
There is provided a switch device that enables two-stage operation preferable 

for a power window switch for vehicle, in which the number of components, 

assembling manhours, space and the like are reduced, as compared with a conventional 

switch device by employing a new structure. The switch device includes an operation 

knob, a supporting shaft that swingably supports the operation knob, a board 

substantially parallel to the supporting shaft, a first push button switch located on one 

side of a surface that includes the supporting shaft and is perpendicular to the board, 

and operated by swing of the operation knob, a second push button switch located on 

another side of the perpendicular surface, and operated by the swing of the operation 

knob, and a third push button switch intersecting the perpendicular surface, and 

operated by the swing of the operation knob, wherein a first point of effort of a force 

acting on the first push button switch is located on the one side, spaced from the 

perpendicular surface, a second point of effort of a force acting on the second push 

button switch is located on the other side, spaced from the perpendicular surface, and a 

third point of effort of a force acting on the third push button switch is located in the 

vicinity of the perpendicular surface. 



We claim: 

1. A switch device comprising: 

an operation knob; 

a supporting shaft that swingably supports the operation knob; 

a board substantially parallel to the supporting shaft; 

a first push button switch located on one side of a surface that includes 

the supporting shaft and is perpendicular to the board, and provided on the 

board to be operated by swing of the operation knob; 

a second push button switch located on another side of the 

perpendicular surface, and provided on the board to be operated by the swing of 

the operation knob; and 

a third push button switch intersecting the perpendicular surface, and 

provided on the board to be operated by the swing of the operation knob, 

wherein a first point of effort of a force acting on the first push button 

switch in the operation knob is located on the one side, spaced from the 

perpendicular surface, 

a second point of effort of a force acting on the second push button 

switch in the operation knob is located on the other side, spaced from the 

perpendicular surface, and 

a third point of effort of a force acting on the third push button switch in 

the operation knob is located in the vicinity of the perpendicular surface. 

2. The switch device according to claim 1, further comprising: 

a case including the supporting shaft; 

a first operation rod that transmits the force from the first point of effort to 



the first push button switch; 

a second operation rod that transmits the force from the second point of 

effort to the second push button switch; and 

a third operation rod that transmits the force from the third point of effort 

to the third push button switch, 

wherein the board, the first operation rod, the second operation rod, and 

the third operation rod are arranged inside the case, 

the first operation rod and a lower surface of the operation icnob, and the 

second operation rod and the lower surface of the operation knob are in contact 

with each other, and 

a portion where the third operation rod and the lower of the operation 

knob are in contact with each other, which is the third point of effort, has a shape 

in which as inclination of the swing of the operation knob becomes larger, a 

distance from the supporting shaft to the portion in contact becomes shorter. 

3. The switch device according to claim 1 or claim 2, wherein a magnitude 

of the inclination by the swing of the operation knob that conducts or cuts off 

each of the first push button switch and the second push button switch is smaller 

than a magnitude of the inclination by the swing of the operation knob that 

conducts or cuts off the third push button switch. 

4. The switch device according to any one of claims 1 to 3, 

wherein the first push button switch is conducted or cut off by inclining 

the operation knob In one direction, and a third push button switch is conducted 

or cut off by further inclining the operation knob in the one direction, 
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while the second push button switch is conducted or cut off by inclining 

the operation knob in another direction, and the third push button switch is 

conducted or cut off by further inclining the operation knob in the other direction. 

5. A switch device comprising: 

an operation knob; 

a supporting shaft that swingably supports the operation knob; 

a board substantially parallel to the supporting shaft; 

a first push button switch located on one side of a surface that includes 

the supporting shaft and is perpendicular to the board, and provided on the 

board to be operated by swing of the operation knob; 

a second push button switch located on another side of the 

perpendicular surface, and provided on the board to be operated by the swing of 

the operation knob; 

a third push button switch intersecting the perpendicular surface, and 

provided on the board to be operated by the swing of the operation knob; 

a first operation rod that is provided on the one side of the perpendicular 

surface, and presses the first push button switch by inclination in a first direction 

of the operation knob; 

a second operation rod that is provided on the other side of the 

perpendicular surface, and presses the second push button switch by inclination 

in a second direction of the operation knob; and 

a third operation rod that is provided at a position intersecting the 

perpendicular surface, and presses the third push button switch by the 

inclination in the first or second direction of the operation knob. 

Dated this 13"" day of March, 2012. 

Omron Automotive Electronics Co., Ltd. 

(Varun Sharma) 
of Amarchand & Mangaldas & 
SureshA. ShroffifeCo. 
Attorneys for the Applicant 
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SWITCH DEVICE 

BACKGROUND OF THE INVENTION 

1. TECHNICAL FIELD 

[0001] The present invention relates to a switch device, and particularly to a 

switch device enabling two-stage operation preferable for a power window 

switch for vehicle. 

2. RELATED ART 

[0002] Conventionally, for example, in order to open and close windows of a 

vehicle such as automobile, there has been known a switch that includes a 

plurality of rubber switches (push button switches), thereby enabling two-stage 

operation from demand for operability, reliability and the like. 

[0003] For example, in Japanese Patent Application Laid-Open No. H3-236124, 

there is disclosed a seesaw switch (robber switch) including a total of four push 

switches in a state where two push switches are included on each side with a 

supporting shaft of the seesaw switch interposed, wherein the two push switches 

on one side are operated by push bodies different in actuation stroke, by which 

two-stage operation is enabled. 

In the above-described seesaw switch, the two push button switches are 

required for inclination of the operation knob in one direction. The two push 

buttons for inclination in another direction are also required, and as a result, a 

total of four push buttons are required. Aside from these, five operation rods 
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that each transmit a force from the operation l<nob are required. The operation 

rods are required for the respective four switches, and further, the operation rod 

for generating operation feeling is required. Accordingly, the number of 

components is large. 

[0004] Moreover, in Japanese Patent Application Laid-Open No. H8-111142, 

there is disclosed a seesaw switch that includes an operation knob supported 

swingably around a supporting shaft, a pair of actuation plates inclined by a 

pressing force from this operation knob, and a pair of push switches that is 

arranged under each of these actuation plates, and is operated in accordance 

with inclination angle of these actuation plates, which enables two-stage 

operation. 

[0005] Moreover, in Japanese Patent Application Laid-Open No.2004-139945, 

there is disclosed a seesaw switch including a swingable operation knob, an 

actuation plate having an approximately L-shape in a plan view, which actuation 

plate is pressed and driven by the operation knob, and a total of three push 

switches; two push switches supporting both end portions of the actuation plate 

and one push switch supporting a bent portion (central portion) of the actuation 

plate. A driver extending from the operation knob is brought into contact with a 

portion closer to one of the push switches in both end portions rather than the 

push switch in the central portion in the actuation plate, which allows the 

actuation plate to sequentially operate one of the push switches in both the end 

portions and the push switch in the central portion in response to a descending 

amount of the driver. Also, the push switch in the other end portion and the 

push switch in the central portion are sequentially operated in response to the 

descending amount of the driver, which enables the two-stage operation. 
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In this seesaw switch, the three push button switches are used. Further, 

the actuation plate to cause the operation knob to operate the push button 

switches is used. Moreover, in order to realize the two-stage operation by this 

seesaw switch, a certain amount of distance needs to be assured between the 

switches, and the actuation plate is formed into the L shape in the present 

literature, which makes a stmcture thereof larger. 

[0006] In Japanese Patent Application Laid-Open No. H10-294041, there is 

disclosed a monitor switch that performs both switching selection of a plurality of 

display screens displayed on a display screen, and function decision 

corresponding to the selected display by operation of one switch operation knob. 

This monitor switch is a monitor switch including a slider held displaceably, an 

operation knob (seesaw type knob) pivotally supported so as to be tumable in 

housing outer end portion of this slider, a pair of push rods that works with the 

tuming displacement of this operation knob, and a stroke switch arranged close 

to a housing inner end portion of the above-described slider, and rubber 

switches arranged close to housing inner end portions of the pair of push rods, 

wherein a motion stroke of the stroke switch opened and closed in response to a 

motion of the slider is set to be smaller than a stroke of the rubber switches 

opened and closed in response to motions of the push rods. While this monitor 

switch is not a switch that enables the two-stage operation, it resembles the 

switch of Japanese Patent Application Laid-Open No. 2004-139945 in that a 

total of three push switches are used. 

[0007] Moreover, while in the monitor switch disclosed in Japanese Patent 

Application Laid-Open No. H10-294041, the number of the required push button 

switches is three as the whole, the two-stage operation is not enabled. That is, 
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the push button switch in the center functions by pushing the central portion of 

the operation l<nob, and the push button switches at both ends function in 

response to the motion of the slider, so that the central push button switch and 

the push button switches at both the ends do not have an interlocking property. 

SUMMARY 

[0008] One object of the present invention is to provide a switch device that 

reduces the number of components and required space while enabling 

two-stage operation of a switch by employing a new structure. 

[0009] In accordance with one aspect of the present invention, there is provided 

a switch device including an operation knob, a supporting shaft that swingably 

supports the operation knob, a board substantially parallel to the supporting 

shaft, a first push button switch located on one side of a surface that includes the 

supporting shaft and is perpendicular to the board, and provided on the board to 

be operated by swing of the operation knob, a second push button switch 

located on another side of the perpendicular surface, and provided on the board 

to be operated by the swing of the operation knob, and a third push button switch 

intersecting the perpendicular surface, and provided on the board to be operated 

by the swing of the operation knob, wherein a first point of effort of a force acting 

on the first push button switch in the operation knob is located on the one side, 

spaced from the perpendicular surface, a second point of effort of a force acting 

on the second push button switch in the operation knob is located on the other 

side, spaced from the perpendicular surface, and a third point of effort of a force 

acting on the third push button switch in the operation knob is located in the 

vicinity of the perpendicular surface. 
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According to this, there can be provided a power window switch for 

vehicle that enables the two-stage operation, and reduces the number of 

components, assembling manhours, space and the like. 

[0010] Furthermore, the switch device according to the present invention may 

further include a case including the supporting shaft, a first operation rod that 

transmits the force fi'om the first point of effort to the first push button switch, a 

second operation rod that transmits the force from the second point of effort to 

the second push button switch, and a third operation rod that transmits the force 

from the third point of effort to the third push button switch, wherein the board, 

the first operation rod, the second operation rod, and the third operation rod are 

arranged inside the case, the first operation rod and a lower surface of the 

operation knob, and the second operation rod and the lower surface of the 

operation knob are in contact with each other, and a portion where the third 

operation rod and the lower of the operation knob are in contact with each other, 

which is the third point of effort, has a shape in which as inclination of the swing 

of the operation knob becomes larger, a distance from the supporting shaft to the 

portion in contact becomes shorter. 

[0011] Furthermore, a magnitude of the inclination by the swing of the operation 

knob that conducts or cuts off each of the first push button switch and the second 

push button switch may be smaller than a magnitude of the inclination by the 

swing of the operation knob that conducts or cuts off the third push button 

switch. 

[0012] Furthermore, the first push button switch is conducted or cut off by 

inclining the operation knob in one direction, and a third push button switch is 

conducted or cut off by further inclining the operation knob in the one direction. 



while the second push button switch is conducted or cut off by inclining the 

operation knob in another direction, and the third push button switch is 

conducted or cut off by further inclining the operation knob in the other direction. 

[0013] Moreover, in accordance with another aspect of the present invention^ 

there is provided a switch device including an operation knob, a supporting shaft 

that swingably supports the operation knob, a board substantially parallel to the 

supporting shaft, a first push button switch located on one side of a surface that 

includes the supporting shaft and is perpendicular to the board, and provided on 

the board to be operated by swing of the operation knob, a second push button 

switch located on another side of the perpendicular surface, and provided on the 

board to be operated by the swing of the operation knob, a third push button 

switch intersecting the perpendicular surface, and provided on the board to be 

operated by the swing of the operation knob, a first operation rod that is provided 

on the one side of the perpendicular surface, and presses the first push button 

switch by inclination in a first direction of the operation knob, a second operation 

rod that is provided on the other side of the perpendicular surface, and presses 

the second push button switch by inclination in a second direction of the 

operation knob, and a third operation rod that is provided at a position 

intersecting the perpendicular surface, and presses the third push button switch 

by the inclination in the first or second direction of the operation knob. 

[0014] As described above, according to the present invention, there can be 

provided a switch device that enables two-stage operation preferable for a power 

window switch for vehicle, in which the number of components, assembling 

manhours, space and the like are reduced, as compared with a conventional 

switch device. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1A is a top view, Fig. 1B is a side view, Fig. 10 is a front view, and 

Fig. 1D is a back view, showing a switch device of a first embodiment according 

to the present invention; 

Fig. 2A is a cross-sectional view along A-A, Fig. 28 is a cross-sectional 

view along B-B, Fig. 20 is a cross-sectional view along 0-0, and Fig. 2D is a 

cross-sectional view along D-D, showing the switch device of the first 

embodiment according to the present invention; 

Fig. 3A is a top view, and Fig. 3B is a side view, showing the switch 

device in a state where an operation knob is not attached in the first embodiment 

according to the present invention; 

Fig. 4A is a bottom view, and Fig. 4B is a perspective view, showing the 

operation knob in the first embodiment according to the present invention; 

Figs. 5A to 5D are operation explanatory views (cross-sectional views) 

of the switch device in the first embodiment according to the present invention, 

Fig. 5A showing manual-up, Fig. 5B showing auto-up. Fig. 50 showing 

manual-down. Fig. 5D showing auto-down; 

Figs. 6A to 6D are perspective views showing the switch device of the 

first embodiment according to the present invention. Fig. 6A showing the whole. 

Fig. 6B showing a state where the operation knob is removed, Fig. 60 showing a 

state where side surfaces of a case are removed, and Fig. 6D showing a state 

where operation rods are removed; and 

Figs. 7A to 7D are operation explanatory views showing operation of a 

switch device in a second embodiment according to the present invention, Fig. 
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7A showing a neutral state, FigJB showing a state where a first stage is 

conducted, Fig. 7C showing a state where a second stage is conducted, and Fig. 

7D showing an enlarged view of a portion where an operation rod and a lower 

surface of the operation knob are in contact with each other. 

DETAILED DESCRIPTION 

[0016] Hereinafter, referring to the drawings, respective embodiments 

according to the present invention will be described. 

(First Embodiment) 

Fig. 1 shows a switch device 1 in a first embodiment according to the 

present invention. The switch device 1 has an operation knob 10 used when a 

user of a vehicle operates a power window, a supporting shaft 20 swingably 

supporting the operation knob 10, a case 50 including the supporting shaft 20, 

and a board 30 formed with circuits, which board is roughly parallel to the 

supporting shaft 20. Being roughly parallel does not mean being strictly parallel, 

but means being parallel in a permissible range as being almost parallel in the 

present technical field. The operation knob 10 is formed with a curvature on 

which a finger is easily put on a front surface side (on a side of a traveling 

direction of the vehicle) so as to make it easy for the user of the vehicle to 

operate the operation knob 10. The operation knob 10 is supported by the 

supporting shaft 20 so as to swing right and left in a side view (B) 

[0017] For example, when the user pushes the operation knob 10 so as to 

incline the operation knob 10 on a right side (on the side of a traveling direction 

of the vehicle) in the side view (B), the operation knob 10 rotates around the 

supporting shaft 20 to be inclined on the right side, and at the same time, press 



down an internal first operation rod 61. Conversely, when the user pushes the 

operation knob 10 so as to incline the operation knob 10 on a left side (on an 

opposite side of the traveling direction of the vehicle), the operation knob 10 

rotates around the supporting shaft 20 to be inclined on the left side, and at the 

same tinne, presses down an internal second operation rod 62. 

In this manner, the switch device 1 operates the operation rods by the 

right and left swing in the side view (B) of the operation knob 10, and further, 

operates push button switches, as described later. 

[0018] While the operation knob 10 is exposed from the case 50 for the user of 

the vehicle to operate, the board 30, the operation rods (61 and 62) and the like 

are contained in the case 50. Referring to cross-sectional views of Figs. 2A to 

2D, a structure of an inside of the case 50 will be described in detail. Fig. 2A is 

a cross-sectional view along a cross-sectional line A-A shown in Fig. 1 A, Fig. 2B 

is a cross-sectional view along a cross-sectional line B-B shown in Fig. 1A, Fig. 

2C is a cross-sectional view along a cross-sectional line C-C shown in Fig. 1A, 

and Fig. 2D is a cross-sectional view along a cross-sectional line D-D shown in 

Fig. 1A. In Fig. 2A, the supporting shaft 20 and a virtual surface S that includes 

the supporting shaft 20 and is perpendicular to the board 30, which cannot be 

originally seen, are shown for description. 

[0019] The switch device 1 has a first push button switch 41 and a second push 

button switch 42 installed on the board 30 with the supporting shaft 20 

interposed therebetween, and further, a third push button switch 43 on the board 

30 in the vicinity of a central portion between the first push button switch 41 and 

the second push button switch 42. In other words, the first push button switch 

41 is located on one side of the surface S (on the side of the traveling direction of 
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the vehicle), the second push button switch 42 is located on another side of the 

surface S (on the opposite side of the traveling direction of the vehicle), and the 

third push button switch 43 intersects the surface S and is located closest to the 

supporting shaft 20 as compared with positions of the first push button switch 41 

and the second push button switch 42. 

[0020] Moreover, the switch device 1 has, inside the case 50, the first operation 

rod 61 that abuts on a lower surface of the operation knob 10 to transmit a 

changed amount of the inclination of the operation knob 10 on the right side (on 

the side of the traveling direction of the vehicle) to the first push button switch 41, 

and the second operation rod 62 that abuts on the lower surface of the operation 

knob 10 to transmit a changed amount of the inclination of the operation knob 10 

on the left side (on the opposite side of the traveling direction of the vehicle) to 

the second push button switch 42. Furthermore, the switch device 1 has, inside 

the case 50, the third operation rod 63 that abuts on the lower surface of the 

operation knob 10 to transmit a changed amount of the inclination of the 

operation knob 10 on the right side (on the side of the traveling direction of the 

vehicle) and on the left side (on the opposite side of the traveling direction of the 

vehicle) to the third push button switch 43. 

[0021] In other words, in the operation knob 10, a first point of effort PI for 

pressing down the first push button switch 41 with the inclination on the right side 

is provided on the lower surface of the operation knob 10 and on the one side 

(on the side of the traveling direction of the vehicle), spaced from the surface S. 

Moreover, a second point of effort P2 for pressing down the second push button 

switch 42 with the inclination on the left side is provided on the lower surface of 

the operation knob 10 and on the other side (on the opposite side of the traveling 



direction of the vehicle), spaced from the surface S. Furthermore, in the switch 

device 1, a third point of effort P3 for pressing down the third push button switch 

43 with the inclination on both the right and left sides is provided on the lower 

surface of the operation knob 10, and in the vicinity of the surface S. 

[0022] The switch device 1 has the first operation rod 61, the second operation 

rod 62, and the third operation rod 63, which transmit forces to the first push 

button switch 41 from the first point of effort PI of the operation knob 10, to the 

second push button switch 42 from the second point of effort P2 of the operation 

knob 10, and to the third push button switch 43 from the third point of effort P3 of 

the operation knob 10, respectively, so that the respective push button switches 

are operated with the changed amounts of the inclination of the operation knob 

10. 

[0023] In the present embodiment, the first operation rod 61 abuts on the 

operation knob 10 at P1, and the second operation rod 62 abuts on the operation 

knob 10 at P2 at almost the same height from the board 30, and as a result, the 

first operation rod 61 and the second operation rod 62 have almost the same 

length. However, the present invention is not limited thereto, but the heights of 

PI and P2 from the board 30 may be different, and the lengths of the first 

operation rod 61 and the second operation rod 62 may be different. 

[0024] Moreover, a height from the board 30 of the third point of effort P3, which 

is a point where the third operation rod 63 and the operation knob 10 abut on 

each other, is located higher than the first point of effort PI and the second point 

of effort P2, and a length of the third operation rod 63 is longer than the lengths 

of the first operation rod 61 and the second operation rod 62. However, 

similarly, the present invention is not limited thereto, but the position of the third 



point of effort P3 may be at about the same height as, or lower than those of the 

first point of effort P1 and the second point of effort P2, or the third operation rod 

63 may have almost the same length as, or a shorter length than those of the 

first operation rod 61 and the second operation rod 62. 

Moreover, while the position of the third point of effort P3 is higher than 

the supporting shaft 20, the present invention is not limited thereto, but the 

position thereof may be lower than the supporting shaft 20. 

[0025] As to a shape of the portion of the lower surface of the operation knob 10 

in contact with the third operation rod 63, which is the third point of effort P3, a 

distance from the supporting shaft 20 to the third point of effort P3 becomes 

longer as it becomes closer to the surface S, while the distance becomes shorter 

as it becomes away from the surface S, in the side view (Fig. 2A). That is, the 

shape of the portion in contact with the third operation rod 63 is a shape in which 

the distance from the supporting shaft 20 to the portion in contact becomes 

shorter as swing inclination of the operation knob 10 becomes larger. Since the 

portion in contact has the above-described shape, this portion in contact presses 

down the third operation rod 63 in accordance with the inclination of the right and 

left swing of the operation knob 10. As a result, the third operation rod 63 can 

operate conduction/cutoff of the third push button switch 43. 

[0026] While in the present embodiment, the portion in contact with the third 

operation rod 63 is formed into a symmetrical shape with respect to the surface 

S, the present invention is not limited thereto, but even when it has an 

asymmetrical shape, the third push button switch 43 and the first push button 

switch 41 or the second push button switch 42 only need to function in two 

stages. 
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[0027] In order that the third push button switch 43 and the first push button 

switch 41, or the third push button switch 43 and the second push button switch 

42 function in the two stages, a magnitude of the inclination by the swing of the 

operation knob 10 that conducts or cuts off the first push button switch 41 and 

the second push button switch 42 is smaller or larger than a magnitude of the 

inclination by the swing of the operation knob 10 that conducts or cuts off the 

third push button switch 43. That is, when the magnitude of the inclination by 

the swing of the operation knob 10 that conducts or cuts off the first push button 

switch 41 and the second push button switch 42 is not equal to the magnitude of 

the inclination by the swing of the operation knob 10 that conducts or the cuts off 

the third push button switch 43, the switch device functions in the two stages. 

[0028] Figs. 3A and 3B show the switch device 1 in a state where the operation 

knob 10 is not attached. While terminal ends of the first operation rod 61 and 

the second operation rod 62 each have a hemispherical shape, the present 

invention is not limited thereto, and the shape only needs to allow a force to be 

transmitted from the lower surface of the operation knob 10 as the point of effort. 

Moreover, a terminal end of the third operation rod 63 has a shape of a side 

surface of a cylinder so as to conform with the shape of the portion of the lower 

surface of the operation knob 10 in contact with the third operation rod 63. 

However, the present invention is not limited thereto, but any shape that allows 

the force to be transmitted from the portion in contact as the point of effort may 

be employed. 

[0029] The case 50 is formed so as to surround the third operation rod 63, and 

includes the supporting shaft 20 in side surfaces. This supporting shaft 20 is a 

central shaft, of the swing of the operation knob 10. The third push button 
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switch 43 is shown under the third operation rod 63 inside the case 50. 

[0030] Figs. 4A and 4B each show the lower surface of the operation l<nob 10. 

The portions in contact with the third operation rod 63 as the third points of effort 

P3 are formed in a central portion, and the portions in contact with the first 

operation rods 61 and the second operation rods 62 as the first points of effort 

P1 and the second points of effort P2 are formed in both end portions. While in 

the present embodiment, the two portions in contact are provided, respectively, 

and this is because the switch device is formed to be generally used for the right 

and left doors, the number of the respective portions in contact may be one. 

[0031] Figs. 5A to 5D are cross-sectional views for describing operation of the 

switch device 1. Fig. 5A shows manual-up, Fig. 5B shows auto-up. Fig. 5C 

shows manual-down, and Fig. 5D shows auto-down. In Figs. 5A and 5B, the 

operation knob 10 is inclined on the left side (on the opposite side of the 

traveling direction of the vehicle) in the side view to close the power window. In 

Figs. 5C and 5D, the operation knob 10 is inclined on the right side (on the side 

of the traveling direction of the vehicle) in the side view to open the power 

window. 

[0032] In Fig. 5A, inclining the operation knob 10 on the left side causes the 

second operation rod 62 to be pressed down at the second point of effort P2, 

and as a result, the second operation rod 62 operates the second push button 

switch 42, and the second push button switch 42 is conducted or cut off. At this 

stage, while the third operation rod 63 is also slightly pressed down at the third 

point of effort P3, the conduction or cutoff of the third push button switch 43 is 

not achieved. Here, when the user leaves a finger from the operation knob 10, 

the closing motion of the power window is stopped. 



[0033] In Fig. 5B, further inclining the operation knob 10 on the left side causes 

the third operation rod 63 to be further pressed down at the third point of effort 

P3, while maintaining the state of the second push button switch 42, and as a 

result, the third operation rod 63 operates the third push button switch 43, and 

the third push button switch 43 is conducted or cut off. At this stages, the 

second push button switch 42 and the third push button switch 43 are 

simultaneously conducted or cut off, which enables the two-stage operation. 

Here, even if the user leaves his or her finger from the operation knob 10, the 

closing motion of the power window is not stopped. 

[0034] In Fig. 5C, inclining the operation knob 10 on the right side causes the 

first operation rod 61 to be pressed down at the first point of effort PI , and as a 

result, the first operation rod 61 operates the first push button switch 41, and the 

first push button switch 41 is conducted or cut off. At this stage, while the third 

operation rod 63 is also slightly pressed down at the third point of effort P3, the 

conduction or cutoff of the third push button switch 43 is not achieved. Here, 

when the user leaves his or her finger from the operation knob 10, an opening 

motion of the power window is stopped. 

[0035] In Fig. 5D, further inclining the operation knob 10 on the right side 

causes the third operation rod 63 to be pressed down at the third point of effort 

P3, while maintaining the state of the first push button switch 41, and as a result, 

the third operation rod 63 operates the third push button switch 43, and the third 

push button switch 43 is conducted or cut off. At this stages, the first push 

button switch 41 and the third push button switch 43 are simultaneously 

conducted or cut off, which enables the two-stage operation. Here, even If the 

user leaves his or her finger from the operation knob 10, the opening motion of 



the power window is not stopped. 

[0036] Figs. 6A to 6D are perspective views showing the switch device 1, Fig. 

6A showing the whole, Fig. 6B showing a state where the operation l<nob 10 is 

removed, Fig. 6C showing a state where the side surfaces of the case 50 are 

removed, and Fig. 6D showing a state where the operation rods (61, 62, 63) are 

removed. The operation l<nob 10 is supported swingably by the supporting 

shaft 20 included in the case 50. Under the operation l<nob 10, the first 

operation rod 61, the second operation rod 62, the third operation rod 63 are 

included, and the respective operation rods are supported slidably by respective 

portions of the case 50. 

[0037] Under the first operation rod 61, the second operation rod 62, and the 

third operation rod 63, the first push button switch 41, the second push button 

switch 42, the third push button switch 43 are included. When each of the push 

button switches is operated, a circuit on the board is conducted or cut off. 

[0038] 

(Second Embodiment) 

Figs. 7A to 7D are explanatory views showing operation of a switch 

device 1A in the present embodiment. Fig. 7A is a view showing a neutral state. 

Fig. 7B is a view showing a state where a first stage is conducted. Fig. 7C is a 

state where a second stage is conducted, and Fig. 7D is an enlarged view of the 

portion where the operation rod and the lower surface of the operation knob 

come into contact with each other. In Figs. 7A to 7D, a supporting shaft 20A 

and the virtual surface S that includes the supporting shaft 20A and is 

perpendicular to a board 30A, which cannot be originally seen, are shown for 

description. 



[0039] The switch device 1A has an operation knob 10A used when a user of a 

vehicle operates a power window, the supporting shaft 20A swingably 

supporting the operation knob 10A, a case 50A (not shown) including the 

supporting shaft 20A, and the board 30A fonned with a circuit, which board is 

roughly parallel to the supporting shaft 20A. The operation knob 10A is 

supported by the supporting shaft 20A so as to swing right and left around the 

supporting shaft 20A. While in the present figures, only a case where the 

operation knob 10A is inclined on the left side will be described, a case where 

the operation knob 10A is inclined on the right side is similar. 

[0040] Fig. 7A shows the state where the user does not operate the operation 

knob 10A, that is, the so-called neutral state. Three push button switches 41 A, 

42A, and 43A are included on the board 30A. The push button switch 43A is 

provided almost under the supporting shaft 20A so as to intersect the surface S. 

The push button switches 41A and 42A are provided almost under both ends of 

the operation knob 10A with the push button switch 43A interposed 

therebetween. 

[0041] On the three push button switches 41 A, 42A, and 43A, operation rods 

61 A, 62A, and 63A are provided, respectively. An upper end of the operation 

rod 61A abuts on a point of effort P1A of the operation knob 10A, and an upper 

end of the operation rod 62A abuts on a point of effort P2A of the operation knob 

10A, and an upper end of the operation rod 63A abuts on a point of effort P31 of 

the operation knob 10A. In this neutral state, forces do not strongly act on any 

of the points of effort, and the operation rods 61 A, 62A, and 63A are in a state 

where they are in slight contact with the operation knob 10A at the points of effort 

P1A, P2A, andP31. 



[0042] Fig. 7B shows a state where the user pushes down the operation knob 

10A so as to incline the operation l<nob 10A on the left side. The operation 

knob 10A is inclined on the left side by rotating around the supporting shaft 20A, 

and at the same time, presses down the operation rod 62A, so that the operation 

rod 62A transmits a force with which the user pushes down the operation knob 

10A to the push button switch 42A, thereby pressing down the push button 

switch 42A by a movement distance by which the user pushes down, because 

the operation rod 62A is rigid. This pressing down of the push button switch 

42A allows the push button switch 42A to be operated, thereby conducting or 

cutting off the circuit of the board 30A. 

[0043] On the other hand, the upper end of the operation rod 63A abuts on the 

lower surface of the operation knob 10A at a point of effort 32. Here, referring 

to Fig. 7D, a relationship between the points of effort P31 and P32 will be 

described. As to a shape of the portion of the lower surface of the operation 

knob 10A, on which the operation rod 63A abuts, a distance from the supporting 

shaft 20A to the point of effort becomes longer as it becomes closer to the 

surface S, while the distance becomes shorter as it becomes away from the 

surface S, in the side view. In other words, the shape of the portion abutting on 

the operation rod 63A is a shape in which as the inclination of the swing of the 

operation knob 10A becomes larger, the distance from the supporting shaft 20A 

to the abutting portion becomes shorter. 

[0044] That is, as shown in Fig. 7D, as to a distance L1 between the point of 

effort P31 when the operation knob 10A is in the neutral state (the state of (A)) 

and the supporting shaft 20A, and a distance L2 between the point of effort P32 

when the operation knob 10A is inclined on the left side (the state of (B)) and the 



supporting shaft 20A, a relationship of L1 >L2 is established. Accordingly, since 

the operation knob 10A is fixed by the supporting shaft 20A, the lower surface of 

the operation knob 10A presses down the operation rod 63A. However, at this 

stage, the movement distance of the operation rod 63A is not enough to operate 

the push button switch 43A, and the push button switch 43A is not conducted or 

cut off. 

[0045] Moreover, the upper end of the operation rod 61A and the lower surface 

of the operation knob 10A are away from each other because the operation knob 

10A is inclined left, and at this stage, the point of effort P1A does not function as 

the point of effort. Accordingly, at this stage, only the push button switch 42A is 

conducted or cut off, and functions as the switch at the first stage. 

[0046] Fig. 7C shows a state where the user pushes down the operation knob 

10A so as to further incline the operation knob 10A on the left side. The 

operation knob 10A is further inclined on the left side by rotating around the 

supporting shaft 20A, and at the same time, presses down the operation rod 62A, 

so that the operation rod 62A transmits a force with which the user pushes down 

to the push button switch 42A, thereby pressing down the push button switch 

42A by the movement distance by which the user pushes down, because the 

operation rod 62A is rigid. However, since the push button switch 42A has 

already be in the conducted or cut-off state, further switch operation does not 

occur. 

[0047] On the other hand, the upper end of the operation rod 63A abuts on the 

lower surface of the operation knob 10A at a point of effort P33. As shown in 

Fig. 7D, as for the distance L2 between the point of effort P32 when the 

operation knob 10A is inclined on the left side at one stage (the state of (B)) and 

Zo 



the supporting shaft 20A, and a distance L3 between the point of effort P33 

when the operation knob 10A is further inclined on the left side (the state of (C)) 

and the supporting shaft 20A, a relationship of L2>L3 is established. 

Accordingly, since the operation knob 10A is fixed by the supporting shaft 20A, 

the lower surface of the operation knob 10A further presses down the operation 

rod 63A. Since the operation rod 63A is rigid, the push button switch 43A is 

further pressed down fay a movement distance of L2-L3. This pressing down of 

the push button switch 43A allows the push button switch 43A to be operated, 

thereby conducting or cutting off the circuit of the board 30A. 

[0048] Since the portion of the lower surface of the operation knob 10A abutting 

on the operation rod 63A has the shape meeting L1>L2>L3, this abutting portion 

presses down the operation rod 63A by the inclination of the right and left swing 

of the operation knob 10A. As a result, the operation rod 63A can operate the 

conduction/cutoff of the push button switch 43A. In this manner, the inclination 

by the swing of the operation knob 10A that conducts or cuts off the push button 

switch 42A, and the inclination by the swing of the operation knob 10A that 

conducts or cuts off the push button switch 43A are different, which enables the 

switch operation in the switch device 1A in the two stages. 

[0049] The present embodiment is characterized in that the inclination by the 

swing of the operation knob 10A that conducts or cuts off the push button switch 

42A is smaller than the inclination by the swing of the operation knob 10A that 

conducts or cuts off the push button switch 43A. 

[0050] The present invention is not limited to the exemplified embodiments, but 

can be carried out with a constitution of a range not departing from the contents 

described in respective claims. 
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