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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a trigger switch
used for power tools.

Background Art

[0002] There are widely used trigger switches mount-
ed on a grip of an power tool or the like and enabling the
power tool to be started when a user puts a finger thereon
to pull in the same.
[0003] As described in JP-A-10-69838, in conventional
trigger switches, a contact drive part provided on one end
of an operating shaft with a trigger on the other end drives
a moving contact to cause the moving contact to come
into pressure contact or away from a stationary contact,
whereby the circuit is closed and opened.
[0004] However, power tools are frequently handled
roughly, and an impact force in a bending direction often
acts on an operating shaft to cause a danger that the
operating shaft is broken at a base end thereof toward a
contact drive part. Therefore, with conventional trigger
switches, a contact drive part is formed integral with an
operating shaft and a trigger is fixed to the an operating
shaft afterward in order to ensure a strength for a base
end of the operating shaft, on which an external force is
liable to be concentrated. Also, the operating shaft is nor-
mally biased in a manner to project outward (toward a
trigger). Therefore, when a user pulls a trigger with a
finger and quickly separates a finger from the trigger from
a state, in which the operating shaft is pushed in, the
operating shaft is rapidly moved to cause a fear that the
trigger is disengaged by an impact at that time, so that it
is also necessary to fix the trigger to the operating shaft
firmly.
[0005] Also, since power tools are frequently used in
an environment with much dust, trigger switches are de-
manded to have a dustproof construction, in which dust
does not enter inside. Since an operating shaft comes in
and out of a trigger switch, an air having a volume equal
to that of the operating shaft, which comes in and out,
comes in and out of the trigger switch. Such entrance
and exit of an air causes a danger of carrying dust into
the switch, it is not preferable to make the operating shaft
thick, which degrades the dustproof property of a trigger
switch. Also, when an operating shaft is made metallic
in order to heighten its strength, design becomes difficult
since there is a danger of short-circuiting of an electric
circuit inside a trigger switch.
[0006] As described above, conventional trigger
switches involve a problem that when the dustproof ca-
pacity is ensured, an operating shaft is not adequate in
strength and in some cases broken by an impact.
[0007] A trigger switch according to the preamble of

claim 1 is known from US 2004/040827 A1, US-A-5 084
598 and US 4698471.

SUMMARY OF THE INVENTION

[0008] Hereupon, it is an object of the invention to pro-
vide a trigger switch, of which an operating shaft is not
broken by an impact force.
[0009] In order to solve the problem, the invention is
as defined in claim 1. It provides a trigger switch com-
prising a stationary contact and a moving contact, which
are provided inside a body to be able to come close to
and away from each other, a contact drive member ac-
commodated slidably inside the body to drive the moving
contact, and an operating shaft having one end thereof
engaging with the contact drive member and provided
on the other end thereof, which projects from the body,
with a trigger, which a user operates, and wherein the
operating shaft is put in an engagement state of having
play, which enables inclination relative to the contact
drive member.
[0010] With such construction, the contact drive mem-
ber and the operating shaft are separate from each other
and play is provided between the both, so that even when
an impact is applied to a trigger, it is possible to lessen
a bending stress on the operating shaft. Therefore, there
does not occur any trouble that the operating shaft is
broken.
[0011] Also, with the trigger switch of the invention, the
body is protrusively provided with a guide, which guides
the trigger in an axial direction, and a maximum angle of
inclination of the operating shaft afforded by the play may
be made larger than an inclination of the operating shaft
allowed by the guide.
[0012] With such construction, the guide bears an ex-
ternal force applied on the trigger and an impact load is
not applied to the operating shaft and the contact drive
member, so that the operating shaft and the contact drive
member are not broken.
[0013] Also, with the trigger switch of the invention, the
contact drive member may comprise a wall portion sub-
stantially perpendicular to the operating shaft to be pro-
vided with a notch, and the operating shaft may be pro-
vided with an engagement groove, which engages with
the notch.
[0014] With such construction, it is easy to provide play
between the operating shaft and the contact drive mem-
ber. Also, a trigger switch can be assembled by engaging
the contact drive member with the operating shaft, which
is arranged in a predetermined position, in a direction
perpendicular to an axis, and assembly is also made pos-
sible by forming a drive shaft and a trigger integrally.
[0015] Also, with the trigger switch of the invention, a
maximum angle of inclination afforded by the play may
be made not less than 1° but not more than 5°.
[0016] When a maximum angle of inclination afforded
by the play is not less than 1°, it is possible to ensure a
sufficient play, which eliminates application of an impact
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to the operating shaft. Also, when a maximum angle of
inclination afforded by the play is not more than 5°, a
trigger does not suffer from rattling, which makes a user
get a sense of incongruity.
[0017] As described above, with the trigger switch of
the invention, the contact drive member and the operat-
ing shaft are separate from each other and play is pro-
vided between the both, so that even when an impact is
applied to a trigger, any large force does not act directly
on the operating shaft and the operating shaft is not bro-
ken. Also, since any large force does not act directly on
the operating shaft, it is not necessary to increase a shaft
diameter and a trigger switch is realized, which is excel-
lent in dustproof property.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a perspective view showing a trigger switch
according to an embodiment of the invention;
Fig. 2 is an exploded, perspective view showing the
trigger switch of Fig. 1;
Fig. 3 is a cross sectional view showing the trigger
switch of Fig. 1;
Fig. 4 is an enlarged, perspective view showing a
contact drive member and an operating shaft in Fig.
1;
Fig. 5 is a side view showing the relationship between
the contact drive member, and moving and station-
ary contacts in Fig. 1; and
Fig. 6 is a cross sectional view showing the contact
drive member and the operating shaft in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0019] An embodiment of the invention will be de-
scribed below with reference to the drawings.
[0020] Fig. 1 shows a trigger switch 1 according to an
embodiment of the invention, and Figs. 2 and 3 are an
exploded, perspective view and a cross sectional view
showing the trigger switch 1. The trigger switch 1 com-
prises a switch assembly 3 accommodated in an internal
space of a body 2 composed of a right ccover 2a and a
left cover 2b. The switch assembly 3 comprises a contact
drive member 4, and the contact drive member 4 engages
with an operating shaft 5, which extends outside the body
2. A trigger 6 is formed at an outer end of the operating
shaft 5 to be made integral with the operating shaft 5 so
that a user put a finger on the trigger to pull the operating
shaft 5 into the body 2. The contact drive member 4 and
the operating shaft 5 are biased by a return spring 7 in a
direction, in which the operating shaft 5 is pushed outside
the body 2. Arranged on the trigger switch 1 is a dustproof
ring 8 that seals a gap between the operating shaft 5 and
an opening of the body 2, through which the operating
shaft 5 extends. The trigger 5 is moved along guides 9a,
9b provided on the body 2 in an axial direction of the

operating shaft 5. The contact drive member 4 is provid-
ed, as shown in Fig. 5, with two slide contacts 10, and
axially moved to slide the slide contacts 10 on a surface
of a terminal plate 11 and to drive two moving contacts
12a, 12b to cause the same to cooperate with contact
springs 13 to come into pressure contact with or away
from two stationary contacts 14a, 14b (In addition, the
stationary contact 14b is positioned interiorly of the sta-
tionary contact 14a and so not shown). The switch as-
sembly 3 is positioned in an upper portion of the body 2
as shown in Fig. 3, and provided with motor terminals
15, to which feeders to a motor are connected, and power
source terminals 16, which are protruded from the lower
portion of the main body 2 and are connected to an elec-
tric power source. In the switch assembly 3, the moving
contacts 12a, 12b are connected to the power source
terminals 16 and the stationary contacts 14a, 14b are
connected to the motor terminals 15, so that the moving
contacts 12a, 12b abut against the stationary contacts
14a, 14b to enable supplying electricity to the motor. Also,
connection to the motor terminals 15 can be switched in
phase by a rotary switch 18, which is driven by a switch-
over lever 17. The right cover 2a and the left cover 2b
are fixed by means of screws 19.
[0021] Fig. 4 show, in enlarged scale, the contact drive
member 4, the operating shaft 5, and the trigger 6, and
the contact drive member 4 and the operating shaft 5 will
be described in detail. The contact drive member 4 has
a wall portion 4a (having a thickness of, for example, 1.0
mm) perpendicular to the operating shaft 5, the wall por-
tion 4a being provided with a U-shaped notch 4b, which
has a smaller width (having a width of, for example, 2.9
mm) than a diameter (having a diameter of, for example,
5.5 mm) of the operating shaft 5. Also, the contact drive
member 4 is protrusively provided with a drive portion
4c, against which the moving contacts 12a, 12b abut. On
the other hand, the operating shaft 5 is provided at a
barrel portion thereof near an axial end thereof with an
engagement groove 5a, which is perpendicular to an ax-
ial direction to engage with the notch 4b, and provided
at an end thereof with a seat portion 5b, with which the
return spring 7 engages. The engagement groove 5a is
formed to be considerably wider (for example, 1.2 mm)
than a thickness of the wall portion 4a and to make a
thickness of the operating shaft 5 locally smaller (for ex-
ample, 2.8 mm) than a width of the notch 4b. The wall
portion 4a around the notch 4b of the contact drive mem-
ber 4 is fitted into the engagement groove 5a of the op-
erating shaft 5 whereby the operating shaft 5 and the
contact drive member 4 are connected to each other with
play therebetween to be made movable together in an
axial direction.
[0022] Subsequently, an operation of the trigger switch
1 will be described.
[0023] Fig. 5 shows only those constituent elements,
which are related to a main operation of the trigger switch,
for the convenience of understanding. Fig. 5(A) shows a
state, in which a user does not put a finger on the trigger
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6. The operating shaft 5 is caused by the return spring 7
to project to a maximum extent from the body 2, and the
drive portion 4c of the contact drive member 4 pushes
down the two moving contacts 12a, 12b against the bias
of the contact springs 13 to separate the moving contacts
12a, 12b from the stationary contacts 14a, 14b. The drive
portion 4c has a short portion thereof abutting against
the moving contact 12a on this side in the figure and has
a long portion thereof abutting against the moving contact
12b on the back side in the figure.
[0024] As shown in Fig. 5B, when a user pulls in the
trigger 6 slightly, the contact drive member 4 moves, so
that the moving contact 12a on this side first disengages
from the drive portion 4c and is caused by the contact
springs 13 to abut against the stationary contact 14a.
The stationary contact 14a, against which the moving
contact 12a abuts, is connected to the motor terminal 15
through a control circuit, which restricts an electric current
according to a position of the slide contact 10, and output
to the motor is controlled according to an amount, by
which the trigger 6 is pulled in, in a state shown in Fig. 5B.
[0025] Further, when the trigger 6 is pulled and the
operating shaft 5 is pushed into the interior of the body
2, the drive portion 4c of the contact drive member 4 also
disengages from the moving contact 12b on the back
side in the figure and the moving contact 12b on the back
side abuts against the corresponding stationary contact
14b as shown in Fig. 5C. The stationary contact 14b on
the back side (behind 14a) is connected directly to the
motor terminal 15 to apply a maximum electric current to
the motor.
[0026] When a user relaxes a pulling force for the trig-
ger 6, the contact drive member 4 and the operating shaft
5 are pushed back by the return spring 7 to go through
a state of Fig. 5B to return to a state of Fig. 5A. Thereby,
the motor becomes slow in rotation and stops.
[0027] Subsequently, an explanation will be given to
an effect produced by an engaging structure of the con-
tact drive member 4 of the trigger switch 1 and the oper-
ating shaft 5. Fig. 6 shows a possible state, in which the
contact drive member 4 and the operating shaft 5 engage
with each other. Since the operating shaft 5 has play
relative to the contact drive member 4, a maximum incli-
nation of 5° relative to the contact drive member 4 is
possible in an engaged state as shown in the figure. The
play between the contact drive member 4 and the oper-
ating shaft 5 is one obtained by sizing the contact drive
member 4 and the operating shaft 5 so that they can be
formed by an ordinary injection molding and assembled
easily. On the other hand, the trigger 6 is restricted in
movement by the guides 9a, 9b with the result that incli-
nation of the operating shaft 5 is limited. Therefore, the
guides 9a, 9b guide the trigger 6 to thereby enable main-
taining an inclination of the operating shaft 5 at less than
5°.
[0028] The trigger switch 1 is designed such that the
operating shaft 5 is thin and the dustproof ring 8 prevents
dust and dirt from entering the body 2. On the other hand,

since the guides 9a, 9b do not affect the dustproof func-
tion, they are designed to be thick and strong so as to
get a sufficient strength and have a sufficient strength to
be free from rupture by a shock.
[0029] Therefore, in the case where an external force
in a different direction from a direction, in which the op-
erating shaft 5 is moved, is tentatively applied to the trig-
ger 6, the force applied to the trigger 6 is born by the
guides 9a, 9b. On the other hand, the operating shaft 5
together with the trigger 6 is inclined relative to the contact
drive member 4 to absorb and relax an external force,
so that there is no fear of rupture.
[0030] The tentative provision of play such that an in-
clination of the operating shaft 5 relative to the contact
drive member 4 exceeds 5° is not preferable since a user
gets a sense of incongruity or feels uneasy. Also, while
the trigger 6 is restricted in movement by the guides 9a,
9b, a processing accuracy obtained by ordinary resin
molding cannot but help allowing an inclination of the
operating shaft 5 in the order of 1° in order to enable the
trigger 6 to move smoothly along the guides 9a, 9b.
Therefore, when an inclination allowed by play between
the contact drive member 4 and the operating shaft 5 is
less than 1°, there is a fear that it is not possible to suf-
ficiently absorb and relax an external force applied to the
trigger 6.

Claims

1. A trigger switch (1) comprising:

a stationary contact (14a, 14b) and a moving
contact (12a, 12b), which are provided inside a
body (2) to be able to come close to and away
from each other,
a contact drive member (4) accommodated sli-
dably inside the body (2) to drive the moving
contact (12a, 12b), and
an operating shaft (5) having a first end being in
an engagement state with the contact drive
member and a second end, which projects from
the body, having a trigger (6) configured to be
operated by a user, and
wherein the engagement state provides play be-
tween the operating shaft (5) and the contact
drive member (4), which enables inclination of
the operating shaft (5) relative to the contact
drive member (4), characterized in that
the body (2) is protrusively provided with a guide
(9a, 9b), which guides the trigger (6) in an axial
direction, and
a maximum angle of inclination of the operating
shaft (5) afforded by the play is larger than an
inclination of the operating shaft (5) allowed by
the guide.

2. The trigger switch according to claim 1, wherein the
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contact drive member (4) comprises a wall portion
(4a) substantially perpendicular to the operating
shaft (5) to be provided with a notch (4b), and
the operating shaft (5) is provided with an engage-
ment groove (5a), which engages with the notch (4b).

3. The trigger switch according to any one of claims 1
to 2, wherein a maximum angle of inclination afford-
ed by the play is not less than 1° but not more than 5°.

Patentansprüche

1. Triggerschalter (1), welcher aufweist:

einen stationären Kontakt (14a, 14b) und einen
beweglichen Kontakt (12a, 12b), welche im In-
neren eines Körpers (2) einander annäherbar
und voneinander entfernbar vorgesehen sind,
ein Kontaktbetätigungselement (4), welches im
Inneren des Körpers (2), den bewegliche Kon-
takt (12a, 12b) betätigend, verschiebbar ange-
ordnet ist,
einen Betätigungsschaft (5), welcher ein erstes
Ende, das mit dem Kontaktbetätigungselement
in einem Eingreifzustand ist, und ein zweites En-
de, welches von dem Körper abragt und einen
Trigger (6) aufweist, der für eine Betätigung
durch einen Benutzer aufgebaut ist, aufweist,
und
wobei der Eingreifzustand ein Spiel zwischen
dem Betätigungsschafft (5) und dem Kontakt-
betätigungselement (4) liefert, welches eine
Neigung des Betätigungsschafts (5) in Bezug
auf das Kontaktbetätigungselement (4) ermög-
licht, dadurch gekennzeichnet, dass
der Körper (2) vorspringend mit einer Führung
(9a, 9b) versehen ist, weiche den Trigger (6) in
einer axialen Richtung führt, und
ein maximaler Neigungswinkel des Betäti-
gungsschafts (5), der durch das Spiel ermöglicht
wird, größer als eine durch die Führung zuge-
lassene Neigung des Betätigungsschafts (5) ist.

2. Triggerschalter nach Anspruch 1, wobei das Kon-
taktbetätigungselement (4) einen zum Betätigungs-
schaft (5) im Wesentlichen senkrechten Wandab-
schnitt (4a), welcher mit einer Aussparung (4b) zu
versehen ist, aufweist, und
der Betätigungsschaft (5) mit einer Eingreifnut (5a)
versehen ist, welche mit der Aussparung (4b) in Ein-
griff ist.

3. Triggerschalter nach einem der Ansprüche 1 bis 2,
wobei ein durch das Spiel ermöglichter maximaler
Neigungswinkel nicht kleiner als 1°, aber nicht grö-
ßer als 5° ist.

Revendications

1. Interrupteur de déclenchement (1) comprenant :

a un contact fixe (14a, 14b) et un contact mobile
(12a, 12b), qui sont prévus à l’intérieur d’un
corps (2) pour pouvoir se rapprocher et s’éloi-
gner l’un de l’autre,
a un élément d’entraînement de contact (4) logé
de manière coulissante à l’intérieur du corps (2)
pour entraîner le contact mobile (12a, 12b), et
a un arbre de commande (5) ayant une premiè-
re extrémité qui est dans un état de mise en
prise avec l’élément d’entraînement de contact
et une deuxième extrémité, qui fait saillie du
corps, ayant un déclencheur (6) configuré pour
être actionné par un utilisateur, et dans lequel
l’état de mise en prise fournit du jeu entre l’arbre
de commande (5) et l’élément d’entraînement
de contact (4), qui permet l’inclinaison de l’arbre
de commande (5) par rapport à l’élément d’en-
traînement de contact (4), caractérisé en ce
que :

a le corps (2) est prévu en saillie avec un
guide (9a, 9b) qui guide le déclencheur (6)
dans une direction axiale, et
a un angle d’inclinaison maximum de l’ar-
bre de commande (5) offert par le jeu est
plus grand qu’une inclinaison de l’arbre de
commande (5) autorisé par le guide.

2. Interrupteur de déclenchement selon la revendica-
tion 1, dans lequel l’élément d’entraînement de con-
tact (4) comprend une partie de paroi (4a) sensible-
ment perpendiculaire à l’arbre de commande (5)
destiné à être prévu avec une encoche (4b), et a
l’arbre de commande (5) est prévu avec une rainure
de mise en prise (5a) qui se met en prise avec l’en-
coche (4b).

3. Interrupteur de déclenchement selon l’une quelcon-
que des revendications 1 à 2, dans lequel l’angle
maximum d’inclinaison offert par le jeu n’est pas in-
férieur à 1° mais non supérieur à 5°.
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