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(54) PNEUMATIC TOOL

(57) [Technical Problem] Provided is an air tool con-
figured such that a restricting member restricting the dis-
placement of a control lever is engageable with the con-
trol lever in a more stable condition.

[Solution to Problem] An air tool (10) includes a re-
stricting member (36) restricting the displacement of a
control lever (34). The control lever (34) is displaceable
between a stop position where a valve (32) is closed and
a drive position where the valve is open. The control lever
(34) has two abutting projections (68a and 68b) project-
ing in a direction in which the control lever moves when
displaced to the drive position. The restricting member
(36) has two restricting projections (70a and 70b) pro-

jecting in a direction opposite to the projecting direction
of the abutting projections so as to oppose to the abutting
projections. The restricting member (36) is displaceable
between a restricting position where the restricting pro-
jections (70a and 70b) abut against the associated abut-
ting projections (68a and 68b) to stop the control lever
(34) from being displaced to the drive position and a re-
lease position where the restricting projections and the
abutting projections do not abut against each other to
allow the control lever to be displaced to the drive posi-
tion. The abutting projections are spaced from each other
in the displacement direction of the restricting member,
and so are the restricting projections.
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Description

Technical Field:

[0001] The present invention relates to air tools and,
more particularly, to an air tool having a mechanism for
restricting the operation of a control lever.

Background Art:

[0002] Air tools such as a pneumatic belt-type polishing
machine and a pneumatic torque wrench, which operate
on compressed air as a drive source, conventionally in-
clude an air motor, a tool body part accommodating the
air motor and having an air supply path for supplying
compressed air to the air motor, a valve for opening and
closing the air supply path, and a control lever attached
to the outside of the tool body part. By operating the con-
trol lever, the valve is opened and closed, thereby con-
trolling the drive of the air motor.
[0003] Among such air tools are those having a safety
mechanism for preventing the control lever from being
accidentally operated. For example, Patent Literature 1
discloses an air tool in which the operation of the control
lever is restricted by engagement of a stopper with a distal
end portion of the control lever. The control lever has a
groove formed on one side surface thereof so that the
stopper is engageable with the groove. The displacement
of the control lever is restricted by engagement of the
stopper with the groove.

Citation List:

Patent Literature:

[0004] Patent Literature 1: Japanese Utility Model
Registration No. 2517035

Summary of Invention:

Technical Problem:

[0005] In the air tool having the above-described safety
mechanism, the restriction of the displacement of the
control lever by the stopper needs to be made stably and
firmly so that there is no possibility of the control lever
being operated to start the air tool despite the stopper or
other restricting member being placed in a position to
restrict the operation of the control lever. In many con-
ventional air tools such as those described above, how-
ever, the control lever and the stopper are usually en-
gaged with each other in a somewhat unstable condition
at only one point. Therefore, the conventional air tools
are not necessarily satisfactory in terms of stability of the
engaged condition.
[0006] The present invention has been made in view
of the above-described problem with the conventional
technique, and an object of the present invention is to

provide an air tool configured such that a restricting mem-
ber restricting the displacement of a control lever is en-
gageable with the control lever in a more stable condition.

Solution to Problem:

[0007] The present invention provides an air tool in-
cluding the following: an air motor; a tool body part ac-
commodating the air motor and having an air supply path
for supplying compressed air to the air motor; a valve
opening and closing the air supply path; a control lever
displaceably attached to the tool body part to control
opening and closing of the valve, the control lever being
displaceable between a stop position where the valve is
closed and a drive position where the valve is open, and
the control lever having two abutting projections project-
ing in a direction in which the control lever moves when
displaced from the stop position to the drive position; and
a restricting member displaceably attached to the tool
body part to restrict displacement of the control lever, the
restricting member having two restricting projections pro-
jecting in a direction opposite to the projecting direction
of the abutting projections of the control lever so as to
oppose to the abutting projections, and the restricting
member being displaceable between a restricting posi-
tion where when the control lever is operated to be dis-
placed from the stop position to the drive position, the
restricting projections abut against the abutting projec-
tions associated therewith, respectively, to stop the con-
trol lever from being displaced to the drive position and
a release position where when the control lever is dis-
placed from the stop position to the drive position, the
two restricting projections and the two abutting projec-
tions do not abut against each other to allow the control
lever to be displaced to the drive position. The two abut-
ting projections are spaced from each other in the direc-
tion of displacement of the restricting member, and the
two restricting projections are also spaced from each oth-
er in the direction of displacement of the restricting mem-
ber.
[0008] In the air tool, the two abutting projections of
the control lever are engaged with the two restricting pro-
jections of the restricting member, respectively, and the
abutting projections are spaced from each other, and so
are the restricting projections. Accordingly, the restricting
member abuts against the control lever in a more stable
condition than in a conventional structure in which the
restricting member engages the control lever at one
point.
[0009] Preferably, the arrangement may be as follows.
The control lever is attached to the tool body part so as
to be pivotally displaced between the stop position and
the drive position. The restricting member is attached to
the tool body part so as to be displaced between the
restricting position and the release position in a direction
perpendicular to a plane in which the control lever pivots.
[0010] More preferably, the arrangement may be as
follows. The control lever has a lever body part of U-
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shaped cross-section comprising two sidewalls and a
bottom wall connecting the two sidewalls. The two abut-
ting projections are formed by at least respective parts
of the two sidewalls.
[0011] Even more preferably, the arrangement may be
as follows. The restricting member has a restricting mem-
ber body part of U-shaped cross-section comprising two
sidewalls and a top wall connecting the two sidewalls.
The two restricting projections are formed by at least re-
spective parts of the two sidewalls. The space between
the two sidewalls of the restricting member is identical to
the space between the two sidewalls of the control lever.
[0012] Because the control lever and the restricting
member are formed to have the above-described U-
shaped cross-sections, respectively, these members can
be easily made by sheet metal working.
[0013] Preferably, the arrangement may be as follows.
The tool body part has an air supply pipe forming the air
supply path, and a housing accommodating the air supply
pipe. The restricting member is disposed between the air
supply pipe and the control lever. The air supply pipe has
a guide surface configured to slidably support the restrict-
ing member. The guide surface is formed to face the abut-
ting projections of the control lever.
[0014] With the above-described structure, when the
control lever is operated when the restricting member is
in the restricting position and thus the restricting member
is pressed by the control lever, the restricting member is
supported by the guide surface on the air supply pipe
and therefore can receive the force from the control lever
in a stable condition.
[0015] Preferably, the air tool may further include an
urging member urging the restricting member toward the
restricting position.
[0016] One embodiment of an air tool according to the
present invention will be explained below on the basis of
the accompanying drawings.

Brief Description of Drawings:

[0017]

Fig. 1 is a side view of an air tool according to one
embodiment of the present invention.
Fig. 2 is a top view of the air tool shown in Fig. 1.
Fig. 3 is a side view showing the interior of a housing
of the air tool in Fig. 1.
Fig. 4 is a sectional view taken along the line IV-IV
in Fig. 2.
Fig. 5 is a side view showing a control lever and a
restricting member.
Fig. 6 is a top view of the control lever and the re-
stricting member shown in Fig. 5.
Fig. 7 is a sectional view taken along the line VII-VII
in Fig. 5, showing the restricting member in a restrict-
ing position relative to the control lever.
Fig. 8 is a sectional view taken along the line VII-VII
in Fig. 5, showing the restricting member in a release

position relative to the control lever.
Fig. 9 is a sectional view taken along the line VII-VII
in Fig. 5, showing the control lever in a drive position
relative to the control lever.

Description of Embodiments:

[0018] As shown in Figs. 1 and 2, an air tool 10 accord-
ing to one embodiment of the present invention is a belt-
type grinding tool 10 having a tool body part 12 and a
belt driving part 14. The belt-type grinding tool 10 further
has an endless grinding belt 22 wound between a drive
pulley (not shown) rotationally driven by an air motor 16
(Figs. 3 and 4) accommodated in the tool body part 12
and an idle pulley 20 rotatably supported by a pulley sup-
port member 18. While being driven to rotate, the endless
grinding belt 22 is pressed against a material to be ground
to thereby grind the to-be-ground material.
[0019] As shown in Figs. 3 and 4, the tool body part 12
comprises a housing 24 accommodating the air motor
16 and an air supply-discharge pipe 26 disposed in the
housing 24, the air supply-discharge pipe 26 being a dis-
crete member formed separately from the housing 24.
The air supply-discharge pipe 26 has formed therein an
air supply path 28 for supplying compressed air to the air
motor 16 and an air discharge path 30 for discharging
compressed air from the air motor 16. The air supply-
discharge pipe 26 has attached thereto a valve 32 for
opening and closing the air supply path 28, a control lever
34 for opening and closing the valve 32, and a restricting
member 36 for restricting the displacement of the control
lever 34.
[0020] The valve 32 comprises a valve element 40
sealingly engageable with a valve seat portion 38 pro-
vided in the air supply path 28, a spring 42 urging the
valve element 40 to press against the valve seat portion
38, and a valve-operating shaft 44 connected to the valve
element 40 and extending to the outside of the air supply-
discharge pipe 26. When the valve-operating shaft 44 is
pushed into the air supply path 28, the valve element 40
is tilted to form a gap between the valve element 40 and
the valve seat portion 38. Thus, the air supply path 28 is
opened. When the force to push in the valve-operating
shaft 44 is removed, the valve element 40 is sealingly
reengaged with the valve seat portion 38 by the urging
force of the spring 42, and the air supply path 28 is closed.
Consequently, the valve-operating shaft 44 is pushed
back toward the outside of the air supply path 28.
[0021] The control lever 34 has a lever body part 46
accommodated in the housing 24, and an operating part
48 partially projecting to the outside of the housing 24.
The lever body part 46 comprises, as shown in Figs. 5
and 6, two sidewalls 50a and 50b and a bottom wall 52
connecting the sidewalls 50a and 50b, and has a U-
shaped sectional configuration, as shown in Fig. 7. The
two sidewalls 50a and 50b are contiguously connected
with lever mounting portions 54a and 54b, respectively,
which extend between the air supply-discharge pipe 26
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and the housing 24. The two lever mounting portions 54a
and 54b are configured to laterally sandwich the air sup-
ply-discharge pipe 26 therebetween. The control lever
34 is pivotally attached at the lever mounting portions
54a and 54b to the air supply-discharge pipe 26 through
a pivot 56. In Figs. 3 and 4, the valve 32 is in a closed
position where the valve 32 closes the air supply path
28, and the control lever 34 is pressed downward as seen
in the figures by the valve-operating shaft 44 of the valve
32, which is in the closed position. Thus, the control lever
34 is held in a stop position. When the operating part 48
of the control lever 34 is pushed into the housing 24 to
pivot the control lever 34 against the urging force of the
spring 42 of the valve 32, the valve-operating shaft 44
engaged with the bottom wall 52 of the lever body part
46 is pushed into the air supply path 28, and the valve
32 is brought into an open position where the valve 32
opens the air supply path 28. Thus, the control lever 34
can pivot about the pivot 56 between a stop position
where the valve 32 is closed and a drive position where
the valve 32 is open. By displacing the control lever 34
from the stop position to the drive position, the valve 32
is opened, so that compressed air is supplied to the air
motor 16 to start the drive of the air tool 10. It should be
noted that the lever body part 46 and the lever mounting
portions 54a and 54b are formed as an integral member
made by sheet metal working.
[0022] The restricting member 36 comprises, as
shown in Figs. 5 and 6, a restricting member body part
62 of U-shaped cross-section comprising two sidewalls
58a and 58b and a top wall 60 connecting the sidewalls
58a and 58b, and an operating part 64 secured to the
top wall 60 of the restricting member body part 62. The
restricting member 36 is attached to the air supply-dis-
charge pipe 26 with the top wall 60 slidingly engaged with
a guide surface 66 formed on the lower surface of the air
supply-discharge pipe 26. The restricting member 36 is
displaceable in a direction perpendicular to a plane (i.e.
a plane constituting the sheet surface of Figs. 3 and 4)
in which the control lever 34 pivots. Between the restrict-
ing member 36 and the housing 24 is set a spring 67 to
urge the restricting member 36 laterally (downward as
seen in Fig. 6). The restricting member body part 62 of
U-shaped cross-section is made by sheet metal working.
[0023] The two sidewalls 50a and 50b of the control
lever 34 project in a direction in which the control lever
34 moves when displaced from the stop position to the
drive position, i.e. upward, and respective parts of the
sidewalls 50a and 50b constitute abutting projections 68a
and 68b. On the other hand, the two sidewalls 58a and
58b of the restricting member 36 constitute restricting
projections 70a and 70b, respectively, projecting in a di-
rection opposite to the projecting direction of the abutting
projections 68a and 68b of the control lever 34, i.e. down-
ward. The abutting projections 68a and 68b of the control
lever 34 are spaced from each other in the direction of
displacement of the restricting member 36, and so are
the restricting projections 70a and 70b of the restricting

member 36. Further, the abutting projections 68a and
68b and the restricting projections 70a and 70b extend
parallel to the plane in which the control lever 34 pivots.
The space between the sidewalls 50a and 50b of the
control lever 34 and the space between the sidewalls 58a
and 58b of the restricting member 36 are identical to each
other. Accordingly, the space between the two abutting
projections 68a and 68b in the displacement direction of
the restricting member 36 and the space between the
two restricting projections 70a and 70b in the same di-
rection as the above are also identical to each other.
[0024] When the restricting member 36 is placed in the
restricting position, shown in Fig. 7, being urged by the
spring 67, the abutting projections 68a and 68b and the
associated restricting projections 70a and 70b are
aligned in position to face each other. Accordingly, even
if the control lever 34 is operated to pivot from the stop
position toward the drive position in a state where the
restricting member 36 is placed in the restricting position,
the abutting projections 68a and 68b abut against the
associated restricting projections 70a and 70b, respec-
tively, to stop the control lever 34 from being displaced
to the drive position. At this time, the control lever 34 and
the restricting member 36 abut against each other at two
points. Therefore, the control lever 34 and the restricting
member 36 are subjected to no uneven stress and can
be kept in a stable condition. Further, the restricting mem-
ber 36 is attached to the guide surface 66, which is formed
on the air supply-discharge pipe 26 so as to face the
abutting projections 68a and 68b. Therefore, the restrict-
ing member 36 as pressed by the control lever 34 is sup-
ported by the guide surface 66 and thus capable of main-
taining a stable posture. When the restricting member 36
is in the restricting position, the operating part 64 of the
restricting member 36 is projecting to the outside of the
housing 24 of the tool body part 12, as shown in Fig. 2.
[0025] When the operating part 64 of the restricting
member 36 is pushed into the housing 24 against the
urging force of the spring 67, the restricting member 36
is displaced leftward as seen in Fig. 8 to the release po-
sition shown in the figure. When the restricting member
36 is displaced to the release position, the restricting pro-
jections 70a and 70b of the restricting member 36 are
displaced relative to the abutting projections 68a and 68b
of the control lever 34 so that the restricting projections
70a and 70b do not squarely face the abutting projections
68a and 68b in the displacement direction of the control
lever 34 (in the vertical direction as seen in the figure).
Accordingly, when the control lever 34 is displaced from
the stop position to the drive position by pushing the op-
erating part 64, the restricting projections 70a and 70b
and the abutting projections 68a and 68b do not abut
against each other; therefore, the control lever 34 can be
displaced to the drive position shown in Fig. 9. When the
control lever 34 is displaced to the drive position, the
valve 32 is opened, as has been stated above. Thus,
compressed air is supplied to the air motor 16 to drive
the air tool 10. When the control lever 34 is in the drive
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position, the abutting projections 68a and 68b of the con-
trol lever 34 and the restricting projections 70a and 70b
of the restricting member 36 are in telescopic relation to
each other, and the sidewalls 58a and 58b of the restrict-
ing member 36 and the sidewalls 50a and 50b of the
control lever 34 are laterally engaged with each other.
Therefore, the restricting member 36 is held in the release
position.
[0026] When the force pushing the operating part 48
of the control lever 34 placed in the drive position is re-
laxed, the control lever 34 is pushed downward through
the valve-operating shaft 44 by the urging force of the
spring 42 of the valve 32 and the pressure that the valve
element 40 receives from the compressed air. Thus, the
control lever 34 pivots to the stop position. As the control
lever 34 returns to the stop position, the restricting mem-
ber 36 is also returned to the restricting position by the
spring 67.
[0027] In the air tool 10, the amount of displacement
required to displace the restricting member 36 from the
restricting position to the release position is only a dis-
tance corresponding to the thickness of each of the side-
walls 58a, 58b, 50a and 50b. Accordingly, the amount of
displacement of the restricting member 36 can be re-
duced as compared with the space between abutting po-
sitions at which the control lever 34 and the restricting
member 36 abut against each other, i.e. the space be-
tween the abutting projections 68a and 68b and between
the restricting projections 70a and 70b. The reduction in
the amount of displacement of the restricting member 36
allows a reduction in the overall size of the air tool 10.
[0028] In the above-described embodiment, most
parts of the control lever 34 and restricting member 36
are accommodated in the housing 24, and only the re-
spective operating parts 48 and 64 of the control lever
34 and the restricting member 36 are projecting to the
outside of the housing 24. Therefore, even when the air
tool 10 is dropped, for example, there is not much pos-
sibility of a shock being applied directly to the control
lever 34 or the restricting member 36. Thus, it is possible
to reduce considerably the possibility that the control le-
ver 34 or the restricting member 36 may be damaged.
[0029] Although in the foregoing embodiment a belt-
type grinding tool is shown as one embodiment of the air
tool 10 of the present invention, the present invention
may also be applied to other tools such as polishing ma-
chines and torque wrenches. Further, although the con-
trol lever 34 and the restricting member 36 respectively
have two abutting projections 68a and 68b and two re-
stricting projections 70a and 70b, the control lever 34 and
the restricting member 36 may have additional abutting
and restricting projections, respectively. Further, al-
though the air supply path 28 and the air discharge path
30 are formed by the air supply-discharge pipe 26, which
is a discrete member formed separately from the housing
24, the air supply path 28 and the air discharge path 30
may be formed by an air supply pipe and an air discharge
pipe, respectively, which are discrete members. Alterna-

tively, both or one of the air supply path 28 and the air
discharge path 30 may be formed in the housing 24.

List of Reference Signs:

[0030] Air tool (belt-type grinding tool) 10; tool body
part 12; belt driving part 14; air motor 16; pulley support
member 18; idle pulley 20; endless grinding belt 22; hous-
ing 24; air supply-discharge pipe 26; air supply path 28;
air discharge path 30; valve 32; control lever 34; restrict-
ing member 36; valve seat portion 38; valve element 40;
spring 42; valve-operating shaft 44; lever body part 46;
operating part 48; sidewalls 50a and 50b; bottom wall
52; lever mounting portions 54a and 54b; pivot 56; side-
walls 58a and 58b; top wall 60; restricting member body
part 62; operating part 64; guide surface 66; spring 67;
abutting projections 68a and 68b; restricting projections
70a and 70b.

Claims

1. An air tool comprising:

an air motor;
a tool body part accommodating the air motor
and having an air supply path for supplying com-
pressed air to the air motor;
a valve opening and closing the air supply path;
a control lever displaceably attached to the tool
body part to control opening and closing of the
valve, the control lever being displaceable be-
tween a stop position where the valve is closed
and a drive position where the valve is open,
and the control lever having two abutting projec-
tions projecting in a direction in which the control
lever moves when displaced from the stop po-
sition to the drive position; and
a restricting member displaceably attached to
the tool body part to restrict displacement of the
control lever, the restricting member having two
restricting projections projecting in a direction
opposite to a projecting direction of the abutting
projections of the control lever so as to oppose
to the abutting projections, and the restricting
member being displaceable between a restrict-
ing position where when the control lever is op-
erated to be displaced from the stop position to
the drive position, the restricting projections abut
against the abutting projections associated
therewith, respectively, to stop the control lever
from being displaced to the drive position and a
release position where when the control lever is
displaced from the stop position to the drive po-
sition, the two restricting projections and the two
abutting projections do not abut against each
other to allow the control lever to be displaced
to the drive position;
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wherein the two abutting projections are spaced
from each other in a direction of displacement
of the restricting member, and the two restricting
projections are also spaced from each other in
the direction of displacement of the restricting
member.

2. The air tool of claim 1, wherein the control lever is
attached to the tool body part so as to be pivotally
displaced between the stop position and the drive
position;
the restricting member being attached to the tool
body part so as to be displaced between the restrict-
ing position and the release position in a direction
perpendicular to a plane in which the control lever
pivots.

3. The air tool of claim 1 or 2, wherein the control lever
has a lever body part of U-shaped cross-section
comprising two sidewalls and a bottom wall connect-
ing the two sidewalls, the two abutting projections
being formed by at least respective parts of the two
sidewalls.

4. The air tool of claim 3, wherein the restricting mem-
ber has a restricting member body part of U-shaped
cross-section comprising two sidewalls and a top
wall connecting the two sidewalls, the two restricting
projections being formed by at least respective parts
of the two sidewalls, and a space between the two
sidewalls of the restricting member being identical
to a space between the two sidewalls of the control
lever.

5. The air tool of any one of claims 1 to 4, wherein the
tool body part has an air supply pipe forming the air
supply path, and a housing accommodating the air
supply pipe;
the restricting member being disposed between the
air supply pipe and the control lever;
the air supply pipe having a guide surface configured
to slidably support the restricting member, the guide
surface being formed to face the abutting projections
of the control lever.

6. The air tool of any one of claims 1 to 5, further com-
prising:

an urging member urging the restricting member
toward the restricting position.

9 10 
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