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Description

[0001] The presentinvention relates to a trigger switch
and a power tool.

[0002] Japanese Laid-Open Patent Publication No.
2006-221908 describes an example of a known trigger
switch that is operated by a user. Such a trigger switch
may be employed in a power tool or the like. When the
user pulls a trigger, two contacts come into contact with
each other, and power is supplied via the contacts to a
load such as a motor.

[0003] In such a trigger switch, the separation of the
contacts stops the supply of power to the load. However,
depending on the separated distance, arcs may be pro-
duced between the contacts. Such arcs may form a fi-
brous conductor. In such a case, even when the trigger
switch is deactivated, that is, even when the contacts are
separated, the fibrous conductor may continuously sup-
ply the load with power.

[0004] DocumentDE 197 26 402 A1 discloses an elec-
tric device comprising a contact system consisting of a
fixed contact and of a switching contact, an actuating
member for triggering a switching operation, and a shield
which is rotatably mounted in the housing.

[0005] Accordingly, itis an object of the presentinven-
tion to provide a trigger switch and a power tool that stops
the supply of power to a load when the switch is deacti-
vated.

[0006] One aspect of the present invention is a trigger
switch including two contacts thatare used to supply pow-
er to a load. An anti-conduction portion is arranged be-
tween the two contacts when the trigger switch is deac-
tivated. The anti-conduction portion is moved away from
between the two contacts when the trigger switch is ac-
tivated.

[0007] The trigger switch further includes a trigger
adapted to be pulled by a user. The anti-conduction por-
tion is moved away from between the two contacts when
the trigger is pulled, wherein the anti-conduction portion
is moved away from between the two contacts in the
same direction as the pulling direction of trigger.

[0008] A further aspect of the present invention is a
power tool including the above trigger switch.

[0009] Other aspects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.

[0010] Theinvention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1is a schematic diagram of a power tool accord-
ing to one embodiment of the present invention;
Fig. 2 is a schematic diagram of a trigger switch pro-
vided in the power tool shown in Fig. 1;

10

15

20

25

30

35

40

45

50

55

Fig. 3 is a schematic diagram of the trigger switch
provided in the power tool shown in Fig. 1;

Fig. 4 is a schematic diagram illustrating a variable
resistor;

Fig. 5 is an electric circuit diagram illustrating the
variable resistor; and

Fig. 6 is a graph illustrating the relationship of the
pulled amount of a trigger and the output voltage.

[0011] A power tool according to one embodiment of
the present invention will now be described with refer-
ence to the drawings.

[0012] Referring to Fig. 1, in the present embodiment,
apower tool 10 is used as, for example, a drill driver. The
power tool 10 includes a main body 11 and a battery pack
12 that is attached in a detachable manner to the main
body 11. The main body 11 includes a generally T-
shaped case 15. The case 15 includes a cylindrical barrel
13 and a grip 14, which extends downward from a middle
portion of the barrel 13. In the present embodiment, the
longitudinal direction of the barrel 13 is referred to as the
front-to-rear direction. The direction in which the grip 14
extends, that is, the direction orthogonal to the front-to-
rear direction, is referred to as the vertical direction. The
direction orthogonal to the front-to-rear direction and the
vertical direction is referred to as the lateral direction.
[0013] The barrel 13 of the case 15 includes a drive
unit 16, which is located somewhat toward the rear from
the longitudinally middle portion of the barrel 13. The
drive unit 16 mainly includes a motor 16a, which serves
as a load, and an output shaft 16b. The motor 16a is
accommodated in the barrel 13 so that a distal end of the
output shaft 16b faces toward the front of the barrel 13.
A drive transmission unit 16¢ is connected to the distal
end of the output shaft 16b. The output shaft 16b includes
a speed reduction mechanism, a clutch mechanism, and
the like. The drive transmission unit 16c¢ includes a distal
end coupled to an output shaft (not shown) in a chuck.
A bit (not shown) is coupled in a removable manner to
the chuck 17. The motor 16a generates drive power that
rotates the bit on the chuck 17.

[0014] Asshownin Fig. 1, the grip 14 includes a trigger
switch 20.
[0015] Referring to Figs. 2 and 3, the trigger switch 20

includes a main body 21 and a trigger 22, which may be
operated by a user. The main body 21 includes a housing
23, which accommodates a support 24 and a plurality of
contacts 25. The support 24 supports the trigger 22. The
contacts 25 come into contact with each other or are sep-
arated from each other in accordance with the movement
of the trigger 22.

[0016] The support 24 includes a support body 24a, a
slider 24b, and a compression spring 24c. The support
body 24a includes a front end coupled to the slider 24b,
which is inserted through an opening 23a in the housing
23, and a rear end coupled to the compression spring
24c. The compression spring 24c is arranged between
the support body 24a and the wall of the housing 23. The
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compression spring 24c urges the support body 24a in
one direction (forward direction).

[0017] An L-shaped anti-conduction portion 26 ex-
tends from the rear end of the support body 24a. The
anti-conduction portion 26 includes a first extension,
which downwardly extends from the rear end of the sup-
port body 24a, and a second extension, which extends
parallel to the support body 24a from the first extension.
The anti-conduction portion 26 is formed by a non-con-
ductor.

[0018] The contacts 25include a fixed contact 25a and
a movable contact 25b, which is pivoted (tilted) is coop-
eration with the operation of the trigger 22.

[0019] The fixed contact 25a is connected to a contact
terminal 31. The movable contact 25b is electrically con-
nected to a power terminal 32. The power terminal 32 is
electrically connected to a battery pack (not shown). In
the housing 23, the power terminal 32 is bifurcated into
a pivot support 32a and a spring seat 32b. The pivot
support 32a pivotally supports the movable contact 25b.
A tensile spring 33 pulls the movable contact 25b toward
the fixed contact 25a. The tensile spring 33 includes one
end coupled to the spring seat 32b and another end cou-
pled to the movable contact 25b.

[0020] As shown in Fig. 2, the movable contact 25b
includes an abutment portion that abuts against a lower
surface of the support body 24a when the trigger 22 is in
a projected state, thatis, when the trigger 22 is not pulled
by the user. The abutment portion is L-shaped and in-
cludes afirst section, orthogonally extending from a basal
end of the movable contact 25b, and a second section,
orthogonally extending from the first section. The abut-
ment portion abuts against the lower surface of the sup-
port body 24a at a joint of the first and second sections.
Abutment of the abutment portion against the lower sur-
face of the support body 24a restricts pivoting of the mov-
able contact 25b caused by the tensile spring 33. Under
this situation, the movable contact 25b and the fixed con-
tact 25a are separated from each other. Further, the sec-
ond extension of the anti-conduction portion 26, which
moves together with the trigger 22, is arranged between
the fixed contact 25a and the movable contact 25b.
[0021] Referring to Fig. 3, when the trigger 22 is pulled,
the movable contact 25b moves away from the support
body 24a of the support 24. This releases the abutment
portion of the movable contact 25b from the support body
24a. By pulling the trigger 22, the anti-conduction portion
26 is moved away from between the movable contact
25b andthefixed contact 25a. Thatis, the anti-conduction
portion 26 is moved in the same direction as the trigger
22. Thus, the tensile spring 33 pivots the movable contact
25b, and the movable contact 25b comes into contact
with the fixed contact 25a.

[0022] Referring to Figs. 4 and 5, the trigger switch 20
includes a variable resistor that is configured to have a
resistance varied in accordance with the pulled amount
(pulled distance) of the trigger 22. The variable resistor
is, for example, electrically connected to the contact ter-
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minal 31.

[0023] Referring to Figs. 2 to 5, the variable resistor
includes a plurality of conductive patterns P and a sliding
element S. The conductive patterns P are arranged on
the side surface of the support body 24a. The sliding
element S is arranged on, for example, the housing 23.
The conductive patterns P includes a conductive pattern
PA, which has about the same length as the maximum
pulled amount of the trigger 22, a conductive pattern PG,
which has a ground potential, a conductive pattern PM,
which has the maximum output potential, and conductive
patterns P1 to P10, which are arranged between the con-
ductive patterns PG and PM. The conductive pattern PA
is electrically connected to a control circuit CP arranged
in a lower portion of the grip 14.

[0024] As shown in Fig. 4, the sliding element S in-
cludes afirst sliding portion S1, which is always in contact
with the conductive pattern PA, and a second sliding por-
tion S2, which contacts one of the other conductive pat-
terns PG, P1to P10, and PM. The second sliding portion
S2 comes into contact with one of the conductive patterns
P, namely, patterns PG, P1 to P10, and PM, which move
when the trigger 22 is pulled. The conductive patterns P
are arranged next to one another from conductive pattern
PG to conductive pattern PM in the order of conductive
patterns P1, P2, P3, P4, and so on. The voltage output
to the motor 16a increases as the second sliding portion
S2 comes into contact with a conductor pattern P located
farther from the conductor pattern PG.

[0025] When voltage is applied to the variable resistor
and the trigger 22 is operated (pulled), the control circuit
CP is provided with an operation signal (output voltage)
that is accordance with the pulled amount of the trigger
22. Based on the operation signal from the variable re-
sistor, the control circuit CP executes a control (PWM
control) of a drive signal (output voltage) that drives a
switching element SW (FET). This controls the rotation
speed of the motor 16a. More specifically, an increase
in the pulled amount (pulled distance) of the trigger 22
increases the output voltage supplied to the control circuit
CP. This increases the rotation speed of the motor 16a.

[0026] The operation of the power tool 10 will now be
described.
[0027] When the trigger 22 of the trigger switch 20 is

pulled, the anti-conduction portion 26 located between
the movable contact 25b and the fixed contact 25a moves
toward the rear. Then, the movable contact 25b pivots
toward the fixed contact 25a and comes into contact with
the fixed contact 25a. This activates the trigger switch
20. Further, as the trigger 22 moves, the conductive pat-
terns P also move toward the rear. This sets the resist-
ance of the variable resistor in accordance with the pulled
amount of the trigger 22. As a result, the control circuit
CP controls the switching element SW so that the motor
16a is supplied with output voltage corresponding to the
resistance of the variable resistor. This drives the motor
16a, and the drive transmission unit 16¢c transmits the
drive power generated by the motor 16a to the chuck 17.
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[0028] When the operation of the trigger 22 is complet-
ed, that is, when the user releases the trigger 22, the
movable contact 25b abuts against the lower surface of
the support body 24a. This pivots the movable contact
25b away from the fixed contact 25a and deactivates the
trigger switch 20. As the trigger 22 moves toward the
front, that s, as the trigger 22 moves away from the hous-
ing 23, the anti-conduction portion 26 moves toward the
front in the same direction as the trigger 22 and is ar-
ranged between the movable contact 25b and the fixed
contact 25a. In this manner, when the trigger switch 20
is deactivated, the anti-conduction portion 26 is located
between the fixed contact 25a and the movable contact
25b. This obviates the generation of arcs between the
fixed contact 25a and the movable contact 25b that would
form a fibrous conductor.

[0029] The advantages of the present embodiment will
now be described.

(1) The trigger switch 20 includes the anti-conduction
portion 26 that moves away from between the two
contacts 25 (25a and 25b) when activated. The anti-
conduction portion 26 obviates the generation of arcs
between the two contacts 25 (25a and 25b) that
would form a fibrous conductor.

(2) The anti-conduction portion 26 moves away from
between the two contacts 25 (25a and 25b) when
the user pulls the trigger 22. In this manner, by pulling
the trigger 22, the anti-conduction portion 26 may be
moved away from the contacts 25.

(3) The anti-conduction portion 26 moves away from
the between the two contacts 25 in a direction that
is the same as the direction in which the trigger 22
is pulled. If the anti-conduction portion 26 were
moved away from between the two contacts 25 in a
different direction, the trigger switch 20 would have
to be increased in size in a direction intersecting the
trigger pulling direction. This would enlarge the trig-
ger switch 20. However, since the trigger switch 20
is formed so that the anti-conduction portion 26 is
moved away from between the two contacts 25 in
the same direction as the pulling direction of the trig-
ger 22, enlargement of the trigger switch 20 may be
suppressed.

[0030] It should be apparent to those skilled in the art
that the present invention may be embodied in many oth-
er specific forms. Particularly, it should be understood
that the present invention may be embodied in the fol-
lowing forms.

[0031] In the above embodiment, the variable resistor
is used to change the rotation speed of the motor 16a.
Instead, the variable resistor may be omitted, and the
rotation speed of the motor 16a may be fixed when the
trigger switch 20 is activated.

[0032] In the above embodiment, among the two con-
tacts 25, the movable contact 25b is pivotal, and the fixed
contact 25a is fixed. Instead, the two contacts 25 may
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both be movable.

[0033] In the above embodiment, the power tool 10 is
used as a drill driver. Instead, the power tool 10 may be
used as an impact driver, an impact wrench, a hammer
drive, a vibration drill, a jigsaw, a sealing gun, or the like.
[0034] The presentexamples and embodiments are to
be considered as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.

Claims

1. A trigger switch (20) including two contacts (25a,
25b) that are used to supply power to a load (16a),
an anti-conduction portion (26) arranged between
the two contacts when the trigger switch (20) is de-
activated,
wherein the anti-conduction portion (26) is moved
away from between the two contacts (25a, 25b)
when the trigger switch (20) is activated;the trigger
switch (20)is characterized by further comprising
atrigger (22) adapted to be pulled by a user, wherein
the anti-conduction portion (26) is moved away from
between the two contacts (25a, 25b) when the trigger
(22) is pulled, wherein the anti-conduction portion
(26) is moved away from between the two contacts
(25a, 25b) in the same direction as the pulling direc-
tion of the trigger (22).

2. The trigger switch (20) according to claim 1, further
being characterized by:

a support (24) that supports the trigger (22); and
a housing (23) that accommodates the support
(24) and includes an opening (23a), wherein the
support (24) includes a slider (24b) inserted
through the opening (23a),

a supportbody (24a) coupled to the slider (24b),
and a compression spring (24c) coupled be-
tween the support body (24a) and the housing
(23), and

the anti-conduction portion (26) is arranged in
the support body (24a).

3. The trigger switch (20) according to claim 2, being
characterized in that:

the two contacts include a movable contact
(25b), pivoted in cooperation with movement of
the trigger (22), and a fixed contact (25a) op-
posed to the movable contact (25b).

4. Thetriggerswitch (20) according to any one of claims
1 to 3, being characterized in that:

the trigger switch (20) is activated when the two
contacts (25a, 25b) are in contact with each oth-
er and deactivated when the two contacts (25a,
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25b) are separated from each other.

5. A power tool (10) being characterized by compris-

ing:

the trigger switch (20) according to any one of
claims 1 to 4.

Patentanspriiche

1.

Ausldseschalter (20) mit zwei Kontakten (25a, 25b),
die verwendet werden, um einer Last (16a) Strom
zuzufthren,

einem nicht leitendem Abschnitt (26), der zwischen
den zwei Kontakten angeordnet ist, wenn der Aus-
lI6seschalter (20) deaktiviert ist,

wobei der nicht leitende Abschnitt (26) von zwischen
den zwei Kontakten (25a, 25b) weg bewegt wird,
wenn der Ausldseschalter (20) aktiviert wird, wobei
der Ausléseschalter (20) dadurch gekennzeichnet
ist, dass er ferner umfasst:

einen Ausldser (22), der dafiir geeignetist, dass
ihn ein Benutzer betatigt, wobei der nicht leiten-
de Abschnitt (26) von zwischen den zwei Kon-
takten (25a, 25b) weg bewegt wird, wenn der
Ausloser (22) betétigt wird, wobei der nicht lei-
tende Abschnitt (26) von zwischen den zwei
Kontakten (25a, 25b) in dieselbe Richtung wie
die Betatigungsrichtung des Ausldsers (22) weg
bewegt wird.

2. Ausldseschalter (20) nach Anspruch 1, ferner ge-

kennzeichnet durch:

einen Halter (24), der den Ausléser (22) halt, und
ein Gehause (23), in dem der Halter (24) unter-
gebracht ist, und das eine Offnung (23a) auf-
weist, wobei der Halter (24) ein Schiebeelement
(24b) aufweist, das durch die Offnung (23a) ein-
geflhrt wird,

einen Halterkorper (24a), der mit dem Schiebe-
element (24b) gekoppelt ist,

und eine Druckfeder (24c), die zwischen den
Halterkorper (24a) und das Gehause (23) ge-
koppelt ist, und

wobei der nicht leitende Abschnitt (26) in dem
Halterkdrper (24a) angeordnet ist.

3. Ausléseschalter (20) nach Anspruch 2, dadurch ge-

kennzeichnet, dass:

die zwei Kontakte einen bewegbaren Kontakt
(25b), der im Zusammenwirken mit einer Bewe-
gung des Ausldsers (22) geschwenkt wird, und
einen festen Kontakt (25a) umfassen, der dem
bewegbaren Kontakt (25b) gegeniberliegt.
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4.

Ausléseschalter (20) nach einem der Anspriiche 1
bis 3, dadurch gekennzeichnet, dass:

der Ausldseschalter (20) aktiviert ist, wenn die
zwei Kontakte (25a, 25b) in Kontakt miteinander
stehen, und deaktiviert ist, wenn die zwei Kon-
takte (25a, 25b) voneinander getrennt sind.

Elektrowerkzeug (10), dadurch gekennzeichnet,
dass es umfasst:

den Ausldseschalter (20) nach einem der An-
spriiche 1 bis 4.

Revendications

2

3.

Déclencheur (20) comprenant deux contacts (25a,
25b) qui sont utilisés pour fournir I'alimentation a une
charge (16a),

une partie anti-conduction (26) agencée entre les
deux contacts lorsque le déclencheur (20) est dé-
sactive,

dans lequel la partie anti-conduction (26) est éloi-
gnée d’entre les deux contacts (25a, 25b) lorsque le
déclencheur (20) est activé ; le déclencheur (20) est
caractérisé en ce qu’il comprend en outre :

une gachette (22) adaptée pour étre tirée par un
utilisateur, dans lequel la partie anti-conduction
(26) est éloignée d’entre les deux contacts (25a,
25b) lorsque la gachette (22) est tirée, dans le-
quel la partie anti-conduction (26) est éloignée
d’entre les deux contacts (25a, 25b) dans la mé-
me direction que la direction de traction de la
gachette (22).

Déclencheur (20) selon la revendication 1, caracté-
risé en outre par :

un support (24) qui supporte la gachette (22) ; et
un boitier (23) qui loge le support (24) et com-
prend une ouverture (23a), dans lequel le sup-
port (24) comprend une glissiére (24b) insérée
a travers l'ouverture (23a),

un corps de support (24a) couplé a la glissiere
(24b),

et un ressort de compression (24c) couplé entre
le corps de support (24a) et le boitier (23), et
la partie anti-conduction (26) est agencée dans
le corps de support (24a).

Déclencheur (20) selon la revendication 2, caracté-
risé en ce que :

les deux contacts comprennent un contact mo-
bile (25b) pivoté en coopération avec le mouve-
ment de la gachette (22) et un contact fixe (25a)
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opposé au contact mobile (25b).

Déclencheur (20) selon 'une quelconque des reven-
dications 1 a 3, caractérisé en ce que :

le déclencheur (20) est active lorsque les deux
contacts (25a, 25b) sont en contact entre eux et
désactivé lorsque les deux contacts (25a, 25b)
sont séparés 'un de l'autre.

Outil électrique (10) caractérisé en ce qu’'il
comprend :

le déclencheur (20) selon I'une quelconque des
revendications 1 a 4.
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