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(54) Miter saw

(57) An improved miter saw comprises a base as-
sembly, a table rotatably attached to the base assembly,
a saw assembly pivotably attached to the table, a wear

ring non-fixedly attached between the base assembly
and the table and wear ring. Other inventions are de-
scribed herein.
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Description

[0001] The invention relates to miter saws.
[0002] Miter saws are power tools typically comprising
a base assembly, a table rotatably attached to the base
assembly (for allowing the user to change the miter angle)
and a saw assembly pivotably attached to the table so
that the saw assembly can move downwardly for cutting.
The saw assembly typically includes a blade and a motor
driving the blade.
[0003] It is well known in the art to provide a wear ring
between the base assembly and the table to minimize
binding and friction therebetween.
[0004] Usually the wear ring consists of a metal ring
disposed between the table and the base assembly. Typ-
ically this metal ring is bolted down onto the base assem-
bly or the table so that the wear ring does not rotate.
[0005] It is an object of the invention to provide a miter
saw with a better wear system. In accordance with the
present invention, an improved miter saw is disclosed.
An improved miter saw comprises a base assembly, a
table rotatably attached to the base assembly, a saw as-
sembly pivotably attached to the table, a wear ring non-
fixedly attached between the base assembly and the ta-
ble and wear ring. Other inventions are described herein.
[0006] Additional features and benefits of the present
invention are described, and will be apparent from the
accompanying drawings and detailed description below.
[0007] The accompanying drawings illustrate pre-
ferred embodiments of the invention according to the
practical application of the principles thereof, and in
which:

FIG. 1 is an elevated front perspective view of a miter
saw according to the invention;
FIG. 2 is an exploded view of the base assembly;
FIG. 3 is a cross-sectional view of the improved miter
lock mechanism of FIG. 1, along line III-III as shown
in FIG. 1;
FIG. 4 is a partial cross-sectional view of the miter
lock mechanism of FIG. 3, along line IV-IV as shown
in FIG. 3;
FIG 5 is partial cross-sectional view of the miter lock
mechanism where FIG. 5A and 5B show different
operational positions of the miter lock mechanism.
FIG. 6 is a partial front view of the bevel scale mech-
anism according to the invention.
FIG. 7 is side view of the bevel scale mechanism of
FIG. 6;
FIG. 8 is a close up view of the pointer of FIG. 6 and 7;
FIG. 9 illustrates a second embodiment of the bevel
scale mechanism according to the invention, where
FIG. 9A and 9B show different positions of the point-
er;
FIG. 10 is a partial side view of the upper blade guard
and pivot blade according to the present invention;
FIG. 11 is a partial cross-sectional view of along line
XI-XI as shown in FIG. 10;

FIG. 12 is a partial cross-sectional view along line
XII-XII as shown in FIG. 10;
FIG. 13 is a partial cross-sectional view along line
XIII-XIII as shown in FIG. 10;
FIG. 14 illustrates a first fixture mount according to
the invention;
FIG. 15 illustrates a second fixture mount according
to the invention; and
FIG. 16 is a partial cross-sectional view of the pivot
plate/lower blade guard assembly.

[0008] The invention is now described with reference
to the accompanying figures, wherein like numerals des-
ignate like parts. FIG. 1 shows a power tool 10. Persons
skilled in the art should recognize that the power tool 10
may be a chop saw, miter saw, compound miter saw,
and/or sliding miter saw. For the purpose of clarity, a
power tool 10 shall be referred to herein as miter saw 10.
[0009] Miter saw 10 comprises a base assembly 11, a
table 12 rotatably attached to the base assembly, a saw
assembly 30 pivotably attached to the table 12, and a
fence assembly 20 fixedly attached to the base 11. Pref-
erably, the fence assembly 20 comprises a fixed fence
21 fixedly attached to the base assembly 11 and a slid-
able fence 22 slidably attached to the fixed fence 21.
Persons skilled in the art are hereby referred to US Patent
No. 5,297,463, which is hereby wholly incorporated by
reference. A second fence 25 may also be fixedly at-
tached to base assembly 11. Preferably fixed fence 21,
sliding fence 22 and/or a second fence 25 are co-planar.
[0010] The table 12 may have a cylinder 13, which is
pivotably connected to the trunnion junction 40. Trunnion
junction 40 preferably includes a trunnion 41 which is
pivotably attached to the table 12 in a manner well-known
in the art. Such pivotal connection would enable a user
to change the bevel angle of the miter saw 10.
[0011] Saw assembly 30 is pivotably attached to table
12 via the trunnion junction 40 and cylinder 13. To enable
a user to conduct the chopping operation, the saw as-
sembly has an arm 34 which is pivotably attached to the
trunnion 41.
[0012] Saw assembly 30 may also include an upper
blade guard 31 disposed on the arm 34, motor housing
35 for housing a motor (not shown), a handle 36 disposed
on the motor housing 35 and/or upper blade guard 31 for
allowing the user to move the saw assembly 30 down-
wardly, a blade 33 driven by the motor for cutting. The
arm 34 may also include a dust collector 37 as is well
known in the prior art. Persons skilled in the art are hereby
referred to US Patent No. 5,819,619, which is wholly in-
corporated by reference herein.
[0013] Saw assembly 30 may also include a lower
blade guard for covering the lower portion of blade 33.
[0014] As mentioned above, the table 12 is rotatably
connected to base assembly 11. Referring to FIGS. 1
and 2, base assembly 11 may have a circular well 11W
for receiving a wear ring 14. The wear ring 14 may be
disposed within a channel 11C defined in well 11W by a
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wall 11WW. The wear ring 14 is not fixedly attached to
base assembly 11. The wear ring is preferably sand-
wiched between base assembly 11 and table 12.
[0015] Persons skilled in the art will recognize that the
composition of wear ring 14 should be an appropriate
material, such as steel, rubber or any equivalent thereof,
that will enable rotation of table 12 on wear ring 14. Pref-
erably wear ring 14 is L-shaped so that it can be inserted
into channel 11C and support table 12 at the same time.
[0016] Because the ring is not fixedly attached to base
assembly 11 or to table 12, the wear ring 14 is allowed
to rotate as necessary while utilizing both contact sides
for longer life.
[0017] Referring to FIGS. 1 and 3-5, it is preferable to
provide miter saw 10 with a miter lock mechanism 50.
As mentioned above, table 12 is rotatably attached to
base assembly 11. A user can change the miter angle of
the blade by rotating table 12 relative to base assembly
11. In order to lock the rotational position of table 12, a
miter lock mechanism is required. In the prior art, a simple
screw/knob assembly allowed users to fix the rotational
position of the table 12. However, such mechanism did
not prevent users from over-torquing the knob, thus caus-
ing damage to the miter lock mechanism, the table 12
and/or the base assembly 11. An improved miter lock
mechanism 50 is disclosed herein.
[0018] Miter lock mechanism 50 may include a screw
51 threadedly engaged through table 12 and contacting
base assembly 11 in the locking position. A knob 53 is
operatively connected to screw 51 for rotating screw 51.
Miter lock mechanism 50 may also include a clutch mech-
anism 56 for preventing the user from over-torquing knob
53. The clutch mechanism 56 may include an auxiliary
knob 52 fixedly attached to screw 51 for simultaneous
rotation therewith. Auxiliary knob 52 may have teeth 54.
Teeth 54 may engage extensions 55 disposed on knob
53.
[0019] As shown in further detail on FIGS. 4 and 5,
knob 53 preferably has extensions 55 which are resilient-
ly connected to the knob 53 and are moveable between
first position contacting teeth 54, and a second position
bypassing teeth 54. Extension 55 may include a ramp
55R which moves along tooth 54 in the first position. Per-
sons of ordinary skill in the art will recognize that the
shape and form of tooth 54, extension 55, and/or ramp
55 will be designed in order to meet the desired torque
requirements.
[0020] Persons skilled in the art will also recognize
that, as the user rotates knob 53, the protrusion 55 will
cause rotation of auxiliary knob 54 unless a predeter-
mined torque limit is reached, upon which extension 55
will slide along tooth 54 until it moves to the second po-
sition where extension 55 bypasses tooth 54.
[0021] Extension 55 may have a latching area 55L,
which is preferably located on the rear side of the ramp
55R. With such arrangement, when the user rotates the
knob 53 for unlocking the miter lock, the latch area 55L
will latch onto tooth 54, causing the knob 53 and auxiliary

52 to rotate together. Persons skilled in the art shall rec-
ognize that the actual shape of the latching area 55L and
tooth 54 should be designed so as to minimize the move-
ment of extension 55 between the first and second posi-
tions.
[0022] Persons or ordinary skill in the arts should also
recognize that the extensions 55 and tooth 54 may be
provided on the auxiliary knob 52, and knob 53, respec-
tively, in order to achieve the same results.
[0023] Referring to FIG. 14, the miter saw 10 may be
provided with means for mounting fixtures thereon. Fix-
ture F may be attached on the miter saw 10 for supporting
a workpiece W disposed on table 12 and/or base assem-
bly 11. Fence assembly 20 may be provided with a hole
FFH. Hole FFH may be either round or a slot, and should
be of such size to allow the user to put a screw FFB
therethrough. Preferably, the hole size will allow a
number 8 screw therethrough. In other words, the hole
FFH may have a diameter of about 3/16 of an inch.
[0024] Preferably, hole FFH is provided on the sliding
fence 21, thus providing the user with moveable fixture
F. Accordingly, the fence assembly 20 can be converted
into a movable end stop, allowing the end user to move
the workpiece W to a first desired position, then adjusting
the sliding fence 22 to a second desired position, and
moving the workpiece W to that second desired position.
[0025] FIGS. 1 and 15 illustrate a different fixture
mount. In miter saw 10, the fixture F is preferably mount-
ed to base assembly 11 and/or table 12 via bolts FB ex-
tending through the fixture F. Bolt FB may screw onto
base assembly 11 and/or table 12 directly or into nuts F
disposed underneath the base assembly 11 and/or ro-
tatable table 12. Persons skilled in the art should recog-
nize that bolt FB may extend through hole FH in base
assembly 11 or through slot FS on table 12. Having a
slot FS allow the user to move table 12 without removing
bolt FB or fixture F.
[0026] Persons skilled in the art shall recognize that
the fixture mounting holes FH, FFH and/or FS can be
cast or machined into the different pieces.
[0027] Referring to FIG. 6, miter saw 10 may be pro-
vided with a bevel scale mechanism 60. Bevel scale
mechanism 60 may be used to indicate the bevel angle
of miter saw 10. Bevel scale mechanism 60 may include
scale 62 on trunnion 41, and pointer 61 disposed on cyl-
inder 13. Persons skilled in the art should recognize that
scale 60 may be disposed on cylinder 13 and pointer 61
may be disposed on trunnion 41. Scale 62 may have
indicia 62 I thereon to better denote the bevel angle.
[0028] It may be preferable to provide an adjustable
pointer 61 to adjust the pointer close to the scale 62 with-
out contacting the scale 62. Referring to FIGS. 6-8, ad-
justable bevel pointer 61 may include fixed portion 61 F
and an adjustable portion 61A removeably disposed on
fixed portion 61 F. Screw 61 S may fix the location of
adjustable portion 61A relative to fixed portion 61 S. The
bevel pointer 61 may then be attached to cylinder 13 via
screw 63.
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[0029] Screw 61S may be threadedly extend through
slots 61 N in adjustable portion 61A. Screw 61S may
threadedly engage a nut (not shown) disposed behind
fixed portion 61 F or may be threadedly engaged into
fixed portion 61 F.
[0030] By connecting pointer 61 to cylinder 13 via
screw 63, pointer 61 is thus adjustable via rotation about
the longitudinal axis of screw 63 and/or moveable in a
direction parallel to the longitudinal axis of screw 63.
[0031] A second adjustable pointer 65 is shown in
FIGS. 9A and 9B. The teachings of the previous embod-
iments are wholly incorporated by reference, where like
numerals refer to like parts. In this embodiment, pointer
65 is again attached to cylinder 13 via a screw 66 which
preferably extends through pointer 65 and protrusion 13P
of cylinder 13. Screw 66 may be threadedly engaged to
a nut 68 behind the protrusion 13P. The pointer 65 may
be adjusted relative to the scale 62 by inserting washers
67 between pointer 65 and protrusion 13P. It may be
preferable to provide a fixed number of washers so that
the user may put some between screw 66 and pointer
65 and the remainder between pointer 65 and protrusion
13P.
[0032] Referring to FIGS. 10-11, upper blade guard 31
may have a pivot plate 70 pivotally attached to upper
blade guard 31 via bolt 71 for rotatably supporting lower
blade guard 32. Pivot plate 70 may be locked in a fixed
position relative to upper blade guard 31 via bolt 73. Pivot
plate 70 may also cover arbor A and must be pivoted in
order to provide access to arbor A. To do so, the user
needs to unscrew screw 73 so that it bypasses tab 71A.
Once the screw 73 can bypass tab 71A, screw 73 will
slide along slot 72. Persons skilled in the art will recognize
that slot 72 may be closed slot as shown in FIG. 10 or
an open slot so that the user can completely separate
the pivot plate 70 and screw 73. Persons skilled in the
art will also recognize that screw 73 is preferably thread-
edly engaged to upper blade guard 31.
[0033] Referring to FIGS. 11A-11B, persons skilled in
the art should recognize that when the head of the screw
73 is moved to bypass tab 71A, such position will block
movement of lower blade guard 32. Accordingly, if a user
wants to lower blade guard 32, the user will have to put
pivot plate 70 in its original position and screw 73 thereon.
[0034] Pivot plate 70 may also have a tab 74 extending
inwardly toward blade 33. Tab 74 extends inwardly so
that it can contact upper blade guard 31 when the pivot
plate 70 is pivoted. In other words, tab 74 limits the range
of movement of pivot plate 70.
[0035] Referring to FIGS. 10 and 12, pivot plate 70
may have channel tab 75, which preferably extends in-
wardly towards and parallel to blade 33. Upper blade
guard 31 may extend between pivot plate 70 and channel
tab 75. Such arrangement prevents pivot plate 70 from
moving laterally excessively.
[0036] Referring to FIGS. 10 and 13, pivot plate 70
may also have blade caliper tab 76. Blade caliper tab 76
extends inwardly towards blade 33. Preferably, tab 76

extends within several millimeters of blade 33. With such
arrangement, tab 76 prevents blade 33 from moving lat-
erally excessively during the rotation thereof, and from
cutting upper blade guard 31.
[0037] FIG. 16 illustrates the connection between pivot
plate 70 and lower blade guard 32. Preferably, a rota-
tional spring 77 is captured between pivot plate 70 and
lower blade guard 32. Preferably, one end of spring 77
is shaped like a hook 77H. Preferably, hook 77H is in-
serted through slot 32S and then released during assem-
bly. Hook 77H will then move towards the end of slot 32S
providing a durable junction that is easy to assemble.
[0038] Similarly, the other end of spring 77 may also
be shaped as a hook and inserted through pivot plate 70.
Alternatively, the other end of spring 77 is shaped like a
bent leg 77L, which then may be inserted through slot
70S in pivot plate 70.
[0039] Preferably, pivot plate 70 is connected to lower
blade guard 32 via a screw 38. Screw 38 may be inserted
through lower blade guard 32 and threadingly engage
pivot plate 70. Alternatively, screw 38 may be inserted
through pivot plate 70 and lower blade guard 32 and
threadingly engaged to a plate retainer 78. Preferably, a
portion of plate retainer 78 extends through lower blade
guard 32 and/or contact pivot plate 70.
[0040] Persons skilled in the art may recognize other
alternatives to the means disclosed herein. However, all
these additions and/or alterations are considered to be
equal inside the present invention.

Claims

1. A chop saw comprising:

a base assembly; and
a saw assembly pivotably attached to the base
assembly, the saw assembly comprising an up-
per blade guard, a plate rotatably attached to
the upper blade guard, a lower blade guard ro-
tatably attached to the plate, and a screw en-
gaging the upper blade guard for fixing the plate;

wherein at least one of the upper blade guard and
plate have a first tab extending outwardly a first dis-
tance near the screw, the screw being required to
be moved a second distance longer than the first
distance in order to pivot the plate, the second dis-
tance being longer than distance between the lower
blade guard and the upper blade guard.

2. The chop saw of Claim 1, wherein the plate has a
second tab extending inwardly which contacts the
upper blade guard upon pivoting of the plate.

3. The chop saw of Claim 1, wherein the plate has a
second tab extending inwardly and defining a chan-
nel, the upper blade guard extending into the chan-
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nel.

4. The chop saw of Claim 1, wherein the plate has a
second tab extending inwardly towards a blade.

5. A miter saw comprising:

a base assembly;
a table rotatably attached to the base assembly;
and

wherein at least one of the base assembly and the
table has at least one hole for fixing a fixture thereto.

6. The miter saw of Claim 5, wherein the hole is about
3/16 of an inch.
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