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(54) Trigger switch and electronic tool provided therewith

(57) An object of the invention is to provide a trigger
switch in which manipulation performance is improved
while a dust-resistant property and a water-resistant

property are secured and an electric. In a trigger switch
(10), a trigger (70) is depressed in a housing (11) to drive
a contact mechanism of the housing (11), and a venthole
(22) made in the housing (11) is covered with a filter (107).
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Description

BACKGROUND OF THE INVENTION

1. TECHNICAL FIELD

[0001] The present invention relates to a trigger switch
used in an electric tool and the like.

2. RELATED ART

[0002] Conventionally, for example, Japanese Patent
Publication No. 6-18092 proposes that a seal material is
bonded to a case of which micro-grooves are provided
in a surface so as to prevent an adverse effect of expan-
sion of air and an adverse effect of dust and the like on
a switch. However, when the dust-resistant structure pro-
posed in Japanese Patent Publication No. 6-18092 is
applied to the trigger switch, the dust and water invade
easily into the trigger switch from the micro-grooves by
pumping action caused by a manipulation of a trigger,
which possibly causes the adverse effect on a contact
mechanism. For example, in the trigger switch, there is
a risk that rainwater invades during work to generate a
short circuit. In order to prevent the adverse effect, there
is also made a proposal that bonding surfaces of covers
constituting a housing are sealed by ultrasonic welding
to enhance a water-resistant property and a dust-resist-
ant property.
[0003] However, when the bonding surfaces of the
covers are sealed by the ultrasonic welding, internal air
hardly flows to the outside, and air resistance is increased
when the trigger is depressed, which results in a problem
of a strange manipulation feeling.
The present invention has been devised to solve the
problems described above, and an object thereof is to
provide a trigger switch in which manipulation perform-
ance is improved while the dust-resistant property and
the water-resistant property are secured.

SUMMARY

[0004] In accordance with one aspect of the present
invention, there is provided a trigger switch that depress-
es a trigger in a housing to drive a contact mechanism
of the housing, wherein a filter with which a venthole
made in the housing is covered is provided in an outer
surface of the housing.
[0005] According to the present invention, the ventila-
tion property can be secured through the filter, and the
dust-resistant property and the water-resistant property
can be secured while the manipulation performance is
maintained. Particularly, assembling work is easily per-
formed because the filter is provided in the outer surface
of the housing.
[0006] In accordance with another aspect of the
present invention, there is provided a trigger switch that
depresses a trigger in a housing to drive a contact mech-

anism of the housing, wherein a filter with which a vent-
hole made in the housing is covered is provided in an
inner surface of the housing.
According to the present invention, the ventilation prop-
erty can be secured through the filter, and the dust-re-
sistant property and the water-resistant property can be
secured while the manipulation performance is main-
tained. Particularly, the fitter hardly drops off because
the filter is provided in the inner surface of the housing.
[0007] According to the present embodiment, the filter
may be a microfilter having micro-holes of 0.1 Pm to 10
Pm through which water vapor (diameter of 0.0004 Pm)
is passed while rainwater (100 Pm to 3000 Pm) is not
passed.
[0008] According to the aspect, the venthole is made
in a sidewall of the housing, the sidewall of the housing
being orthogonal to a direction in which the trigger is re-
ciprocally moved.
According to the present embodiment, the internal air is
smoothly vented by piston action caused by the recipro-
cating movement of the trigger, and the trigger switch
having the better manipulation feeling is obtained.
[0009] In accordance with still another aspect of the
present invention, there is provided an electric tool pro-
vided with a trigger switch that depresses a trigger in a
housing to drive a contact mechanism provided in the
housing, wherein the housing of the trigger switch is
bonded to a rib projected from an inner peripheral surface
of the electric tool, a venthole made in the housing is
communicated with a venthole made in the rib, and the
venthole made in the rib is covered with a filter.
[0010] According to the present invention, the electric
tool provided with the good-manipulation-feeling trigger
switch that can prevent the invasion of the dust and water
is obtained because the internal air can flow to the outside
through the filter with which the venthole made in the rib
is covered.
[0011] In accordance with still another aspect of the
present invention, there is provided a trigger switch that
depresses a trigger in a housing to drive a contact mech-
anism of the housing, wherein a filter is disposed such
that, in bonding surfaces of a first cover and a second
cove that constitute the housing, a gap between bonding
surfaces that are not welded is covered from an inside.
[0012] According to the present invention, the internal
air can flow to the outside through the filter with which
the gap between the bonding surfaces is covered, the
trigger switch that can prevent the invasion of the dust
and water from the outside while improving the manipu-
lation feeling is obtained.
[0013] The filter may be formed by a micro-porous
elastic body, particularly by a flexible polyurethane foam.
According to the present embodiment, because the filter
is easily elastically deformed, advantageously the as-
sembling work is easy to perform.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1A is a perspective view showing one of casings
of an electric drill, and Fig. 1B is a perspective view
showing a state in which a trigger switch according
to a first embodiment of the invention is assembled
in the casing;
Fig. 2A is a partially sectional perspective view of
Fig. 1B, and Fig. 2B is a partially enlarged perspec-
tive view of Fig. 2A;
Fig. 3 is an exploded perspective view of the trigger
switch of Fig. 1B;
Fig. 4 is an enlarged exploded perspective view
showing main components of the trigger switch of
Fig. 3;
Fig. 5 is an enlarged exploded perspective view
showing the main components of the trigger switch
of Fig. 3 when viewed from a different angle;
Fig. 6A and 6B are perspective views showing a trig-
ger switch according to a second embodiment of the
invention;
Fig. 7A is a rear view of the trigger switch of Fig. 6,
and Fig. 7B is a sectional view taken on a line B-B
of Fig. 7A;
Fig. 8 is an exploded perspective view of the trigger
switch of Fig. 6;
Fig. 9 is an exploded perspective view of the trigger
switch of Fig. 6 when viewed from a different angle;
Fig. 10 is an enlarged exploded perspective view
showing main components of the trigger switch of
Fig. 9; and
Fig. 11 is an enlarged exploded perspective view
showing the main components of the trigger switch
of Fig. 9 when viewed from a different angle.

DETAILED DESCRIPTION

[0015] A trigger switch according to a first embodiment
of the invention is applied to an electric drill as shown in
Figs. 1 to 5.
As shown in Figs. 1 and 2, a trigger switch 10 is assem-
bled in positioning ribs 101, 102, 103, and 104 that are
projected from an inner peripheral surface of a casing
100 on one side of the electric drill. Particularly a venthole
106 is made on depth side of a shallow-groove-shaped
step 105 provided in an outward surface of the rib 103
while covered with a filter 107. The rib 103 comes in sur-
face contact with a side face of the trigger switch 10, the
venthole 106 made in the rib 103 is located at a position
corresponding to a venthole 22 made in the trigger switch
10, and the venthole 106 and the venthole 22 are com-
municated with each other.
[0016] The filter 107 has a ventilation property, a water-
resistant property, and a dust-rasistant property. A mi-
crofilter in which water vapor (diameter of 0.0004 Pm)
can pass therethrough while rainwater (100 Pm to 3000

Pm) does not pass therethrough can be cited as an ex-
ample of the filter 107. More specifically, a microfilter
made of a tetrafluorinated ethylene resin porous film hav-
ing micro-holes (0.1 Pm to 10 Pm) and excellent heat
resistant property, chemical-resistant property, weather-
resistant property, electric characteristic, and water re-
pellent property can be cited as the filter 107.
[0017] As shown in Fig. 3, in the trigger switch 10, in-
side components such as a base 40, a plunger 50, and
a printed board 60 are incorporated in a housing 11 that
is formed by combining a first cover 20 and a second
cover 30, and a trigger 70 and a manipulation lever 80
are assemble.
[0018] As shown in Figs, 4 and 5, the venthole 22 is
made in a shallow step 21 provided in an inner side face
on one side of the first cover 20, and a semicircular rib
23 that supports a manipulation shaft 71 of the trigger 70
and a quadrant rib 24 that supports the manipulation lever
80 are provided on a side face opposite to the inner side
face.
[0019] The second cover 30 has a front-face shape
that can be matched with the first cover 20. In the second
cover 30, ribs 31 and 32 are projected at positions cor-
responding to ribs 23 and 24 of the first cover 20, and a
guide piece 33 is laterally projected. In bonding surfaces
of the second cover 30, the bonding surfaces except por-
tions to which the trigger 70, the manipulation lever 80,
and a connector 61 are attached are bonded to the first
cover 20 by ultrasonic welding.
[0020] As shown in Fig. 3, an air vent step 40a is formed
in a side-face edge portion of the base 40, and a click
feeling waved surface 40b is formed in an upper surface
of the base 40. In the base 40, first and second fixed
contact terminals 41 and 42 and a common terminal 43
are press-fitted from one side, and a switching contact
terminal 44 is assembled from the other side. In the com-
mon terminal 43 press-fitted in the base 40, first and sec-
ond moving contact piece 45 and 46 are inserted in en-
gagement holes 43a and 43b that are made in an ex-
tending portion projected from the base 40, thereby turn-
ably supporting the first and second moving contact piece
45 and 46. Positioning coil springs 47 and 48 are assem-
bled in the base 40, whereby the first and second moving
contact piece 45 and 46 are biased so as to return auto-
matically and not to drop off. Therefore, first and second
moving contacts 45a and 46a of the first and second mov-
ing contact pieces 45 and 46 face first and second fixed
contacts 41 a and 42a of the first and second fixed contact
terminals 41 and 42 so as to be able to be brought into
contact with and separated from the first and second fixed
contacts 41a and 42a.
[0021] The plunger 50 is slidably fitted in the base 40,
and a slider 51 is attached to the outward side face of
the plunger 50. The slider 51 attached to the outward
side face of the plunger 50 is slid along a sliding resistor
(not shown) of a printed board 60, thereby changing a
resistance value.
[0022] The printed board 60 has a front-face shape
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that can be accommodated in the first and second covers
20 and 30, and is electrically connected to the connector
61, and a sliding resistor (not shown) is printed in the
inward surface of the printed board 60. The printed board
60 is positioned in the base 40 in which the plunger 50
is accommodated, and the first and second fixed contact
terminal 41 and 42, common terminal 43, and switching
contact terminal 44, which are assembled in the base 40,
are inserted in terminal holes (not shown) and electrically
connected to the printed board 60 by soldering, thereby
integrating the printed board 60 and the base 40.
[0023] In the trigger 70, the laterally-projected manip-
ulation shaft 71 is inserted in a bellows-shaped cylindrical
body 72, a notched groove 74 provided near a projected
leading end portion 73 is slide-engaged in the plunger
50, and one end portion of the returning coil spring 75 is
fitted in the leading end portion 73. The other end portion
of the returning coil spring 75 is projected from a through-
hole 52 of the plunger 50 to abut on the inner side surface
of the base 40. Therefore, the returning coil spring 75
biases the trigger 70 and the plunger 50 so as to out-
wardly push out the trigger 70 and the plunger 50 from
the housing 11.
In the bellows-shaped cylindrical body 72, one end por-
tion is elastically fitted in a base portion of the manipula-
tion shaft 71, and the other end portion is elastically fitted
in a cylindrical portion that is formed by bonding the ribs
23 and 31 of the first and second covers 20 and 30, there-
by preventing water from invading from a periphery of
the manipulation shaft 71.
[0024] In the manipulation lever 80, a steel ball 82 is
assemble in one end portion so as to be biased outward
with a manipulation-fever coil spring 81 interposed ther-
ebetween, and a switching moving contact 84 is assem-
bled in a lower surface on one end side with a switching
coil spring 83 interposed therebetween. A shaft portion
85 of the manipulation lever 80 is fitted in a bearing portion
formed by aligning the ribs 24 and 32 of the first and
second covers 20 and 30, thereby turnably supporting
the manipulation lever 80.
[0025] Accordingly, after the inside components are
assembled in the first and second covers 20 and 30, the
bonding surfaces of the first and second covers 20 and
30 are integrated by the ultrasonic welding to sandwich
the manipulation shaft 71 of the trigger 70 between the
first and second covers 20 and 30. The other end portion
of the bellows-shaped cylindrical body 72 is elastically
fitted in the ribs 23 and 31 of the first and second covers
20 and 30 to complete the assembling work of the trigger
switch 10.
[0026] After the trigger switch 10 is assembled in the
ribs 101, 102, 103, and 104 that are projected in a casing
100 on one side of the electric drill, the trigger switch 10
is connected to a motor (not shown) through the connec-
tor 61, and a casing (not shown) on the remaining one
side is assembled.
[0027] In the first embodiment, the internal air flows
out through the venthole 22 of the first cover 20 from the

air vent step 40a provided in the side face of the base
40, and then further flows to the outside through the filter
107 from the venthole 106 made in the rib 103 of the
casing 100 af the electric drill. Because the filter 107 has
the ventilation property, the dust-resistant property, and
the water-resistant property, the filter 107 can prevent
the invasion of the dust or water from the outside, and
the electric tool that has the dust-resistant property and
the water-resistant property while maintaining the ma-
nipulation performance is advantageously obtained.
[0028] A manipulation of the trigger switch will briefly
be described below.
When the manipulation lever 80 is located at a neutral
position, one end portion of the manipulation lever 80
abuts on a central projection 70a of the trigger 70. There-
fore, the trigger 70 is not depressed, but a malfunction
is prevented.
Immediately before the manipulation lever 80 is rotated
counterclockwise to depress the trigger 70, the slider 51
comes into contact with the sliding resistor (not shown)
of the printed board 60 with the maximum resistance val-
ue. On the other hand, the first and second moving con-
tact pieces 45 and 46 are biased by the coil springs 47
and 48, and the first and second moving contacts 45a
and 46a are separated from the first and second fixed
contacts 41 a and 42a.
[0029] The plunger 50 engaged in the manipulation
shaft 71 is slid-moved when a worker slightly depresses
the trigger. Therefore, the first moving contact piece 45
is turned to bring the first moving contact 45a into contact
with the first fixed contact 41 a. As a result, a small current
is passed to start rotation of a motor (not shown) at a low
speed.
[0030] The trigger 70 is depressed, the resistance val-
ue is decreased as the slider 51 assembled in the plunger
50 is slid on the sliding resistor of the printed board 60,
and the current is increased to increase the number of
rotations of the motor.
[0031] When the trigger 70 is further depressed to push
the manipulation shaft 71 onto the depth side of the base
40, the second moving contact piece 46 is turned to bring
the second moving contact 46a into contact with the sec-
ond fixed contact 42a, whereby the maximum current is
passed to maximize the number of rotations of the motor.
[0032] When the worker releases the force for de-
pressing the trigger 70, the plunger 50 and the manipu-
lation shaft 71 are pushed back by the spring force of the
returning coil spring 75 to return to the original state.
Therefore, the number of rotations of the motor is grad-
ually decreased and the motor is stopped.
[0033] On the other hand, the manipulation lever 80 is
rotated clockwise about a rotating shaft 85, the switching
moving contact 84 connects the common terminal 43 and
the switching contact terminal 44, and the trigger 70 is
similarly manipulated, which allows the motor to be re-
versely rotated.
[0034] In the sidewalls of the first cover 20 of the first
embodiment, because the venthole 22 is disposed in the
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sidewall orthogonal to the direction in which the plunger
50 is reciprocally moved, the internal air is smoothly vent-
ed, and the air resistance is not increased. Therefore,
the good manipulation feeling is advantageously ob-
tained.
In the first embodiment, since the filter 107 is integrally
bonded to the outside of the trigger switch 10, it is not
necessary that the filter 107 have the high heat-resistant
property and chemical-resistant property, but the inex-
pensive filter 107 can advantageously be used.
[0035] In the first embodiment, the venthole 106 made
in the rib 103 of the electric drill is covered from the out-
side with the filter 107. Alternatively, the venthole 106
may be covered from the inside of the rib 103 with the
filter 107 and sandwiched between the rib 103 and the
housing 11 of the trigger switch 10.
The filter 107 may directly be bonded to the trigger switch
10. For example, the venthole 22 of the first cover 20
may be covered from the outside or inside with the filter
107. Particularly, when the venthole 22 of the first cover
20 is covered from the inside with the filter 107, advan-
tageously the filter 107 hardly drops off because the filter
107 is sandwiched between the first cover 20 and base
40.
The filter 107 is not limited to the case where the venthole
made in the bonding surface to the rib is covered, but
obviously the venthole made in the position that is not
bonded to the rib may be covered from the inside or out-
side.
[0036] As shown in Figs. 6 to 11, a trigger switch ac-
cording to a second embodiment of the invention differs
from that of the first embodiment in a water-resistant
structure. Because the basic structure of the trigger
switch of the second embodiment is substantially similar
to that of the first embodiment, the same component is
designated by the same numeral, and the description is
not given.
[0037] As shown in Fig. 6, in the trigger switch 10 of
the second embodiment, a micro-porous elastic body 108
that is of the filter is assembled in a step 40c provided in
a bottom surface of the base 40, the internal air is caused
to flow out from a gap between the bonding surfaces of
the first cover 20 and second cover 30, thereby securing
the ventilation property.
[0038] That is, in the second embodiment, an elastic
engagement portion 25 of the first cover 20 and an en-
gagement bracket 34 of the second cover 30 are engaged
in each other and temporarily joined. Then the bonding
surfaces of the first and second covers 20 and 30 are
integrated by performing the ultrasonic welding or laser
welding to a welding rib 26 provided in the first cover 20
shown in Fig. 11.
However, the bonding surfaces of the first cover 20 and
second cover 30, which are located near the step 40c
provided in the bottom surface of the base 40, are not
integrally welded, but are simply fitted as shown in Fig.
7B.
In the bonding surface that is not integrally welded, the

water-resistant structure is established by utilizing the
bellows-shaped cylindrical body 72 around the manipu-
lation shaft 71, and is established by utilizing a seal ring
86 around the shaft portion 85 of the manipulation lever
80.
[0039] A flame-resistant polyurethane foam can be cit-
ed as an example of the micro-porous elastic body 108.
More specifically, a polyether-system flexible poly-
urethane foam having a spontaneous ignition tempera-
ture of 416°C and relative density of 28 kg/m3 can be
cited as the micro-porous elastic body 108.
[0040] Accordingly, as shown in Fig. 9, the micro-po-
rous elastic body 108 is positioned in the step 40c pro-
vided in the bottom surface of the base 40, whereby the
air in the housing 10 passes through the micro-porous
elastic body 108 to flow to the outside from the gap be-
tween the bonding surfaces of the first cover 20 and sec-
ond cover 30, which are not welded.
[0041] Because the manipulation of the trigger switch
10 of the second embodiment is substantially similar to
that of the first embodiment, the description is not given.
[0042] The trigger switch of the invention can be ap-
plied to not only the electric drill but also other electric
tools.

Claims

1. A trigger switch (10) that depresses a trigger (70) in
a housing (11) to drive a contact mechanism of the
housing (11), wherein a filter (107) with which a vent-
hole (22) made in the housing (11) is covered is pro-
vided in an outer surface of the housing (11).

2. A trigger switch (10) that depresses a trigger (70) in
a housing (11) to drive a contact mechanism of the
housing (11), wherein a filter (107) with which a vent-
hole (22) made in the housing (11) is covered is pro-
vided in an inner surface of the housing (11).

3. The trigger switch (10) according to claim 1 or 2,
wherein the filter (107) is a microfilter having micro-
holes of 0.1 Pm to 10 Pm through which water vapor
(diameter of 0.0004 Pm) is passed while rainwater
(100 Pm to 3000 Pm) is not passed.

4. The trigger switch (10) as in any one of claims 1 to
3, wherein the venthole (22) is made in a sidewall of
the housing (11), the sidewall of the housing (11)
being orthogonal to a direction in which the trigger
(70) is reciprocally moved.

5. An electric tool provided with a trigger switch (10)
that depresses a trigger (70) in a housing (11) to
drive a contact mechanism provided in the housing
(11), wherein the housing (11) of the trigger switch
(10) is bonded to a rib (101,102,103,104) projected
from an inner peripheral surface of the electric tool,
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a venthole (22) made in the housing (11) is commu-
nicated with a venthole (106) made in the rib (103),
and the venthole (106) made in the rib (103) is cov-
ered with a filter (107).

6. A trigger switch (10) that depresses a trigger (70) in
a housing (11) to drive a contact mechanism of the
housing (11), wherein a filter (107) is disposed such
that, in bonding surfaces of a first cover (20) and a
second cover (30) that constitute the housing (11),
a gap between bonding surfaces that are not welded
is covered from an inside.

7. The trigger switch (10) according to claim 6, wherein
the filter (107) is formed by a micro-porous elastic
body (108).

8. The trigger switch (10) according to claim 7, wherein
micro-porous elastic body (108) is a flexible poly-
urethane foam.
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