 102 is adapted to undergo linearly advanc-
ing and retreating movement under numerical control and
effect the grinding of an end face of the glass plate 5 by
causing a grinding surface 104 of a grinding wheel 103
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of the grinding head 102 to follow a peripheral edge 101
of the glass plate 5.

[0064] The grinding head 102 is mounted via a vertical
slide unit 88 on a moving base 84 of a linearly moving
means 83 which is provided on a frame 89 installed in
such a manner as to extend from above a side of the
table unit 80 to above the table unit 80.

[0065] The linearly moving means 83 consists of a
guide rail 85 laid on the frame 89, the moving base 84
which is held by the guide rail 85 and is linearly movable,
a feed screw 86 for moving the moving base 84, and a
servo motor 87 for driving the feed screw 86.

[0066] The table unit 80 is installed on a machine base
90 and is connected to an output shaft of a rotary device
81 coupled to the servo motor.

[0067] The grinding head 102 includes a spindle motor
106 and the grinding wheel 103 mounted on a lower end
portion of a rotating shaft (not shown) of the spindle motor
106 by means of an adapter (not shown).

[0068] The grinding head 102 is mounted, at the spin-
dle motor 106, on the moving base 84 by means of the
vertical slide unit 88. The spindle motor 106 has the grind-
ing wheel 103 at a lower portion thereof and is mounted
along the vertical direction, and the grinding wheel 103
has a horizontal posture and is positioned in the same
plane as that of the glass plate 5.

[0069] A coverbracket 105 is fixed to the spindle motor
106. The cover bracket 105 has a substantially identical
structure to that of the cover bracket 48 fixed to the spin-
dle motor 34 in the grinding apparatus 1 in accordance
with the first embodiment.

[0070] The grinding head 102 is equipped with a dress-
ing device 108 in correspondence with an opposite side
D of the grinding wheel 103 to a grinding operation side
C thereof for grinding the glass plate 5, so as to effect
the dressing operation of the grinding surface 104 of the
grinding wheel 103.

[0071] The dressing device 108 holding a dresser 109
approaches the grinding surface 104 of the grinding
wheel 103 in response to an operation based on an ON
command signal, and moves away from the grinding sur-
face 104 in response to an operation based on an OFF
command signal.

[0072] In an approach thereof to the grinding surface
104, the dressing device 108 effects the dressing oper-
ation by pressing against the grinding surface 104 the
dresser 109 which it holds, whereas, in an movement
thereof away from the grinding surface 104, the dressing
device 108 interrupts or stops the dressing operation by
moving the dresser 109 away from the grinding surface
104.

[0073] The mechanism and operation of the dressing
device 108 are identical to those of the dressing device
40 in accordance with the first embodiment, and the
mounting relationship between the dressing device 108
and the cover bracket 105 is also identical to that in the
first embodiment.
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(Third Embodiment)

[0074] In Fig. 10, in a grinding apparatus 110 having
a grinding head 112 in accordance with the present in-
vention, the glass plate 5 is linearly transported in a state
in which the glass plate 5 is clamped by belt conveyors
from above and below or in a state in which a lower sur-
face thereof is sucked by suction pads which suck, and
a side end face of the glass plate 5 is adapted to be
linearly ground by the grinding head 112, which is dis-
posed fixedly laterally of the glass plate 5 being linearly
transported, and, hence, by a grinding wheel 113.
[0075] The side end face of the glass plate 5 linearly
passes alongside a front portion G of the grinding head
112 and, hence, the grinding wheel 113, and the grinding
wheel 113 at the front portion G linearly grinds the side
end face of the glass plate 5.

[0076] The grinding head 112 includes a spindle motor
115 and the grinding wheel 113 mounted on a lower end
portion (not shown) of a rotating shaft (not shown) of the
spindle motor 115.

[0077] The grinding head 112 is mounted, at the spin-
dle motor 115, on a rising block 119, which is disposed
uprightly on a machine base 118, by means of a feeding
slide unit 111 and a vertical slide unit 116.

[0078] The spindle motor 115 is mounted along the
vertical direction with the grinding wheel 113 set on the
lower side. The grinding wheel 113 is set in a horizontal
posture.

[0079] A coverbracket 122 is fixed to the spindle motor
115. The cover bracket 122 has a substantially identical
structure to that of the cover bracket 48 fixed to the spin-
dle motor 34 in the grinding apparatus 1 in accordance
with the first embodiment.

[0080] The grinding wheel 113 at the front portion G is
broughtinto contact with the side end portion of the glass
plate 5 which moves straightly forward, and the front por-
tion G is a grinding operation point E which is a point at
which the grinding operation is performed.

[0081] The grinding head 112is equipped with a dress-
ing device 120 in correspondence with an opposite side
F of the grinding wheel 113 to a grinding operation point
E thereof for grinding the glass plate 5, so as to effect
the dressing operation with respect to a grinding surface
114 of the grinding wheel 113.

[0082] The dressing device 120 holding a dresser 121
is adapted to approach the grinding surface 114 of the
grinding wheel 113 in response to an operation based
on an ON command signal, and to move away from the
grinding surface 114 in response to an operation based
on an OFF command signal.

[0083] In an approach thereof to the grinding surface
114, the dressing device 120 effects the dressing oper-
ation by pressing against the grinding surface 114 the
dresser 121 which it holds, whereas, in a movement
thereof away from the grinding surface 114, the dressing
device 120 interrupts or stops the dressing operation.
[0084] The mechanism and operation of the dressing
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device 120 are identical to those of the dressing device
40 in accordance with the first embodiment, and the
mounting relationship between the dressing device 120
and the cover bracket 122 is also identical to that in the
first embodiment.

DESCRIPTION OF REFERENCE NUMERALS
[0085]

1:  grinding apparatus
5. glass plate

Claims

1. Aglass-plate grinding apparatus comprising a grind-
ing head which is provided with a dressing device
holding a dresser, said dressing device is disposed
in correspondence with a position on a grinding
wheel different from a grinding operation position
thereof for effecting the grinding of a glass plate, and
said dressing device is provided so as to receive a
resiliently pressing force toward a grinding surface
of said grinding wheel and to advance or retreat with
respect to the grinding surface of said grinding
wheel, said dressing device having a water spouting
port for effecting water spouting and stoppage of wa-
ter spouting with respect to the grinding surface of
said grinding wheel, such that when water spouting
from said water spouting port is stopped, said dress-
ing device is made to approach the grinding surface
by the resiliently pressing force and said dresser is
pressed against the grinding surface, to thereby ad-
vance a dressing operation, and such that when wa-
ter is spouted, said dresser is retreated from the
grinding surface in opposition to the resiliently press-
ing force by the reaction force of water spouting and
said dressing device is moved away from the grind-
ing surface, to thereby stop the dressing operation.

2. Agglass-plate grinding apparatus in which a grinding
head itself is provided with a dressing device holding
a dresser, said dressing device is disposed in cor-
respondence with a position on a grinding wheel dif-
ferent from a grinding operation position thereof for
effecting the grinding of a glass plate, and said dress-
ing device is adapted to effect the pressing and sep-
aration of said dresser with respect to a grinding sur-
face of said grinding wheel, said dressing device in-
cluding: pressing means which constantly acts to
press said dresser against the grinding surface; and
a water spouting port provided in face-to-face rela-
tion to the grinding surface, so as to effect the sep-
aration and pressing of said dresser with respect to
the grinding surface on the basis of the action of wa-
ter spouting from said water spouting port and the
stoppage of the water spouting in response to an
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ON/OFF signal.

A method of grinding a glass plate in a glass-plate
grinding apparatus in which a grinding head itself is
provided with a dressing device holding a dresser,
said dressing device is disposed in correspondence
with a position on a grinding wheel different from a
grinding operation position thereof for effecting the
grinding of a glass plate, and said dressing device
is adapted to effect the pressing and separation of
said dresser with respect to a grinding surface of
said grinding wheel on the basis of an ON/OFF com-
mand signal, comprising effecting the pressing and
separation of said dresser with respect to the grind-
ing surface of said grinding wheel on the basis of an
ON/OFF signal, to thereby allow the advancement
of a dressing operation of the grinding surface and
interruption of the dressing operation to be effected
by said dressing device irrespective of any states of
said grinding head such as whether said grinding
head is engaged with the grinding operation of the
glass plate, is interrupting the grinding operation, or
is in the midst of movement or at a standstill during
which time the grinding operation is not carried out.

A method of grinding a glass plate in a glass-plate
grinding apparatus in which a grinding head itself is
provided with a dressing device holding a dresser,
said dressing device is disposed in correspondence
with a position on a grinding wheel different from a
grinding operation position thereof for effecting the
grinding of a glass plate, and said dressing device
is adapted to effect the pressing and separation of
said dresser with respect to a grinding surface of
said grinding wheel, said dressing device including:

pressing means which constantly acts to press
said dresser against the grinding surface;

and a water spouting port provided in face-to-
face relation to the grinding surface, so as to
effect the separation and pressing of said dress-
er with respect to the grinding surface on the
basis of the action of water spouting from said
water spouting port and the stoppage of the wa-
ter spouting in response to an ON/OFF signal.
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