EP 1126 482 A2

) oo e NIACIIREATARHINTIOCRINRO
(19) o European Patent Office

Office européen des brevets (11) EP 1 126 482 A2
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) Intcr.’”: HO1H 25/00

22.08.2001 Bulletin 2001/34
(21) Application number: 01103002.0

(22) Date of filing: 08.02.2001

(84) Designated Contracting States: (71) Applicant: Alps Electric Co., Ltd.
ATBECHCYDEDKESFIFRGBGRIEITLILU Tokyo (JP)
MC NL PT SETR
Designated Extension States: (72) Inventor: Kuroda, Yoshimasa,
AL LT LV MKRO SI clo Alps Electric Co., Ltd.
Tokyo (JP)

(30) Priority: 15.02.2000 JP 2000041465
31.05.2000 JP 2000166462 (74) Representative: Klunker . Schmitt-Nilson . Hirsch

Winzererstrasse 106

80797 Miinchen (DE)

(54) Multi-directional slide switch

(57) A multi-directional slide switch is comprised of to the rear surface opposite to the operating knob, the
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] This invention relates to a multi-directional
slide switch used, for example, for scroll operating the
content of the screen display for various kinds of elec-
tronic equipment, and more particularly, a multi-slide
switch that is preferable for improving its operability.

Prior Art

[0002] In the prior art, the slide switch was used for
performing a scroll operation of the content displayed in
the screen of various kinds of electronic equipment, for
example. In the case that only one-directional operation
was satisfactory for the scroll operation, its accommo-
dation for it was possible by applying one directional
slide switch where an operator could operate one direc-
tional switching operation.

[0003] However, inthe case thatamap display screen
or the like in a car navigation system commercially avail-
able inrecent years is operated in scroll manner, at least
two-directional scrolling operations for x-axis and y-ax-
is, respectively, are required, resulting in that a demand
for a slide switch corresponding to a multi-directional
switching operation has been increased.

[0004] However, in the case where the switching op-
erations for an x-axis direction and a y-axis direction
were required, two one-directional slide switch was ar-
ranged in compliance with each of the x-axis direction
and the y-axis direction, an operator once operated one
slide switch, thereafter the operator handed off the
switch and had to operate the other slide switch, where-
by its workability was not superior.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to pro-
vide a multi-directional slide switch in which a multi-di-
rectional switching operation can be carried out with one
slide switch and its operability can be improved.

[0006] As a first solving means for solving the afore-
said problem, the present invention is comprised of a
case having a fixed contact member and a first slide
member and a second slide member arranged in the
case and slidably guided in crossing two axes direction,
respectively, and is characterized in that the first slide
member is provided with an operating knob and a mov-
able contact member, the operating knob is projected
outside the case, the operating knob is operated to a
predetermined position of two-axis coordinates, thereby
each of the first slide member and the second slid mem-
ber is slid in the two-axis direction, the movable contact
member is brought into contact with the fixed contact
member, and a multi-directional switching operation of
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the operating knob is carried out.

[0007] Further, as a second solving means, the
present invention is characterized in that the movable
contact member is fitted to and fixed to a rear surface
opposite to the operating knob of the first slide member,
the second slide member is provided with a through hole
through which the operating knob can freely fit in a slid-
ing direction of the first slide member, and the operating
knob inserted into the through hole is projected outside
the case.

[0008] Further, as a third solving means, the present
invention is characterized in that the case is comprised
of a wafer having the fixed contact member at its inner
bottom surface and a cover mounted so as to cover the
wafer, a rear surface of the second slide member is pro-
vided with a first guide section, the first slide member is
provided with a first engaging section slidably engaged
with the first guide section, in addition, the cover is pro-
vided with an insertion hole through which the operating
knob is projected outwardly and its rear surface is pro-
vided with a second guide section, further, the second
slide member is provided with a second engaging sec-
tion slidably engaged with the second guide section,
each of the first slide member and second slide member
is slidably guided in the two-axis direction in respect to
the cover.

[0009] Further, as a fourth solving means, the present
invention is characterized in that each of the second
slide member and the rear surface of the cover is pro-
vided with a resilient member for use in returning each
of the first slide member and second slide member to a
predetermined initial position with a resilient force, re-
spectively.

[0010] Further, as a fifth solving means, the present
invention is characterized in that the resilient member is
a helical torsion spring, the helical torsion springs are
arranged at both sides in a sliding direction of each of
the first engaging section and a second engaging sec-
tion, respectively, the first and second engaging sec-
tions are biased by the end sections of the helical torsion
springs against sliding motions of the first engaging sec-
tion and the second engaging section and returned back
to the their initial positions.

[0011] Further, as a sixth solving means, the present
invention is characterized in that each of the second
slide member and the rear surface of the cover is pro-
vided with a restricting section for restricting the end
section of the helical torsion spring to a predetermined
position.

[0012] Further, as a seventh solving means, the
present invention is characterized in that the case is
comprised of a wafer having the fixed contact member
at its inner bottom surface and a cover mounted so as
to cover the wafer, the second slide member is formed
by a rectangular flat plate, an upper surface of the first
slide member is formed with a recess groove engaging
section guided by one of a pair of opposing sides of the
second slide member and slidably engaged with it, the
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other of a pair of opposing sides of the second slide
member is slidably engaged with an inner side surface
of the side wall of the wafer, the cover is provided with
an insertion hole through which the operating knob is
projected outside, and each of the first slide member
and second slide member is slidably guided with respect
to the wafer in the two-axis direction.

[0013] Further, as an eighth solving means, the
present invention is characterized in that the first slide
member is provided with a resilient member for returning
the first slide member and second slide member to pre-
determined initial positions by resilient force and with a
driving member biased by the resilient member, the wa-
fer is provided with an inverse conical sliding groove to
which the driving member is engaged.

[0014] Further, as a ninth solving means, the present
invention is characterized in that the resilient member is
formed by a coil spring and the driving member is formed
by a ball member.

[0015] Further, as a tenth solving means, the present
invention is characterized in that the case is provided
with a push switch, the operating knob is provided with
a pressing member, the pressing member is pressed
and displaced in a direction crossing at a right angle with
the two-axis direction, the push switch is depressed to
perform a switching operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Fig. 1is an exploded perspective view for illus-
trating a multi-directional slide switch 100 of a preferred
embodiment of the present invention.

[0017] Fig. 2 is a top plan view for showing a wafer
101 related to the multi-directional slide switch 100 of a
preferred embodiment of the present invention.

[0018] Fig. 3isaviewinlongitudinal section for show-
ing the multi-directional slide switch 100 of a preferred
embodiment of the present invention.

[0019] Fig. 4 is a top plan view in partial section for
illustrating the multi-directional slide switch 100 of a pre-
ferred embodiment of the present invention and for
showing an assembled state of the first slide member
102.

[0020] Fig. 5 is a top plan view in partial section for
illustrating the multi-directional slide switch 100 of a pre-
ferred embodiment of the present invention and for
showing an assembled state of the second slide mem-
ber 103.

[0021] Figs. 6A and 6B are illustrative views for illus-
trating the multi-directional slide switch 100 of a pre-
ferred embodiment of the present invention in which 6A
is an illustrative view for showing a switching operation
for a direction of x+ of an operating knob 102b and 6B
is a front elevational view in partial section of it.

[0022] Fig. 7 is an illustrative view for illustrating the
multi-directional slide switch 100 of a preferred embod-
iment of the present invention and for showing a switch-
ing operation for a direction of y+ of an operating knob
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102b.

[0023] Fig. 8 is an illustrative view for illustrating the
multi-directional slide switch 100 of a preferred embod-
iment of the present invention and for showing a slant
switching operation of an operating knob 102b toward
a direction of (x+, y+).

[0024] Fig. 9 is a top plan view with a partial section
for illustrating the multi-directional slide switch 300 of a
preferred embodiment of the present invention and for
showing an assembled state of a first slide member 302.
[0025] Fig. 10 is a sectional view taken along line
10-10 in Fig. 9 for illustrating the multi-directional slide
switch 300 of another preferred embodiment of the
present invention.

[0026] Fig. 11 is a top plan view with a partial section
for illustrating the multi-directional slide switch 300 of
another preferred embodiment of the present invention
and for showing an assembled state of the second slide
member 303.

[0027] Fig. 12 is a sectional view taken along line
12-12 of Fig. 11 for illustrating the multi-directional slide
switch 300 of another preferred embodiment of the
present invention.

[0028] Fig. 13 is a longitudinal section for illustrating
the multi-directional slide switch 300 of another pre-
ferred embodiment of the present invention.

[0029] Fig. 14 is an exploded perspective view for il-
lustrating a multi-directional slide switch 500 of a still fur-
ther preferred embodiment of the present invention.
[0030] Fig. 15 is a top plan view for showing a wafer
in regard to the multi-directional slide switch 500 of a
still further preferred embodiment of the present inven-
tion.

[0031] Fig. 16 is alongitudinal section for showing the
multi-directional slide switch 500 of a still further pre-
ferred embodiment of the present invention.

[0032] Fig. 17 is a top plan view with a partial section
for illustrating a multi-directional slide switch 500 of a
still further preferred embodiment of the present inven-
tion and for showing an assembled state of the first and
second slide members.

[0033] Fig. 18 is an illustrative view for illustrating a
multi-directional slide switch 500 of a still further pre-
ferred embodiment of the present invention and for
showing an initial state of engagement of the coil spring
of the first slide member, and a ball and a sliding groove
of the wafer.

[0034] Fig. 19 is an illustrative view for illustrating a
multi-directional slide switch 500 of a still further pre-
ferred embodiment of the present invention and for
showing an engaging operation of the coil spring of the
first slide member, and a ball and a sliding groove of the
wafer.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] Referring now to Figs.1 to 8 in the drawings, a
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multi-directional slide switch 100 of one preferred em-
bodiment of the present invention will be described as
follows.

[0036] Fig. 1is an exploded perspective view for illus-
trating a multi-directional slide switch of a preferred em-
bodiment of the present invention, Fig. 2 is a top plan
view for showing a wafer 101, Fig. 3 is a view in longi-
tudinal section for showing a multi-directional slide
switch 100, Fig. 4 is a top plan view in partial section for
illustrating an assembled state of a first slide member
102, Fig. 5 is a top plan view in partial section for illus-
trating an assembled state of a second slide member
103, Figs.6A and 6B are an illustrative view for illustrat-
ing a switching operation for a direction of x+ of an op-
erating knob 102b and a front elevational view in partial
section of it, respectively, Fig. 7 is an illustrative view for
illustrating a switching operation for a direction of y+ of
an operating knob 102b, and Fig. 8 is an illustrative view
forillustrating a slant switching operation of an operating
knob 102b toward a direction of (x+, y+).

[0037] As shown in Fig. 1, the multi-directional slide
switch 100 is mainly comprised of a wafer 101, a first
slide member 102, a second slide member 103, a cover
104, a cap 105, a movable contact member 106, a metal
contact 107, a pressing member 108, return springs
109, 110 (resilient members) and a coil spring 111.

[0038] Next, each of the members will be described
as follows.
[0039] At first, a case is constituted by the wafer 101

and the cover 104, the wafer 101 is made of resin and
as shown in Fig. 1, it is formed into a box-like shape
constituted by a rectangular bottom plate 101a, and side
walls 101b, 101b, 101b and 101b vertically installed
from each of the sides of the bottom plate 101a. In ad-
dition, at the central part of the bottom plate 101a is
formed a circular recess 101c for use in arranging the
metal contact 107. At the central part of the outer side
surface of each of the side walls 101b is arranged a re-
cess 101b' formed with a predetermined width in a ver-
tical direction, and at the central part of each of the re-
cesses 101b' is formed a claw-like stopper section
101b", respectively.

[0040] Further, as shown in Fig. 2, at the wafer 101,
each of the external connecting terminals 112a, 112b,
112c¢, 112d; 113a, 113b; and 114, 115 formed of conduc-
tive metallic plates fixed by insert molding into the wafer
101 is protruded outwardly from the outer circumferen-
tial part of the wafer 101.

[0041] In addition, a circular fixed contact member
116 formed of a conductive metallic plate fixed by an
insert molding into the bottom plate 101a is exposed at
the central part of the recess 101c of the bottom plate
101a and similarly, "D" type grand patterns 117, 117
formed of conductive metallic plates are oppositely ex-
posed and formed at a part of the outer circumference
of the recess 101c.

[0042] Further, rectangular fixed contact members
118a, 118b, 118c and 118d formed of conductive metal-
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lic plates fixed by insert molding and arranged along
each of the side walls 101b of the bottom plate 101a are
formed so as to be exposed at the bottom plate 101a,
and similarly, rectangular grand patterns 119a, 119b,
119¢c and 119d enclosing the recess 101c, and arranged
to become substantially in parallel with each of the fixed
contact members 118a, 118b, 118c and 118d and
formed of conductive metallic plates are formed so as
to be exposed.

[0043] Then, the fixed contact member 116 is con-
nected to the external connecting terminal 114 within the
wafer 101 and similarly, the ground patterns 117, 117
and the external connecting terminal 115 are connected
within the wafer 101. In addition, each of the fixed con-
tact members 118a, 118b, 118c and 118d is connected
to each of the external connecting terminals 112a, 112b,
112¢ and 112d, and the ground patterns 119a, 119b,
119¢, and 119d are connected to the external connect-
ing terminals 113a and 113b.

[0044] In addition, as shown in Figs.1 and 3, a metal
contact 107 comprised of a conductive dome-shaped
leaf spring (the upward protruded shape in the figure) is
inserted into and fixed to the recess 101c formed at the
bottom plate 101a. At this time, a part of the outer cir-
cumference of the metal contact 107 is brought into con-
tact with the ground pattern 117 (refer to Fig. 2) arranged
in the recess 101c. In this way, at the recess 101c is
formed a push switch 200 (refer to Fig. 3) in which the
central part of the metal contact 107 is brought into con-
tact with the fixed contact member 116 (refer to Fig. 2)
when the metal contact 107 is pushed down, and the
fixed contact member 116 is electrically conductive to
the ground pattern 117 thereby carrying out the switch-
ing operation.

[0045] Next, as shownin Fig. 1, the first slide member
102 is mainly comprised of a rectangular base 102a, a
column-like operating knob 102b projected upwardly
from the central part of the upper surface of the base
102a and integrally formed with it, and a pair of ribs
102c, 102c (the first engaging part) projected on the up-
per surface of the base 102a so as to hold the operating
knob 102b and to be opposite to the direction of y-axis
and integrally formed. In this case, the ribs 102c, 102c
are arranged near the operating knob 102b and ar-
ranged in parallel to each other in a longitudinal direction
of x-axis.

[0046] In addition, as shown in Figs.1 and 3, each of
the operating knob 102b and the base 102a is formed
with through holes 102d, 102d' which pass through the
operating knob 102b and the base 102a along the cen-
tral axis of the operating knob 102b, respectively.
[0047] Next, as shown in Fig. 1, the second slide
member 103 is comprised of a rectangular plate-like
base 103a; a longitudinal through hole 103b arranged
at the central part of the base 103a and having as its x-
axis direction a longitudinal direction; a pair of ribs 103c,
103c (the second engaging part) protruded on the upper
surface of the base 103a while the through hole 103b
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being held, and oppositely faced to an x-axis direction
and integrally formed; a pair of rectangular first guide
sections 103d, 103d protruded at the lower surface of
the base 103a while holding the through hole 103b, op-
positely faced in a direction of y-axis and integrally
formed; and a pair of round column-like protrusions
103e, 103e protruded at the lower surface of the base
103a and integrally formed so as to be oppositely faced
in a direction of x-axis while the through hole 103b being
held.

[0048] Further, the ribs 103c, 103c are arranged at the
edge of the through hole 103b and in parallel to each
other with longitudinal shape being applied in a direction
of y-axis. In addition, the first guide sections 103d, 103d
are arranged along the outer shape edge of the base
103a and arranged in parallel to each other in such a
way that they have substantially the same length as that
of the longitudinal direction of the rib 102c of the first
slide member 102 (refer to Fig. 4). In addition, the pro-
trusions 103e, 103e are arranged at the edge of the
through hole 103b.

[0049] Next, as shownin Fig. 1, the cover 104 is com-
prised of a rectangular plate-like base 104a; a rectan-
gular insertion hole 104b arranged at the central part of
the base 104a; a pair of rectangular second guide sec-
tions 104d, 104d protruded at the lower surface of the
base 104a so as to be oppositely faced in a direction of
x-axis while holding the through hole 104b and integrally
formed; a pair of round column-like protrusions 104e,
104e protruded at the lower surface of the base 104a
so as to be oppositely faced in a direction of y-axis while
holding the through hole 104b and integrally formed; a
fixing section 104c formed to be bent downward from
the central part of each of the sides of outer shape of
the base 104a; and a rectangular fixing hole 104c'
formed to pass through the central part of each of the
fixing sections 104c.

[0050] Further, the second guide sections 104d, 104d
are arranged along the edge of the outer shape of the
base 104a and arranged in parallel from each other in
such a way that they have substantially the same length
as that of the longitudinal length of the rib 103c of the
second slide member 103 as a longitudinal shape in a
direction of y-axis (refer to Fig. 5). In addition, the pro-
trusions 104e, 104e are arranged at the edge of the in-
sertion hole 104b.

[0051] Next, the cap 105 is a box-shaped member
with its lower side being opened and the central part of
the inner bottom surface (middle upper surface in Fig.
1) is formed with a through hole 105a.

[0052] Next, the movable contact member 106 is
comprised of an electrical conductive metallic disc hav-
ing a spring characteristic, provided with four resilient
contact point legs 106a, 106b, 106c and 106d having
each of the contact points 106a’, 106b', 106¢' and 106d'
at the extremity ends formed to be bent along an outer
circumference, the central part of the movable contact
member 106 is formed with the through hole 106e.
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[0053] Then, the pressing member 108 is a stepped
shaft, wherein it is comprised of a large diameter shaft
108a; fine diameter shafts 108b, 108c each of which is
coaxially and integrally formed in a vertical direction of
the large diameter shaft 108a; and a pressing section
108d coaxially and integrally formed at the lower end of
the fine diameter shaft 108c.

[0054] Then, the return springs 109, 110 are com-
prised of a helical torsion spring, each of the end sec-
tions 109b, 109b and 110b, 110b is formed to be sub-
stantially in a straight line in a tangential direction of
winding portions 109a, 110a, respectively.

[0055] Next, referring to Figs.1 to 5, an assembled
state of each of the members and their operation will be
described.

[0056] At first, the movable contact member 106 is
fixed to the first slide member 102 after it is fitted to the
fitting part (not shown) having the through hole 106e ar-
ranged at the rear surface side (the lower surface side
in Fig. 1) of the first slide member 102 to carry out po-
sitioning. Then, when the operating knob 102b formed
at the first slide member 102 is slid as described later,
the movable contact member 106 is moved together
with the first slide member 102 in an integral manner as
the sliding operation is carried out.

[0057] In addition, at the lower surface of the base
103a of the second slide member 103 are installed the
return springs 109, 109 by fitting the winding sections
109a, 109a of the return springs 109, 109 to the protru-
sions 103e, 103e formed at the base 103a. At this time,
as shown in Fig. 4, each of the end sections 109b, 109b
of the two return springs 109 is arranged to be oppositely
faced to each other, each of the end sections 109b, 109b
is abutted against the end surface (restricting part) in a
longitudinal direction (a direction of x-axis) of the first
guide sections 103d, 103d formed at the lower surface
of the base 103a and its position is restricted and en-
gaged.

[0058] Similarly, at the lower surface of the base 104a
of the cover 104 are installed the return springs 110, 110
by fitting the winding sections 110a, 110a of the return
springs 110, 110 to the protrusions 104e, 104e formed
at the base 104a. At this time, as shown in Fig. 5, the
end sections 110b, 110b of the two return springs 110
are arranged to be oppositely faced to each other, and
further each of the end sections 110b, 110b is abutted
against the end surface (restricting section) in a longi-
tudinal direction (a direction of y-axis) of the second
guide sections 104d, 104d formed at the lower surface
of the base 104a, whereby its position is restricted and
engaged.

[0059] Then, assembly of the second slide member
103 and the return springs 109, 109 is installed such
that the through hole 103b formed at the base 103a of
the second slide member 103 is movably and freely fit-
ted in a direction of x-axis to the operating knob 102b of
the first slide member 102 and laid over the first slide
member 102.
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[0060] At this time, as shown in Fig. 4, each of the
outer surfaces of the ribs 102c, 102c of the first slide
member 102 is engaged with opposing surfaces of the
first guide sections 103d, 103d of the second slide mem-
ber 103 and the first slide member 102 is slidably ar-
ranged in a direction of x-axis in respect to the second
slide member 103.

[0061] Then, each of the ribs 102c, at its longitudinal
direction, is arranged between the end sections 109b,
109b, and 109b, 109b of the return springs 109a, 109a
with a less amount of looseness, and when the first slide
member 102 is moved by being operated in x+ or x- di-
rection, the ends in longitudinal direction of the ribs
102c, 102¢c may deform any one of the end sections
109b, 109b of the return spring 109a in a moving direc-
tion, biace them and when the operation is stopped, the
first slide member 102 can be returned again to a neutral
position indicated in Fig. 4 by a resilient force of the re-
turn spring 109a.

[0062] In addition, assembly of the first slide member
102, second slide member 103 and the return springs
109 is installed so as to be laid over the cover 104 by
inserting the operating knob 102b of the first slide mem-
ber 102 into the insertion hole 104b formed at the base
104a of the cover 104.

[0063] At this time, as shown in Fig. 5, each of the
outer surfaces of the ribs 103c, 103c of the second slide
member 103 is engaged with the opposing surfaces of
the second guide sections 104d, 104d of the cover 104,
and the second slide member 103 is slidably arranged
in a direction of y-axis in respect to the cover 104.
[0064] Then, each of the ribs 103c, at its longitudinal
direction, is arranged between the end sections 110b,
110b, and 110b, 110b of the return springs 110a, 110a
with a less amount of looseness, and when the second
slide member 103 is moved by being operated in y+ or
y- direction, the ends in longitudinal direction of the ribs
103c, 103c may deform any one of the end sections
110b, 110b of the return spring 110a in a moving direc-
tion, biace them and when the operation is stopped, the
second slide member 103 can be returned again to a
neutral position indicated in Fig. 5 by a resilient force of
the return spring 110a.

[0065] The first and second slide members 102, 103
and the cover 104 assembled in this way are set such
that the multi-directional slide switch 100 is substantially
assembled by a method wherein the first and second
slide members 102, 103 are stored in the wafer 101 and
the cover 104 is fixed to cover the upper opening of the
wafer 101. At this time, each of the fixing sections 104c
formed at the cover 104 shown in Fig. 1 is engaged with
arecess 101b' formed at each of the side walls 101b of
the wafer 101, a stopper section 110b" is engaged with
the fixing hole 104c (refer to Fig. 3) so as to prevent the
cover 104 from being disengaged from the wafer 101.
[0066] Then, the operating knob 102b is slid in a
crossing two-axis direction, namely, x-axis direction and
y-axis direction as shown in Fig. 1, each of the first or
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second slide members 102, 103 is slid from the neutral
position shown in Figs.4 and 5 to the direction of x-axis
and the direction of y-axis, respectively, and the mova-
ble contact member 106 integrally formed with the first
slide member 102 can be moved on the upper surface
of the bottom plate 101a of the wafer 101 within a pre-
determined movable range in the x-, y- coordinates.
[0067] In addition, when the first and second slide
members 102, 103 are positioned at the aforesaid neu-
tral position, the contact points 106a’, 106b', 106¢' and
106d' of the movable contact member 106 arranged at
the rear surface side of the base 102a of the first slide
member 102 are arranged between the fixed contact
member 118a and the ground pattern 119a, between the
fixed contact member 118b and the ground pattern
119b, between the fixed contact member 118¢c and the
ground pattern 119c and between the fixed contact
member 118d and the ground pattern 119d shown in Fig.
2, respectively, and they are resiliently contacted with
the upper surface of the bottom plate 101a. This state
corresponds to the initial position of the operating knob
102b, i.e. a neutral position where the switching opera-
tion by the operating knob 102b is not carried out in any
directions.

[0068] In turn, as shown in Fig. 3, at first, the coll
spring 111 is inserted into the through hole 102d formed
at the operating knob 102b of the first slide member 102
and then the pressing member 108 is inserted into it,
and finally the cap 105 is fitted to the upper part of the
operating knob 102b and assembling of the multi-direc-
tional slide switch 100 is completed. In this case, when
the coil spring 111 is fitted to the reduced diameter shaft
108c of the pressing member 108, the fine diameter
shaft 108b is inserted into the through hole 105a formed
at the cap 105 and the pressing section 108d is inserted
into the through hole 102d'. Then, the upper end of the
fine diameter shaft 108b is depressed to enable the
pressing member 108 to be displaced in a downward
direction in Fig. 3 and its pressing operation can be car-
ried out, resulting in that after pressing, as the load is
released, the pressing member 108 returns back to the
state shown in Fig. 3.

[0069] Then, the switching operation of the multi-di-
rectional slide switch 100 assembled as described
above will be described.

[0070] At first, the case in which the operating knob
102b is operated to slide and perform a switching oper-
ation will be described.

[0071] As shown in Fig. 6, when the operating knob
102b is slid in a direction of x+, the movable contact
member 106 (refer to Fig. 1) is slid in a right side in Fig.
2 in respect to the fixed contact members 118a, 118b
and ground patterns 119a, 119b formed at the bottom
plate 101a of the wafer 101. At this time, the contact
point 106a' at the extremity end of the resilient contact
point leg 106a of the movable contact member 106 is
brought into contact with the fixed contact member
118a. In addition, the contact point 106b' is brought into
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contact with the ground pattern 119b.

[0072] With such an arrangement as above, the fixed
contact member 118a and the ground pattern 119b are
electrically conductive and the switching operation in a
direction of x+ is carried out. Then, the signal under this
operation is transmitted from the external connecting
terminal 112a to the external side.

[0073] In addition, although not shown, in the case
that the operating knob 102b is operated in a direction
of x-, the contact point 106b' of the movable contact
member 106 is brought into contact with the fixed con-
tact member 118b and the contact point 106a' is brought
into contact with the ground pattern 119a (refer to Fig.
2). With such an arrangement as above, the fixed con-
tact member 118b and the ground pattern 119b are elec-
trically conductive and the switching operation in a di-
rection of x- is carried out. Then, the signal under this
operation is transmitted from the external connecting
terminal 112a to the external side.

[0074] Then, as shown in Fig. 7, when the operating
knob 102b is slid in a direction of y+, the movable con-
tact member 106 is slid to the upper side in Fig. 2 with
respect to the fixed contact members 118c, 118d and
the ground patterns 119c, 119d formed at the bottom
plate 101a of the wafer 101. At this time, the contact
point 106¢' at the extremity end of the resilient contact
point leg 106c of the movable contact member 106 is
brought into contact with the fixed contact member 118c.
In addition, the contact point 106d' is brought into con-
tact with the ground pattern 119d.

[0075] With such an arrangement as above, the fixed
contact member 118c and the ground pattern 119d are
electrically conductive and a switching operation in a di-
rection of y+ is carried out. Then, the signal under this
operation is transmitted from the external connecting
terminal 112c to the external side.

[0076] In addition, although not shown, in the case
that the operating knob 102b is operated in a direction
of y-, the contact point 106d"' of the movable contact
member 106 is brought into contact with the fixed con-
tactmember 118d, and the contact point 106c' is brought
into contact with the ground pattern 119c. With such an
arrangement as above, the fixed contact member 118d
and the ground pattern 119c are electrically conductive,
resulting in that a switching operation in a direction of
y-. Then, a signal under this operation is transmitted
from the external connecting terminal 112d to the exter-
nal side.

[0077] Then, as shown in Fig. 8, each of the contact
points 106a' and 106c¢' of the movable contact member
106 shown in Fig. 2 is brought into contact with the fixed
contact members 118a, 118c¢ by sliding the operating
knob 102b in a slant rightward upper direction of (x+,
y+). In addition, each of the contact points 106b’', 106d'
is brought into contact with the ground patterns 119b,
119d.

[0078] With such an arrangement as above, the fixed
contact members 118a, 118c and the ground patterns

10

15

20

25

30

35

40

45

50

55

119b, 119d are electrically conductive and a switching
operation in a direction of (x+, y+) is carried out. Then,
the signal under this operation is transmitted from the
external connecting terminals 112a, 112c to the external
side.

[0079] Similarly, although not shown, in the case that
the operating knob 102b is slid in slant directions of (x-,
y+), (x+, y-) and (x-, y-), each of the signals under these
operations is transmitted from the external connecting
terminals 112b, 112c and 112a, 112d, and 112b, 112d to
the external side, respectively.

[0080] Then, the case in which the pressing member
108 arranged at the operating knob 102b is pressed to
operate the switching operation will be described.
[0081] When a pressing force F in a downward direc-
tion in Fig. 3 is applied to the fine diameter shaft 108b
to press the pressing member 108 under a state in which
the pressing member 108 shown in Fig. 3 is not pressed,
the pressing section 108d of the pressing member 108
displaces the central section of the metal contact 107
arranged at the bottom plate 101a toward the fixed con-
tact member 116 (refer to Fig. 2) against its resilient
force.

[0082] Then, when a specified force is applied to the
metal contact 107, the dome-shaped portion of the met-
al contact 107 is reversed, the metal contact 107 and
the fixed contact member 116 are contacted to each oth-
er, thereby the fixed contact member 116 and the ground
pattern 117 are electrically conductive and the push
switch 200 performs a switching operation. Then, the
signal is transmitted from the external connecting termi-
nal 114 shown in Fig. 2 to the external side as a digital
signal.

[0083] Then, as the pressing force F which has been
applied to the pressing member 108 is released, the
metal contact 107 is pushed back by the resilient recov-
ering force and in addition, the pressing member 108 is
pushed back by the resilient force of the coil spring 111
and it is returned back to the original state shown in Fig.
3.

[0084] As described above, in accordance with the
preferred embodiment of the present invention, one op-
erating knob 102b is slid in eight directions under com-
bination of xy directions of x+, x-, y+, y-, and intermedi-
ate directions of x-axis and y-axis, i.e. slant directions
of (x+, y+), (x+, y-), (x-, y+) and (x-, y-), thereby the multi-
directional switching operation becomes possible and
even in one unit of slide switch, it is possible to realize
the multi-directional slide switch showing a superior op-
erability.

[0085] Next, referring to Figs.9 to 13 in the drawing,
the multi-directional slide switch 300 of another pre-
ferred embodiment of the present invention will be de-
scribed as follows.

[0086] Fig. 9 is a top plan view with a partial section
forillustrating an assembled state of a first slide member
302 of the multi-directional slide switch of another pre-
ferred embodiment of the present invention, Fig. 10 is a
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sectional view taken along line 10-10 in Fig. 9, Fig. 11
is a top plan view with a partial section for illustrating an
assembled state of the second slide member 303, Fig.
12 is a sectional view taken along line 12-12 of Fig. 11,
and Fig. 13 is a longitudinal section for showing the mul-
ti-directional slide switch 300.

[0087] As shown in Figs.9 to 13, the multi-directional
slide switch 300 is mainly comprised of a wafer 301, a
first slide member 302, a second slide member 303, a
cover 304, movable contact members 306-1, 306-2, a
push switch section 400, a pressing member 308, re-
turning springs 309, 309 and 310, 310 (resilient mem-
ber), and a coil spring 311.

[0088] Next, each of the members will be described
as follows.
[0089] Atfirst, the case is constituted by the wafer 301

and the cover 304, wherein the wafer 301 is made of
resin, and as shown in Fig. 9, it is formed into a box-like
shape composed of a rectangular bottom plate 301a
and side walls 301b vertically set from each of the sides
in the bottom plate 301a, respectively. In addition, the
push switch section 400 (refer to Fig. 13) having a fixed
contact member and a metal contact (both of which are
not shown) is installed at the central part of the bottom
plate 301a.

[0090] In addition, as shown in Fig. 9, L-shaped fixed
contact members 318a, 318b, 318c, 318d formed by
conductive metallic plate are formed at four corners of
the bottom plate 301a of the wafer 301 with their surfac-
es being exposed. Then, the fixed contact members
318a, 318b, 318c and 318d are connected to the exter-
nal connecting terminals not shown installed in the wafer
301 so as to transmit the signals attained by the switch-
ing operation to the external side.

[0091] Additionally, as shown in Figs.11 and 12, both
edges of the bottom plate 301a in a direction of x-axis
are provided with protruded second guide sections
301c, 301c with y-axis being applied as a longitudinal
direction on the upper surface of the bottom plate 301a
and integrally formed. Further, there are provided two
pairs of column-like protrusions 301d, 301d protruded
and integrally formed on the upper surface of the bottom
plate 301a while being oppositely faced in a direction of
x-axis with the y-axis being held therebetween.

[0092] Then, as shown in Figs.9 and 10, the first slide
member 302 is mainly constituted by a base 302a of rec-
tangular plate; a column-like operating knob 302b pro-
jected from the central section at the upper surface of
the base 302a in an upward direction and integrally
formed with it; a pair of protrusions 302e, 302e projected
at the lower surface of the base 302a and integrally
formed while they are being oppositely faced to both
ends in a direction of y-axis with the x-axis being held
therebetween; spring insertion grooves 302f, 302f
formed at the lower surface of the base 302a with the x-
axis being held therebetween and oppositely faced
against both sides in a direction of y-axis; and a recess
groove 302c (the first engaging section) formed at the
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lower surface of the base 302a with the x-axis being ap-
plied as a longitudinal direction.

[0093] Further, the protrusions 302e, 302e are ar-
ranged at both external edges of the base 302a and they
are installed to be in parallel to each other with the x-
axis being applied as a longitudinal shape. In addition,
each of the spring insertion grooves 302f, 302f is ar-
ranged between x-axis and each of the protrusions
302e, 302e and they are arranged in parallel to each
other with the x-axis being applied as a longitudinal
shape. In addition, recess grooves 302g, 302g narrower
than that of each of the spring insertion grooves 302f
are connected from both end surfaces of each of the
spring insertion grooves 302f and formed in a longitudi-
nal direction.

[0094] Further, as shown in Figs.9 and 13, the oper-
ating knob 302b is formed with a through hole 302d
passing through the operating knob 302b along the cen-
tral axis, and further the base 302a is formed with a
through hole 302d' connected to the through hole 302d.
[0095] Next, as shown in Figs.11 and 12, the second
slide member 303 is constituted by a base 303a of rec-
tangular plate; a rectangular through hole 303b ar-
ranged at the central section of the base 303a; spring
insertion grooves 303f, 303f formed in a groove-shape
at the lower surface of the base 303a while being oppo-
sitely faced at both sides in a direction of x-axis with the
through hole 303b being held therebetween; first pro-
truded guide sections 303d, 303d (refer to Figs.9 and
10) protruded on the upper surface of the base 303a
with the x-axis being applied as a longitudinal direction
and integrally formed; and two pairs of column-like pro-
trusions 303g, 303g (refer to Figs.9 and 10) protruded
at the upper surface of the base 303a and integrally
formed with it while the through hole 303b is being held
therebetween and oppositely faced in a direction of y-
axis.

[0096] In addition, the spring insertion grooves 303f,
303f are arranged along the external edge of the base
303a and they are arranged in parallel to each other
while being applied as a longitudinal shape in a direction
of y-axis. Further, each of the narrower recess grooves
303h, 303h than that of each of the spring insertion
grooves 303f is connected from both end surfaces of
each of the spring insertion grooves 303f in a longitudi-
nal direction and formed in a longitudinal direction. Fur-
ther, each of both external end surfaces of the base
303ain a direction of x-axis is applied as second engag-
ing sections 303c, 303c.

[0097] Then, as shown in Fig. 13, the cover 304 has
arectangular insertion hole 304a arranged at the central
part thereof.

[0098] Then, the movable contact members 306-1,
306-2 shown in Figs.9 and 10 are formed by conductive
metallic plate having spring characteristics, they are lon-
gitudinal belt in a direction of x-axis, therein each of the
extremity ends folded and formed at both sides is pro-
vided with resilient contact point legs having contact
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points 306-1a, and 306-2a, 306-2b, respectively.
[0099] Then, the pressing member 308 is a stepped
shaft, and as shown in Fig. 13, itis constituted by a large
diameter shaft 108a, and fine diameter shafts 308b,
308c which are coaxially formed in a vertical direction
of the large diameter shaft 308a.

[0100] Next, each of the return springs 309, 309 and
310, 310 is comprised of a coil spring (a compression
spring).

[0101] Next, an assembled state and operation of
each of the members will be described.

[0102] Atfirst, as shownin Figs.9 and 10, the movable
contact members 306-1, 306-2 are fitted and fixed to the
opposing surface of each of the protrusions 302e ar-
ranged at the first slide member 302 against the bottom
plate 301a in such a way that they may be in parallel
with the direction of x-axis. When the operating knob
302b formed at the first slide member 302 is operated
to slide, the movable contact members 306-1, 306-2 are
moved in integral with the first slide member 302 in com-
pliance with the sliding operation.

[0103] Further, as shownin Figs.9 and 10, within each
of the spring insertion grooves 302f formed at the lower
surface of the base 302a of the first slide member 302
is arranged the return spring 309 while being installed
between both end surfaces of the spring insertion
groove 302f in the longitudinal direction, respectively. At
this time, the end portions of the two return springs 309
are abutted against each of both end surfaces of the
spring insertion groove 302f and their positions are re-
stricted.

[0104] Similarly, as shown in Figs.11 and 12, within
each of the spring insertion grooves 303f formed at the
lower surface of the base 303a of the second slide mem-
ber 303 is installed each of the return springs 310, 310
between both end surfaces of the spring insertion
groove 303f in its longitudinal direction. At this time, the
end portions of the two return springs 310 are abutted
against both end surfaces of the spring insertion groove
303f, resulting in that their positions are restricted.
[0105] Then, as shown in Figs.11 and 12, an assem-
bly of the second slide member 303 and the return
springs 309, 309 is arranged such that each of the sec-
ond engaging sections 303c, 303c of the second slide
member 303 is engaged with the opposing surfaces of
the second guide sections 301c, 301c formed at the bot-
tom plate 301a, and the second slide member 303 is
slidably installed in a direction of y-axis in respect to the
bottom plate 301a.

[0106] Further, the protrusions 301d, 301d formed at
the bottom plate 301a are fitted to the recess grooves
303h, 303h arranged at both ends of each of the spring
insertion grooves 303f formed at the second slide mem-
ber 303. Then, when the second slide member 303 is
moved under its operation in a direction of y+ or y-, any
one of the end surfaces of each of the spring insertion
grooves 303f in a longitudinal direction pushes the end
part of the return spring 310 and biaces the other end
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of the return spring 310 against the protrusion 301d so
as to cause the return spring 310 to be compressed.
Then, when the operation is stopped, the second slide
member 303 can be returned again to the neutral posi-
tion shown in Fig. 11 with a resilient force of the return
spring 310.

[0107] Further, an assembly comprised of the first
slide member 302 and the return springs 309, 309 is
constructed such that as shown in Figs.9 and 10, the
recess grooves 302c, 302c formed at the first slide
member 302 are engaged with the second guide sec-
tions 303d, 303d formed at the second slide member
303, and the first slide member 302 is slidably arranged
with respect to the second slide member 303 in a direc-
tion of x-axis.

[0108] In addition, to the recess grooves 302g, 302g
arranged at both ends of each of the spring insertion
grooves 302f formed at the first slide member 302 are
fitted the protrusions 303g, 303g formed at the second
slide member 303. Then, when the first slide member
302 is moved while being operated in a direction of ei-
ther x+ or x-, the end surface in any longitudinal direction
of each of the spring insertion grooves 302f pushes the
end part of the return spring 309 in a direction of x-axis,
biaces the other end of the return spring 309 against the
protrusion 303g arranged at the second slide member
303 in a relative manner to cause the return spring 309
to be compressed. Then, when the operation is stopped,
the first slide member 302 can return to the neutral po-
sition shown in Fig. 9 with a resilient force of the return
spring 309.

[0109] As described above, the second slide mem-
bers 302, 303 are stored in the wafer 301, and the cover
304 is fixed to cover the opening at the upper part of the
wafer 301, thereby the multi-directional slide switch 300
becomes substantially assembled. At this time, the op-
erating knob 302b arranged at the first slide member
302 can be slidably inserted into and passed through
the through holes 304a formed at the cover 104 shown
in Fig. 13.

[0110] Then, the operating knob 302b is slid in two
crossing axial directions, i.e. in a direction of x-axis and
a direction of y-axis, thereby each of the first slide mem-
ber 302 or the second slide member 303 slides from the
neutral position shown in Figs.9 and 11 in a direction of
x-axis and in a direction of y-axis, and the movable con-
tact members 306-1, 306-2 integrally formed with the
first slide member 302 are movable on the upper surface
of the bottom plate 301a of the wafer 301 within a pre-
determined movable range in the x, y coordinates.
[0111] Further, when the first slide member 302 and
the second slide member 303 are located at the afore-
said neutral position, each of the contact points 306-1a,
306-1b and 306-2a, 306-2b of each of the movable con-
tact members 306-1, 306-2 is arranged at the position
where they may not be contacted with the fixed contact
members 318a to 318d, respectively, and they are con-
structed to be resiliently contacted with the upper sur-
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face of the bottom plate 301a. This state becomes the
initial position of the operating knob 302b, i.e. the neutral
position where the switching operation by the operating
knob 302b is not carried out in any direction.

[0112] Then, when the operating knob 302b is slid in
a predetermined direction, each of the contact points
306-1a, 306-1b and 306-2a, 306-2b is contacted under
a predetermined combination with the fixed contact
members 318a to 318d, thereby the multi-directional
switching operation in x, y coordinates can be per-
formed.

[0113] Inturn, as shown in Fig. 13, at first, the press-
ing member 308 is inserted from below and then the coil
spring 311 is inserted into the through holes 302d, 302d"'
formed at each of the operating knob 302b of the first
slide member 302 and the base 302a, and the through
hole 303b formed at the second slide member 303, and
finally a removal stopper member 303i for the coil spring
311 is fixed below the through hole 303b and assem-
bling of the multi-directional slide switch 300 is complet-
ed. At this time, the fine diameter shaft 308b is inserted
into the through hole 302d formed at the operating knob
302b, and the coil spring 311 is fitted to the reduced di-
ameter shaft 308c of the pressing member 308. Then,
the upper end of the fine diameter shaft 308b is pressed,
the pressing member 308 is displaced in a downward
direction as viewed in the figure to depress the push
switch 400 and a digital signal is transmitted from the
external output terminal not shown to the outside part.
In addition, when a load is removed after pressing op-
eration, the pressing member 308 may return back to
the state shown in Fig. 13.

[0114] With such a constitution as above, the pre-
ferred embodiment of the present invention can attain
the similar effect to that of the first preferred embodi-
ment. In addition, in the preferred embodiment of the
present invention, a coil spring is used as the return
springs 309, 310, so that it is possible to restrict a dis-
turbance in spring load at the time of manufacturing the
spring as compared with that of the helical torsion spring
used in the first preferred embodiment and when the op-
erating knob 302b is slid in the xy coordinates, a more
uniform operating touch can be attained in any direction
and further a high quality multi-directional slide switch
can be provided.

[0115] In addition, application of the compressive coil
spring as the return springs 309, 310 enables a value of
load of the spring to be set in a wider range as compared
with that of the helical torsion spring (increasing the wire
diameter in the helical torsion spring causes the spring
thickness to be increased) without changing the spring
length of the coil spring (by increasing the wire diameter
of the spring material), and even the multi-directional
slide switch having the same outer shape enables an
operator to feel a load applying touch of the more wider
range at the operating knob 302b, resulting in that the
multi-directional slide switch having a variety of operat-
ing states can be provided.

10

15

20

25

30

35

40

45

50

55

10

[0116] In the foregoing description, although the push
switches 200, 400 are formed by arranging the fixed
contact members and the metal contacts at the bottom
plates 101a, 301a of each of the bases 101, 301, they
may not be restricted to this embodiment, but it may also
be applicable that a single unit of push switch is ar-
ranged in place of the push switches 200, 400, respec-
tively.

[0117] Next, referring to Figs.14 to 19, a multi-direc-
tional slide switch 500 of a still further preferred embod-
iment of the present invention will be described as fol-
lows.

[0118] Fig. 14 is an exploded perspective view for
showing a multi-directional slide switch of a still further
preferred embodiment of the present invention, Fig. 15
is a top plan view for showing a wafer in regard to the
multi-directional slide switch, Fig. 16 is a longitudinal
section for showing the multi-directional slide switch,
Fig. 17 is related to the multi-directional slide switch and
is a top plan view with a partial section for showing an
assembled state of the first and second slide members,
Fig. 18 is related to the multi-directional slide switch and
is an illustrative view for showing an initial state of en-
gagement of the coil spring of the first slide member,
and a ball and a sliding groove of the wafer, and Fig. 19
is similarly related to the multi-directional slide switch
and is an illustrative view for showing an initial state of
engaging operation of the coil spring of the first slide
member, and a ball and a sliding groove of the wafer.
[0119] AsshowninFigs.14 to 19, the multi-directional
switch 500 is mainly comprised of a wafer 501, a first
slide member 502, a second slide member 503, a cover
504, a movable contact member 506, a return coil spring
509 (a resilient member) and a ball 510 (a driving mem-
ber).

[0120] At first, a case is constituted by a wafer 501
and a cover 504, the wafer 501 is made of resin, and as
shown in Fig. 14, this is formed into a box-like shape
constituted by a rectangular bottom plate 501a, and side
walls 501b vertically set from each of the sides of the
bottom plate 501a. In addition, at the central part of the
bottom plate 501a is formed an inverse conical-shaped
sliding groove 501c to which a ball 510 is engaged and
slidingly contacted with it. In addition, at the outer sur-
face of each of the side walls 501b is formed each of
claw-like stoppers 501d that is fixed to a fixing part 504c
of the cover 504 and engaged with it. In addition, as
shown in Fig. 15, external connecting terminals 512a,
512b, 512c and 512d, and 513a, 513b composed of a
conductive metallic plate fixed under an insert molding
into the wafer 501 are protruded outwardly from the out-
er circumference of the wafer 501.

[0121] Further, at the central part and four corners of
the bottom plate 501a of the wafer 501 are formed a
ground pattern 519 and some fixed contact members
518a, 518b, 518c and 518d composed of a conductive
metallic plate while they are being exposed at the inner
bottom surface. Then, the ground pattern 519 and fixed
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contact members 518a, 518b, 518c, 518d are connect-
ed within the wafer 501 to the external connecting ter-
minals 512a, 512b, 512¢, 512d, and 513a, 513b so as
to transmit a signal through switching operation to an
external side.

[0122] Then, as shown in Figs.14 and 17, the first
slide member 502 is formed with a base 502a formed
by a. rectangular plate; a column-like operating knob
502b protruded upwardly from the central part of the up-
per surface of the base 502a and integrally formed with
it; protrusions 502c¢ protruded at the upper surface of the
base 502a while holding the operating knob 502b ther-
ebetween with being oppositely faced in a direction of
y-axis; and a recess groove engaging part 502d en-
closed by the protrusions 502c.

[0123] In addition, as shown in Fig. 16, at the lower
surface of the base 502a are formed a storing part 502e
storing the movable contact member 506, and a storing
hole 502f for the return coil spring 509 arranged in a
rectangular column of the operating knob 502b.

[0124] Then, as shown in Fig. 14, the second slide
member 503 is formed by a rectangular flat plate and its
shape is formed into a rectangle with its x-axis direction
being longitudinal one in respect to its y-axis direction.
In addition, at the central part is similarly arranged a rec-
tangular window hole 503a with its x-axis direction being
applied as a longitudinal one, and the aforesaid operat-
ing knob 502b is freely fitted to the window hole 503a in
such a way that it can be moved in a longitudinal direc-
tion, i.e. the x-axis direction. In addition, a second slide
member 503 is engaged with the recess groove engag-
ing part 502d of the aforesaid first slide member 502,
wherein the recess groove engaging part 502d and the
second slide member 503 can be moved in the x-axis
direction.

[0125] Then, as shown in Fig. 14, the cover 504 is
comprised of a base 504a of rectangular plate; a rec-
tangular insertion hole 504b arranged at the central part
of the base 5044a; fixing sections 504c¢ bent downwardly
from the central part of each of the external sides of the
base 504a; and fixing holes 504d arranged at each of
the fixing sections 504c and engaged with the stopper
501d of the wafer 501. The insertion hole 504b is formed
to be opened larger by a moving stroke than that of the
external shape of the operating knob 502b in such a way
that the operating knob 502b of the first slide member
502 is protruded and movable in both x-axis and y-axis
directions.

[0126] Then, the movable contact member 506 is
formed by a conductive metallic disc having a spring re-
siliency, wherein there are provided four resilient contact
point legs 506b having each of contact points 506a at
the extremity ends folded along the outer circumfer-
ence, and the central part of the movable contact mem-
ber 506 is formed with a through hole 506c.

[0127] Then, the return coil spring 509 is stored in the
storing hole 502f of the operating knob 502b, and a ball
510 is biased against the sliding groove 510c of the wa-
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fer 501.

[0128] Then, assembled state and operation of the
aforesaid multi-directional slide switch 500 will be de-
scribed.

[0129] At first, the movable contact member 506 is
fixed to the storing part 502e arranged at the lower sur-
face side of the base 502a of the first slide member 502.
In addition, both coil spring 509 and ball 510 are stored
in the storing hole 502f of the operating knob 502b.
Then, the second slide member 503 is fitted to the re-
cess groove engaging part 502d at the upper surface
side under a state in which the window hole 503ais free-
ly fitted to the operating knob 502b.

[0130] A ball 510 is abutted against the sliding groove
501c arranged at the central part of the bottom plate
501a of the wafer 501, and further each of the contact
points 506a of the movable contact member 506 is abut-
ted against an intermediate section among the fixed
contact members 518a, 518b, 518c, 518d and the
ground pattern 519.

[0131] Then, the cover 504 is fixed in such a way that
it may cover the upper surface of the opening of the wa-
fer 501, and a fixing hole 504d arranged at each of the
fixing sections 504c is engaged with the stopper 501d
of the wafer 501. In addition, the operating knob 502b
of the first slide member 502 is protruded out of the in-
sertion hole 504b, and the operating knob 502b is ar-
ranged such that it can be moved in the x-axis and y-
axis directions.

[0132] Atthe initial state, the ball 510 of the first slide
member 502 is located at the central deepest position
of the sliding groove 501c of the wafer 501 as shown in
Figs.16 and 18, and the operating knob 502b is posi-
tioned at the central section of the insertion hole 504b
of the cover 504. At this time, as shown in Fig. 15, each
of the contact points 506a of the movable contact mem-
ber 506 is not abutted against the fixed contact mem-
bers 518a, 518b, 518c, 518d and the ground pattern
519, but spaced apart from them.

[0133] As the operating knob 502b is slid and moved
from this state in the direction of x-axis (the direction of
x-), the first slide member 502 is operated such that the
operating knob 502b is guided by the window hole 503a
of the second slide member 503 and by a pair of sides
opposed to each other with the recess groove engaging
sections 502d holding the x-axis of the second slide
member 503. In this case, as shown in Fig. 17, the sec-
ond slide member 503 is not moved due to the fact that
a pair of sides opposing to each other with the y-axis
being held therebetween are abutted against the inner
surface of the side walls 501b of the wafer 501, but only
the first slide member 502 is moved.

[0134] At this time, as shown in Fig. 19, since the ball
510 moves along the sliding groove 501c in the direction
of x-and rides up the slant surface, the coil spring 509
is compressed and a returning force to cause it to be
returned back to the initial position with the biasing force
of the coil spring 509 is generated at the ball 510. At this
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time, the contact point 506a of the movable contact
member 506 is moved in the direction of x- and contact-
ed with the fixed contact member 518b and the ground
pattern 519. With such an arrangement as above, the
fixed contact member 518b and the ground pattern 519
are made to be electrically conductive and a switching
operation in the direction of x-is carried out. Then, the
signal attained under this operation is transmitted from
the external connecting terminal 512b to the external
side.

[0135] When the pressing against the operating knob
502b is released from this state, the ball 510 returns
back to the initial position with the biasing force of the
coil spring 509, and along with this operation, the oper-
ating knob 502b is also returned back to its initial posi-
tion.

[0136] Then, as the operating knob 502b is slid and
moved in the direction of y-axis (the direction of y-), the
first slide member 502 is slid and moved together with
the second slide member 503. In this case, the second
slide member 503 can be moved only in the direction of
y-axis with a pair of sides opposing to each other to hold
the y-axis of the second slide member 503 being guided
at the opposing inner sides of the wafer 501.

[0137] At this time, although not shown in the figure,
since the ball 510 moves along the sliding groove 501¢c
in the direction of y- and rides up on the slant surface,
the coil spring 509 is compressed and a returning force
returning back to its initial position with a biasing force
of the coil spring 509 is generated at the ball 510. At this
time, the contact point 506a of the movable contact
member 506 is moved in the direction of y- and contact-
ed with the fixed contact member 518d and the ground
pattern 519. With such an arrangement as above, the
fixed contact member 518d and the ground pattern 519
are made to be electrically conductive and the switching
operation in the direction of y- is carried out. Then, a
signal attained under this operation is transmitted from
the external connecting terminal 512d to the external
side.

[0138] As the pressing against the operating knob
502b is released from this state, the ball 510 returns
back to the initial position with the biasing force of the
coil spring 509, and along with this operation, the oper-
ating knob 502b also returns back to the initial position.
[0139] Then, when the operating knob 502b is slid and
moved in a slant direction (directions of x- and y-) acting
as an intermediate direction of x-axis and y-axis, the first
slide member 502 is slid and moved together with the
second slide member 503, although the second slide
member 503 is moved only in the direction of y-, and the
first slide member 502 can be slid and moved also in the
direction of x-axis while the knob 502b is being guided
by the window hole 503a of the second slide member
503 and the recess groove engaging section 502d is be-
ing guided by a pair of opposing sides with the x-axis of
the second slide member 530 being held therebetween.
Accordingly, the first slide member 502 is slid and
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moved in the slant direction of the intermediate direction
of each of x-axis and y-axis.

[0140] At this time, although not shown, since the ball
510 moves along the inverse conical sliding groove
501cin a slant direction of an intermediate one between
the direction of x- and the direction of y- and rides up
the slant surface, the coil spring 509 is compressed and
a returning force to cause it to be returned back to the
initial position with the biasing force of the coil spring
509 is generated at the ball 510. At this time, each of
the contact points 506a of the movable contact member
506 moves in a slant direction of an intermediate one of
the direction of x- and the direction of y-, and further it
is brought into contact with each of the fixed contact
members 518b, 518b and the ground pattern 519. With
such an arrangement as above, the fixed contact mem-
bers 518b, 518d and the ground pattern 519 are made
to be electrically conductive, a switching operation in a
slant direction of an intermediate one of the direction of
x- and the direction of y- is carried out. Then, a signal
attained under this operation is transmitted from the ex-
ternal connecting terminals 512b, 512d to the external
side.

[0141] As the pressing against the operating knob
502b is released from this state, the ball 510 returns
back to the initial position with the biasing force of the
coil spring 509, and along with this operation, the oper-
ating knob 502b also returns back to the initial position.
[0142] Since other operations for the direction of x-
axis and the direction of y-axis (the directions of x+, y+,
both x+ and y+) are similar to those described above,
their description will be eliminated.

[0143] Although the push switch section is not formed
in the preferred embodiment of the present invention, it
may also be applicable that another separate push
switch is arranged. In addition, although the driving
member stored in the first slide member 502 is consti-
tuted by the ball 510, the driving member is not limited
to the ball-shape, but a rod-like member can be used if
its extremity end is spherical.

[0144] Also in the aforesaid preferred embodiment, it
may provide the similar effects as found in the first and
second preferred embodiments.

[0145] Further, in the preferred embodiment of the
present invention, one coil spring 509 is used as the re-
turn spring and a multi-directional operation and return-
ing with one coil spring 509 can be carried out, so that
the number of component parts can be reduced and its
less-expensive price can be attained. Further, since the
coil spring 509 is stored in the operating knob 502b, its
small-sized unit can be realized and its assembling
characteristic may also be improved.

[0146] Inaddition, since the second slide member 503
is formed by a rectangular flat plate and the upper sur-
face of the first slide member is formed with a recess
groove engaging section guided by a pair of opposing
sides of the second slide member and slidably engaged
with it, its structure becomes simple, its small-sized unit
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can be attained and its assembling characteristic can
also be improved.

[0147] As described above, in accordance with the
present invention, there are provided a case having a
fixed contact member and a first slide member and a
second slide member arranged in the case and slidably
guided in each of crossing two axes direction, respec-
tively, wherein the first slide member is provided with an
operating knob and a movable contact member, the op-
erating knob is projected outside the case, the operating
knob is operated to a predetermined position of two-axis
coordinates, thereby each of the first slide member and
the second slid member is slid in the two-axis direction,
the movable contact member is brought into contact with
the fixed contact member, and a multi-directional switch-
ing operation of the operating knob is carried out, so that
the multi-directional switching operation can be carried
out by operating one operating knob and its operating
characteristic can be improved. In addition, the slide of
the movable contact member in respect to the fixed con-
tact member can be constituted mainly by the two com-
ponent parts of the first and second slide members, the
slide mechanism can be simplified and the number of
component parts can be reduced. Further, with such an
arrangement as above, since the slide mechanisms of
the first and second slide members can be constituted
by a combination of the simple motion, the positive
switching operation can be performed even with the sev-
eral times of operation of the operating knob, whereby
it is possible to provide the multi-directional slide switch
having its reliability in operation improved.

[0148] Since the movable contact member is fitted to
and fixed to a rear surface opposite to the operating
knob of the first slide member, the second slide member
is provided with a through hole through which the oper-
ating knob can freely fit in a sliding direction of the first
slide member, and the operating knob inserted into the
through hole is projected outside the case, it becomes
possible to assemble the first slide member into the sec-
ond slide member and overlap them to each other and
their assembling may easily be carried out.

[0149] The caseis comprised of a wafer having a fixed
contact member at its inner bottom surface and a cover
mounted so as to cover the wafer, a rear surface of the
second slide member is provided with a first guide sec-
tion, the first slide member is provided with a first en-
gaging section slidably engaged with the first guide sec-
tion, in addition, the cover is provided with an insertion
hole through which the operating knob is projected out-
wardly and its rear surface is provided with a second
guide section, further, the second slide member is pro-
vided with a second engaging section slidably engaged
with the second guide section, each of the first slide
member and second slide member is slidably guided in
the two-axis direction in respect to the cover. Therefore,
it is possible to provide a multi-directional slide switch
capable of restricting either motion or rotation of each
of the first and second slide members in the direction
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other than the two-axis directions and performing the
positive switching operation

[0150] Since each of the second slide member and
the rear surface of the cover is provided with a resilient
member for use in returning each of the first slide mem-
ber and second slide member to a predetermined initial
position with a resilient force, respectively, when the op-
erating knob is not operated, it becomes possible to set
the multi-directional switch to a state in which the switch-
ing is not performed in any directions, a so-called neutral
state, and it is possible to provide a multi-directional
slide switch in which disadvantage to cause the switch-
ing operation to be performed to the contrary of the op-
erator's intention is eliminated and its operating charac-
teristic is improved.

[0151] Further, the resilient members are helical tor-
sion springs, the helical torsion springs are arranged at
both sides in a sliding direction of each of the first en-
gaging section and second engaging section, respec-
tively, the first and second engaging sections are biased
by the end sections of the helical torsion springs against
sliding motions of the first engaging section and the sec-
ond engaging section and returned back to the their in-
itial positions, so that the less-expensive helical torsion
springs of the resilient members enable the component
cost of the return mechanism of the operating knob to
be reduced, thereby the cost of the multi-directional
slide switch can be reduced.

[0152] Since each of the second slide member and
the rear surface of the cover is provided with a restricting
section for restricting the end section of the helical tor-
sion spring to a predetermined position, when the first
and second slide members are returned back to their
initial positions, the end section of the helical torsion
spring is not set free, but it is restricted to a predeter-
mined position, resulting in that the non-uniform biasing
force is not received from both sides of the first and sec-
ond engaging sections and the initial positions of the first
slide member and the second slide member are not dis-
placed from the desired positions, the operating knob
can be always stably returned back to its predetermined
initial position

[0153] Further, the case is comprised of a wafer hav-
ing a fixed contact member at its inner bottom surface,
and a cover mounted so as to cover the wafer, the sec-
ond slide member is formed by a rectangular flat plate,
an upper surface of the first slide member is formed with
a recess groove engaging section guided by one of a
pair of opposing sides of the second slide member and
slidably engaged with it, the other of a pair of opposing
sides of the second slide member is slidably engaged
with an inner side surface of the side wall of the wafer,
the cover is provided with a through hole through which
the operating knob is projected outside, and each of the
first slide member and second slide member is slidably
guided with respect to the wafer in the two-axis direction,
so that it is possible to provide a multi-directional slide
switch in which the first slide member is guided by the
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side of the second slide member and the second slide
member is guided by the inner surface of the side wall
of the wafer, either a motion or rotation of the first and
second slide members in respect to the case in a direc-
tion other than the two-axis direction can be restricted,
a positive switching operation can be carried out, its
structure is simple, its small-sized unit can be realized
and its assembling characteristic is superior.

[0154] Further, the first slide member is provided with
a resilient member for returning the first slide member
and second slide member to predetermined initial posi-
tions by resilient force and with a driving member biased
by the resilient member, the wafer is provided with an
inverse conical sliding groove to which the driving mem-
ber is engaged, so that a multi-directional operation and
returning can be carried out with one coil spring, the
number of component parts can be reduced, and its
less-expensive state can be attained..

[0155] Further, the resilient member is formed by a
coil spring and the driving member is formed by a ball
member, so that a positive operation and returning can
be carried out by a simple configuration.

[0156] Further, the case is provided with a push
switch, the operating knob is provided with a pressing
member, the pressing member is pressed and displaced
in a direction crossing at a right angle with the two-axis
direction, the push switch is depressed to perform a
switching operation, so that it is possible to provide a
multi-directional slide switch in which not only the multi-
directional sliding operation, but also the push switch
can be carried out by the switching operation, for exam-
ple, a scrolling at a displayed screen can be performed
by the multi-directional sliding operation, inputting
means required in other functions becomes possible un-
der a switching operation of the push switch performed
under the pressing operation of the pressing member
and further its operability is superior.

Claims

1. A multi-directional slide switch comprising: a case
having a fixed contact member; and a first slide
member and a second slide member arranged in
the case and slidably guided in crossing two axes
direction, respectively, characterized in that the first
slide member is provided with an operating knob
and a movable contact member, the operating knob
is projected outside the case, the operating knob is
operated to a predetermined position of two-axis
coordinates, thereby each of the first slide member
and the second slid member is slid in the two-axis
direction, the movable contact member is brought
into contact with the fixed contact member, and a
multi-directional switching operation of the operat-
ing knob is carried out.

2. A multi-directional slide switch according to Claim
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1 characterized in that the movable contact member
is fitted to and fixed to a rear surface opposite to the
operating knob of the first slide member, the second
slide member is provided with a through hole
through which the operating knob can freely fit in a
sliding direction of the first slide member, and the
operating knob inserted into the through hole is pro-
jected outside the case.

A multi-directional slide switch according to Claim
2 characterized in that the case comprises: a wafer
having the fixed contact member at its inner bottom
surface; and a cover mounted so as to cover the
wafer, a rear surface of the second slide member is
provided with a first guide section, the first slide
member is provided with a first engaging section sl-
idably engaged with the first guide section, in addi-
tion, the cover is provided with an insertion hole
through which the operating knob is projected out-
wardly and its rear surface is provided with a second
guide section, further, the second slide member is
provided with a second engaging section slidably
engaged with the second guide section, each of the
first slide member and second slide member is sli-
dably guided in the two-axis direction in respect to
the cover.

A multi-directional slide switch according to Claim
3 characterized in that each of the second slide
member and the rear surface of the cover is provid-
ed with a resilient member for use in returning each
of the first slide member and second slide member
to a predetermined initial position with a resilient
force, respectively.

A multi-directional slide switch according to Claim
4 characterized in that the resilient member is a hel-
ical torsion spring, the helical torsion springs are ar-
ranged at both sides in a sliding direction of each of
the first engaging section and a second engaging
section, respectively, the first and second engaging
sections are biased by the end sections of the hel-
ical torsion springs against sliding motions of the
first engaging section and the second engaging
section and returned back to the their initial posi-
tions.

A multi-directional slide switch according to Claim
5 characterized in that each of the second slide
member and the rear surface of the cover is provid-
ed with a restricting section for restricting the end
section of the helical torsion spring to a predeter-
mined position.

A multi-directional slide switch according to Claim
1 or Claim 2 characterized in that the case is com-
prised of a wafer having the fixed contact member
at its inner bottom surface and a cover mounted so
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as to cover the wafer, the second slide member is
formed by a rectangular flat plate, an upper surface
of the first slide member is formed with a recess
groove engaging section guided by one of a pair of
opposing sides of the second slide member and sl-
idably engaged with it, the other of a pair of oppos-
ing sides of the second slide member is slidably en-
gaged with an inner side surface of the side wall of
the wafer, the cover is provided with an insertion
hole through which the operating knob is projected
outside, and each of the first slide member and sec-
ond slide member is slidably guided with respect to
the wafer in the two-axis direction.

A multi-directional slide switch according to Claim
7 characterized in that the first slide member is pro-
vided with a resilient member for returning the first
slide member and second slide member to prede-
termined initial positions by resilient force and with
a driving member biased by the resilient member,
the wafer is provided with an inverse conical sliding
groove to which the driving member is engaged.

A multi-directional slide switch according to Claim
8 characterized in that the resilient member is
formed by a coil spring and the driving member is
formed by a ball member.

A multi-directional slide switch according to any one
of Claims 1 to 6 characterized in that the case is
provided with a push switch, the operating knob is
provided with a pressing member, the pressing
member is pressed and displaced in a direction
crossing at a right angle with the two-axis direction,
the push switch is depressed to perform a switching
operation.
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