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(54) GEINDER

(57) A grinder (1) comprising a resilient plate (2) having one side bonded to the back side of an abrasive cloth (3)
and the other side on which a fastening means (5) for attaching the grinder (1) to the rotary shaft of a rotary grinding
machine is provided, characterized in that longitudinal grooves (7a) and lateral grooves (7b) are provided in a grid
form on the surface of the abrasive cloth (3) on the side abutting against an object to be ground.
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Description
Technical Field

[0001] The presentinvention relates to a grinder or grinding disk that is designed for use in grinding or polishing metal
or other worked or coated surfaces by being mounted to the rotary shaft of the rotary grinding machine.

Background

[0002] As one of the conventional grinders that may be mounted to the rotary shaft of the rotary grinding machine
when they are actually used, there is proposed a grinder that includes a resilient plate having one side bonded to the
back side of an abrasive cloth and the other side on which a fastening means for attaching the grinder to the rotary shaft
of the rotary grinding machine is provided, whereby an object may be ground or polished by bringing the surface of the
abrasive cloth into contact with the object. When this grinder is driven for rotation, its outer peripheral portion can be
rotating with the greatest linear velocity, and can be used effectively for grinding the object by bringing the outer peripheral
portion into contact with the surface of the object. When the grinder becomes dirty, it may easily be replaced by a new one.
[0003] Another grinder of the conventional type described above is proposed, in which the surface of the abrasive
cloth that may be brought into contact with the object includes a base cloth on which fibers of the predetermined length
are implanted (as disclosed in Japanese utility model registration application H4 (1992) - 92769). In this grinder, a plurality
of equally spaced rows of grooves extending in a particular direction, such as in the longitudinal direction, are formed
on the surface of the abrasive cloth that may be brought into contact with the object.

[0004] The grinding operation may be performed in several stages, such as the paper grinding stage that initially
occurs by using a suitable compound or liquid agent and a sheet of paper such as water-repellent paper, the cloth
grinding stage that then occurs by using fibers such as a wool buff, and the sponge polishing stage that finally occurs
by using a sponge buff. The sponge polishing stage corresponds to the finish-polishing stage in which any traces of the
buffing that may have been left on the surface of the object during the cloth grinding stage will be removed.

[0005] One possible application of the grinder described above, that is, the grinder that includes the resilient plate
having one side bonded to the back side of the abrasive cloth, whereby the object may be ground or polished by bringing
the surface of the abrasive cloth into contact with the object, may include the cloth grinding. The cloth grinding may be
followed by the final sponge polishing in which any traces of the buffing that may remain on the surface of the object
(which has been ground by the buff) will be removed.

[0006] For the grinder of the type in which the plurality of equally spaced rows of grooves extending in a particular
direction, such as in the longitudinal direction, are formed, however, there are improvements yet to be made when
possible effects of those grooves on the surface of the object being ground or polished are considered.

[0007] For the grinder of the type in which the cloth grinding stage is followed by the sponge polishing stage, it is not
easy to completely remove the traces of the buffing left on the surface of the object during the cloth grinding stage. If it
is then possible to provide a grinder that can avoid that any traces of the buffing remain on the surface of the object
during the cloth grinding stage, the object can be finished completely during the subsequent sponge polishing stage.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is to eliminate the problems associated with the conventional grinders
described above, and provide a grinder of the type that includes a resilient plate having one side bonded to the back
side of an abrasive cloth and the other side on which a fastening means for attaching the grinder to the rotary shaft of
the rotary grinding machine is provided, whereby an object may be ground or polished by bringing the surface of the
abrasive cloth into contact with the object and wherein when the grinder is used for the cloth grinding, it can avoid that
the traces of the buffing remain on the surface of the object being ground during the cloth grinding stage.

[0009] For the grinder of the type in which the plurality of equally spaced rows of grooves extending in a particular
direction, such as in the longitudinal direction, are formed on the surface of the grinder abutting against the object being
ground or polished, spots will occur where the plurality of equally spaced rows of grooves are placed substantially at
right angles with regard to the direction in which the grinder is rotating, when the grinder is used for the cloth grinding.
Those spots allow the abrasive compound or liquid agent to escape in one direction only. The inventor of the present
application has noticed this fact, and has found that the abrasive liquid agent or compound can always be made to
escape in four directions when the grinder is rotating, if a plurality of longitudinal grooves and a plurality of lateral grooves
are provided so that those longitudinal and lateral grooves can cross each other like a grid. Specifically, the traces of
the buffing that may remain on the surface of the object when it is ground by the cloth or buff can be reduced, and the
time required for the final polishing such as the subsequent sponge polishing can be reduced accordingly.

[0010] In its specific form, the grinder according to the present invention includes a resilient plate having one side
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bonded to the back side of an abrasive cloth and the other side on which a fastening means for attaching the grinder to
the rotary shaft of the rotary grinding machine is provided, wherein a plurality of longitudinal grooves and a plurality of
lateral grooves are provided in a grid form on the surface of the abrasive cloth abutting against the object being ground
or polished.

[0011] In accordance with the present invention, the resilient plate forming an integral part of the grinder should
desirably be such that it can bring the surface of the abrasive cloth into contact with the surface of the object with the
uniform pressure, by compensating for the forces of the operator being applied to the object, the operation of the machine
(rotary grinding machine) and the effects of any irregularities present on the surface of the object. For this reason, the
resilient plate may be made of any elastic material that is known to the art, such as sponge or rubber. Usually, the
resilient plate should have the disk form since the surface of the object is polished by causing the resilient plate to rotate,
although its thickness or shape may be determined appropriately.

[0012] The abrasive cloth may be any cloth that is suitable for the grinding, depending upon the degree of finishing,
the purpose of grinding and the type of grinding. For example, raising materials may be employed, on the surface of
which longitudinal grooves and lateral grooves may be provided like a grid.

[0013] Fibers may be implanted on each of the individual areas delimited by the longitudinal grooves and lateral
grooves crossing each other. In this case, the type and length of fibers to be used, such as wool, may be selected as
appropriate, depending the purpose and type of the grinding. In addition, the density of the fibers being implanted on
the abrasive cloth, and the width of the longitudinal grooves and lateral grooves being spaced away from each other
may be determined or changed as appropriate.

[0014] The longitudinal grooves and lateral grooves which are formed like the grid form on the surface of the abrasive
cloth located on the side abutting against the object being ground are provided in such a manner that, in each part of
the grinder being rotating, those grooves can be aligned with the direction (tangential direction) in which the grinder is
rotating. When those grooves are provided such that they are aligned with the direction (tangential direction) in which
the grinder is rotating, any of the abrasive liquid agent or compound that may remain in the grooves can flow along the
grooves, and the pressure that is exerted in the grooves can be relieved so adequately that the grinding can be performed
while the traces of the buffing that may remain on the surface of the object being ground can be kept to a minimum.
[0015] In accordance with the present invention, the grinder is designed so that it can be mounted to the rotary shaft
of the rotary grinding machine. Then, the grinding or polishing operation may be performed by bringing the front surface
side of the grinder (the front surface side of the abrasive cloth) into contact with the object being ground or polished,
while the grinder is driven for rotation. Thus, the grinder must not slip out of the tip end of the rotary shaft easily during
the grinding or polishing operation. Furthermore, the grinder may be exchangeable, depending upon the purpose and
usage of the grinder. It would be convenient, therefore, if the grinder is designed so that it can easily be mounted to or
removed from the tip end of the rotary shaft of the rotary grinding machine. In light of the above consideration, the means
that is provided on the other side of the resilient plate for attaching the grinder to the rotary shaft of the rotary grinding
machine may be implemented by a velvet fastener. This velvet fastener includes a pair of velvet fasteners that may be
coupled with each other, one being the male fastener and the other being the female fastener. For example, the male
fastener may be mounted on the other side of the resilient plate, and the female fastener may be mounted to the tip end
of the rotary shaft of the rotary grinding machine.

[0016] In accordance with the present invention, the grinder may have a hollow portion in the center thereof that is
depressed from the front surface side abutting against the object being ground toward the side on which the tip end of
the rotary shaft of the rotary grinding machine is located.

[0017] When the grinder is rotating, the abrasive liquid agent or compound used for the grinding will tend to gather
around the center of the grinder under the action of the rotation of the grinder. The hollow portion allows such abrasive
liquid agent or compound to escape, thereby preventing the liquid agent or compound from becoming thick there, and
can hold it in the neighborhood of the center. If such situation occurs where the liquid agent or compound gathers around
the center, it may be distributed unevenly, causing the grinding to occur in different degrees in the respective neighbor-
hoods of the center and outer peripheral portion of the grinder. As a result, the object thus ground may containirregularities
on the surface. To avoid this, the hollow portion is provided for accommodating some of the abrasive liquid agent or
compound that gathers around the center of the grinder.

[0018] In accordance with the present invention, the abrasive cloth is provided on the side of the grinder that faces
opposite the surface of an object being ground, and the longitudinal grooves and lateral grooves are provided in the grid
form on the side of the grinder abutting against the surface of the object, or on the surface of the abrasive cloth. Thus,
the liquid agent or compound can flow and escape around those longitudinal and lateral grooves when the grinder is
rotating. This has the effect of prevent the traces of the buffing from being left on the object during the cloth grinding stage.
[0019] In accordance with the present invention, the fastening means for securing the grinder to the rotary grinding
machine is provided in the form of the pair of velvet fasteners that facilitates the exchange of the grinders, depending
upon their uses, such as the coarse grinding and fine grinding.

[0020] In accordance with the present invention, the hollow portion is provided in the center of the grinder for accom-
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modating some of the liquid agent or compound that gathers there. This hollow portion can prevent the surface of the
object from being ground irregularly due to the liquid agent or compound that gathers around the center.

BRIEF DESCRIPTION OF DRAWINGS
[0021]

Fig. 1 is a plan view illustrating the surface of the grinder that is located on the side abutting against the object being
ground;

Fig. 2 is a front sectional view illustrating the grinder with the surface shown in Fig. 1 being placed on the upper side
of the grinder;

Fig. 3 is a plan view illustrating the surface of the grinder on the side on which the grinder may be mounted to the
rotary grinding machine; and

Fig. 4 is a diagram that serves to explain the relationship between the grooves on the abrasive cloth and the direction
in which the grinder is rotating, in which Fig. 4 (a) is a diagram that serves to explain the relationship for the prior
art grinder in which only the longitudinal grooves are provided, and Fig. 4 (b) is a diagram that serves to explain the
relationship for the embodiment of the present invention shown in Fig. 1 in which the longitudinal grooves and lateral
grooves are provided.

BEST MODE OF EMBODYING THE INVENTION

[0022] The best mode of the embodiment of the present invention is now described below by referring to the accom-
panying drawings. It is noted that Fig. 2 is a front cross sectional view of the grinder according to the present invention,
which shows that the abrasive cloth 3 that is used to grind the surface of an object by bringing the abrasive cloth 3 into
contact with the surface of the object is placed on the upper side of the grinder. Fig. 1 is a plan view of the grinder
according to the present invention, which shows that the abrasive cloth 3 that is used to grind the surface of an object
by bringing the abrasive cloth 3 into contact with the surface of the object is placed on the upper side of the grinder.
[0023] In accordance with the present invention, the grinder 1 includes a resilient plate 2 having one side (the upper
side in Fig. 2) bonded to a abrasive cloth 3 and the other side (lower side in Fig. 2) bonded to a velvet fastener 5, in
which the bonding may be performed by using any suitable adhesive medium for both sides.

[0024] The resilient plate 2 has the thickness of about 2 cm, and may be made of any sponge material so that it can
have the disk form having the trapezoidal shape in cross section as shown in Fig. 2. It has a through hole 6 having the
diameter of about 3 cm in the center.

[0025] The abrasive cloth 3 includes a base cloth 4 on which individual wool fibers 8, 8 each having the length of 4 to
6 mm are implanted. The abrasive cloth 3 has the same shape in plane as the bottom side (the upper side in Fig. 2) of
the resilient plate 2 that has the trapezoidal cross section. The individual wool fibers 8, 8 that are implanted on the base
cloth 4 are grouped as shown by 9, 9 for each area delimited by the longitudinal grooves 7a and lateral grooves 7b
crossing each other like the grid (Fig. 1). Each of the longitudinal and lateral grooves has the width of about 1.5 mm to
3.5 mm, each adjacent longitudinal groove 7a, 7a and each adjacent lateral groove 7b, 7b being spaced by 5 mm to 8
mm from center to center, respectively.

[0026] The velvet fastener 5 on the resilient plate 2 has the same shape in plane as the upper side (the lower side in
Fig. 2) of the resilient plate 2 that has the trapezoidal cross section.

[0027] The construction of the grinder 1 has been described so far.

[0028] Now, how the grinder 1 can be used is described below.

[0029] A rotary plate having one velvet fastener 5 that forms a counterpart to the other velvet fastener 5 in the pair on
the grinder 1 may be coupled to the bottom end of the rotary shaft of the rotary grinding machine (not shown), and the
grinder 1 may then be mounted on the rotary grinding machine by attaching the pair of velvet fasteners 5, 5 to each other.
[0030] Next, a liquid agent or compound that may be used for the grinding is attached to the abrasive cloth 3. Then,
the surface of the object being ground may be ground by driving the grinder 1 for rotation.

[0031] Referring now to Fig. 4 (b), the relationships between the longitudinal grooves 7a and lateral grooves 7b on
the surface of the abrasive cloth 3 and the direction in which the grinder 1 is rotating is explained by comparing with the
prior art in which only the longitudinal grooves are provided as shown in Fig. 4 (a).

[0032] Fig. 4 (a) is provided for the purpose of comparison, and is used to explain the rotation of the conventional
grinder 10 in which the longitudinal grooves 15 are provided but the lateral grooves are not provided. Arrows 11, 12
indicate the direction of the rotation of the grinder 10.

[0033] Inthe area A surrounded by an ellipse, on one hand, the longitudinal grooves 15 are substantially parallel with
the arrow 11 indicating the direction of the rotation of the grinder 10. Thus, the abrasive liquid agent or compound may
flow along the longitudinal grooves 15 in the moderate manner. In the area B surrounded by the ellipse, on the other
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hand, the longitudinal grooves 15 are substantially at right angles to the arrow 12 indicating the direction of the rotation
of the grinder 10. Thus, it may be presumed that some of the abrasive liquid agent or compound that stays in the
longitudinal grooves 15 may be entrained by the edges of the longitudinal grooves 15, causing the traces of the buffing
to be left slightly on the surface of the object being ground. It follows from this that for the grinder that only includes the
longitudinal grooves 15, the traces of the buffing that may be left on the surface of the object being ground will be increased.
[0034] Incontrast, for the grinder 1 according to the presentinvention, it may be seen from Fig. 4 (b) that the longitudinal
grooves 7a that are substantially parallel with the arrow 13 indicating the direction of the rotation of the grinder 1 exist
in the area C surrounded by the ellipse, and the lateral grooves 7b that are substantially parallel with the arrow 14
indicating the direction of the rotation of the grinder 1 also exist in the area D surrounded by the ellipse. This means that
the grooves that are substantially parallel with the direction of the rotation of the grinder 1 exist over the entire surface
of the abrasive cloth 3, which permits the abrasive liquid agent or compound to flow moderately along the longitudinal
grooves 7a or lateral grooves 7b over the entire surface of the abrasive cloth 3.

[0035] More specifically, it means that, in the areas surrounded by the ellipse, such as the areas C and D, for example,
over the entire surface of the abrasive cloth 3, the grooves that are substantially parallel with the direction of the rotation
of the grinder 1 may exist, while at the same time, the grooves that are substantially at right angles to the direction of
the rotation of the grinder 1 may exist. For the conventional grinder 10 shown in Fig. 4 (a), it may be presumed that the
abrasive liquid agent or compound may stay in the longitudinal grooves 15 that are substantially at right angles to the
direction of the rotation of the grinder 10 as described before, some of which may be entrained by the edges of the
longitudinal grooves 15, causing some traces of the buffing to be left on the surface of the object being ground.

[0036] Forthe grinder 1 according to the present invention shown in Fig. 4 (b), however, the longitudinal grooves and
lateral grooves are provided like the grid, and the abrasive liquid agent or compound that may have stayed in the grooves
that are substantially at right angles to the direction of the rotation of the grinder 1 can be made to flow at once from the
above grooves into the grooves that will be substantially parallel with the direction of the rotation of the grinder 1. In this
way, the abrasive liquid agent or compound that may be entrained by the edges of the grooves can be reduced.
[0037] When the surfaces of the objects that have been ground by the abrasive cloth on the grinder 1 according to
the present invention shown in Fig. 4 (b) are practically compared with the surfaces of the objects that have been ground
by the cloth on the grinder 10 according to the prior art shown in Fig. 4 (a), it has been found that there are fewer traces
of the buffing left on the surfaces when the grinding operation is performed by using the grinder 1 than when the grinding
operation is performed by using the grinder 10.

[0038] Following the grinding operation performed by using the grinder 1, the finish polishing operation may be per-
formed by using the grinder on which the fine abrasive cloth is attached or the grinder made of the sponge material. As
the traces of the buffing that may be left on the surface during the grinding operation using the cloth can be reduced
considerably, the time required for the finish polishing operation can be reduced accordingly. As a result, the total
operation time and labor can be reduced.

[0039] Inaccordance with the presentinvention, the abrasive liquid agent or compound that gathers around the center
of the grinder 1 can be held by the through hole 6 provided in the center of the grinder 1. Thus, the abrasive liquid agent
or compound can be distributed uniformly over the entire surface of the grinder 1, and there is no risk that the object will
be ground excessively by the liquid agent or compound that gathers around the center of the grinder 1.

[0040] Although the present invention has been described above with reference to the particular embodiments of the
present invention, it should be understood that the present invention is not restricted to those embodiments, but may
be changed or modified in numerous ways without departing from the spirit or scope of the invention as defined in the
appended claims.

Claims

1. A grinder comprising a resilient plate having one side bonded to the back side of an abrasive cloth and the other
side on which a fastening means for attaching the grinder to the rotary shaft of a rotary grinder is provided, char-
acterized in that longitudinal grooves and lateral grooves are provided in a grid form on the surface of the abrasive

cloth on the side abutting against an object to be ground.

2. Thegrinder as defined in Claim 1, characterized in that fibers are implanted in each of the individual areas delimited
by the longitudinal grooves and lateral grooves crossing each other.

3. Thegrinder as defined in Claim 1 or 2, characterized in that the fastening means includes a pair of velvet fasteners.

4. The grinder as defined in any one of Claims 1 through 3, characterized in that a hollow portion is provided in the
center of the grinder, said hollow portion being depressed from the side abutting against the object being ground
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toward the side being secured to the rotary shaft of the rotary grinding machine.
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