1 574 374

10

15

20

25

30

35

40

45

PATENT SPECIFICATION

(21) Application No. 25932/77

(31) Convention Application No. 51/074103 -

(33) Japan (JP)

(44) Complete Specification Published 3 Sep. 1980

(51) INT. CL. > B24B 55/00

(52) Index at Acceptance
B3D 2A20 2A6

(22) Filed 21 Jun. 1977

(11)

(32) Filed 23 Jun. 1976 in/

(54) GRINDING MACHINE HAVING APPARATUS FOR PREVENTING
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(71) We, TOYODA-KOKI
KABUSHIKI-KAISHA, a Japanese body
corporate of 1-1, Asahi-machi, Kariya-shi,
Aichi-ken, Japan, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particular-
ly described in and by the following stat-
ment :

The present invention relates to a grind-
ing machine having apparatus for prevent-
ing a grinding wheel from rotating at an
excessive circumferential speed, more than
a predetermined speed, due to an improper
selective use of belt pulleys.

In grinding technology, generally, a
motor pulley on a motor axis is exchanged
with a reserved motor pulley having a large
diameter, thereby to recover a circumferen-
tial speed of a grinding wheel when the same
wears to one-half of its useable range.
However, unless the motor pulley held in
reserve is exchanged with the previously
used motor pulley having a small diameter
when the grinding wheel wears beyond the
useable or tolerable range and is to be
exchanged with a fresh grinding wheel, it
results that the fresh grinding wheel is
rotated at an excessive speed more than a
predetermined speed. An apparatus for
preventing circumferential overspeeding of
a grinding wheel is well known in which only
a small motor pulley can be attachable to a
drive motor while a grinding wheel with a
large diameter, such as a fresh grinding
wheel, is being mounted upon a wheel
spindle, and such an apparatus has already
been applied to a universal type grinding
machine in which a grinding wheel is attach-
able to both ends of a wheel spindle.

Such an apparatus for the universal grind-
ing machine is provided at both sides of the
wheel head with pivotal arms having rejec-
tion pins which are respectively opposed to
the grinding wheel and the motor pulley.

However, the arms are somewhat extended
to present the rejection pins into such
positions as to respectively closely face the
grinding wheel and the motor pulley and,
when pivoted, they effect long distance
movements on the rejection pins. For this
reason, the apparatus is inadequate in
mechanism to the harmonization with the
pulley cover assembly and raises a problem
in accommodating the arms within the
pulley cover assembly. Especially, as long as
a closed type pulley cover assembly is
employed, which is closed also at its inside
portion facing one side of the wheel head,
the foregoing known apparatus for prevent-
ing circumferential overspeeding of a grind-
ing wheel cannot be utilized in coexistence
therewith.

It is therefore an object of the present
invention to provide an improved grinding
machine having apparatus for preventing
circumferential overspeeding of a grinding
wheel which is simple in construction, is
reliable in operation and has good harmoni-
zation with a cover device for a pulley-belt
connection portion.

According to the present invention there
is provided a grinding machine capable of
preventing circumferential overspeeding of
a grinding wheel, comprising a wheel head,
a wheel spindle rotatably supported upon
said wheel head for mounting said grinding
wheel and a driven pulley respectively at
opposite ends of said wheel spindle, a drive
motor adapted to have first and second
drive pulleys alternatively mounted there-
on, said second drive pulley having a dia-
meter larger than that of said first drive
pulley, and belt means for drivingly con-
necting said drive pulley on said drive motor
with said driven pulley, means for providing
slot means extended radially of said grinding
wheel and defining thereon retract and
forward positions corresponding respective-
ly to first and second diameters of said
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grinding wheel, a cover device for accom-
modating said drive pulley on said drive
motor, said driven pulley and said belt
means, a slide plate guided by said cover
device and slidable radially of said drive
pulley on said drive motor, a first member
extending through said slot means to be
opposed to the circumferential surface of
said grinding wheel, a second member
engaged with said slide plate to be moved
radiaily of said driven pulley on said drive
motor together with said slide plate, a link
mechanism provided for linking said first
member with said second member, and a
restraining member provided upon said
slide plate to be moved by said link mechan-
ism into such a space as to be occupied by
said second drive pulley on said drive motor
when said first member is retracted from
said forward position to said retract position
within said slot means.

Various other objects, features and atten-
dant advantages of the present invention
will be readily appreciated as the same
becomes better understood from the follow-
ing detailed description when considered in
connection with the accompanying draw-
ings, wherein like reference numerals desig-
nate like or corresponding parts throughout
the several views, and in which:

Figure 1 is a side elevation view, partly in
section, of a wheel head of a universal
grinding machine on which embodying the
present invention is mounted;

Figure 2 is a plan view of an important
portion of the apparatus shown in Figure 1;

Figure 3 is a fragmental sectional view
taken along the line III-IIT of Figure 2; and

Figure 4 is a plan view of the important
portion of the apparatus illustrated in Fi-
gures 1 and 2, particularly illustrating the
other condition of use of the apparatus.

As illustrated in Figures 1 and 2, a wheel
head 10 of a universal grinding machine has
a wheel spindle 11 rotatably journalled
thereby, upon opposite ends of which a
grinding wheel G and a driven pulley 12 are
mutually replaceably mounted. A wheel
guard device or assembly 13 is attachable to
any one of the lateral or side surfaces of the
wheel head 10, corresponding to the mount-
ing position of the grinding wheel G, and, in
the illustrations, is bolted on the left side
surface of the wheel head 10 by the use of
the mounting bracket 14 and of a spacer 15.
The driven pulley 12, mounted upon the
right end of the wheel spindle 11, is driving-
ly connected with a drive pulley 17 via belts
16, and this pulley and another drive pulley
17a different thereto in diameter for alterna-
tive use, are selectively attachable to an
output shaft of an electric motor 19 which is
fixedly mounted upon a motor base 18.

The motor base 18 is slidable along a
reference surface 22 formed at the rear-right

portion of the wheel head 10. In order to
adjust the tension of the belts 16, the base

- 18 is moved together with the electric motor

19 in a transversal direction of the wheel
spindle 11 and, at that adjusted position, is
fixed by means of bolts which are pene-
trated through elongated holes 23.

A connecting shaft 30 is rotatably sup-
ported by a pair of support blocks 31, 31
(Figure 2) and is extended in parallel rela-
tion with the wheel spindle 11 at an interme-
diate position between the wheel spindle 11
and the electric motor 19. Upon both ends
of the shaft 30, a pair of connecting links 32
and 33 are secured at respective ends
thereof, and upon the other ends, a pair of
floating links 34 and 35 are pivotably hinged
by pivots 36, 36. From the free end of one of
the floating links 34, a first rejection pin 37
protrudes in the direction of the wheel width
and extends into the wheel guard device or
assembly 13 through a positioning guide slot
38a, which is formed to open on a right
lateral plate 13a of the wheel guard assem-
bly 13, so as to be opposed to the circum-
ferential surface of the grinding wheel G. It
is noted that, in this condition of use, in
which the grinding wheel G is mounted
upon the left end of the wheel spindle 11, a
left lateral plate 13b of the wheel guard
assembly 13 can be removed for a wheel
exchange.

The positioning guide slot 38a has for-
ward and retracting extreme ends in the
radial direction of the grinding wheel G, and
with this arrangement, the rejection pin 37,
when held at the retraction extreme end or a
first limited position, permits the grinding
wheel G, with a useable maximum diameter
(first diameter) DO, to be mounted upon the
wheel spindle 11. On the other hand, when
the grinding wheel G is reduced to an
intermediate diameter, or the second dia-
meter D1, which requires increasing the
rotational speed of the grinding wheel G,
the rejection pin 37 can be adjusted to the
forward extreme end of the slot 38a or a
second limited position.

From the free end of the other floating
link 35, a second rejection pin 40 protrudes
in parallel with the axis of the wheel spindle
11 and, as more clearly indicated in Figure
3, penetrates through an engaging hole of a
slide cover plate 43, which is overlapped by
an elongated hole 42 formed on the pulley
cover assembly 41. This elongated hole 42
and cover plate 43 are respectively formed
on and guided by an inner cover 41a and are
disposed almost on a line which connects the
driven pulley 12 with the drive pulley 17
when the pulley cover assembly 41 is being
attached. The pulley cover assembly 41
comprises the inner cover +la and an outer
cover 41b mating therewith and is of a
so-called closed type, in which openings are
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provided on the inner cover 41a only at such
portions as to correspond to the pulleys 12,
17 and a mounting rod 44. With this
arrangement, the pulley cover assembly 41
is supported by the mounting rod 44, which
is disconnectably screwed on one of the
support blocks 31, 31, and is fixed by means
of a knob 45 threadedly engaged with the
mounting rod. The mounting rod 44 is able
to be screwed also at a corresponding
position of the other support block 31 so as
to position the cover assembly 41 at the left
side of the wheel head 10.

A restraining pin 46 is provided on the
slide cover plate 43 at such a position as to
be rearwardly spaced a predetermined dis-
tance Lo from the engaging hole and prot-
rudes in the direction of the width of the
drive pulley 17 so as to be opposed to the
circumferential surface of the drive pulley
17. As mentioned previously, this drive
pulley 17 is exchangeable with the drive
pulley 17a, having a diameter d1 larger than
that of the pulley 17, for alternative use, and
the diameter d1 of the drive pulley 17a is so
determined that a circumferential speed at
which the drive pulley 17a rotates a grinding
wheel G with a diameter D1 coincides with
that speed at which the drive pulley 17
rotates a grinding wheel G with the dia-
meter DO. The restraining pin 46 is adv-
anced into a space occupied by the drive
pulley 17a, namely into the interference
area with the same when the first rejection
pin 37 is held at the first limited position or
the rear extreme end of the positioning
guide slot 38a.

Accordingly. when the diameter of the
grinding wheel G is more than D1, the first
rejection pin 37 is held at the first limited
position. and the drive pulley 17a with the
large diameter d1 is prevented from being
mounted on the motor axis by the restrain-
ing pin 46 being advanced within a space
which the drive pulley 17a occupies. Howev-
er. when the diameter of the grinding wheel
G becomes less than D1, the first rejection
pin 37 is manually moved by a distance L1
by an operator and is held at the second
limited position. This movement of the pin
37 causes. through the links 34, 32, the
connecting shaft 30 to pivot, and further
causes. through the links 33. 35, the second
rejection pin 40 to shift forwardly from a
position as indicated by the solid line in
Figure 2 to a position as indicated by the
dotted line. As a result, the restraining pin
46 is forwardly moved by the distance L2,
together with the slide cover plate 43, so as
to retract from such a space for the mount-
ing of the drive pulley 17a. Therefore, when
the diameter of the grinding wheel G
diminishes less than D1, the drive pulley 17a
with the large diameter d1 can be mounted
on the motor axis and operates to increase

the rotational speed of the grinding wheel
G, so that the circumferential speed is
maintained at a predetermined value.

Figure 4 shows the other condition for use
contrasted with that shown in Figure 2. In
this condition of use, the grinding wheel G
and the driven pulley, not shown, are
mounted respectively upon the right and left
ends of the wheel spindle. The wheel guard
13 is also removed from the left side (Figure
2) of the wheel head 10, being moved to the
right side, and is threadedly fixed in the
same manner as above, through the bracket
14 and the spacer 15. In this event, the
second rejection pin 40 penetrates through
another positioning guide slot 38b, which is
formed on the left lateral plate 13b of the
guard assembly 13, symmetrically with the
positioning guide slot 38a. The motor base,
not shown, is turned through an angle of 180
degrees, together with the electric motor 19,
and is guided by another reference surface,
not shown, which is formed at the rear-left
side portion of the wheel head 10, symmet-
rically with the aforementioned reference
surface 22.

In addition, the support rod 44 is
threadedly fixed on the support block 31
fixed upon the left side of the wheel head 10
and supports the pulley cover assembly. The
first rejection pin, in this condition of use, is
inserted into the engaging hole of the slide
cover plate 43, and it is, therefore, noted
that the first and second rejection pins 37,
40, in this condition of use, are mutually
replaced in function by those in the condi-
tion of use as shown in Figure 2. For this
reason, it is possible also, in this condition
of use, to achieve the same function and
effectiveness as mentioned previously.
Furthermore, as the slide cover plate 43 is
disposed to lie on a line connecting the
pulley 12 with the pulley 17, when the cover
assembly 41 is attached to either side of the
wheel head 10, the proper positional re-
lationships between the restraining pin 46
and the drive pulleys 17, 17a and between
the engaging hole of the cover plate 43 and
the rejection pins 37, 40 are maintained.

As is clear from the above explanation,
the present invention provides a grinding
machine having apparatus for preventing
circumferential overspeeding of a grinding
wheel, in which the slide plate 43, guided by
the cover device 41, is engaged with one of
the members 37, 40 to move to restraining
member 46 into and from such a space as to
be occupied by the drive pulley with a large
diameter d1 being on the drive motor 19.
The apparatus, therefore, has good harmo-
nization with the cover device 41, and this
further advantageously permits the use of
such a closed type cover device as is
composed of the inner and outer covers 41a,
41b, so that safeness in the grinding opera-
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tion can be more enhanced.

Furthermore, as the restraining member
46 is spaced a predetermined distance LO
from the engaging hole of the slide plate 43
toward the drive pulley 17, the apparatus
and, particularly, its link mechanism 30-36
can be small sized as a whole.

In addition, the slide plate 43 is disposed
to be slidable on a line connecting the driven
pulley 12 with the drive pulley 17, when the
cover device 41 is attached to either side of
the wheel head 10. Therefore, the apparatus
can be employed in a so-called universal
grinding machine because the same effect is
obtained whether the functions of the mem-
bers 37, 40 against the grinding wheel 6 and
against the slide plate 43 are mutually
exchanged or not.

Obviously many modifications and varia-
tions of the present invention are possible in
light of the above teachings. It is therefoe to
be understood that within the scope of the
appended claims, the invention may be
practised otherwise than as specifically de-
scribed herein.

WHAT WE CLAIM IS:-

1. A grinding machine capable of pre-
venting circumferential overspeeding of a
grinding wheel, comprising a wheel head. a
wheel spindle rotatably supported upon said
wheel head for mounting said grinding
wheel and a driven pulley respectively at
opposite ends of said wheel spindle, a drive
motor adapted to have first and second
drive pulleys alternatively mounted there-
on. said second drive pulley having a dia-
meter larger than that of said first drive
pullev. and belt means for drivingly con-
necting said drive pulley on said drive motor
with said driven pulley. means for providing
slot means extended radially of said grinding
wheel and defining thereon retract and
forward positions corresponding respective-
ly to first and second diameters of said
grinding wheel, a cover device for accom-
modating said drive pulley on said drive
motor, said driven pulley and said belt
means, a slide plate guided by said cover
device and slidable radially of said drive
pulley on said drive motor, a first member
extending through said slot means to be
opposed to the circumferential surface of
said grinding wheel. a second member
engaged with said slide plate to be moved
radially of said driven pulley on said drive
motor together with said slide plate, a link
mechanism provided for linking said first
member with said second member. and a
restraining member provided upon said
slide plate to be moved by said link mechan-
ism into such a space as to be occupied by
said second drive pulley on said drive motor
when said first member is retracted from
said forward position to said retract position
within said slot means.

2. A grinding machine as claimed in
Claim 1, wherein said second member ex-
tends through an engaging hole formed
upon said slide plate and wherein said
restraining member is spaced a predeter-
mined distance toward said drive pulley on
said drive motor from said engaging hole.

3. A grinding machine as claimed in
Claim 1 or 2, wherein said cover device is
attachable to either one of lateral portions
of said wheel head and wherein said slide
plate is disposed to be slidable on a line
connecting said wheel spindle with said
drive pulley on said drive motor.

4. A grinding machine as claimed in any
one of the preceding claims, wherein said
cover device is of a closed type comprising
an inner cover and an outer cover and
wherein said slide plate is guided by said
inner cover.

5. A grinding machine as claimed in any
one of the preceding claims, wherein said
means for providing said slot means is a
wheel guard device attachable to either one
of said lateral portions of said wheel head in
a complemental relationship with said cover
device for covering said grinding wheel, and
wherein said slot means comprises a pair of
guide slots opened respectively upon two
lateral plates of said guard device.

6. A grinding machine as claimed in
Claim 5 when depending from Claim 2,
wherein said first and second members are
rejection pins each adapted to extend
through one of said guide slots and said
engaging hole.

7. A grinding machine as claimed in
Claim 6. wherein said link mechanism is
constructed to move either one of said
rejection pins to such a position as to be
engageable with said engaging hole when
the other of said rejection pins is extended
through one of said guide slots.

8. A grinding machine as claimed in
Claim 6 or 7. wherein each of said guide
slots is an arcuate slot capable of positioning
said rejection pins at forward and retract
extreme ends thereof and of guiding said
rejection pins therebetween.

9. A grinding machine substantially as
hereinbefore described with reference to the
accompanying drawings.

Agents for the Applicants,
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