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(54) SLIDE SWITCH FOR ELECTRIC TOOL

(57) A slide switch for an electric tool is provided with a pair of rails (2) and a slide part (3) for sliding sandwiched
between said rails, and said rails (2) are provided with a positioning region for determining the position in the sliding
direction of the slide part. The positioning region, comprising a plurality of concave parts (23) formed in a line on the
slide part side, has at least three positioning units formed so as to be centered around one of the concave parts (23).
The angle of inclination (a) of an ascending inclined face (27) of the positioning unit which is two units or more in front
of the positioning unit which is in the final position at the tip end in the sliding direction is smaller than the angle of
inclination (B) of an ascending inclined face (25) of the positioning unit adjacent to said positioning unit in the tip end
direction.
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Description

Field of the Invention

[0001] The present invention relates to a slide switch
for an electric power tool.

Background of the Invention

[0002] Among electric power tools having a built-in
transmission mechanism, there is available an electric
power tool that employs a slide switch for switching the
speed level of the electric power tool. One example of a
positioning mechanism of the slide switch used for this
purpose is illustrated in Fig. 2. Elastic arm portions 32a
and 32b are provided to a slider 3 disposed between a
pair of rails 2. Projections 31 are provided on the outer
surfaces of the tip ends of the arm portions 32a and 32b.
In Fig. 2, reference symbol 33 designates a spring for
bringing spring pieces 33a and 33b formed in the oppo-
site end portions thereof into contact with the arm portions
32a and 32b and biasing the respective projections 31
toward the rails 2.

[0003] On the surface of each of the rails 2 which faces
the slider 3, protrusions 22 and recesses 23 are alter-
nately formed along the longitudinal direction of each of
the rails 2 (i.e., the sliding direction of the slider 3). When
sliding the slider 3, each of the projections 31 moves from
one recess 23 to the next recess 23 by climbing over the
protrusion 22. The slider 3 is positioned in place as the
projections 31 are located within the recesses 23.
[0004] Inthe conventional case, the respective recess-
es 23 of the rails 2 are identical in shape with one another.
In other words, as shown in Figs. 5A and 5B, each of the
recesses 23 includes a bottom surface 26 and slant sur-
faces 24 and 25 extending from the bottom surface 26
toward the corresponding protrusions 22. The recesses
23 provided in plural numbers are identical in shape with
one another.

[0005] Patent Document 1: Japanese Patent Applica-
tion Publication No. H07-335073

[0006] In case of a slide switch in which three or more
recesses 23 are arranged to enable the slide switch to
be switched between three or more stages, it is often the
case that, during a sliding operation, a trouble occurs in
the movement of the slider 3 as described below in detail.
[0007] In order for the projection 31 to move from one
recess 23 to the neighboring recess 23, the projection
31 has to climb over the protrusion 22. At this time, it is
necessary to apply a force which depends on the incli-
nation angle of the slant surfaces 24 and 25. When the
slider 3 is slid in a direction indicated by an arrow in Fig.
5A, due to the presence of the slant surface 25, it is nec-
essary to apply a force for moving the projection 31
against the elasticity of the arm portion 32a and the elas-
ticity of the spring piece 33a. However, there is a case
that the force thus applied becomes too large. In this
case, the projection 31 may not stop in the neighboring
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recess 23 to climb over the next protrusion 22 or may
move to the next neighboring recess 23.

Summary of the Invention

[0008] In view of the aforementioned problem, the
present invention provides a slide switch for an electric
power tool capable of being sequentially switched step
by step.

[0009] In accordance with an embodiment of the
present invention, there is provided a slide switch for an
electric power tool including: a pair of rails; and a slider
configured to slide between the rails, wherein the rails
include a positioning region for positioning the slider in a
sliding direction, and the slider includes a projection bi-
ased toward the corresponding rail to make contact with
the positioning region. The positioning region includes a
plurality of protrusions protruding toward the slider, which
is arranged along the sliding direction, and a plurality of
recesses is formed between the neighboring protrusions.
A descending slant surface descending from the protru-
sion to the recess and an ascending slant surface as-
cending from the recess to the neighboring protrusion
next to the protrusion in the sliding direction form a po-
sitioning unit, and the positioning region includes at least
three positioning units. An inclination angle of the as-
cending slant surface of the positioning unit, which is lo-
cated two or more units before the final positioning unit
located at the front end position in the sliding direction is
smaller than an inclination angle of the ascending slant
surface of the neighboring positioning unit next to the
positioning unit located two or more units before the final
positioning units.

[0010] The sliding operation for moving the projection
from the recess of the positioning unit, which is located
two units before the final positioning unit, to the recess
of the positioning unit, which is located one unit before
the final positioning unit, can be performed by a smaller
force than the sliding operation for moving the projection
from the recess of the positioning unit, which is located
one unit before the final positioning unit, to the recess of
the final positioning unit.

Effect of the Invention

[0011] In accordance with the present invention, even
if a larger force is applied to move the slider, a failure to
adjust steps is less likely to occur. Therefore, the slide
switch can be sequentially switched step by step.

Brief Description of the Drawings

[0012] The objects and features of the present inven-
tion will become more apparent from the following de-
scription of preferred embodiments given in conjunction
with the accompanying drawings.

Figs. 1Ato 1E are partially enlarged views illustrating
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the operation of a slide switch according to one em-
bodiment of the present invention.

Fig. 2 is a perspective view of the slide switch ac-
cording to the embodiment of the present invention.
Fig. 3is a perspective view showing an electric power
tool provided with the slide switch according to the
embodiment of the present invention.

Fig. 4 is a partially enlarged view illustrating the op-
eration of a slide switch according to a modified ex-
ample of the embodiment of the present invention.
Figs.5A and 5B are partially enlarged views showing
a conventional example.

Detailed Description of the Embodiments

[0013] An embodiment of the present invention will
now be described with reference to Figs. 1A to 3.
Throughout the drawings, like reference numerals will be
given to the like parts having substantially the same func-
tion and configuration, and aredundantdescription there-
of will be omitted.

[0014] A slide switch 1 for an electric power tool in ac-
cordance with the present embodiment includes a pair
of rails 2 and a slider 3 sliding between the rails 2. Each
of the rails 2 includes a positioning region for positioning
the slider 3 in a sliding direction. The slider 3 includes
projections 31, each of which is biased toward each of
the rails 2 to make contact with the positioning region.
The positioning region includes a plurality of recesses 23
arranged side by side on the surface of each of the rails
2 facing the slider 3. A section around each one of the
recesses 23 defines a positioning unit, and the position-
ingregionincludes atleast three positioning units. Ineach
of the recesses 23, an ascending slant surface is posi-
tioned at the front end in the sliding direction and a de-
scending slant surface is positioned at the rear end in
the sliding direction. Each of the positioning units in-
cludes the ascending slant surface and the descending
slant surface. The inclination angle a of the ascending
slant surface 27 of a positioning unit, which is located
two or more units before the final positioning unit posi-
tioned at the front end position in the sliding direction, is
smaller than the inclination angle 3 of the ascending slant
surface 25 of a neighboring positioning unit which adjoins
the corresponding positioning unit at its front side in the
sliding direction.

[0015] Fig. 2 shows the overall configuration of the
slide switch 1. The slide switch 1 includes the pair of rails
2 and the slider 3 sliding between the rails 2.

[0016] Each of the rails 2 guides the movement of the
slider 3 to allow the slider 3 to be reciprocated in the
direction along the rails 2 while determining the position-
ing of the slider 3 in the sliding direction. The two rails 2
are connected to each other by a member (not shown)
(e.g., by a housing of the electric power tool).

[0017] Each of the rails 2 disposed parallel to each
otherincludes a positioning region for positioning the slid-
er 3 in the sliding direction. In the positioning region, four
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protrusions 22 protruding toward the slider 3 are formed
in each of the rails 2 along the sliding direction of the
slider 3. Recesses 23 are formed between the neighbor-
ing protrusions 22. That is to say, in the positioning re-
gion, a plurality of recesses 23 facing toward the slider
3 is formed side by side along the sliding direction of the
slider 3. Thus, in the illustrated example, there are three
recesses 23 in total.

[0018] The slider 3 includes a pair of arm portions 32a
and 32b extending substantially parallel to each other
along the sliding direction of the slider 3 (along the lon-
gitudinal direction of the rails 2). Each of the arm portions
32a and 32b includes a projection 31 provided at the
outer surface of the tip end thereof facing the correspond-
ing rail 2. The positioning of the slider 3 in the sliding
direction is performed by fitting the projection 31 to one
of the recesses 23 of the rails 2. In Fig. 2, reference sym-
bol 33 designates a spring for bringing spring pieces 33a
and 33b formed in the opposite end portions thereof into
contact with the arm portions 32a and 32b and biasing
the respective arm portions 32a and 32b toward the rails
2. For that reason, the projections 31 are fitted to the
recesses 23 in a state thatthey are biased by the elasticity
of the arm portions 32a and 32b and the elasticity of the
spring 33.

[0019] A section around each one of the recesses 23
defines a positioning unit and the positioning region in-
cludes at least three positioning units. Referring to the
recess in which the slider 3 is fitted as shown in Fig. 1A,
the recess 23 of the positioning unit includes a descend-
ing slant surface 24 descending from the end protrusion
22 to a bottom surface 26 of the recess 23 along the
sliding direction of the slider 3 and an ascending slant
surface 27 ascending from the bottom surface 26 of the
recess 23 to the neighboring protrusion 22 next to the
end protrusion 22 in the sliding direction.

[0020] In this regard, the ascending slant surface and
the descending slant surface are named depending on
the sliding direction. The aforementioned positioning unit
includes a front end wall (ascending slant surface) and
arear end wall (descending slant surface) of the recess
23 in the sliding direction.

[0021] Referring to the recess in which the slider 3 is
fitted as shown in Fig. 1C in the sliding direction of the
slider 3, the positioning unit includes a descending slant
surface 24 and an ascending slant surface 25. Referring
to the recess in which the slider 3 is fitted as shown in
Fig. 1E, the positioning unit includes a descending slant
surface 28 and an ascending slant surface 25.

[0022] Thatis to say, one positioning unit includes an
ascending slant surface and a descending slant surface
positioned at the front end and the rear end in one recess
23 in the sliding direction, respectively.

[0023] In the present embodiment, the inclination an-
gle a of the ascending slant surface 27 of the positioning
unit, which is located two or more units before the final
positioning unit located at the front end position in the
sliding direction is set smaller than the inclination angle
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B of the ascending slant surface 25 of the neighboring
positioning unit which adjoins the corresponding posi-
tioning unit at its front side in the sliding direction.
[0024] In other words, in the recesses 23 positioned at
the longitudinal opposite ends of each of the rails 2 so
that anotherrecess 23 is located only at one side thereof,
one slant surface 27 (or the slant surface 28) adjoining
another recess 23 through the protrusion 22 differs in
inclination angle from the other slant surface 25 (or the
slant surface 24). In the recess 23 at the opposite sides
of which other recesses 23 are located, i.e., in the cen-
trally positioned recess 23, the slant surfaces 24 and 25
of the opposite side walls thereof have the same inclina-
tion angle. Among the slant surfaces 24, 25, 27 and 28,
the inclination angle o of the slant surface 27 (the slant
surface 28) joined to the central recess 23 through the
protrusion 22 is set smaller than the inclination angle
of other slant surfaces 24 and 25. In the Fig. 1A, reference
symbol 26 designates the bottom surface of the recess
23 as mentioned above. However, the recess 23 may
not have the bottom surface 26.

[0025] If the projection 31 is moved to the central re-
cess 23 by sliding the slider 3 in a direction indicated by
an arrow from the state in which the projection 31 is fitted
to the recess 23 located at one end of the corresponding
rail 2 as shown in Fig. 1A, the projection 31 moves along
the slant surface 27 whose inclination angle o is gentle.
At this time, the projection 31 climbs over the protrusion
while moving inwardly against the biasing force of the
spring. Thereafter, the projection 31 is fitted to the central
recess 23. If the inclination angle o is assumed to be 30
degrees and if the inclination angle B is assumed to be
45 degrees, the force required at this time may be about
70% of the force required in moving the projection 31
along the slant surfaces 24 and 25 having the inclination
angle B.

[0026] For that reason, even if the force applied when
the projection 31 moves along the slant surface 27 is a
little strong, there is no possibility that, after the projection
31 is fitted to the central recess 23 by climbing over the
protrusion 22, the projection 31 further moves along the
slant surface 25 (or the slant surface 24) to climb over
the next protrusion 22. Thus, the projection 31 is posi-
tioned and held in the central recess 23.

[0027] Incase where the projection 31 fitted to the cen-
tral recess 23 is moved to one of the recesses 23 posi-
tioned at the longitudinal opposite ends of the corre-
sponding rail 2, the projection 31 can be fitted to one of
the opposite end recesses 23 although the inclination
angle B of the slant surfaces 24 and 25 is large. This is
because the slide stroke of the slider 3 is separately re-
stricted.

[0028] Next, a modified example of the present em-
bodiment will be described with reference to Fig. 4. The
modified example of the present embodiment differs from
the embodiment shown in Fig. 1 only in terms of the
number of recesses. Therefore, description on the parts
other than the recesses will be omitted.
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[0029] Each of the rails 2 includes a positioning region
for positioning the slider 3 in the sliding direction. The
positioning region of each of the rails 2 shown in Fig. 4
includes six positioning units. First to six recesses 23a
to 23f are provided in each of the rails 2.

[0030] In this regard, the inclination angle of the as-
cending slant surface of the fourth positioning unit (the
fourth recess 23d), which is located two units before the
sixth positioning unit (the sixth recess 23f) located at the
front end position in the sliding direction of the slider 3
(the left-to-right direction in Fig. 4), is a4. The inclination
angle of the ascending slant surface of the fifth position-
ing unit (the fifth recess 23e), which adjoins the fourth
positioning unit (the fourth recess 23d) at the front side
of the fourth positioning unit in the sliding direction, is f.
In this case, the inclination angle a4 is smaller than the
inclination angle p.

[0031] Theinclination angle of the ascending slantsur-
face of the third positioning unit (the third recess 23c),
which is located three units before the sixth positioning
unit (the sixth recess 23f) located at the front end position
in the sliding direction, is a3. The inclination angle of the
ascending slant surface of the fourth positioning unit (the
fourth recess 23d), which adjoins the third positioning
unit (the third recess 23c) at the front side of the third
positioning unit in the sliding direction, is a4. In this case,
the inclination angle a3 is smaller than the inclination
angle o4.

[0032] Theinclination angle of the ascending slantsur-
face of the second positioning unit (the second recess
23b), which is located four units before the sixth position-
ing unit (the sixth recess 23f) located at the front end
position in the sliding direction, is a2. The inclination an-
gle of the ascending slant surface of the third positioning
unit (the third recess 23c), which adjoins the second po-
sitioning unit (the second recess 23b) at the front side of
the second positioning unit in the sliding direction, is a.3.
In this case, the inclination angle a2 is smaller than the
inclination angle a3.

[0033] Subsequently, the inclination angle of the as-
cending slant surface of the first positioning unit (the first
recess 23a), which is located five units before the sixth
positioning unit (the sixth recess 23f) located at the front
end position in the sliding direction, is a.1. The inclination
angle of the ascending slant surface of the second posi-
tioning unit (the second recess 23b), which adjoins the
first positioning unit (the first recess 23a) at the front side
of the first positioning unit in the sliding direction, is a.2.
In this case, the inclination angle a1 is smaller than the
inclination angle a2.

[0034] In other words, the inclination angles of the as-
cending slant surfaces of the first to fifth recesses 23a to
23e are al, a2, a3, a4 and B, respectively, and have a
relationship of a1<a2<a3<a4<p. Accordingly, if the in-
clination angles a1, a2, a3, a4 and B are assumed to be
30°,35°,40°,45° and 50°, respectively, the force required
in moving the slider 3 from the first recess 23a to the
second recess 23b is smaller than the force required in
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moving the slider 3 from the second recess 23b to the
third recess 23c. Furthermore, the force required in mov-
ing the slider 3 from the second recess 23b to the third
recess 23c is smaller than the force required in moving
the slider 3 from the third recess 23c to the fourth recess
23d. Likewise, the force required in moving the slider 3
from the third recess 23c to the fourth recess 23d is small-
er than the force required in moving the slider 3 from the
fourth recess 23d to the fifth recess 23e. Thus, even if
the force applied to move the slider 3 is a little strong, a
climb-over problem is less likely to occur. Therefore, the
slide switch can be sequentially switched step by step.
[0035] In addition, the inclination angle of the ascend-
ing slant surface of the third positioning unit (the third
recess 23c), which is located two units before the first
positioning unit (the first recess 23a) located at the front
end position in the reverse sliding direction of the slider
3 (theright-to-left direction in Fig. 4), is a4. The inclination
angle of the ascending slant surface of the second posi-
tioning unit (the second recess 23b), which adjoins the
third positioning unit (the third recess 23c) at the front
side of the third positioning unit in the reverse sliding
direction, is B. In this case, the inclination angle a4 is
smaller than the inclination angle . The operation in the
reverse sliding direction is similar to the operation in the
forward sliding direction. Therefore, description on the
operation in the reverse sliding direction will be omitted.
[0036] Inthe recesses 23 located at the opposite ends
of each of the rails 2, the side wall not adjoining another
recess 23 may not be formed into a slant surface but may
be formed into a right-angled wall.

[0037] Fig. 3 shows an electric power tool provided with
the aforementioned slide switch 1. The slide switch 1
disposed on the upper surface of the electric power tool
is used as a switch for switching speed reduction ratios
in the electric power tool.

[0038] While the invention has been shown and de-
scribed with respect to the embodiments, it will be un-
derstood by those skilled in the art that various changes
and modifications may be made without departing from
the scope of the invention as defined in the following
claims.

Claims
1. A slide switch for an electric power tool comprising:

a pair of rails; and

a slider configured to slide between the rails,
wherein the rails include a positioning region for
positioning the slider in a sliding direction, and
the slider includes a projection biased toward
the corresponding rail to make contact with the
positioning region;

wherein the positioning region includes a plural-
ity of recesses arranged side by side on a sur-
face of the corresponding rail facing the slider;
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wherein a section around each of the recesses
defines a positioning unit, and the positioning
region includes at least three positioning units;
wherein in each of the recesses, the positioning
unit includes an ascending slant surface posi-
tioned at a front end in the sliding direction and
a descending slant surface positioned at a rear
end in the sliding direction; and

wherein an inclination angle of the ascending
slant surface of one of the positioning units,
which is located two or more units before the
final one of the positioning units located at the
front end position in the sliding direction is small-
er than an inclination angle of the ascending
slant surface of another one of the positioning
units, which adjoins the positioning unit located
two or more units before the final one of the po-
sitioning units, at the front side in the sliding di-
rection.
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