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1
MITER SAW

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions

made by reissue.
This application is a reissue of U.S. Pat. No. 5,823,085,

which is based on application Ser. No. 08/720,838, filed Oct.
3, 1996.

FIELD OF THE INVENTION

The present invention relates to a miter saw, and particu-
larly to a miter saw having a miter saw unit which 1s
pivotable laterally relative to a base from a vertical position
to both right and left pivoted positions.

DESCRIPTION OF THE PRIOR ART

A conventional miter saw 1s operable to cut a work placed
on a base with 1ts saw blade positioned vertically relative to
the base for a vertical cutting operation and with the saw
blade inclined rightwardly or leftwardly relative to the base
for an oblique cutting operation. A stopper mechanism 1s
provided on the miter saw for determining the vertical
position of the saw blade. Such a stopper mechanism 1s
disclosed 1n Japanese Laid-Open Utility Model Publications
Nos. 5-49301 and 5-49302.

The stopper mechanism of Publication No. 5-49301
includes a stopper pin for determining the vertical position
of a miter saw unit relative to a base. The stopper pin 1s
slidably supported by a saw unit side member which 1is
pivotally mounted on a base side member. The stopper pin
1s 1nsertable into and removable from an insertion hole
formed 1n the base side member. When the stopper pin 1s
mserted 1nto the nsertion hole, the miter saw unit 1s held 1n
the vertical position. When the stopper pin 1s removed from
the insertion hole, the miter saw unit 1s permitted to be
laterally pivoted.

The stopper mechanism of Publication No. 5-49302
includes a stopper holder mounted on a base side member
and a stopper fixed to a saw unit side member. The stopper
holder 1s pivotable between a {irst position intervening a
moving path of the stopper and a second position retracted
from the moving path. The stopper may abut on the stopper
holder 1n the first position, so that the vertical position of a
miter saw unit can be determined. The stopper may not abut
on the stopper holder 1n the second position, so that the miter
saw unit can be laterally pivoted.

In order to determine a vertical position of a miter saw
unit, stopper members may be fixed to a base side member
and a saw unit side member, respectively, such that one of
the stopper members abuts on the other when the miter saw
unit 1s pivoted to the vertical position. This may provide
rapid and reliable determination of the vertical position.

It 1s to be noted that, with this kind of maiter saw unit
having a miter saw unit which is pivotable laterally relative
to a base from a vertical position to both right and left
pivoted positions, such fixed stopper members cannot be
used since the fixed stopper members may prevent the miter
saw unit from moving from the right pivoted position to the
left pivoted position via the vertical position or vice versa.

For this reason, the conventional stopper mechanisms
described above incorporate the movable stopper pin and the
movable stopper holder. However, the stopper pin and the
movable stopper holder must be manually operated by an
operator, so that the operation of the miter saw 1s very
troublesome.
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2
SUMMARY OF THE INVENTION

It 1s, accordingly, an object of the present invention to
provide a miter saw which 1s simple 1n operation.

It 1s also an object of the present invention to provide a
miter saw 1n which a vertical position of a miter saw unit can
be reliably determined without a manual operation of a
movable member.

According to the present mnvention, 1n a miter saw com-
prising a miter saw base for placing a work thereon, a miter
saw unit having a saw blade mounted therecon, and a support
mechanism for supporting the miter saw unit for rightward
and leftward pivotal movement relative to the base, the
support mechanism including a first member on one side of
the base and the miter saw unit and a second member on the
other side of the base and the miter saw unit, and the first
member and the second member being pivotable relative to
cach other about a pivotal axis, the improvement compris-
ng:

a stopper mechanism disposed between the first member

and the second member for holding the miter saw unit
in a vertical position;

said stopper mechanism including:
a first pressing member mounted on the first member;

a first biasing member for biasing the first pressing
member; and

an abutting surface provided on the second member for
abutment of the first pressing member, the abutting,
surface having a recess formed therein;

the pressing member being brought to automatically

engage the recess by the biasing force of the first

biasing member when the miter saw unit 1s pivoted

from a laterally pivoted position to the vertical position.

The 1nvention will become more apparent from the

appended claims and the description as it proceeds in
connection with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a miter saw according to a first
embodiment of the present invention;

FIG. 2 1s a front view of the miter saw and showing the
state where the miter saw 1s pivoted 1n both right and left
directions;

FIG. 3 1s a vertical sectional view of a support mechanism
of the miter saw;

FIG. 4 1s a sectional view taken along line IV—IV 1n FIG.
3;
FIG. § 1s a sectional view taken along line V—V 1n FIG.
3;
FIG. 6 1s a sectional view of a support mechanism of a

miter saw according to a second embodiment of the present
mvention;

FIG. 7 1s a sectional view taken along line VII—VII 1n
FIG. 6;

FIG. 8 1s a sectional view of a support mechanism of a
miter saw according to a third embodiment of the present
invention;

FIG. 9 1s a front view of an upper part of a plate and
showing the positional relationship between balls and

recesses of a stopper mechanism of the miter saw of the third
embodiment;

FIG. 10(A) 1s an explanatory sectional view showing the
positional relationship between the balls and the recesses
immediately before the miter saw unit reaches the vertical
position;
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FIG. 10(B) 1s a view similar to FIG. 10(A) but showing
the state where the miter saw unit 1s 1n the vertical position;
and

FIGS. 11(A) and 11(B) are view similar to FIGS. 10(A)
and 10(B), respectively, but showing a modification of the
third embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

First to third embodiments of the present invention will
now be explained with reference to the drawings.

The first embodiment of the present invention will be
explained with reference to FIGS. 1 to S.

A miter saw 1 incorporating a stopper mechanism 10 1s
shown 1n FIGS. 1 and 2 1n side view and front view,

respectively.

The miter saw 1 generally comprises a base 2, a turntable
3 rotatably supported on the base 2, a support arm 4
supported for rightward and leftward pivotal movement on
the rear portion (left side portion as viewed in FIG. 1) of the
turntable 3 by means of a support mechanism 7, and a miter
saw unit S mounted on a front end of the support arm 4 and
1s vertically pivotable relative to the support arm 4 about a
fulcrum 3a.

The miter saw unit 5 1n right and left pivoted positions 1s
shown in FIG. 2 by chain lines. In a normal cutting
operation, the miter saw unit 5 1s held 1n a vertical position
shown by solid lines or i1s held 1 a position within a left
pivotal range. In a particular cutting operation, the miter saw
unit 5 1s held 1n a position within a right pivotal range. In this
embodiment, a motor 3b 1s positioned on the right side of the
miter saw unit 3, so that the right pivotal range 1s limited to
about 45° to prevent interference between the motor 5b and
the turntable 3.

A circular saw blade 5c¢ 1s mounted on the miter saw unit
5 and 1s rotatably driven by the motor 5b. A safety cover 5d
1s mounted on the miter saw unit 5 so as to normally cover
an exposed half of the saw blade 5c. The safety cover 5d 1s
movable to uncover the exposed half of the saw blade Sc as
the miter saw unit 5 1s pivoted downwardly from 1ts upper-
most position.

The support arm 4 1s supported on the turntable 3 by
means of the support mechanism 7 including a pair of slide
bars 6 (see FIGS. 3 and 5). The slide bars 6 are supported by
the lower portion of the turntable 3 and are slidable relative
to the turntable 3 in the forward and rearward direction (left
and right directions as viewed in FIG. 1), so that the miter
saw unit 5§ as well as the support arm 4 1s slidably movable
relative to the turntable 3 within a predetermined range in
the forward and rearward directions.

The stopper mechanism 10 1s assembled 1nto the support

mechanism 7. The construction of the support mechanism 7
1s shown 1n FIGS. 3 to 5.

The support mechanism 7 includes a base side member
20, a saw umit side member 21, a support shaft 22 for
pivotally connecting the saw unit sidde member 21 to the base
side member 20, a lock screw 23 for fixing the position of
the saw unit side member 21 relative to the base side
member 20, and the stopper mechanism 10 described above.

The base side member 20 1s fixedly mounted on rear ends
of the slide bars 6 and has a substantially cylindrical
coniiguration. The support shaft 22 1s inserted into a central
boss portion (not numbered) of the base side member 20.

The saw unit side member 21 also has a substantially
cylindrical configuration and has an open front end which 1s
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4

slidably fitted on an annular flange portion 20a formed on an
open rear end of the base side member 20, so that the saw
unit side member 21 1s rotatable relative to the base side
member 20. The support shaft 22 1s also inserted into a
central boss portion (not numbered) of the saw unit side
member 21. A nut 22a 1s threadably engaged with a rear end
of the support shaft 22. When the nut 22a 1s tightened, the
saw unit side member 21 1s fixed 1 position relative to the
base side member 20 1n the axial direction of the support
shaft 22 but 1s rotatable relative to the base side member 20.

As shown 1n FIG. 3, a stopper protrusion 21e 1s disposed
within the saw unit side member 21 and 1s formed integrally
therewith. On the other hand, as shown 1n FIG. §, a pair of
stopper bolts 26 are 1n engagement with the base side
member 20 and are positioned such that their axes are
directed toward both lateral sides of the stopper protrusion
21e. When the saw unit sidde member 21 is rotated relative
to the base side member 20, the stopper protrusion 21e abuts
on an 1nner end of any one of the stopper bolts 26, so that
the saw unit side member 21 cannot be rotated further. The
range ol rotation of the saw unit side member 21 can be
varied by adjusting the driving amount of the stopper bolts
26, so that the range of inclination of the saw blade Sc
relative to 1ts vertical position can be adjusted. The range of
inclination is normally determined as about 45° on each of
the right and left pivotal directions.

As shown 1n FIG. §, an arcuate collar-like part 20b 1s
formed integrally with the lower portion of the base side
member 20 and extends circumierentially of the base side
member 20. An 1nsertion hole 20c¢ for insertion of the lock
screw 23 1s formed in the collar-like part 20b and has an
enlarged front end to form a seat for a head of the lock screw
23. As shown 1 FIGS. 3 and 4, a collar-like part 21a 1s
formed integrally with the lower portion of the saw unit side
member 21 and confronts the collar-like part 20b of the base
side member 20. A slot 21b 1s formed 1n the collar-like part
21a and has a configuration elongated in a circumferential
direction about the support shaft 22. The lock screw 23
extends from the 1nsertion hole 20c¢ 1nto the slot 21b and has
a rear end protruding outwardly from the rear surface of the
collar-like part 21a. A lock lever 24 1s threadably engaged
with the rear end of the lock screw 23. Thus, the saw unit
side member 21 1s fixed 1n position 1n the rotational direction
relative to the base side member 20 when the lock lever 24
1s tightened or turned in one direction. The saw unit side
member 21 1s permitted to rotate relative to the base side
member 20 when the lock lever 24 1s loosened or turned in
a reverse direction, so that the miter saw unit S 1s pivotable
relative to the turntable 2 within a movable range of the lock
screw 23 relative to the slot 21b.

As 1s best seen from FIG. 4, a coiled torsion spring 25 1s
fitted about the central boss portion of the base side member
20 which receives the support shatt 22. A pair of engaging
protrusions 20d and 20¢ are formed integrally with the base
side member 20 and are positioned within the base side
member 20 below the support shaft 22. The engaging
protrusions 20d and 20¢ are spaced from each other in the
circumferential direction of the base side member 20. On the
other hand, a hook protrusion 21c¢ 1s formed integrally with
the saw unit side member 21 and 1s positioned within the
saw unit side member 21 below the support shaft 22. The
engaging protrusions 20d and 20e¢ as well as the hook
protrusion 21c are positioned between both ends 25a and
25b of the torsion spring 25.

As the miter saw unit 5 1s pivoted from the vertical
position 1n the left side direction in FIG. 4, the saw unit side
member 21 1S rotated 1n the counterclockwise direction, so
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that the hook protrusion 21c¢ abuts on one end 25a of the
torsion spring 25 to rotate the torsion spring 25 1n the same
direction. When the saw unit side member 21 has been
pivoted by a predetermined angle, the other end 25b of the
forsion spring 25 abuts on the engaging protrusion 20¢
positioned on the left side, so that the other end [25a] 255
cannot be moved further. As the result, the torsion spring 25
applies the biasing force to the saw unit side member 21 1n
the direction opposite to the rotational direction of the same
(a direction in which the miter saw unit 5 is returned to the
vertical position). The same operation is performed when the
miter saw unit 5 1s pivoted 1n the right side direction 1n FIG.
4. Thus, the biasing force of the torsion spring 25 is not
applied to the saw unit side member 21 until the miter saw
unit 5 1s pivoted by the predetermined angle in the left side
or right side direction. When the miter saw unit 5 1s pivoted
further, the torsion spring 25 applies the biasing force to the
saw unit side member 21 opposite to the pivotal direction of
the miter saw unit 5.

With this construction, when the lock screw 23 has been
loosened, without support by hands of the operator, the miter
saw unit 5 may not abruptly be pivoted by its gravity to its
most pivoted position (the position where any of the stopper
bolts 26 abuts on its corresponding stopper protrusion 21¢)
by virtue of the biasing force of the torsion spring 25.
Therefore, the stopper bolts 26 and the stopper protrusions
21¢ as well as their associated parts may not be damaged. In
addition, the operation for returning the miter saw unit §
from the laterally pivoted position to the vertical position
can be easily performed with the aid of the torsion spring 235,
so that the operation for positioning the miter saw unit 5 to
the vertical position can be easily performed. In FIG. 4, the
torsion spring 25 and the hook protrusion 21c¢ are indicated
by solid lines when the miter saw unit 5 or the saw blade Sc
1s 1n the vertical position, and the torsion spring 25 and the
hook protrusion 21c are indicated by chain lines when the
miter saw unit 3 1s 1n the right and left pivoted positions.

The vertical stopper mechanism 10 will now be
explained. The vertical stopper mechanism 10 1s disposed at
the upper portion of the support mechanism 7 and mainly
includes a ball 12 made of steel, a compression spring 11 for
biasing the ball 12, a plate 13 having a recess 13a for partly
receiving the ball 12, and a pair of adjusting screws 14 for
adjusting the position of the plate 13.

A retainer hole 201 1s formed 1n the upper portion of the
base side member 20 and extends therethrough 1n parallel to
the axis of the support shaft 22 or the pivotal axis of the
miter saw unit 5. The ball 12 and the spring 11 are fitted into
the retainer hole 201f. A stopper screw 11a 1s screwed 1nto an
enlarged front portion of the retainer hole 20f so as to close
the front open end of the retainer hole 201. In the mounting
state, the ball 12 partly extends from the rear open end of the
retainer hole 20f by the biasing force of the spring 11.

A stepped portion 21d 1s formed along the inner periphery
of the front end of the saw unit side member 21 so as to form
an annular recess having the same axis as the support shaft
22. The stepped portion 21d cooperates with the annular
flange portion 20a of the base side member 20 to form a
ouide for the plate 13, so that the plate 13 1s shidably
movable 1n the circumferential direction along the stepped
portion 21d. Here, the plate 13 has a curved outer periphery
which corresponds to the configuration of the inner periph-
ery of the stepped portion 21d.

As 1s best shown 1n FIG. 4, the plate 13 has a crescent-like
configuration and extends circumfierentially along the
stepped portion 21d and has a circum{ierential length slightly
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longer than half the circumferential length of the stepped
portion 21d, so that the plate 13 1s rotatable along the
stepped portion 21d but 1s not movable in the diametrical
direction of the base side member 20. If the plate 13 1s
designed to have a circumierential length shorter than half
the circumierential length of the stepped portion 21d, it 1s
required to incorporate a special measure for preventing the
plate 13 from moving i1n the diametrical direction. For
example, the plate 13 may be rotatably supported by the
central boss portion of the saw unit side member 21 which
receives the support shaft 22. Otherwise, the plate 13 may
have a complete annular configuration. The plate 13 1is
incorporated for permitting adjustment of the position of the
recess 13a by a suitable range, and therefore, the plate 13
may have a smaller size as long as the recess 13a can be
formed 1n the plate 13. However, if the plate 13 has such a
smaller size, a special support structure must be 1ncorporated
as described above. This may result in complicated con-
struction of the miter saw. An embodiment 1incorporating a
complete annular plate 1s shown 1n FIG. 6 and will be
explained later.

In the first embodiment, the recess 13a 1s a through hole
formed 1n the plate 13 and 1s positioned substantially cen-
trally in the circumferential direction of the plate 13. The
recess 13a has a diameter slightly smaller than the diameter
of the ball 12. The plate 13 has an extension 13b which
extends rearwardly from the inner side of the plate 13 and
which 1s positioned radially inwardly of the recess 13a. The
extension 13b has both lateral sides on which the adjusting
screws 14 are brought to abut.

The adjusting screws 14 are screwed 1nto the saw unit side
member 21 from the outside of the saw unit side member 21,
so that the adjusting screws 14 have inner ends protruding
into the saw unit side member 21. The rotational position of
the plate 13 can be precisely adjusted by adjusting the
driving amount of each of the adjusting screws 14 from the
outside, so that the vertical position of the miter saw unit §
or the vertical position of the saw blade Sc can be easily
adjusted from the outside.

With the stopper mechanism 10 described above, when
the miter saw unit 5 or the saw blade Sc 1s not 1n the vertical
position, the ball 12 1s held 1n abutment on a surface of the
plate 13 but 1s not 1n engagement with the recess 13a. When
the miter saw unit 1s moved by the operator from the pivoted
position to the vertical position, the recess 13a 1s brought to
conifront the ball 12, so that the ball 12 1s automatically
engaged with the recess 13a by the biasing force of the
spring 11. This engaging state 1s maintained by the biasing
force of the spring 11. The operator can therefore feel the
engaging movement of the ball 12 by his hand, so that the
operator can recognize the vertical position of the miter saw
unit 5. Since the engaging state 1s maintained by the biasing
force of the spring 11, the operator 1s not required to hold the
miter saw unit 4 in the vertical position. With the miter saw
unit 5 thus held 1n the vertical position, the operator turns the
lock lever 24 1n one direction so as to fix the saw unit side
member 21 1n position relative to the base side member 20,
so that the miter saw unit 5 can be fixed 1n the vertical
position.

Here, the position of the ball 12 relative to the recess 13a
when engaged 1s always determined at one point by the
centripetal function of the ball 12. Therefore, the vertical
position of the miter saw unit § can be accurately deter-
mined.

In order to laterally pivot the miter saw unit 5 from the
vertical position, the operator turns the lock lever 24 1n the
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reverse direction so as to release the saw unit member 21
from the base side member 20. Then, the operator forces the
miter saw unit S 1n the desired direction to be pivoted, so that
the ball 12 1s removed from the recess 13a against the
biasing force of the spring 11 so as to permit pivotal
movement of the miter saw unit 5. When the miter saw unit
5 has been pivoted to the desired pivotal position, the
operator turns the lock lever 24 so as to fix the saw unit side
member 21 1n position relative to the base side member 20.

Thus, with this embodiment, the miter saw unit 5 can be
pivoted from the vertical position by applying the force to
the miter saw unit 5 in the desired pivotal direction without
any troublesome operations such as an operation for remov-
Ing a stopper pin as required in the conventional miter saw.
In addition, the vertical position of the miter saw unit can be
automatically determined through engagement of the ball 12
with the recess 13a, and the miter saw unit 5 can be held 1n
the vertical position, when the miter saw unit 5 1s moved
from the pivotal position to the vertical position. Therefore,
the operator can easily position the miter saw unit 5 to the
vertical position.

Further, since the vertical position can be determined
through engagement of the ball 12 with the recess 13a, the
ball 12 can be removed from the recess 13a by applying the
force 1n any of the right and left pivotal directions, so that
the miter saw unit § can be easily pivoted from the vertical
position 1n any of the right and left pivotal directions.

As described previously 1 the description of the prior art,
with the conventional miter saw utilizing a stopper pin or a
stopper holder as a vertical stopper, 1t 1s not necessary to
operate the stopper pin as long as the miter saw 1s operated
with the miter saw unit positioned in the vertical position or
a left side pivotal range (normal operational range).
However, when the miter saw unit 1s required to be moved
from the left pivoted position to the right side pivotal range
via the vertical position, the operator must pull the stopper
pin or must move the stopper holder to the retracted position.

In contrast, with the miter saw of the first embodiment,
since the ball 12 can be removed from the recess 13a by
applying the force in any of the right and left pivotal
directions, the operator requires no special operation as
required 1n the conventional miter saw for pivoting the miter
saw unit 5 from the pivoted position in the left side pivotal
range to the pivoted position 1n the right side pivotal range
via the vertical position or vice versa, or for pivoting the
miter saw unit 5 from the vertical position to the right side
pivotal range.

A second and a third embodiment of the present invention
will now be described. These embodiments are modifica-
tions of the first embodiment. Therefore, like members are
orven the same reference numerals and their description will
not be repeated.

The second embodiment will be explained with reference
to FIGS. 6 and 7. This embodiment includes a stopper
mechanism 30 which 1s different from the stopper mecha-
nism 10 of the first embodiment in the configuration of a
plate 31 corresponding to the plate 13 and a support structure
of the plate 31 and in the provision of no stopper bolts 14.

The plate 31 of this embodiment has a complete annular
coniiguration and has the same axis as the support shaft 22
or the pivotal axis of the miter saw unit 5. As 1s best shown
in FIG. 7, an upper portion 31a of the plate 31 1n a range of
about 90° has a width in the diametrical direction of the plate
31 greater than the width of the other portion. A recess 31d
for engagement with the ball 12 1s formed 1n substantially
the central position of the upper portion 31a. An extension
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31b extends radially outwardly from the upper portion 31a
and has an elongated slot 31c¢ formed therein. The elongated
slot 31c¢ has an arcuate configuration about the axis of the
support shaft 22.

The plate 31 1s slidably fitted on an annular flange portion
20al formed on the rear end of the base side member 20. The
annular flange portion 20al 1s slidably mnserted 1nto the front
open end of the saw unit side member 21. In this
embodiment, the retainer hole 201 1s formed on an upper part
20¢ of the base side member 20 positioned outwardly of the
annular flange portion 20al, so that the plate 31 1s circum-
ferentially slidably held between the upper part 20g and a
part 21g of the saw unit side member 21 confronting the
upper part 20g. The part 21¢g constitutes a base portion of the
support arm 4. A fixing screw 32 1s screwed 1nto the part 21g
through the elongated slot 31c of the plate 31, so that the
plate 31 can be fixed 1n position relative to the saw unit side
member 21. By loosening the fixing screw 32, the position
of the plate 31 relative to the saw unit side member 21 can
be adjusted within a range of the length of the elongated hole
31c, so that the vertical position of the miter saw unit 5 or
the saw blade 3¢ can be easily performed from the outside.

The engaging operation of the ball 12 with the recess 31d
by the biasing force of the spring 11 performed when the
miter saw unit 5§ 1s brought to the vertical position 1s the
same as the first embodiment, so that the second embodi-
ment has the same effects as the first embodiment.

The third embodiment will now be explained with refer-
ence to FIGS. 8 to 10. This embodiment 1s characterized in
the provision of a stopper assist mechanism 40 for the
stopper mechanism 7. The stopper assist mechanism 40
mainly 1ncludes a ball 41 made of steel and a recess 45.

As best shown in FIGS. 9, 10(A) and 10(B), a retainer
hole 42 is formed in the [saw] base unit side member 20 in
a position spaced from the retainer hole 20f by an angle of
X about the axis of the support shaft 22 1n the direction
toward the normal pivotal area (left side as viewed in FIG.
9). The retainer hole 42 having the same diameter as the
retainer hole 20f extends 1n parallel to the retainer hole 201,
and the ball 41 having the same diameter as the ball 12 1s
received within the retainer hole 42 together with a com-
pression spring 43 for biasing the ball 41, so that the ball 41
partly extends from the rear opening of the retainer hole 42
in the same direction as the ball 12. A stopper screw 44 1s
screwed 1nto the front opening of the retainer hole 42 so as
to close the front opening and to support the front end of the
spring 43.

The recess 45 for engagement with the ball 41 1s formed
in the plate 13 and has the same diameter as the recess 13a.
As shown 1n FIG. 9, the recess 45 1s spaced from the recess

13a by an angle of Y which 1s slightly greater than the angle
of X between the retainer holes 201 and 42.

As shown in FIGS. 10(A) and 10(B), the recess 45 is
different from the recess 13a in that the recess 45 has a
closed bottom (not numbered), so that the ball 41 may not
simultaneously contact both front and rear edge parts of the
recess 45 1n the pivotal direction when the ball 41 1s 1n
abutment on the bottom of the recess 45 as shown 1n FIG.
10(A). In contrast, the ball 12 is engageable with the recess
13a with the ball 41 abutting on the entire edge including,
both front and rear edge parts of the recess 13a 1n the pivotal
direction since the recess 13a extends throughout the plate

13.

In addition, in this embodiment, the recess 13a 1s posi-
tioned slightly radially inwardly from the position of the
same 1n the first embodiment. Further, the recess 13a of this
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embodiment 1s elongated 1n the radial direction of the plate
13. On the other hand, the recess 45 1s displaced radially
outwardly from the recess 13a by a distance of D, so that the
ball 12 may not engage the recess 45 or the ball 41 may not
engage the recess 13a when the miter saw unit 5 1s pivoted
or when the saw unit side member 21 is rotated relative to
the base side member 20. Because of such displacement
between the recesses 13a and 45 1n the radial direction, the
retainer holes 20f and 42 as well as the balls 12 and 41 are
displaced from each other by the same distance of D 1n the
radial direction.

As with the recess 13a, the recess 45 1s elongated in the
radial direction of the plate 13, so that the mner and outer
cdge parts of the recess 45 as well as the 1nner and outer edge
parts of the recess 13a serve as relief parts on which the ball
41 as well as the ball 12 may not abut. Thus, when the miter
saw unit 5 1s 1n the vertical position, the ball 12 engages the
recess 13a with the ball 12 abutting only on the front and rear
cdge parts of the recess 13a, and the ball 41 engages the
recess 45 with the ball 41 abutting only on the front edge part

of the recess 45. The balls 12 and 41 are therefore held 1n
position relative to the plate 13.

With the stopper mechanism 40 thus constructed, when
the miter saw unit 5 1s pivoted from the right side pivoted
position (not normally used) toward the vertical position, the
plate 13 is moved in the right direction in FIG. 10(A)
(indicated by an arrow in FIG. 10(A)), the ball 41 is brought
to engage the recess 45 and to abut on the bottom thereof
immediately before the ball 12 1s brought to engage the

recess 13a (see FIG. 10(A)).

In this state, the ball 12 1s not completely engaged with the
recess 13a, so that the spring 11 applies the biasing force to
the plate 13 in the right direction (the direction of arrow) by
means of the ball 12. Since the ball 41 1s 1n abutment on the
bottom of the recess 45 1n this state, the force of the spring
43 does not serve to move (rotate) the plate 13. Thus, the
plate 13 in the state shown in FIG. 10(A) may not be held
in position relative to the base side member 20 but 1s forced
to rotate in the right direction as viewed in FIG. 10(A), so
that the ball 12 1s consequently brought to completely
engage the recess 13a as shown in FIG. 10(B).

As the ball 12 1s brought to completely engage the recess
13a, the ball 41 1s moved from the position 1n abutment on
the bottom of the recess 45 to ride onto the front edge part
of the recess 45. Since the ball 41 1s biased by the spring 43
to extend toward the plate 13, the spring 43 applies a force
to move (rotate) the plate 13 in the left direction as viewed
in FIG. 10(B) indicated by an arrow in this figure by means
of the ball 41. Such a force produced by the spring 43 may
push, together with the plate 13, the ball 12 which 1s
completely engaged with the recess 13a, so that the ball 12
1s pressed on the left side part of the inner surface of the
retainer hole 20f. The vertical position of the miter saw unit
5 1s thus determined.

As described above, 1 the vertical position of the miter
saw unit 5, the ball 12 is pressed on the inner surface of the
retainer hole 20f by means of the stopper assist mechanism
40. Therefore, even 1f a gap exists between the ball 12 and
the 1nner surface of the retainer hole 201 due to the difference
in machining accuracy between the ball 12 and the retainer
hole 201 or some other reason, the vertical position can be
accurately determined.

The third embodiment may be modified 1n various man-
Ners.

For example, since the rear edge part of the recess 45 does
not assist 1n producing the force to move the plate 13, a
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cut-out portion 45a serves as a relief portion may be formed
on the rear edge part of the recess 45 as indicated by chain

lines in FIG. 10(A).

In addition, the recess 45 may be formed as a through hole
having a diameter to permit the ball 41 to pass through that
through hole. In this case, a rib (not shown) which may be
a part of the saw unit sidde member 21 may be positioned on
one side of the recess 45 opposite to the retainer hole 42 for

preventing the ball 41 from being removed from the recess
45.

Further, although in the third embodiment, the angle Y
between the recesses 13a and 45 1s greater than the angle X
between the balls 12 and 41, the angle Y may be smaller than
the angle X. In such a case, in the vertical position of the
miter saw unit 3, the ball 41 1s ridden onto the rear edge part
of the recess 45 so as to produce a force to move (rotate) the
plate 13 in the right direction in FIG. 10(B), so that the ball
12 1s pressed on the right side part of the inner surface of the
retainer hole 201f. In this case, the cut-out portion 45a may
be formed on the left side of the recess 45.

Thus, the provision of the difference between the angles
X and Y 1s a requirement for utilizing the biasing force of the
spring 43 to press the ball 12 on the mner surface of the
retainer hole 201.

Meanwhile, as described in connection with the first
embodiment, the motor 5b 1s positioned on the right side of

the miter saw unit 5 or 1s positioned on the left side of the
recess 13a in FIGS. 10(A) and 10(B). Thus, with the

arrangement shown 1n FIGS. 10(A) and 10(B), the direction
of the force applied by the stopper assist mechanism 40 to
the ball 12 1s the same as the direction of the force applied
by the gravity of the motor Sb to the plate 13. Therefore, the
arrangement shown in FIGS. 10(A) and 10(B) is preferable
since the force applied by the stopper assist mechanism 40
may not be reduced by the force produced by the gravity of
the motor 3b.

A further modification is shown in FIGS. 11(A) and
11(B). In this modification, the recess 45 is replaced by a
through hole 55 which has a diameter smaller than the
diameter of the recess 13a. In addition, the force of the
spring 43 1s determined to be smaller than the force of the
spring 11.

With this modification, when the miter saw unit 5§ 1s
pivoted from the right side pivoted position (not normally
used) toward the vertical position, the plate 13 is moved in
the right direction as viewed in FIG. 11(A) (indicated by an
arrow in FIG. 11(A)), the steel ball 41 is brought to engage

the recess 35 immediately before the ball 12 1s brought to
engage the recess 13a (see FIG. 11(A)).

In this state, the ball 12 1s not completely engaged with the
recess 13a, so that the spring 11 applies the biasing force to
the plate 13 in the right direction (the direction of arrow) by
means of the ball 12. Since the ball 41 1s 1n engagement with
the recess 535 1n this state, the force of the spring 43 does not
serve to move (rotate) the plate 13. Since the diameter of the
recess 55 1s smaller than the recess 13a and the force of the
spring 43 1s smaller than the spring 11, the ball 41 1is
removed from the recess 55 by the force of the spring 11
applied to the plate 13 via the ball 12, so that the ball 12 1s
consequently brought to completely engage the recess 13a as
shown in FIG. 11(B).

As the ball 12 1s brought to completely engage the recess
13a, the ball 41 1s moved to ride onto the front edge part of
the recess 45. Since the ball 41 1s biased by the spring 43 to
extend toward the plate 13, the spring 43 applies a force to
move (rotate) the plate 13 in the left direction as viewed in
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FIG. 11(B) indicated by an arrow in this figure by means of
the ball 41. As the result, the ball 12 1s pressed on the left

side part of the inner surface of the retainer hole 201, so that
the vertical position of the miter saw unit 5 1s determined 1n
the same manner as described m connection with FIGS.

10(A) and 10(B).
Although 1n the first to second embodiments, the balls 12

and 41 are utilized as pressing members, they may be
replaced by pins having hemispherical ends.

In addition, the same construction can be adapted to a
miter saw which does not include the slide shafts 6, and to
a miter saw which 1s fixedly placed on a work place. Further,
the same construction can be adapted to a miter saw having
slide shafts positioned between a support arm and a miter
saw unit.

While the invention has been described with reference to
preferred embodiments thereof, it 1s to be understood that
modifications or variations may be ecasily made without
departing from the spirit of this invention which 1s defined
by the appended claims.

What 1s claimed 1s:

1. In a miter saw comprising a miter saw base for placing
a work thereon, a miter saw unit having a saw blade mounted
thereon, and a support mechanism for supporting the miter
saw unit for both rightward and leftward pivotal movement
in pivotal directions from and to a vertical position relative
to the base, the support mechanism including a first side
member on one of the base and the miter saw unit and a
second side member on the other of the base and the miter
saw unit, the first side member and the second side member
being pivotable relative to each other about a pivotal axis,
said first side member being fixed to said one of the base and
the miter saw unit for precluding movement therecbetween
about said pivotal axis, said second side member being fixed
to said other of the base and the miter saw unit for precluding
movement therebetween about said pivotal axis, the
Improvement comprising:

a stopper mechanism disposed between the first side

member and the second side member for releasably
holding the miter saw unit 1n a vertical position;

said stopper mechanism including:

a first pressing member mounted on and extendible
relative to the first side member toward said second
side member, the first pressing member comprising a
semispherical surface;

first biasing means for resiliently biasing said {first
pressing member toward said second side member;
and

[an] a plate defining a substantially vertically oriented
abutting surface [provided] adjustably disposed on
said second side member [with], wherein said semi-
spherical surface of the first pressing member is
resiliently biased [thercagainst], against the plate,
the position of said plate is adjustable in the circum-
fereniial dirvection about the pivotal axis and a first
recess is formed within said abutting surface [having
a first recess formed therein];

said semispherical surface of the first pressing member
automatically engaging in and being retained 1n said
first recess by a biasing force of said first biasing
means upon positioning of said miter saw unit in the
vertical position relative to said base, wherein the
engagement of said first pressing member 1n said first
recess indicates the vertical positioning of said miter
saw unit and said semispherical surface of the first
pressing member automatically disengages from
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said first recess upon application of a lateral force to
the miter saw unit or the support mechanism and
wherein each of the first and second side members
has a substantially cylindrical configuration.

2. The miter saw as defined 1n claim 1 wherein said first
pressing member 1s biased by said first biasing means 1n a
direction parallel to the pivotal axis of the miter saw unit.

3. The miter saw as defined 1n claim 2 wherein said first
pressing member comprises a first ball, and wherein said
first recess has a substantially circular configuration with a
peripheral edge, so that said first ball 1s 1n engagement with
said first recess with said first ball being pressed onto the
peripheral edge of said first recess when the miter saw unit
1s 1n the vertical position.

[4. The miter saw as defined in claim 1 wherein said
abutting surface having said first recess 1s formed on a plate
mounted on the second side member, and wherein the
position of said plate relative to the second side member 1s
adjustable .}

5. The miter saw as defined in claim [4] / wherein each
of the first and second side members has a substantially
cylindrical configuration|, and wherein the position of said
plate 1s adjustable 1n a the circumferential direction about
the pivotal axis of the miter saw unit].

6. The miter saw as defined in claim [5] 7 wherein said
second side member has an inner periphery with a circum-
ferential length, said plate being slidably movable along the
inner periphery of the second side member, and wherein said
plate has a circumferential length greater than half the
circumferential length of the mner periphery of the second
side member.

7. The miter saw as defined in claim [S] 7/ further
including adjusting means operable from outside of the
miter saw for adjusting the position of said plate.

8. The miter saw as defined 1n claim 7 wherein said
adjusting means 1ncludes a stopper portion formed on said
plate and a pair of bolts threadably engaged with the second
side member and disposed on both sides of said stopper
portion, each of said bolts having a head positioned outside
of the second side member and a shank end positioned
within the second side member, so that said stopper portion
of said plate 1s fixed between said shank ends of said bolts.

9. The miter saw as defined in claim [5] / wherein said
plate has an annular configuration and 1s disposed between
confronting ends of the first side member and the second
side member, wherein said plate has an outer peripheral part
extending outwardly from the {first side member, and
wherein said outer peripheral part 1s secured to the second
side member by means of a screw which 1s 1nserted into said
outer peripheral part through a slot formed in said outer
peripheral part and elongated i1n the circumierential
direction, so that the position of said plate 1s adjustable
within the length of said slot.

10. The miter saw as defined 1n claim 2 and further
including a stopper assist means for pressing the first side
member and the second side member relative to each other
in the pivotal direction of the miter saw unit when the miter
saw unit 1s 1n the vertical position with said first pressing
member being 1in engagement with said first recess by the
biasing force of said first biasing means.

11. The miter saw as defined 1n claim 10 wherein said
miter saw unit includes a motor positioned on one lateral
side 1n the pivotal directions of the miter saw unit when the
miter saw unit 1s 1n the vertical position, wherein the first
side member 18 fixed on the base, and the second side
member 1s fixed on the miter saw unit, and wherein said
stopper assist mechanism 1s operable to force the second
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side member 1n a direction toward the pivotal direction on
the same lateral side as said motor.

12. The miter saw as defined 1n claim 10 wherein said
stopper assist means 1includes a second pressing member and
second resilient biasing means mounted on the first side
member, and 1ncludes a second recess formed 1n said abut-
ting surface [provided] defined on the [second side member}
plate, said second pressing member being engageable with
said second recess, and said second pressing member riding
onto a peripheral edge part of said second recess on one side
in the pivotal directions when the miter saw unit 1s 1n the
vertical position, so that said second pressing member
biased by said second resilient biasing means applies a
pressing force to the first side member 1n one of the pivotal
directions of the miter saw unit.

13. The miter saw as defined 1n claim 12 wherein said first
recess and said second recess are formed in said abutting
surface at different positions from each other in a radial
direction about the pivotal axis, and wherein said {first
pressing member and said second pressing member are
mounted on the second side member at different positions
from each other 1n the radial direction.

14. In a miter saw comprising a miter saw base for placing
a work thereon, a miter saw unit having a saw blade mounted
thereon, and a support mechanism for supporting the miter
saw unit for both rightward and leftward pivotal movement
in pivotal directions from and to a vertical position relative
to the base, the support mechanism including a first member
on one side of the base and the miter saw unit and a second
member on the other side of the base and the miter saw unit,
and the first member and the second member being pivotable
relative to each other about a pivotal axis, the improvement
comprising:

a stopper mechanism disposed between the first member
and the second member for holding the miter saw unit
in a vertical position;

said stopper mechanism including:

a first pressing member mounted on the first member;

first biasing means for biasing said first pressing mem-
ber; and

an abutting surface provided on said second member
for abutment of said first pressing member, said
abutting surface having a first recess formed therein;

said first pressing member being brought to automati-
cally engage said first recess by a biasing force of
said first biasing means when the miter saw unit 1s
pivoted from a laterally pivoted position to the
vertical position, said first pressing member being
biased by said first biasing means toward the second
member 1n a direction parallel to the pivotal axis of
the miter saw unit, a stopper assist means for press-
ing the first member and the second member relative
to each other 1n the pivotal direction of the miter saw
unit when the miter saw unit 1s 1n the vertical
position with said first pressing member being 1n
engagement with said first recess by the biasing force
of said first biasing means, said stopper assist means
including a second pressing member and second
biasing means mounted on the first member, and
including a second recess formed 1n said abutting
surface provided on the second member, said second
pressing member being engageable with said second
recess, and said second pressing member riding onto
a peripheral edge part of said second recess on one
side 1n the pivotal directions when the miter saw unit
1s 1n the vertical position, so that said second press-
ing member biased by said second biasing means
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applies a pressing force to the first member 1n one of
the pivotal directions of the miter saw unit,

said first pressing member comprising a first ball;

said second pressing member comprises a second ball;

cach of said first and second recesses has a substantially
circular configuration, so that said first and second
balls are partly received by said first and second
recesses, respectively; and

when the miter saw unit 1n the vertical position, said
first ball engages said first recess with said first ball
abutting on opposed peripheral edge parts 1n the
pivotal directions of the miter saw unit, and said
second ball 1s engaged with and partially on said
peripheral edge part of said second recess.

15. The miter saw as defined in claim 14 wherein the
center of said first ball and the center of said second ball are
angularly displaced by an angle X about the pivotal axis of
the miter saw unit, and the center of said first recess and the
center of said second recess are angularly displaced by an
angle Y which 1s different from said angle X.

16. The miter saw as defined 1n claim 14 wherein said
second recess has a bottom on which said second ball abuts
when said second ball 1s 1n engagement with said second
recess.

17. The miter saw as defined 1n claim 14 wherein said first
ball and said second ball have the same diameter, wherein
said first recess and said second recesses are through holes,
wherein the diameter of said second recess 1s smaller than
the diameter of said first recess, and wherein the biasing
force of said second biasing means i1s smaller than the
biasing force of said first biasing means.

18. A miter saw comprising.

a base adapted to support a workpiece,
a saw unit comprising a saw blade,
a base side member connected to the base,

a saw unit side member connected to the saw unii,
wherein the saw unit side member is arranged and
constructed to pivor relative to the base side member
about a pivotal axis,

a first one of the base stde member and the saw unit side
member comprising a first substantially horizontally
oriented retainer hole, a second horizontally oriented
retainer hole, a first compression spring disposed
within the first retainer hole and a second compression
spring disposed within the second retainer hole, the
first retainer hole being spaced from the second
retainer hole by an angle X about the pivotal axis, and

a second one of the base side member and the saw unit
side member comprising a first recess having a first
diameter and a second recess spaced from the first
recess by angle Y about the pivotal axis, wherein X is
different from Y, and alignment of the first recess and
the first retainer hole represents a vertical position, or
a substantially vertical position, of the saw unit relative
fo the base,

a first pressing member selected from the group consisting
of a ball and a hemispherical pin and being at least
parttally disposed within the first retainer hole and
biased in the horizontal direction by the first compres-
sion spring toward the first recess, the first pressing
member having a second diameter, wherein the second
diameter is greater than the first diameter so that the
first pressing member only partially engages the recess
when the saw unit is positioned vertically, or substan-
tially vertically, relative to the base and

a second pressing member selected from the group con-
sisting of a ball and a hemispherical pin and being at
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least partially disposed within the second retainer hole,
the second compression spring biasing the second
pressing member toward the second recess, wherein the
second pressing member at least partially engages the
second recess when the saw unit is vertically
positioned, or substantially vertically positioned, rela-
live to the base.

19. A miter saw as in claim 18, further comprising a
support shaft rotatably supporting the base side member and
the saw unit side member.

20. A miter saw as in claim 18, further comprising a lock
screw adapted to releasably lock the saw unit side member
relative to the base side member:

21. A miter saw as in claim 18, wherein the second recess
has a closed bottom.

22. A miter saw as in claim 18, wherein the angle Y is
slightly greater than angle X.

23. A miter saw as in claim 22, wherein one of the first
recess and the second recess is disposed slightly radially
inward from the other of the first recess and the second
recess.

24. A miter saw as in claim 18, wherein the second recess
is a through hole having a diameter smaller than the first
diameter of the first recess.

25. A miter saw as in claim 24, wherein the second
compression spring has a greater biasing force than the first
COMPression Spring.

20. A miter saw, comprising:

a base adapted to support a workpiece,

a support shaft secured to the base,

a saw unit pivotable about the support shaft from a left
bevel angle position through a vertical position to a

right bevel angle position and vice versa,

a first pressing member selected from the group consisting
of a ball and a hemispherical pin,

a second pressing member selected from the group con-
sisting of a ball and a hemispherical pin,

a first compression spring substantially horizontally dis-
posed between the first pressing member and one of the
base and the saw unii, wherein the first pressing
member 1s biased towards the other of the base and the
saw unil,

a second compression spring disposed between the sec-
ond pressing member and one of the base and the saw
unit, wherein the second pressing member is biased
fowards the other of the base and the saw unit, and

a substantially vertically oriented abutting surface
defined by the other of the base and the saw unit,
wherein the first pressing member (1) engages a first
recess in the abutting surface in order to releasably
secure the saw unit in the vertical position and (2)
disengages from the first recess upon application of a
lateral force to the saw unit, and the second pressing
member engages a second recess defined in the abut-
ling surface when the saw unit is in the vertical
position, and wherein the first pressing member and
second pressing member are disposed slightly farther
apart than the first recess and the second recess.

27. A miter saw as in claim 26, wherein the second recess

has a closed bottom.

28. A miter saw as in claim 26, wherein one of the first
recess and the second recess is disposed slightly radially
inward from the other of the first recess and the second
recess.

29. A miter saw as in claim 20, wherein the center of the
first pressing member and the center of the second pressing
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member are angularly displaced by an angle X about a

pivotal axis of the support shaft, and the center of the first

recess and the center of the second recess are angularly
displaced by an angle Y, which is different from said angle
X.

30. A miter saw as in claim 26, wherein the second recess
has a bottom on which the second pressing member abuits
when the second pressing member at least partially engages
the second recess.

31. A miter saw as in claim 26, wherein the first pressing
member and the second pressing member have the same
diameter, the first recess and the second recess are through
holes, the diameter of the second recess is less than the
diameter of the first recess, and the biasing force of the
second compression spring is less than the biasing force of
the first compression spring.

32. A compound miter saw COmMpPrising:

a base,

a turntable rotatably supported on the base and adapted
o support a workpiece,

a support arm pivotally secured to the base,

a saw unit coupled to the support arm and capable of
pivoring with respect to the turntable from a left bevel
angle position through a vertical position to a right
bevel angle position and vice versa,

a first ball,

a first compression spring substantially horizontally dis-
posed between the first ball and one of the base and the
saw unit, wherein the first ball is biased towards the
other of the base and the saw unit,

a substantially vertically oriented abuiting surface
defined by the other of the base and the saw unit,
wherein a first recess 1s defined within the abuiting
surface, the diameter of the first ball being greater than
the diameter of the first recess, and wherein the first
ball (1) only partially engages the first recess in the
verfical position in order fo releasably retain the saw
unit in the vertical position and (2) disengages from the
first recess upon application of a lateral force to the
saw unil,

a second ball and

a second compression spring substanitially horizontally
disposed between the second ball and one of the base
and the saw unit, wherein the second compression
spring biases the second ball towards the other of the
base and the saw unit, wherein a second recess is
defined in the abutiing surface, the diameter of the
second ball is greater than the diameter of the second
recess and the first ball and second ball are disposed
slightly farther apart than the first recess and the
second recess.

33. A compound miter saw as in claim 32, wherein the
second ball (1) only partially engages the second recess in
order to releasably retain the saw unit in the verfical
position and (2) disengages from the second recess upon
application of a lateral force to the saw unit.

34. A compound miter saw as in claim 32, wherein one of
the first recess and the second recess is disposed slightly
radially inward from the other of the first recess and the
second recess.

35. A miter saw as in claim 32, wherein the center of the
first ball and the center of the second ball are angularly
displaced by an angle X with respect to a pivotal axis of the
support arm, and the center of the first recess and the center
of the second recess are angularly displaced by an angle Y,
which angle Y is different from said angle X.
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36. A miter saw as in claim 32, wherein the first ball and second recess, the center of the first ball and the center of the
the second ball have the same diameter, the first recess and second ball are angularly displaced by an angle X with
the second recess are through holes, the diameter of the respect to a pivotal axis of the support arm, and the center

second recess s smaller than the diameter of the first recess,
and the biasing force of the second compression spring is 5
less than the biasing force of the first compression spring.
37. A compound miter saw as in claim 36, wherein one of
the first recess and the second recess is disposed slightly
radially inward from the other of the first recess and the

of the first recess and the center of the second recess are

angularly displaced by an angle Y, which angle Y is different
from said angle X.
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